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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 

PRECISE  THERMODYNAMIC  PROPERTIES 
FOR  NATURAL  WATERS  COVERING  ONLY 
THE  LIMNOLOGICAL  RANGE, 

National  Sun  Yat-Sen  Univ.,  Kaohsiung  (Taiwan). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00569 

2.  WATER  CYCLE 
2A.  General 


HYDROLOGY  OF  HUMH)  TROPICAL  RE- 
GIONS. 

International  Association  of  Hydrological  Sci- 
ences. 

Available  from  the  IAHS,  2000  Florida  Ave.,  NW, 
Washington,  DC.  20009.  IAHS  Publication  No. 
140,  1983.  Proceedings  of  a  Symposium  Held  at  the 
18th  General  Assembly  of  the  International  Union 
of  Geodesy  and  Geophysics,  Hamburg,  West  Ger- 
many, August  15-27,  1983.  Edited  by  Reiner 
Keller.  468  p. 

Descriptors:  'Tropical  regions,  *Humid  climates, 
•Hydrology,  Tropical  cyclones,  Hydrological 
regime,  Hydrologic  cycle,  Land  use,  Hydrologic 
budget,  Hydrologic  models,  Hydrologic  data, 
Symposium,  Conferences. 

The  'humid  tropics'  consist  of  those  zones  with 
tropical  rainy  climates  lying  on  either  side  of  the 
equator.  They  extend  over  the  lowlands  of  the 
River  Amazon,  the  central  Congo  basin  and  along 
the  African  Guinean  coast  as  well  as  over  the 
southern  Asiatic  peninsula  and  the  islands  of  Ma- 
laysia, Indonesia  and  the  Philippines.  In  the  humid 
tropical  regions,  temperature  variations  are  less 
significant  than  seasonal  variations  in  humidity.  It 
is  the  constant  solar  radiation,  predominance  of 
convective  rainfall  with  high  precipitation  rates, 
tropical  cyclones,  hydropedological  and  geomor- 
phological  processes  accelerated  by  higher  tem- 
peratures and  higher  amounts  of  moisture,  which 
influence  the  hydrology  of  humid  tropical  regions. 
Man  has  radically  interfered  with  the  natural  vege- 
tation and  ecology  of  the  tropics  in  recent  years  in 
order  to  develop  and  cultivate  these  regions.  How 
this  has  affected  the  ecology  and  in  particular  the 
hydrological  process  is  discussed  in  this  volume,  as 
well  as  whether  there  is  a  difference  between  the 
hydrology  of  the  tropics  and  the  hydrology  of 
temperate  regions,  and  whether  the  methods  devel- 
oped for  temperate  climates  can  be  directly  trans- 
ferred to  humid  tropical  regions.  Division  titles 
within  the  book  are:  (1)  hydrological  aspects  of 
tropical  cyclones,  (2)  the  hydrological  regions  of 
the  humid  tropics,  (3)  land  use  and  hydrology  in 
the  humid  tropics,  (4)  water  balance  and  regime, 
and  (S)  inadequate  data  and  hydrological  models. 
(See  also  W87-00087  thru  W87-00126)  (Lantz- 
PTT) 
W87-00085 


OPERATIONAL  HYDROLOGY  IN  THE 
HUMID  TROPICAL  REGIONS. 

World  Meteorological  Organization,  Geneva 
(Switzerland).  Dept.  of  Hydrology  and  Water  Re- 
sources. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p  3- 
26,  1  fig,  1  tab,  62  ref. 

Descriptors:  'Hydrology,  *Tropical  regions, 
•Humid  climates,  Hydrologic  properties,  Hydro- 
logic  data,  Data  aquisition,  Measuring  instruments, 
Forecasting,  Water  resources  development,  Water 
management,  Model  studies. 


The  similarities  and  differences  which  exist  be- 
tween operational  hydrology  as  applied  in  tropical 
areas  and  that  which  is  applied  elsewhere  are  re- 
viewed. On  the  basis  of  this  review,  operational 
hydrology  techniques  are  recommended  which  can 
be  adapted  or  transferred  directly  from  other  areas 
to  the  humid  tropics.  Problem  areas  are  delineated, 
which  are  due  either  to  the  transfer  of  inappropri- 
ate techniques  or  to  the  lack  of  a  solution  to  the 
specific  operational  hydrology  problems  which  are 
specific  to  these  areas.  Suggested  are  research 
topics  and  their  priority  for  solution  for  the  prob- 
lems outlined.  Indicated  are  the  areas  where  inter- 
national organizations  could  most  effectively  assist 
developing  countries  in  humid  tropical  regions. 
(See  also  W87-00086)  (Author's  abstract) 
W87-00086 


CYCLONIC  FLOODS  IN  THE  INDIAN  OCEAN 
(MADAGASCAR)  AND  THE  SOUTH  PACD7IC 
(NEW  CALEDONIA  AND  TAHITD(CRUES 
D'ORIGINE  CYCLONIQUE  DANS  L'OCEAN 
INDKN  (MADAGASCAR)  ET  LE  PACIFIQUE 
SUD  (NOUVELLE  CALADONTE  ET  TAHTn), 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Noumea  (New  Caledonia). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-00087 


TROPICAL  STORMS  IN  CENTRAL  AMERICA 
AND  THE  CARIBBEAN:  CHARACTERISTIC 
RAINFALL  AND  FORECASTING  OF  FLASH 
FLOODS, 

For  primary  bibliographic  entry  see  Field  2B. 
W87-00088 


RUNOFF  AND  FLOOD  CHARACTERISTICS 
IN  SOME  HUMID  TROPICAL  REGIONS, 

National  Research  Center  for  Disaster  Prevention, 
Sakura  (Japan). 
T.  Kinosita. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
53-62,  7  fig,  ltab,  Href. 

Descriptors:  *Runoff,  *Floods,  'Tropical  regions, 
•Humid  climates,  Irrigation  design,  Drainage  sys- 
tems, Rice,  Annual  runoff,  Annual  precipitation, 
Rainfall  distribution,  Rainfall  intensity,  Asia. 

In  the  humid  tropical  regions  of  Asia  the  staple 
diet  is  rice.  To  increase  rice  production,  it  is  neces- 
sary to  establish  irrigation  and  drainage  systems 
and  manage  these  effectively.  The  study  on  runoff 
and  flood  characteristics  is  of  vital  importance  in 
Asia.  This  paper  first  discusses  annual  precipita- 
tion, the  spatial  distribution  of  rainfall,  and  the 
return  period  of  heavy  rainfall.  Next,  annual  runoff 
ratios,  flood  runoff  ratios  and  other  runoff  param- 
eters (discharge,  runoff  coefficient,  rainfall  intensi- 
ty, and  drainage  area)  are  listed.  They  characterize 
the  humid  tropical  region  from  the  hydrological 
viewpoint.  Finally,  a  flash  flood  based  on  humid 
tropical  conditions  is  considered.  This  caused  seri- 
ous devastation  in  a  limited  area  with  heavy  debris 
flow.  (See  also  W87-O0O86)  (Author's  abstract) 
W87-00089 


RAINSTORM  CHARACTERISTICS  AFFECT- 
ING WATER  AVAILABILITY  FOR  AGRICUL- 
TURE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 
J.  S.  Oguntoyinbo,  and  F.  O.  Akintola. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
63-72,  6  fig,  5  tab,  9  ref. 

Descriptors:  *Rainfall  intensity,  'Rainfall  distribu- 
tion, *Rainfall  infiltration,  'Available  water,  Agri- 
cultural hydrology,  Tropical  storms,  Ibadan,  Nige- 
ria, Soil  water,  Temporal  distribution,  Soil  mois- 
ture retention,  Soil  water  table. 


Research  on  tropical  rainstorm  characteristics  rele- 
vant to  moisture  availability  for  agricultural  pur- 
poses has  concentrated  mainly  on  seasonality  and 
variability.  The  characteristics  -  rainfall  amounts, 
rainstorm  intensity,  duration  of  rainstorms  and  the 
sequence  of  rainstorm  events  -  which  determine 
the  exact  amount  of  moisture  available  have  been 
relatively  neglected.  This  study,  based  on  analysis 
of  470  rainstorms  recorded  in  Ibadan  between  1960 
and  1980,  is  an  attempt  to  examine  the  effect  of 
these  characteristics.  It  shows  that  most  of  the 
rainstorms  at  Ibadan  compare  favorably  in  their 
characteristics  with  rainstorms  from  other  parts  of 
the  tropics.  The  rainstorms  are  short  in  duration 
and  of  high  intensities  concentrated  in  the  early 
portion  of  their  duration,  leading  to  high  excess 
water  flow  a  few  minutes  after  the  start.  But,  for 
those  that  last  long,  intensities  after  about  30  min 
end  up  as  soil  moisture  since  they  are  lower  than 
the  infiltration  capacities  of  the  area.  The  implica- 
tions of  these  findings,  in  relation  to  agriculture, 
are  as  follows:  (a)  The  intensities  of  the  rainstorms 
of  the  early  and  late  months  of  the  rainy  season  are 
higher  than  the  soil  infiltration  capacities.  These 
are  the  periods,  especially  the  early  part  of  the 
rainy  season,  when  the  soils  are  vulnerable  to  soil 
erosion  processes  due  to  the  lack  of  the  necessary 
protective  cover  of  vegetation.  It  is  then  postulat- 
ed that  soil  erosion  rates  would  be  very  high  early 
in  the  rainy  season.  This  is,  however,  supported  by 
the  relatively  higher  concentrations  of  sediment  in 
tropical  rivers  during  the  early  period  of  the  rainy 
season,  (b)  Most  of  the  erosive  work  by  excess 
rainfall  is  carried  out  in  the  early  period  of  the 
rainstorm  duration.  This  problem  will  be  com- 
pounded by  rainstorms  with  double  peaks.  (See 
also  W87-OO086)  (Lantz-PTT) 
W87-00090 


HYDROLOGICAL  CHARACTERISTICS  OF 
THE  CARIBBEAN, 

A.  D.  Arenas. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
75-83,  5  fig,  5  tab,  5  ref. 

Descriptors:  'Hydrologic  aspects,  'Caribbean, 
'Hydrologic  data,  Morphology,  Evaporation,  Dis- 
solved solids,  Bed  load,  Antilles,  Islands,  Isohyetal 
maps,  Tropical  storms,  Hurricanes,  Tropical  cy- 
clones. 

The  term  'Caribbean',  applied  also  to  denominate 
the  Antilles,  includes  thousands  of  islands  with 
similar  hydrological  features  located  between  lati- 
tudes 10  N  and  23  N  and  longitude  59  W.  Except 
for  the  leeward  islands  of  the  Netherlands  Antilles, 
the  mean  annual  rainfall  in  the  region  exceeds  the 
world  mean  precipitation  of  970  mm.  However,  in 
the  Greater  Antilles  there  are  subhumid  and  semi- 
arid  zones  close  to  excessively  rainy  ones.  The 
basins  of  the  Greater  and  Lesser  Antilles,  including 
the  most  extensive  ones,  are  relatively  small.  Most 
of  the  rivers  are  short  and  their  slopes  steep,  while 
the  intense  rains  of  tropical  storms  cause  flash 
floods.  These  islands  are  located  in  the  track  of 
hurricanes  and  cyclones.  Tropical  storms  are  asso- 
ciated with  heavy  rains  causing  catastrophic  flood- 
ing. Together  with  the  disastrous  effects  of  torren- 
tial rains  and  floods,  the  strong  winds  accompany- 
ing hurricanes  and  cyclones  cause  additional 
damage.  The  morphometry  characteristics  of  the 
basins,  evaporation,  river  discharge  and  dissolved 
solids  and  bed  load  materials,  are  discussed  for 
these  islands.  For  the  first  time  in  a  single  paper, 
isohyetal  maps  of  various  islands,  mean  rainfall 
values  and  data  on  extraordinary  phenomena  are 
given.  (See  also  W87-OO086)  (Lantz-PTT) 
W87-00091 


RECENT  TRENDS  IN  ASPECTS  OF  HYDRO- 
CLIMATIC  CHARACTERISTICS  IN  WEST 
AFRICA, 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 

O.  Ojo. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
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In  this  paper,  the  question  is  discussed  whether 
climate  is  changing  and  whether  its  variability  has 
become  greater  in  recent  years,  especially  with 
particular  reference  to  West  Africa,  where  rainfall, 
and  evaporation  data  of  the  last  50-60  years  are 
used.  The  characteristics  and  recent  variations  of 
drought  frequencies  over  this  period  are  also  exam- 
ined while  the  consequences  of  recent  droughts, 
particularly  with  respect  to  population  and  eco- 
nomic development  of  the  region  are  discussed. 
The  study  shows  that  no  trends  towards  increased 
variability  are  proven  over  the  period  considered. 
It  also  shows  that  although,  as  in  other  parts  of  the 
world,  rainfall  in  West  Africa  varies  in  time  and 
space,  the  same  trends  or  variations  do  not  neces- 
sarily occur  all  over  the  region.  The  study  con- 
firms previous  conclusions  that  fluctuations  of  wet 
and  dry  years  occur  approximately  every  2-3  years 
in  West  Africa.  (See  also  W87-OO086)  (Author's 
abstract) 
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The  area  studied  covers  5,000,000  sq  km,  including 
the  3,800,000  sq  km  basin  of  the  River  Zaire.  The 
diversity  of  hydrological  regimes  is  very  great, 
especially  in  the  eastern  part.  This  diversity  is 
explained  by  differences  in  slope,  degree  of  perme- 
ability of  the  soils  (sedimentary  and  volcanic  zones 
being  highly  permeable),  and  vegetal  cover.  The 
specific  mean  annual  discharges  have  been  estimat- 
ed for  about  80  basins:  their  values  vary  from  3  to 
55  1/s/sq  km.  With  43,000  cu  m/s,  the  Zaire  River 
shows  a  specific  discharge  of  11.4  1/s/sq  km.  The 
temporal  distribution  of  these  discharges  is  ap- 
proximately normal  with  a  low  or  very  low  coeffi- 
cient of  variation.  The  runoff  deficit  of  between 
800  and  1300  mm/yr  is  stable.  Flood  discharges 
display  variations  in  magnitude  and  temporal 
changes  similar  to  those  shown  by  the  annual 
mean.  Erosion  is  negligible  in  forest  areas  but  may 
be  high  in  savannah  and  in  cultivated  areas.  The 
paper  ends  by  making  recommendations  for  further 
studies.  (See  also  W87-00086)  (Author's  abstract) 
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Investigations  concerning  river  runoff  and  water 
balance  in  the  Mt  Kenya  region  were  pursued 
within  the  scope  of  a  hydrological  research 
project.  For  the  northwestern  Mt  Kenya  region, 
runoff  data  obtained  from  12  stations  for  the  period 
1960-1980  are  available.  The  runoff  regimes  are  of 
the  type  'equatorial  regime  of  high  mountains  with 
two  maxima'.  Compared  with  known  equatorial 
regimes  the  more  extreme  coefficients  are  the  main 
difference.  Precipitation  is  the  main  controlling 
factor.  The  study  revealed  that  the  long  rains, 
which  fall  in  spring  and  are  generally  the  heaviest 
rainfall,  follow  the  most  pronounced  dry  season.  A 
large  part  of  the  rainwater  is  used  to  replenish  the 
underground  reservoir.  Therefore,  only  a  relative 
maximum  (May)  is  reached  in  the  annual  flow 
regime.  The  refilled  aquifer  and  the  reduced  evap- 
oration, combined  with  continental  rains  are  able 
to  supply  the  river  discharge  throughout  the  subse- 
quent dry  period  such  that,  generally,  larger  quan- 
tities are  discharged  than  during  the  first  dry 
period.  Obviously  the  aquifer  only  partially  dimin- 
ished so  that  the  short  rains  can  produce  the  annual 
maximum  discharge.  As  a  result  of  the  amplified 
potential  evaporation  in  connection  with  minimum 
rainfall,  the  store  is  subsequently  diminished  very 
quickly  and  extensively.  An  analysis  of  the  factors 
controlling  the  river  regimes  is  the  purpose  of  the 
current  investigations.  This  analysis  is  based  on 
altitudinal  belts  in  order  to  understand  the  different 
conditions  in  the  individual  river  basins.  (See  also 
W87-OO086)  (Lantz-PTT) 
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India  is  a  spectacular  example  of  the  monsoon 
climates  of  the  Asian  tropics.  Monsoons  are  de- 
fined as  the  seasonal  winds  blowing  in  almost 
opposite  directions  in  summer  and  winter;  it  is 
mainly  the  summer  monsoon  that  is  of  economic 
importance  because  of  its  rainfall  potential.  The 
climatic  water  balances  of  three  representative  sta- 
tions situated  in  the  path  of  the  summer  southwest 
monsoon  are  discussed.  The  results  indicate  that 
the  water  balances  change  from  humid  to  arid  as 
one  proceeds  from  south  to  north  over  the  coun- 
try. One  of  the  significant  conclusions  that  has 
emerged  from  this  study  is  that  the  concept  of 
monsoons  as  regions  or  periods  of  heavy  down- 
pour of  rainfall  supporting  forest  vegetation  is  not 
in  fact  quite  correct.  They  must  be  viewed  as  only 
one  aspect  of  the  general  circulation  of  the  atmos- 


phere in  the  tropics  and  rainfall  associated  with 
this  circulation  is  neither  the  same  nor  constant 
everywhere.  It  is  the  complex  interaction  between 
this  circulation  and  the  geography  and  the  physi- 
ography of  the  region  that  generates  a  range  of 
climates  varying  between  the  perhumid  and  the 
arid  depending  upon  the  nature  and  the  extent  of 
the  interaction.  The  Indian  region  being  an  out- 
standing example  of  the  Asiatic  tropical  monsoon 
affords  strong  evidence  supporting  this  concept, 
perhaps  necessitating  a  revision  of  the  definition  of 
monsoon  climates  from  an  ecological  angle.  (See 
also  W87-00086)  (Lantz-PTT) 
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The  Brazilian  Government  in  cooperation  with  the 
United  Nations  Development  Programme  (UNDP) 
and  the  World  Meteorological  Organization 
(WMO)  is  developing  large-scale  studies  to  im- 
prove the  hydrological  and  meteorological  knowl- 
edge of  the  Amazon  basin.  All  the  existing  hydro- 
logical  and  climatological  data,  together  with  in- 
formation on  land  use,  land  cover,  physiographical 
and  other  characteristics  are  being  stored  and  re- 
spectively completed  by  computer  interpolation 
using  the  so  called  'square  grid  technique'.  From 
the  various  options  available  the  GOES  (geosta- 
tionary satellite)  telemetry  system  was  recom- 
mended as  a  means  of  acquiring  hydrometeorologi- 
cal  data  in  the  Amazon  basin.  Telemetry  is  used  to 
monitor  the  operation  of  stations  in  remote  areas 
and  also  to  provide  real  time  data  for  operational 
purposes.  The  first  phase  of  the  overall  plan,  the 
installation  of  10  data  collecting  stations  (DCPs)  in 
the  750,000  sq  km  Tocantins  sub-basin  and  the 
establishment  of  a  ground  receiving  station  at  Sao 
Jose  dos  Campos  has  been  achieved.  The  data 
collecting  stations  transmit  water  level,  precipita- 
tion, air  temperature,  relative  humidity,  barometric 
pressure  and  battery  voltage  at  3  h  intervals.  The 
DCP  antannae  are  aimed  midway  between  the 
active  satellite  and  the  spare  satellite,  that  is  at  90 
degrees  W  longitude,  so  that  communication  is 
assured  if  a  failure  on  the  active  satellite  should 
take  place.  A  hydrological  conceptual  model  for 
the  tributary  sub-basins  and  a  channel  routing 
model  were  developed  for  the  middle  and  lower 
Amazon.  Their  operational  use  for  water  stage  and 
discharge  forecasting  in  Manaus  and  Obidos  assists 
navigation,  agriculture  and  flood  warnings.  (See 
also  W87-O0O86)  (Lantz-PTT) 
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The  influence  of  storm  movement  velocity  and 
direction  upon  the  variability  of  runoff  with  time  is 
investigated  and  discussed.  Different  synthetic 
storm  models  are  used  as  meteorological  inputs  for 
the  mathematical  model  of  runoff.  The  results 
show  that  the  spatial  distribution  of  rainfall  and  the 
dynamics  of  the  phenomenon  have  an  important 
effect  on  the  shape  of  the  runoff  hydrograph. 
Floods  of  great  magnitude  are  to  be  expected  if  the 
storm  velocity  is  small,  even  at  moderate  rainfall 
intensities.  In  this  respect,  peak  discharges  are 
greater  if  the  storm  is  moving  downbasin  than  if  it 
is  moving  upbasin.  The  differences  in  the  shape  of 
runoff  hydrographs  are  less  apparent  as  the  storm 
movement  velocity  increases.  Peak  discharge  at- 
lentuation  is  also  evident  at  higher  storm  propaga- 
tion rates.  (See  also  W87-O0086)  (Author's  ab- 
stract) 
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Preliminary  operations  such  as  data  checking,  gap 
filling  and  field  surveys,  together  with  a  thorough 
analysis  of  the  physical  factors  controlling  runoff, 
are  all  absolutely  necessary.  For  most  parts  of  a 
zone  the  runoff  deficit  is  stable  (exhibiting  vari- 
ations with  precipitation,  temperature  and  physio- 
graphic factors)  permitting  an  estimation  of  annual 
runoff.  For  small  basins  formulae  derived  from 
representative  basins  give  annual  runoff  in  terms  of 
most  of  its  determining  factors.  Combined  with  the 
unit  hydrograph  these  representative  basins  permit 
the  computation  of  the  10  year  flood  for  un gauged 
basins.  For  larger  basins,  one  may  derive  long  time 
series  of  computations  by  using  correlations  be- 
tween discharge  data  from  neighboring  stations 
(mean  or  maximum  discharge).  In  general,  the 
distribution  curves  are  not  far  from  normal,  with  a 
low  coefficient  of  variation,  but  the  pseudo-cycles 
of  wet  and  dry  years  cause  perturbations.  Areas 
that  are  relatively  dry  or  affected  by  cyclones 
present  difficult  problems.  (See  also  W87-O0O86) 
(Author's  abstract) 
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Discrete  forms  of  some  classic  continuous  paramet- 
ric models  of  linear  deterministic  hydrology  can  be 
obtained  directly  from  the  more  general  Box-Jen- 
kins model  (Muskingum  model,  N-linear  reservoir 
model,  and  Kulandaiswamy's  model).  A  six-param- 
eter model  is  used  to  simulate  the  rainfall-runoff 
relationship  for  a  small  basin.  Four  different  meth- 
ods (least-squares  model,  correlation-function 
model,  linear  programming,  and  quadratic  pro- 
gramming) are  used  to  estimate  the  model  param- 
eters. A  comparison  of  the  unit  hydrographs  ob- 
tained from  the  model  using  different  sets  of  esti- 
mated parameters  with  the  original  unit  hydro- 
graph  shows  that  the  quadratic  programming  and 
the  least-squares  estimates  give  the  best  fit.  The 
correlation-function  estimates  give  slightly  lower 
outflows  and  the  linear  programming  estimates 
yield  outflows  on  the  high  side.  (Lantz-PTT) 
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Monthly  and  annual  rainfall  and  runoff  sequences 
from  drainage  basins  in  Zambia  were  subjected  to 
stochastic  analysis.  Rainfall  sequences  tended  to 
follow  the  normal  probability  distribution  and 
runoff  sequences  the  lognormal  probability  distri- 
bution. The  deterministic  periodic  component  ex- 
plained more  that  60%  of  the  variance  in  the  log- 
transformed  monthly  runoff  sequences.  The  sto- 
chastic component  behaved  as  a  random  process  in 
the  monthly  rainfall  sequences  and  as  an  autor- 
egressive  moving  average  process  in  the  monthly 
runoff  sequences.  The  annual  rainfall  sequences 
resembled  a  random  process  and  the  annual  runoff 
sequences  a  Markov  or  first  order  autoregressive 
process.  First  order  linear  discrete  dynamic  models 
represented  the  interaction  between  rainfall  and 
runoff  processes   on  both   monthly   and   annual 
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bases.  The  runoff  models  performed  satisfactorily 
for  one-step-ahead  forecasting.  (Author's  abstract) 
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due cover,  Sediments,  Soil  conservation. 

A  rainfall  simulator  was  used  at  various  times 
during  the  growing  season  over  a  4-year  period  to 
compare  water  and  soil  losses  from  conventional 
(moldboard  plow:CN)  and  three  conservation  till- 
age (CT)  treatments:  chisel  plow  (CH),  till-plant 
CTP),  and  no-till  (NT);  and  to  observe  major  trends 
in  runoff  volumes  as  a  function  of  rainfall  simula- 
tion date.  Trials  were  conducted  in  September 
1980,  June  and  July  1981,  October  1982,  and  June 
and  July  1983.  Runoff  volumes  for  CT  treatments 
were  consistently  less  than  those  observed  for  CN. 
For  CT  treatments,  the  volume  of  runoff  (per  unit 
rainfall)  averaged  11,  20  and  52%  lower  than  that 
observed  for  CN  for  the  June  1983,  July  1981  and 
1983,  and  October  1982  sampling  periods,  respec- 
tively. Only  the  CH  treatment  significantly  re- 
duced runoff  relative  to  CN  soon  after  planting. 
Among  CT  treatments,  CH  was  significantly  more 
effective  in  reducing  runoff  in  September  1980.  An 
increase  in  residue  cover  consistently  resulted  in  a 
decrease  in  sediment  concentrations  and,  most 
often,  a  decrease  in  soil  loss.  Across  all  sampling 
periods,  the  NT  treatment  consistently  decreased 
soil  loss  by  80  to  90%  relative  to  CN,  while  soil 
losses  for  the  CH  and  TP  treatments  varied,  rang- 
ing from  about  45  to  90%  less  than  those  for  CN. 
(Peters-PTT) 
W87-00605 


RELATTONSHD?  BETWEEN  THE  RUNOFF 
CURVE  NUMBER  AND  HYDROLOGIC  SOIL 
PROPERTIES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Plant  and  Soil  Sciences. 

S.  -K.  Chong,  and  T.-M.  Teng. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  1-7,  April  15,  1986.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Soil  water  retention,  *Runoff,  •Infil- 
tration rate,  •Sorptivity,  *Rainfall,  F-tests,  Statisti- 
cal analysis,  Molokai,  Hawaii,  Regression  equation, 
Standard  error. 

The  maximum  soil  water  retention  (S),  saturated 
infiltration  rate  (K  sub  sat),  and  sorptivity  (S  sub 
0),  were  collected  simultaneously  from  rainfall  ex- 
periments. The  statistical  results  showed  that  S  and 
K  sub  sat  are  highly  related.  In  the  estimation  of  S 
value,  the  coefficient  of  determination  and  stand- 
ard error  of  estimate  can  be  improved  further  by 
adding  sorptivity  in  the  regression  analysis.  Both 
sequential  and  partial  F-tests  showed  that  K  sub  sat 
was  much  more  important  than  S  sub  0  in  predict- 
ing S.  The  regressed  equation  for  S  of  the  Molokai 
(Hawaii)  soil  series  was  applied  to  predicting  the 
curve  number  value  of  other  soils.  The  results 
were  favorable  with  coefficient  of  determination 
0.8258  and  standard  error  of  the  estimate  =  5.3187. 
(Rochester-PTT) 
W87-O0631 


CHOICE     OF     EXTREMAL     MODELS     BY 
AKADXE'S  DEFORMATION  CRITERION, 

Lisbon  Univ.  (Portugal). 

For  primary  bibliographic  entry  see  Field  7C. 

W87-00672 


REPRESENTATION  OF  FLOWS  TO  PARTIAL- 
LY PENETRATING  RIVERS  USING  GROUND- 
WATER FLOW  MODELS, 


Field  2— WATER  CYCLE 
Group  2A — General 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00673 


NONLINEAR  MODELS  OF  DYNAMIC  HY- 
DROLOGY, 

Polish  Academy  of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

Z.  W.  Kundzewicz,  and  J.  J.  Napiorkowski. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  2,  p  163-185,  June  1986.  9  fig,  1  tab,  37  ref. 

Descriptors:  'Model  studies,  •Hydrologic  models, 
♦Dynamics,  'Flood  routing,  *Rainfall-runoff  rela- 
tionships, Rainfall,  Runoff,  Hydrologic  cycle, 
Mathematical  models,  Mathematical  analysis,  Vol- 
terra  model. 

Methods  of  describing  nonlinear  effects  in  dynamic 
hydrological  systems  were  surveyed,  with  particu- 
lar reference  to  those  sorts  of  nonlinear  methods 
which  do  not  require  significantly  more  computa- 
tional effort  in  comparison  with  classical  linear 
models.  If,  within  a  given  class  of  problems,  a 
rigorous  nonlinear  hydrodynamic  model  is  avail- 
able, it  is  likely  to  outperform  most  of  the  nonlin- 
ear models  of  other  types  (conceptual  or  black  box 
system  models).  If  there  is  no  superior  hydrody- 
namic model  or  if  the  process  is  too  complicated  to 
be  modelled  by  fluid  mechanics  laws  alone,  it  may 
be  worthwhile  to  use  a  nonlinear  model  of  the 
conceptual  or  black  box  type.  In  this  latter  catego- 
ry it  is  advantageous  to  use  the  Volterra  integral 
series,  that  has  been  proved  to  perform  well  for 
both  rainfall-runoff  modelling  and  flood  routing.  It 
is  best  to  continue  studies  on  very  simple  nonlinear 
models  which  could  be  of  good  value  if  large 
differences  between  the  simplicity  of  the  linear 
integreal  operator  and  the  apparent  complexity  of 
either  the  Volterra  series  or  the  nonlinear  hydro- 
dynamic  model,  discourages  the  user  from  apply- 
ing the  more  sophisticated  method.  In  such  a  situa- 
tion, the  use  of  a  multilinear  model  or  of  a  concep- 
tual nonlinear  model  should  be  seriously  consid- 
ered. (Lantz-PTT) 
W87-00773 


APPLICATION  OF  VOLTERRA  SERIES  TO 
MODELLING  OF  RAINFALL-RUNOFF  SYS- 
TEMS AND  FLOW  IN  OPEN  CHANNELS, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 

Geophysics. 

J.  J.  Napiorkowski. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  2,  p  187-203,  June  1986.  4  fig,  21  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Open  channels,  'Open-channel  flow, 
•Channel  flow,  Reservoirs,  Surface  runoff,  Hy- 
drology, Channels,  Volterra  model,  Flow  profiles, 
Mathematical  models,  Mathematical  analysis. 

A  black  box  analysis  is  combined  with  a  conceptu- 
al model  approach  to  model  rainfall-runoff  systems 
and  flow  in  open  channels.  To  describe  the  nonlin- 
ear behavior  of  the  systems,  a  model  in  the  form  of 
a  second-order  approximation  of  a  cascade  of  non- 
linear reservoirs  was  used.  Such  a  model  is  equiva- 
lent to  the  first  two  terms  of  the  Volterra  series.  A 
number  of  methods  of  solving  that  problem  is 
presented.  One  of  them  (the  method  based  on  a 
nonlinear  cascade)  provides  a  relatively  simple  so- 
lution. According  to  this  approach  the  kernels  are 
sought  in  a  subset  defined  in  terms  of  quasi-physi- 
cal characteristics.  Applications  of  the  Volterra 
model  based  on  a  nonlinear  cascade  to  the  model- 
ling of  flow  in  open  channels  and  of  surface  runoff 
systems,  indicate  that  the  proposed  model  can 
indeed  be  used  to  represent  systems  with  nonlinear 
dynamic  and  linear  static  behavior.  (Lantz-PTT) 
W87-00774 


VARIABLE  SOURCE  AREAS  AND  STORM- 
FLOW  GENERATION:  AN  UPDATE  OF  THE 
CONCEPT  AND  A  SIMULATION  EFFORT, 

Georgia   Univ.,    Athens.    School   of  Forest   Re- 
sources. 
P.  Y.  Bernier. 
Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 


p   195-213,  July  30,    1985.   7  fig,  2  tab,  47  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Simu- 
lation, 'Stream  discharge,  'Storm  seepage,  'Storm 
runoff,  Runoff,  Basins,  Flow,  Seepage,  Mathemati- 
cal studies,  Surface  runoff,  Vegetation  effects,  Soil 
water. 

The  variable  source  area  concept  of  streamflow 
and  storm-flow  generation  proposes  that  the  area 
of  land  yielding  surface  water  to  streamflow  varies 
with  time  and  that,  for  vegetated  basins,  subsurface 
flow  not  only  sustains  baseflow  but  is  also  a  major 
component  of  storm  flow.  Results  from  a  growing 
number  of  trench  and  tracer  studies  strongly  sup- 
port the  concept.  VSAS2  is  a  deterministic  storm- 
flow  simulator  for  small  forested  basins  based  on 
the  variable  source  area  concept.  Basins  are  divid- 
ed into  a  number  of  sub-basins  or  segments.  In  each 
segment,  subsurface  flow  is  reduced  to  a  two- 
dimensional  flow  problem  while  the  third  dimen- 
sion is  represented  by  segment  convergence  or 
divergence  to  the  stream.  The  irregular,  time-vary- 
ing grid  attempts  sensitive  representation  of  the 
variable  channel  system,  while  keeping  grid  size 
within  computational  feasibility.  Mathematical  sta- 
bility of  the  explicit  solution  is  secured  by  proper 
combinations  of  time  and  space  increments.  The 
performance  of  VSAS2  on  a  24  ha  Georgia  Pied- 
mont basin  is  poor  for  large  winter  storms  and 
small  summer  storms;  discrepancies  are  traced  to 
inadequate  representation  of  both  micro-relief  and 
soil-water  properties.  (Author's  abstract) 
W87-O0779 


GROUNDWATER  FLOW  INTO  LAKE  MICHI- 
GAN FROM  WISCONSIN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

D.  S.  Cherkauer,  and  B.  R.  Hensel. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  261-271,  May  30,   1986.   3  fig,   3  tab,   15  ref. 

Federal   Grant   NA80AA-D-00086,   Project    144- 

T576. 

Descriptors:  'Groundwater  movement,  'Lake 
Michigan,  'Geohydrology,  'Pumping,  Sensitivity 
analysis,  Mathematical  models,  Wisconsin,  Lake 
shores,  Runoff,  Flow  profiles,  Mathematical  stud- 


A  detailed  hydrogeological  study  conducted  done 
at  six  sites  from  Wind  Point  to  Peninsula  Park 
along  the  Lake  Michigan  shoreline  in  Wisconsin. 
At  each  site  a  flux  of  groundwater  to  the  lake  was 
calculated  for  both  natural  conditions  and  the  ex- 
isting conditions  created  by  pumping.  The  values 
from  each  site  then  were  extrapolated  to  the  entire 
portion  of  the  total  shoreline  having  similar  hydro- 
geology  in  order  to  calculate  a  total  flow  of 
groundwater  to  the  lake.  Sensitivity  analysis  with  a 
digital  model  was  used  to  define  limits  on  the 
similarity  of  hydrogeologic  conditions.  The  net 
flow  calculated  was  580-880  cu  m/day  per  km  of 
shoreline,  which  falls  within  the  previously  pub- 
lished range  of  1 10-8,200  cu  m/day  per  km.  Human 
activity  may  have  reduced  the  natural  flow  as 
much  as  15%.  The  estimated  natural  flow  is  be- 
tween 7  and  1 1  %  of  the  surface  water  contribution 
to  the  lake  in  the  study  area.  (Author's  abstract) 
W87-O0813 


2B.  Precipitation 


COMPARISON  OF  EXPERIMENTAL  DE- 
SIGNS TO  DETERMINE  EFFECTS  OF  ACTDIC 
PRECTPITATION  ON  FTELD-GROWN  SOY- 
BEANS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0O43 


CLOUD  WATER:  AN  IMPORTANT  VECTOR 
OF  ATMOSPHERIC  DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-OO044 


REGIONAL  ASSESSMENT  OF  POTENTIAL 
SENSITIVITY  OF  SOILS  DM  THE  EASTERN 
UNITED  STATES  TO  ACID  PRECIPITATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-O0075 


RESEARCH  ON  EVOLVING  DESIGN  AND 
EVALUATION  OF  THE  HD7LEX  PROGRAM: 
FTNAL  TECHNICAL  REPORT, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  3B. 

W87-00083 


HYDROLOGY    OF   HUMID   TROPICAL    RE- 
GIONS. 

International    Association    of   Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00085 


CYCLONIC  FLOODS  IN  THE  INDIAN  OCEAN 
(MADAGASCAR)  AND  THE  SOUTH  PACIFIC 
(NEW  CALEDONIA  AND  TAHnTXCRUES 
D"ORIGINE  CYCLONIQUE  DANS  L'OCEAN 
INDDZN  (MADAGASCAR)  ET  LE  PACD7IQUE 
SUD  (NOUVELLE  CALADONIE  ET  TAHITI), 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Noumea  (New  Caledonia). 
J.  Danloux. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
29-37,  9  fig,  1  tab. 

Descriptors:  'Cyclonic  precipitation,  'Tropical 
cyclones,  'Floods,  'Madagascar,  'New  Caledonia, 
'Tahiti,  Precipitation  excess,  Rain  gages,  Flood 
hydrographs,  Flood  discharge,  Storm  runoff, 
Flood  peak. 

The  precipitation  characteristics  of  New  Caledonia 
and  Tahiti  and  the  trajectories  of  depressions,  trop- 
ical storms  and  hurricanes  in  the  Indian  Ocean  and 
Southwest  Pacific  are  described.  Direct  methods 
of  measurement  on  networks  are  discussed  with 
examples  of  the  estimation  of  maximum  instantane- 
ous discharges  and  runoff  volumes.  The  results 
make  it  possible  to  site  several  maximum  dis- 
charges known  for  these  countries.  However, 
though  some  peak  floods  constitute  worldwide 
records,  it  appears  that  those  records  which  are 
known  on  recent  networks  cannot  be  considered  if 
the  recurrence  intervals  are  greater  than  50  years. 
(See  also  W87-OO086)  (Author's  abstract) 
W87-00087 


TROPICAL  STORMS  IN  CENTRAL  AMERICA 
AND  THE  CARIBBEAN:  CHARACTERISTIC 
RAINFALL  AND  FORECASTING  OF  FLASH 
FLOODS, 

A.  D.  Arenas. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
39-51,  11  fig,  4  tab,  15  ref. 

Descriptors:  'Tropical  storms,  'Central  America, 
•Caribbean,  *Forecasting,  'Rainfall  intensity, 
•Flash  floods,  Rainfall  distribution,  Rainfall  rate, 
Time  series  analysis,  Storms,  Warning  systems, 
Statistical  analysis. 

The  hydrology  of  the  countries  within  the  Carib- 
bean region  is  characterized  by  frequent  torrential 
rains  and  flash  floods.  Heavy  rains  may  occur 
throughout  the  year,  but  the  more  intense  ones  are 
associated  with  or  mainly  produced  by  tropical 
storms.  During  the  seven  months  from  May  to 
November,  the  conditions  are  favorable  for  gener- 
ating great  floods.  Rainfall  higher  than  the  mean 
annual   rainfall   may   be   registered   in   only   one 
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storm,  while  in  a  single  day  precipitation  can  be 
greater  than  the  annual  total  for  many  temperate 
countries.  Time  series  of  rainfall  and  rain  intensity, 
and  also  of  discharge,  frequently  reach  values 
which  do  not  have  a  good  fit  to  the  distribution 
functions  commonly  used  in  hydrological  studies. 
Warning  systems  based  on  forecasts  using  methods 
applicable  to  large  continental  basins  of  to  phe- 
nomena with  different  origins  are  normally  unsuit- 
able to  the  very  small  basins  of  this  region.  (See 
also  W87-00086)  (Author's  abstract) 
W87-00088 


RAINSTORM  CHARACTERISTICS  AFFECT- 
ING WATER  AVAILABILITY  FOR  AGRICUL- 
TURE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-O0O9O 


SOME  ASPECTS  OF  WATER  BALANCE  IN 
THE  TROPICAL  MONSOON  CLIMATES  OF 

INDIA 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-O0112 


ESTIMATION  OF  AREAL  PRECIPITATION, 

Kwara  State  Coll.  of  Technology,  Ilorin  (Nigeria). 
Dept.  of  Survey. 
A.  K.  Bagchi. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
345-351,  5  fig,  3  ref. 

Descriptors:  *Areal  precipitation,  'Precipitation 
intensity,  Precipitation  rate,  Remote  sensing,  Tem- 
poral distribution,  Spatial  distribution,  Statistical 
analysis,  Orographic  precipitation,  Mountains. 

Hydrological  phenomena  in  many  areas  of  the 
tropics  are  influenced  by  the  presence  of  moun- 
tains. It  is  very  difficult  to  estimate  the  surface 
water  volume  originating  in  the  mountainous 
region  because  in  general,  only  very  few  rain/ 
snow  gauges  are  available  in  these  areas.  Further- 
more, the  few  existing  data  collection  stations  are 
almost  invariably  situated  in  the  lower  regions. 
This  paper  investigates  these  aspects  and  presents  a 
method  for  the  estimation  of  areal  precipitation,  in 
form  and  quantity,  in  highly  contorted  terrain.  A 
self  imposed  condition  is  that  no  data  are  used 
which  are  not  normally  available  in  an  average 
mountainous  basin.  The  determination  of  the  pat- 
tern of  the  orographic  variation  of  precipitation  is 
based  upon  the  implied  assumption  that  precipita- 
tion variation  is  strongly  correlated  to  elevation. 
Previous  experiments  carried  out  in  situ  and  their 
analyses  are  based  on  point  precipitation  data.  The 
temporal  and  spatial  variability  of  point  precipita- 
tion, especially  in  the  mountains,  is  such  that  they 
should  be  considered  of  rather  limited  value  in 
area!  precipitation  studies.  On  the  other  hand  the 
areal  precipitation  variation  pattern  shows  much 
less  temporal  variation.  The  beta  factors  have  been 
calculated  using  1975-1976  to  1978-1979  data.  They 
satisfy  the  requirements  of  the  chi-square  test.  If 
the  recorded  precipitation  at  the  base  (P  sub  il)  is 
the  precipitation  at  the  base  station  on  the  i-th  day, 
then  the  precipitation  in  the  j-th  zone  is  given  by 
beta  sub  j  P  sub  il.  This  quantity  is  the  depth  of 
average  precipitation  in  the  zone  minus  evapotran- 
spiration.  The  zonal  values  are  not  likely  to  be 
correct  on  a  day-to-day  basis  because  of  gauge 
catch  deficiency  and  variation  of  point  precipita- 
tion which  may  not  be  related  to  the  areal  value. 
The  methodology  has  not  been  tried  in  any  other 
basin.  (See  also  W87-00086)  (Lantz-PTT) 
W87-00114 


HYDROLOGICAL  COMPUTATION  FOR 
WATER  RESOURCES  DEVELOPMENT 
WTTHTN  TMO  RIVER  BASTN,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept  of  Civil  Engineering. 


For  primary  bibliographic  entry  see  Field  7C. 
W87-00120 


SLANTING  HOLE  RATNGAUGE   PROPOSED 
FOR  HTLLSLOPE  HYDROLOGY, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Soil  and  Water  Conservation. 

For  primary  bibliographic  entry  see  Field  7B. 
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APPLICATION  OF  A  RAINFALL-RUNOFF 
FLOOD  ROUTING  MODEL  TO  A  TROPICAL 
CATCHMENT, 

Snowy    Mountains    Engineering    Corp.,    Cooma 

(Australia). 

D.  C.  Black,  M.  D.  Mohd  Nor,  and  B.  N.  Gunter. 

Proceedings  of  the  Institution  of  Civil  Engineers, 

Part  2,  Vol.  81,  p  1-19,  March  1986.  7  tab,  10  fig,  6 

ref. 

Descriptors:  *Rainfall-runoff  relationships,  ♦Tropi- 
cal regions,  *Flood  routing,  Regional  stormwater 
model,  Malaysia,  Catchment  areas,  Hydrographs, 
Bekok  River,  Lenik  River,  Sembrong  River. 

A  rainfall-runoff  flood  routing  model,  known  as 
the  Regional  Stormwater  Model,  was  applied  to  a 
group  of  Malaysian  catchments.  The  model  was 
calibrated  and  tested  using  data  from  selected  his- 
torical floods  in  the  catchments  studied.  A  consist- 
ent and  physically  realistic  set  of  model  parameter 
values  was  obtained  in  the  calibration,  in  spite  of 
complications  such  as  water  spilling  out  of,  or  into, 
the  catchments  studied  during  floods.  With  these 
parameter  values,  the  model  gave  satisfactory  re- 
production of  observed  hydrographs.  The  model 
calibration  was  considered  adequate  to  apply  statis- 
tical rainfall  and  Probable  Maximum  Precipitation 
estimates  to  determine  design  floods  for  proposed 
flood  mitigation  works  on  the  three  rivers  (Bekok 
River,  Lenik  River,  and  Sembrong  River).  (Alex- 
ander-PTT) 
W87-O0189 


FREQUENCY  DISTRIBUTION  OF  RAINDROP 

SIZES, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 

R.  G.  Quimpo,  and  A.  B.  Brohi. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH.  Vol.  112,  No.  2,  p  119-129,  May  1986.  5 

tab,  4  fig,  24  ref. 

Descriptors:  *Rain,  'Frequency  distribution, 
♦Storms,  Engineering  applications,  United  States, 
Kolmogorov-Smirnov  test. 

Knowledge  of  the  distrtibution  of  raindrop  sizes 
during  a  storm  is  important  in  many  engineering 
applications.  Since  drop  size  information  is  usually 
expressed  parametrically,  it  is  important  that  the 
proper  model  to  describe  the  distribution  be  used. 
On  the  basis  of  observed  frequencies,  the  lognor- 
mal  and  upper  limit  distributions  were  tested  on 
raindrop  size  data  taken  from  different  sites  in  the 
United  States  and  for  different  rainfall  rates.  After 
estimating  parameters  by  the  melthod  of  maximum 
likelihood,  the  Kolmogorov-Smirnov  test  indicates 
that  the  lognormal  distribution  provides  a  better 
representation  than  all  the  other  models  examined. 
Of  the  four  models  for  raindrdop  size  frequency 
distributuions,  the  exponential  form  was  found  in- 
adequate. The  normal  or  Gaussian  model,  which 
was  implied  by  the  work  of  Marshall  and  Palmer, 
was  also  ruled  out  because  of  the  almost  universal 
asymmetry  of  drop  size  distribution  data.  (Alexan- 
der-PTT) 
W87-00197 


RAINFALL  AND  DECOMPOSITION  IN  THE 
CHTHUAHUAN  DESERT, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Botany  and  Entomology. 

For  primary  bibliographic  entry  see  Field  2G. 
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SAHEL  RAINFALL  AND  WORLDWTDE  SEA 
TEMPERATURES,  1901-85, 

British    Meteorological    Office,    Bracknell   (Eng- 


land). 

C.  K.  Folland,  T.  N.  Palmer,  and  D.  E.  Parker. 
Nature,  Vol.  320,  No.  6063,  p  602-607,  17  April 
1986.  3  fig,  1  tab,  30  ref. 

Descriptors:  'Sahel,  'Sea  surface  temperatures, 
•Climatology,  History,  El  Nino  events,  Soil  water, 
Albedo,  Africa,  Climatic  data. 

Using  the  comprehensively  quality-controlled  Me- 
teorological Office  Historical  Sea  Surface  Temper- 
ature data  set  (MOHSST),  it  is  shown  that  persist- 
ently wet  and  dry  periods  in  the  Sahel  region  of 
Africa  are  related  strongly  to  contrasting  patterns 
of  sea-surface  temperature  (SST)  anomalies  on  a 
near-global  scale.  The  anomalies  include  relative 
changes  in  SST  between  the  hemispheres,  on 
timescales  of  years  to  tens  of  years,  which  are  most 
pronounced  in  the  Atlantic.  Experiments  with  an 
11 -level  global  atmospheric  general  circulation 
model  support  the  idea  that  the  worldwide  SST 
anomalies  modulate  upper  Sahel  rainfall  through 
changes  in  tropical  atmospheric  circulation.  El 
Nino  events  also  may  play  a  part.  It  is  suggested 
that  SST  have  a  more  fundamental  influence  on 
Sahel  rainfall  than  the  effects  of  soil  moisture  and 
albedo  changes  in  the  Sahel.  (Rochester-PTT) 
W87-O0268 


INFLUENCE  OF  SAHARAN  DUST  ON  THE 
RAIN  ACIDITY  AND  ATMOSPHERIC  INPUT 
TO  THE  MEDITERRANEAN, 

Institut  de  Biogeochimie  Marine,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0269 


ANALYSIS  OF  THE  SULFUR  BUDGET  AND 
INTERSTATE  SULFUR  TRANSPORT  FOR 
COLORADO, 

Environmental  Defense  Fund,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0282 


CHEMICAL  DIFFERENCES  BETWEEN 
EVENT  AND  WEEKLY  PRECIPITATION  SAM- 
PLES TN  NORTHEASTERN  TLLTNOIS, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O0283 


TRACE  ORGANIC  COMPOUNDS  TN  RATN  -  EL 
GAS  SCAVENGING  OF  NEUTRAL  ORGANIC 
COMPOUNDS, 

Oregon  Graduate  Center,   Beaverton.   Dept.   of 
Chemical,  Biological,  and  Environmental  Sciences. 
For  primary  bibSographic  entry  see  Field  5B. 
W87-00285 


TRACE  ORGANIC  COMPOUNDS  TN  RATN  - 
m.  PARTICLE  SCAVENGTNG  OF  NEUTRAL 
ORGANIC  COMPOUNDS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-00286 


PRECTPITATION  CHEMISTRY  AFFECTED  BY 
DIFFERENCES  TN  LOCATION  OF  COLLEC- 
TION SITES  AND  STORAGE  METHODS, 

Maritimes  Forest  Research  Centre,  Fredericton 

(New  Brunswick). 

M.  K.  Mahendrappa 

Atmospheric  Environment  ATENBP,  Vol.  19,  No. 

10,  p  1681-1684,  October  1985.  1  fig,  1  tab,  10  ref. 

Descriptors:  *Rainfall,  'Water  storage,  'Storage 
methods,  *Acid  rain,  Pollution,  Point  source,  Pre- 
cipitation. 

The  possible  differences  in  measured  concentra- 
tions of  hydrogen,  nitrate  and  sulfate  ions  in  "bulk' 
precipitation  samples  that  may  be  caused  by  vari- 
ations in  location  of  rain  collectors,  and  duration 
and  temperature  of  storage  were  evaluated.  Stor- 
age of  precipitation  samples  up  to  1  month  both  in 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

the  coldroom  and  in  the  field  resulted  in  a  signifi- 
cant reduction  in  the  concentration  of  nitrate  in  the 
precipitation  samples.  Levels  of  sulfate  ions  were 
not  found  to  be  significantly  affected  by  storage 
either  in  the  field  or  in  the  coldroom.  Samples 
collected  from  a  rain  gage  located  on  a  building 
roof  were  more  acidic  than  those  collected  in  open 
spaces  in  forests.  All  the  samples  showed  the  same 
seasonal  patterns  in  the  concentrations  of  sulfate 
and  nitrate,  but  the  individual  values  consistently 
differed  from  each  other.  (Khumbatta-PTT) 
W87-00288 


SOURCE  APPORTIONMENT  OF  WET  SUL- 
FATE DEPOSITION  IN  EASTERN  NORTH 
AMERICA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00290 


DIURNAL  VARIATION  OF  DEEP  CONVEC- 
TION AND  INFERRED  PRECTPITATION  IN 
THE  CENTRAL  TROPICAL  PACTFIC  DURING 
JANUARY-FEBRUARY  1979, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

M.  D.  Albright,  E.  E.  Recker,  R.  J.  Reed,  and  C. 

R.  Dang. 

Monthly  Weather  Review,  Vol.   113,  No.   10,  p 

1663-1680,   October   1985.    17  fig,   24  ref.   NSF, 

NOAA  Grant  ATM  8103697. 

Descriptors:  'Meteorology,  *Deep  convection, 
•Precipitation,  *Central  tropical  Pacific  Ocean, 
♦Remote  sensing,  Kinetics,  Infrared  satellites,  Di- 
urnal variation,  Vertical  motion. 

Infrared  satellite  data  are  used  to  determine  the 
diurnal  variation  of  deep  convection  and  inferred 
rainfall  in  the  central  tropical  Pacific.  The  parame- 
ter employed  to  characterize  the  convection  is  the 
percent  coverage  of  1.5  degrees  latitude-longitude 
squares  by  clouds  with  tops  colder  than  various 
specified  equivalent  blackbody  temperatures.  Rain- 
fall estimates  are  based  on  an  empirical  relationship 
between  precipitation  rate  and  fractional  coverage 
by  cold  clouds  derived  from  measurements  taken 
during  the  GARP  Atlantic  Tropical  Experiment. 
In  addition,  the  diurnal  variation  of  vertical 
motion,  determined  kinematically  from  level  IH-b 
gridded  wind  analyses  of  the  European  Centre  for 
Medium  Range  Weather  Forecasts,  is  examined. 
Principal  conclusions  are:  1)  diurnal  variation  of 
deep  convection  occurred  throughout  the  region 
of  study;  2)  the  diurnal  cycle  varied  considerably 
within  the  region  of  study,  distinctly  different  con- 
vective  regimes  being  found  in  five  subregions;  3) 
the  diurnal  variation  of  inferred  precipitation  also 
differed  from  one  subregion  to  another;  and  4) 
vertical  motions  were  upward  relative  to  the  mean 
at  2000  LST  in  the  belt  between  10  and  20  degrees 
N  and  downward  in  the  South  Pacific  Conver- 
gence Zone  and  Intertropical  Convergence  Zone. 
(Main-PTT) 
W87-00307 


RAIN  AMOUNTS  NEAR  AND  OVER  NORTH 
BORNEO  DURING  WINTER  MONEX, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

S.  G  Goetis,  and  R.  A.  Houze,  Jr. 

Monthly  Weather  Review,  Vol.   113,  No.   10,  p 

1824-1828,  October  1985.  2  fig,  9  ref.  NSF  Grant 

ATM  80-17327. 

Descriptors:  'Precipiation  patterns,  'Borneo, 
♦Winter  MONEX,  •Monsoons,  Radar,  Rain  gages. 

One  of  the  objectives  of  the  Global  Atmospheric 
Research  Programme's  Winter  Monsoon  Experi- 
ment (Winter  MONEX)  was  to  determine  the  rain- 
fall amount  over  the  South  China  Sea  just  north  of 
Borneo.  Radar  and  rain  gauge  data  were  used  to 
determine  the  precipitation  pattern  in  the  vicinity 
of  the  north  coast  of  Borneo  during  Winter 
MONEX.  The  results  show  that  separate  maxima 
of  rain  occurred  offshore  and  inland.  Satellite  data 
for  other  years  suggest  that  this  rainfall  pattern 
typifies  the  winter  monsoon  in  this  area.  (Main- 
PTT) 


W87-O0308 


ATMOSPHERIC  CTRCULATION  CHANGES 
ASSOCIATED  WITH  RAINFALL  ANOMALIES 
OVER  TROPICAL  BRAZIL, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 
V.  E.  Kousky. 

Monthly  Weather  Review,  Vol.  113,  No.  11,  p 
1951-1957,  November  1985.  6  fig,  18  ref. 

Descriptors:  'Meteorology,  'Atmospheric  circula- 
tion, 'Rainfall,  'Brazil,  Isotach  patterns,  Rainfall 
distribution,  South  America,  North  Atlantic 
Ocean,  South  Atlantic  Ocean,  Anticyclones,  Trop- 
ical heat  sources. 

During  February  and  March  1981,  contrasts  exist- 
ed in  the  rainfall  distribution  over  Brazil  and  in  the 
atmospheric  circulation  over  South  America  and 
the  North  and  South  Atlantic  Oceans.  Drier  than 
normal  conditions  prevailed  during  February  in 
the  eastern  and  northeastern  sections  of  Brazil, 
followed  by  an  excessively  wet  March.  The  rain- 
fall onset  was  associated  with  a  low  level  equator- 
ward  propagating  convergence  zone  that  originat- 
ed as  a  cold  front  at  higher  latitudes  in  the  South- 
ern Hemisphere.  During  the  period  of  stong  con- 
vection, when  observed  rainfall  rates  in  many  areas 
exceeded  20  mm/d,  a  strong  anticyclonic  circula- 
tion developed  in  the  upper  troposphere  to  the 
west-southwest  of  the  maximum  rainfall  rates.  An- 
other anticyclonic  center  developed  north  of  the 
equator  forming  a  couplet  strikingly  similar  to  the 
theoretical  upper  level  flow  pattern  associated 
with  a  tropical  heat  source.  The  Northern  Hemi- 
sphere midlatitude  circulation  changes  over  the 
Atlantic  are  similar  to  those  associated  with  the 
recently  studied  30-60  day  oscillation,  and  to  the 
North  Atlantic  Oscillation.  (Main-PTT) 
W87-00309 


CLIMATOLOGY  OF  NONTORNADIC  SEVERE 
THUNDERSTORM  EVENTS  IN  THE  UNITED 
STATES, 

National  Weather  Service,  Kansas  City,  MO.  Cen- 
tral Region. 

D.  L.  Kelly,  J.  T.  Schaefer,  and  C.  A.  Doswell. 
Monthly  Weather  Review,  Vol.   113,  No.   11,  p 
1997-2014,  November  1985.  13  fig,  4  tab,  37  ref. 

Descriptors:  'Climatology,  'Storms,  'Severe  thun- 
derstorms, Tornadoes,  Wind,  Structural  wind 
damage,  Lightning,  Precipitation. 

The  climatology  of  excessive  rain  and  tornadoes  is 
well-documented,  but  little  is  known  of  storms  that 
produce  high  winds  or  large  hail.  The  characteris- 
tics of  the  approximately  75,000  severe  thunder- 
storms that  occurred  in  the  United  States  from 
1955  through  1983  are  analyzed  in  an  attempt  to 
rectify  this  situation.  The  distribution  of  over 
29,000  storms  with  hail  larger  than  19  mm  shows 
marked  diurnal,  seasonal,  and  geographic  prefer- 
ences. These  storms  are  most  frequent  during  the 
midafternoon  of  May  and  June  in  a  zone  from 
centra]  Texas  to  Nebraska.  Spring  storms  tend  to 
occur  south  of  the  Kansas-Nebraska  border  and 
summer  storms  north  of  it.  Thunderstorm  winds 
that  cause  structural  damage  or  are  reported  as 
faster  than  25.8  m/s  generated  about  46,000  re- 
ports. These  storms  typically  occur  during  midaf- 
ternoon in  June  and  July.  While  the  geographic 
distribution  of  violent  windstorms  is  similar  to  that 
of  hailstorms,  a  zone  of  weaker  severe  thunder- 
storm gusts  lies  from  northern  Iowa  to  central 
Ohio.  During  May,  windstorms  are  predominant  in 
the  plains  area,  but  by  August  these  storms  are 
indigenous  only  to  the  northern  Midwest.  (Main- 
PTT) 
W87-O0310 


USE  OF  PROBABILITIES  IN  SUBJECTIVE 
QUANnTATD/E  PRECIPITATION  FOR- 
CASTS:  SOME  EXPERIMENTAL  RESULTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

A.  H.  Murphy,  W-R  Hsu,  R.  L.  Winkler,  and  D.  S. 
Wilks. 


Monthly  Weather  Review,  Vol.  113,  No.  12,  p 
2075-2089,  December  1985.  4  fig,  5  tab,  30  ref. 
NSF  Grants  ATM-8004680,  ATM-8209713. 

Descriptors:  'Probabilities,  'Precipitation  fore- 
casts, National  Weather  Service,  Overforecasting, 
Texas. 

This  paper  summarizes  the  results  of  an  experiment 
in  which  National  Weather  Service  forecasters  for- 
mulated probabilistic  quantitative  precipitation 
forecasts  (QPFs)  during  a  17-month  period.  These 
forecasts  express  the  likelihood  that  certain  thresh- 
old amounts  of  precipitation  would  be  equaled  or 
exceeded  in  12-hour  periods  at  four  locations  in 
Texas.  The  forecasters  had  no  previous  experience 
in  quantifying  the  uncertainty  in  such  forecasts,  but 
they  did  receive  feedback  regarding  their  collec- 
tive performance  at  the  end  of  the  first  year  of 
experiment.  The  subjective  probabilistic  QPFs  pos- 
sess positive  skill,  although  they  exhibit  consider- 
able overforecasting  for  larger  precipitation 
amounts.  Moreover,  the  feedback  provided  to  the 
forecasters  evidently  contributed  to  modest  in- 
creases in  the  reliability  and  skill  of  their  forecasts. 
In  this  regard,  the  quality  of  the  subjective  and 
objective  QPFs  is  generally  comparable  in  the  first 
year.  However,  after  the  receipt  of  the  feedback, 
the  skill  of  the  subjective  forecasts  exceeded  the 
skill  of  the  objective  forecasts.  (Main-PTT) 
W87-00311 


RELATIONSHIPS  BETWEEN  PRECTPITA- 
TION CHEMISTRY  AND  SOME  METEORO- 
LOGICAL PARAMETERS  IN  THE  NETHER- 
LANDS: A  STATISTICAL  EVALUATION, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOME  EMPIRICAL  EVTDENCE  FOR  THE  IN- 
FLUENCE OF  SNOW  COVER  ON  TEMPERA- 
TURE AND  PRECTPITATION, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
J.  Namias. 

Monthly  Weather  Review,  Vol.  113,  No.  9,  p. 
1542-1553,  September  1985.  11  fig,  8  ref.  NSF 
Grant  ATM-8407891,  National  Climate  Program 
Office  Grant  NA81 AA-D-00054. 

Descriptors:  'Precipitation,  'Snow  cover,  Tem- 
perature, Air  temperature,  United  States,  Snow 
accumulation. 

The  effect  of  snow  cover  or  lack  of  snow  cover  on 
the  surface  temperature  and  precipitation  in  the 
coterminous  United  States  during  winter  1983/ 
1984  was  studied.  Extensive  snow  occurred  in  the 
eastern  half  of  the  country  early  in  December 
1983;  this  snow  cover  appears  to  have  produced  a 
substantial  reduction  in  that  observed  surface  tem- 
perature, especially  during  January  1984.  This  dim- 
inution was  especially  pronounced  in  the  daytime 
maximum  temperatures,  presumably  due  to  in- 
creased surface  albedo.  The  effect  involving  anom- 
alous snow  cover  also  showed  up  in  the  Great 
Basin  area  during  February  1984.  A  quantitative 
evaluation  of  the  net  effect  of  snow  cover  used 
errors  of  temperature  specifications  from  700  mb 
patterns  formed  from  stepwise  multiple  regression 
equations.  Temperature  differences  as  great  as  5  C 
were  found  over  the  temperatures  expected  from 
the  large-scale  circulation  alone.  The  concomitant 
effect  of  increased  static  stability  near  the  surface 
may  have  played  a  role  in  supressing  precipitation 
over  the  midwest  during  the  snow  cover  period. 
(Author's  abstract) 
W87-00389 


GLOBAL  WATER  VAPOR  FLUX  AND  MAIN- 
TENANCE DURING  FGGE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Earth  Sciences. 
T.  C.  Chen. 

Monthly  Weather  Review,  Vol.  113,  No.  10,  p 
1801-1819,  October  1985.  15  fig,  52  ref.  NSF  Grant 
ATM-8206798,  NOAA  Grant  BA82AA-O-O0035. 
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Descriptors:  'Rainfall,  'Precipitation,  'Relative 
humidity,  'Water  vapor,  Humidity,  Temperature, 
Wind,  Vapor  transport,  Global  water  vapor  flux, 
Tropical  regions. 

The  relative  humidity,  temperature  and  wind  fields 
generated  by  the  First  Global  GARP  Experiment 
(FGGE)  Hl-b  analysis  of  the  Geophysical  Fluid 
Dynamics  Laboratory  (GFDL)  were  used  to  ex- 
amine the  global  precipitable  water  distribution. 
The  major  water  vapor  content  exists  in  tropical 
areas,  especially  over  three  regions:  equatorial 
Africa,  the  northern  part  of  South  America,  and 
equatorial  western  Pacific  in  December-February; 
equatorial  Africa,  Central  America  and  the  north- 
ern part  of  South  America,  and  monsoon  areas  in 
June-August.  Water  vapor  transport  was  analyzed 
to  explore  how  the  high  water  vapor  content  of 
these  areas  is  maintained  by  the  large-scale  atmos- 
pheric circulation.  It  is  concluded  that  1)  the  non- 
divergent  stationary  mode  describes  most  of  the 
atmospheric  water  vapor  transport;  2)  the  station- 
ary divergent  modes,  mainly  the  local  Hadley  and 
Walker  circulations,  are  responsible  for  the  local 
maintenance  of  the  high  water  vapor  content  over 
three  tropical  areas;  and  3)  the  divergent  transient 
modes,  essentially  the  cyclone  systems,  transport 
poleward  an  important  portion  of  water  vapor 
along  the  storm  tracks  in  midlatitudes  of  both 
hemispheres  and  two  major  cloud  bands  in  the 
Southern  Hemisphere.  (Author's  abstract) 
W87-O039O 


EXPERIMENTS  IN  PROBABILITY  OF  PRE- 
CIPITATION AMOUNT  FORECASTING 
USING  MODEL  OUTPUT  STATISTICS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
R.  W.  Arritt,  and  W.  M.  Frank. 
Monthly  Weather  Review,  Vol.   113,  No.   11,  p 
1837-1851,  5  fig,  6  tab,  22  re.  Grant  No.  NSF  356- 
91-011. 

Descriptors:  'Precipitation,  'Rainfall,  'Forecast- 
ing, 'Model  studies,  Precipitation  forecasting,  Pre- 
cipitation rate,  Prediction,  Eastern  United  States, 
Equations,  Seasonal  variation. 

Modifications  to  current  model  output  statistical 
procedures  for  quantitative  precipitation  forecast- 
ing were  explored.  Probability  of  precipitation 
amount  equations  were  developed  for  warm  and 
cool  seasons  in  a  region  in  the  eastern  United 
States.  Twelve-term  equations  which  were  simulta- 
neously regressed  for  four  precipitation  categories, 
were  compared  to  equations  that  were  regressed 
independently  for  each  of  the  categories.  The  utili- 
ties of  linear  predictors  not  presently  considered 
and  of  multiplicative  predictors  that  were  selected 
with  the  aid  of  a  one  parameter  multiplicative 
model  were  investigated.  All  the  forecast  equations 
were  evaluated  using  threat  scores  and  biases 
achieved  upon  verification  for  one  year  of  inde- 
pendent data.  The  independently  regressed  equa- 
tions generally  achieved  threat  scores  similar  to  the 
twelve-term  simultaneously  regressed  equations, 
and  usually  required  fewer  terms  to  do  so.  These 
more  compact  equations  could  be  more  readily 
interpreted  by  individual  forecasters  than  could  the 
twelve-term  equations  which  made  it  easier  to 
devlop  techniques  for  local  adjustments  to  the 
objective  forecasts.  (Author's  abstract) 
W87-00391 


INTERESTING  CLOUD  FEATURES  SEEN  BY 
NOAA-6  3.7  MICROMETRE  IMAGES, 

Oxford  Univ.  (England).  Clarendon  Lab. 
R.  W.  Saunders,  and  D.  E.  Gray. 
Metereological  Magazine,  Vol.  114,  No.  1356,  p 
211-215,  July  1985.  4  fig,  5  ref. 

Descriptors:  'Cloud  cover,  'Remote  sensing,  'Sat- 
ellite images,  British  Isles,  North  Sea,  Rainfall, 
Precipitation,  Weather,  Ice-water  interfaces. 

The  appearance  of  clouds  over  the  British  Isles  and 
North  Sea  at  three  wavelengths,  visible  and  infra- 
red, is  described  for  3  July  1984.  The  daytime 
images  show  far  more  detail  over  clouds  than  the 
other  two  channels  which  are  normally  used  for 
forecasting  purposes.  A  cloud  scattering  radiative 


model  is  used  to  show  the  sensitivity  of  3.7  micron 
radiances  to  water  drop  size  and  water/ice  phase, 
and  the  nearest  coincident  synoptic  chart  is  given 
for  comparison  with  the  satellite  images.  (Author's 
abstract) 
W87-00398 


LONG-RANGE  FORECASTING  OF  TEMPERA- 
TURE AND  PRECIPITATION  WITH  UPPER 
AIR  PARAMETERS  AND  SEA  SURFACE  TEM- 
PERATURE IN  A  MULTIPLE  REGRESSION 
APPROACH, 

Missouri  Univ.-Columbia.  Dept.  of  Atmospheric 
Science. 

E.  C.  Kung,  and  H.  Tanaka. 
Meteorology  Society  of  Japan  Journal,  Vol.  63, 
No.  4,  p  619-631,  August  1985.  11  fig,  4  tab,  12  ref. 
GARP  Grant  NSF  ATM-8410487. 

Descriptors:  'Weather  forecasting,  'Temperature, 
•Precipitation,  'Regression  analysis,  Upper  air  pa- 
rameters, Sea  surface  temperature,  Multiple  regres- 
sion approach,  Multi-collinearity,  Flow  patterns, 
Circulation,  Mathematical  studies,  Predictors,  Pre- 
dictands. 

With  a  premise  that  the  patterns  of  general  circula- 
tion undergo  continuous  variation  with  time,  ex- 
periments with  a  multiple  regression  scheme  were 
conducted  in  the  long-range  forecasting  of  temper- 
ature and  precipitation  using  upper  air  parameters 
and  sea  surface  temperature  for  a  period  of  twenty 
years  beginning  in  1963.  The  scheme  used  five 
predictors,  effectively  eliminating  the  problem  of 
multi-collinearity.  The  scheme  gave  a  lead  time  of 
predictors  two  to  eleven  months  preceding  predic- 
tands.  The  forecasting  scheme  was  used  to  perform 
the  regression  analysis  as  an  annual  update  proce- 
dure for  the  teleconnection  of  the  large  scale  flow 
patterns.  In  forecasting  experiments,  the  data  from 
the  forecast  year  are  excluded  from  the  data  base. 
This  ensures  that  the  forecasting  experiments  are 
completely  independent  of  the  data  of  the  forecast 
year.  The  experiments  indicated  that  the  predic- 
tands  properly  selected  over  various  sizes  of  large 
areas  of  the  United  States,  Canada  and  the  USSR 
show  considerable  forecast  skill.  (Author's  ab- 
stract) 
W87-0O419 


EFFECT  OF  SCREENING  CHARGE  TRANS- 
PORT ON  ELECTRIFICATION  AND  PRECIPI- 
TATION PROCESSES  EN  THUNDERCLOUDS, 

Roorkee  Univ.  (India).  Dept.  of  Physics. 

P.  Singh,  T.  S.  Verma,  K.  C.  Mathpal,  and  N.  C. 

Varshneya. 

Meteorological  Society  of  Japan  Journal,  Vol.  63, 

No.  4,  p  673-683,  August  1985.  4  fig,  2  tab,  44  ref. 

Descriptors:  'Precipitation,  'Cloudbursts,  Hydro- 
meteors,  Precipitation  intensity,  Fall  velocity,  Ve- 
locity, Particle  size,  Electric  fields,  Thunderclouds, 
Electrification,   Charge  transport,   Particle  colli- 


The  growth  of  hydrometeors  along  with  electrical 
state  and  interaction  among  all  categories  of  parti- 
cles in  thunderclouds,  the  effect  of  screening 
charge  transport  on  electric  fields,  precipitation 
intensity,  charge,  size  and  fall  velocity  of  hydrome- 
teors, were  analyzed.  Screening  charge  transport 
increases  the  growth  rates  of  electric  fields  and 
decreased  the  precipitation  intensity.  The  calcula- 
tions showed  that  thunderclouds  containing  low 
precipitation  intensities  can  also  generate  high  elec- 
tric fields  within  appropriate  time  intervals.  (Au- 
thor's abstract) 
W87-00420 


CASE  STUDY  OF  A  HEAVY  PRECEPITATION 
EVENT  ALONG  THE  BAIU  FRONT  EN 
NORTHERN  KYUSHU,  23  .JULY  1982:  NAGA- 
SAKI HEAVY  RAINFALL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
Y.  Ogura,  T.  Asai,  and  K.  Dohi. 
Journal  of  the  Meteorological  Society  Japan,  Vol. 
63,  No.  5,  p  883-900,  October  1985.  23  fig,  44  ref. 
NSF  Grants  ATM-8210130,  ATM-821 1786. 


Precipitation — Group  2B 

Descriptors:  'Precipitation  intensity,  'Excess  rain- 
fall, Rainfall  intensity,  Japan,  Nagasaki,  Baiu  front, 
Orographic  storms. 

A  5  hr  rainfall  accumulation  of  412  mm,  at  the  city 
of  Nagasaki,  along  the  coastal  area  of  Kyushu, 
Japan,  is  studied.  Prior  to  the  development  of 
heavy  precipitation,  an  intensive  rainband  was 
propagating  with  a  speed  of  40  km/hr  east-south- 
eastward over  nortwestern  Kyushu.  A  dramatic 
change  occurred  in  the  rainband  when  its  southern 
tip  reached  the  Nagasaki  area;  it  stopped  propagat- 
ing and  stayed  there  for  the  next  5  hr.  The  storm's 
line  structure  changed  to  a  blob  structure  at  the 
meso-beta  scale  (approx.  100  km),  coinciding  with 
the  peak  period  of  the  incursion  of  very  moist  air 
associated  with  a  southwesterly  low-level  jet. 
During  heavy  precipitation  a  new  cloud  cluster 
formed  over  the  sea,  300  km  west  of  Nagasaki.  It 
kept  developing  and  propagating  eastward  with  a 
speed  of  60  km/hr,  and  merged  with  the  rainstorm 
over  Nagasaki.  These  observations  strongly  sug- 
gest that  the  Nagasaki  rainstorm  was  trapped  oro- 
graphically.  Several  other  similar  events  are  cited 
and  discussed.  (Master-PTT) 
W87-00425 


STRUCTURE  OF  A  TYPHOON  RAINSTORM 
EN  THE  MIDDLE  LATITUDES  OBSERVED  BY 
DOPPLER  RADAR, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
H.  Sakakibara,  M.  Ishihara,  and  Z.  Yanagisawa. 
Journal  of  the  Meteorological  Society  of  Japan, 
Vol.  63,  No.  5,  p  901-922,  15  fig,  1  tab,  23  ref, 
append. 

Descriptors:  'Rainfall  intensity,  'Excess  rainfall, 
'Typhoons,  Storms,  Precipitation,  Precipitation 
excess,  Japan. 

A  rainstorm  occurred  over  the  central  part  of 
Japan  within  Typhoon  8124  (Gay)  for  22-23  Octo- 
ber 1981.  The  main  purposes  of  the  study  were  to 
clarify  the  structure  of  the  rainstorm,  and  to  know 
whether  it  was  a  typhoon  spiral  band  or  another 
type  of  precipitation  system.  Satellite  and  radar 
data  show  that  this  rainstorm  occurred  on  the 
southeastern  edge  of  a  wide  cloud  band  to  the 
north  of  the  typhoon  center.  A  slant  axis  of  strong 
wind  from  lower  levels  on  the  southeastern  side  to 
upper  levels  on  the  northwestern  side  was  found 
by  Doppler  radar.  This  means  the  existence  of  a 
mesoscale  slant  updraft.  Below  the  axis  of  the 
slantwise  updraft,  convective-scale  vertical  motion 
was  generally  small.  The  middle-level  air  intruded 
into  the  northwestern  portion  of  the  rainstorm  in 
the  southern  part.  The  structure  of  the  rainstorm 
was  partially  similar  to  those  of  a  typhoon  spiral 
band,  eyewall  clouds  and  a  squall  line  in  the  middle 
latitudes.  The  result  and  interpretation  of  a  mesos- 
cale budget  of  condensed  water  in  the  form  of 
precipitation  particles  are  also  shown  to  study  the 
relative  importance  of  production  and  transport  of 
precipitation  in  the  rainstorm.  (Master-PTT) 
W87-00426 


CONCENTRATIONS  AND  FLUXES  OF  TEN  EN 
AEROSOLS  AND  RAIN, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O0458 


ATMOSPHERIC  DEPOSITION  OF  ORGANIC 
CARBON  TO  CHESAPEAKE  BAY, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Me- 
chanical Engineering  and  Mechanics. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00459 


EFFECTS  OF  AIRBORNE  PARTICULATE 
MATTER  ON  THE  ACIDITY  OF  PRECIPITA- 
TION EN  CENTRAL  MISSOURI, 

Missouri  Univ.-Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00460 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 

PRINCIPAL  COMPONENT  ANALYSIS  OF 
TRACE  SUBSTANCE  CONCENTRATIONS  IN 
RAINWATER  SAMPLES, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00461 


FACTOR  ANALYSIS  OF  THE  MAP3S/RAINE 
PRECIPITATION  CHEMISTRY  NETWORK, 
1976-1980, 

Governors  State  Univ.,  University  Park,  IL.  Coll. 

of  Arts  and  Sciences. 

J.  Crawley,  and  H.  Sievering. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

5,  p  1001-1013,  1986.  1  fig,  3  tab,  20  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Factor 
analysis,  'Network  design,  'Statistical  models, 
•Multivariate  analysis,  'Acid  rain,  Seasonal  varia- 
tion, Regional  analysis,  Data  collections,  Sulfur, 
Nitrate,  Ammonium  sulfate,  Hydrogen,  Sodium, 
Potassium,  Calcium,  Magnesium,  Hydrogen  ion 
concentration,  Dusts,  Seawater. 

A  factor  analysis  of  MAP3S/RAINE  precipitation 
chemistry  data  for  the  period  1976-1980  was  con- 
ducted to  determine  underlying  sources  and/or 
processes  accounting  for  variance  in  the  data. 
Three  general  sources,  'acid',  sea,  and  'ammonium/ 
road  dust/soil'  account  for  most  of  the  variance. 
Sulfate  and  nitrate  are  significant  components  of 
the  acid  factor.  Seasonal  and  spatial  analyses  show 
a  summer  maximum  in  contribution  of  the  acid 
factor,  and  individual  site  results  indicate  that  this 
contribution  increases  in  going  from  the  midwest 
to  the  northeast.  Seasonal  results  show  the  'ammo- 
nium/soil' appearing  in  spring  and  summer  while 
an  ammonium  sulfate  factor  appears  in  fall  and 
winter.  This  study  is  intended  to  serve  as  a  baseline 
for  comparing  factor  analyses  of  subsequent 
MAP3S  data  sets  and  northeastern  U.S.  precipita- 
tion chemistry  networks.  (Author's  abstract) 
W87-00462 


MASS  TRANSFER  FROM  WATER  DROPLETS 
UNDER  SIMULATED  FREE  FALL  CONDI- 
TIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00464 


RANK     CORRELATION     FOR     SCREENING 
PRECD7ITATION  CHEMISTRY  DATA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-00465 


SIGNIFICANCE  OF  SYSTEMATIC  ERROR  IN 
RAINFALL  MEASUREMENT  FOR  ASSESSEMG 
WET  DEPOSITION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00467 


RELATIONSHIPS  BETWEEN  CLIMATE  AND 
RELATIVE  PERFORMANCE  OF  COTTON  IN 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Narrabri  (Australia).  Div.  of  Plant 

Industry. 

N.  J.  Thomson. 

Australian  Journal  of  Agricultural  Research,  Vol. 

37,  No.  1,  p  23-30,  1986,  4  fig,  5  tab,  6  ref. 

Descriptors:  'Climates,  'Cotton,  'New  South 
Wales,  Rainfall,  Temperature,  Crop  production, 
Seasonal  variation,  Statistical  analysis,  Regression 
analysis,  Cultivation. 

Cumulative  day-degrees,  total  rainfall  and  the 
mean  daily  values  for  evaporation  rate,  maximum 
temperature,  minimum  temperature  and  radiation 
for  a  period  of  200  days  from  1  October  to  18 
April  were  used  to  characterize  the  climates  of 
cotton-growing  seasons  at  Narrabri  (30  degrees  S.), 


N.S.W.  Yields  (expressed  as  percentages  of  stand- 
ards) of  some  cultivars  included  in  field  trials  in 
cotton-growing  districts  of  New  South  Wales, 
were  then  regressed  on  these  climatic  indices.  In  a 
number  of  cases  strong,  significant  linear  associa- 
tions of  performance  with  one  or  more  of  the 
indices  were  found.  Such  cultivars  were  either 
more  or  less  advantaged  by  warm,  dry  conditions 
than  the  standards,  and  vice  versa  for  cool,  wet 
conditions.  The  implications  of  these  results  in 
studies  of  genotype  x  environmental  interaction  are 
discussed.  (Author's  abstract) 
W87-00485 


RESULTS  OF  SEEDING  FOR  DYNAMIC  EF- 
FECTS ON  RAIN-CELL  PROPERTIES  IN 
FACE-2, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  3B. 
W87-O0579 


HAIL  IN  SOUTHWESTERN  FRANCE.  I:  HAJX- 
FALL  CHARACTERISTICS  AND  HAJXSTORM 
ENVIRONMENT, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 

Center  of  Atmospheric  Research. 

J.  Dessens. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  1,  p  35-47,  January  1986. 

19  fig,  5  tab,  35  ref. 

Descriptors:  'Hail,  'France,  'Crop  insurance, 
•Thunderstorms,  'Statistical  analysis,  'Weather 
patterns,  Geography,  Winds. 

Geographical  distribution  of  hail  damage;  yearly, 
5-day,  and  hourly  frequencies  of  hailfall;  and  the 
distributions  of  hailstone  size  and  of  hailfall  dura- 
tion were  determined  for  the  Aquitaine  region, 
France,  based  on  12869  reports  of  damaging  hail 
compiled  over  29  years  and  crop  insurance  data  for 
this  88980-sq  km  area.  Most  of  the  data  are  ex- 
plained well  by  the  fact  that  hailfall  in  the  region  is 
the  result  of  of  almost  any  rather  severe  thunder- 
storm. Large  hail,  however,  is  produced  by  a  few 
isolated  long-lived  hailstorms  traveling  downwind 
of  the  central  part  of  the  Pyrenees  with  the  strong 
upper  level  winds.  Study  of  the  mean  characteris- 
tics of  30  of  the  most  severe  storms  that  have 
damaged  the  Aquitaine  in  the  last  3  decades  result- 
ed in  the  following  description:  a  typical  long- 
traveling  hailstorm  moves  at  15  m/s  for  1.5  hr, 
dropping  a  hail  strip  86  km  long  and  6  km  wide. 
The  direction  of  propagation  is  from  the  south- 
west, with  an  angular  deviation  of  28  deg  to  the 
right  of  the  mean  tropospheric  wind.  This  wind  is 
characterized  by  an  increase  in  velocity  up  to  10 
km  (mean  maximum:  32.6  m/s)  without  any  change 
in  direction  above  3  km.  In  some  circumstances, 
these  long-traveling  hailstorms  produce  only  hail- 
spots  along  their  path,  although  the  convective  and 
wind  conditions  are  the  same  as  for  the  major 
hailstorms.  (See  also  W87-O0581)  (Author's  ab- 
stract) 
W87-00580 


HAH.  IN  SOUTHWESTERN  FRANCE.  H:  RE- 
SULTS OF  A  30-YEAR  HATL  PREVENTION 
PROJECT  WITH  SDLVER  IODIDE  SEEDING 
FROM  THE  GROUND, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 

Center  of  Atmospheric  Research. 

J.  Dessens. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  1,  p  48-58,  January  1986.  7 

fig,  4  tab,  28  ref,  1  append. 

Descriptors:  'Hail,  'France,  'Crop  damage,  'Sta- 
tistical analysis,  'Weather  patterns,  'Weather 
modification,  'Cloud  seeding,  Silver  iodide,  Cost 
analysis,  Geography. 

A  nonrandomized  weather  modification  project, 
hail  seeding  from  the  ground,  has  been  run  since 
1952  in  southwestern  France.  Seeding  efficiency  in 
the  area  covered  by  Agl  ground  generators  was 
the  loss-to-risk  ratio  derived  from  insurance  data. 
A  relative  decrease  in  this  parameter  was  observed 
over  the  last  1 5  years  in  the  protected  area.  A  new 


statistical  test  for  detecting  a  shift  in  precipitation 
series,  applied  after  a  log-transformation  to  the 
loss-to-risk  ratio  series,  indicated  a  decrease  signifi- 
cant at  the  0.01  level  in  damage  due  to  hail  during 
the  period  1965-1982  in  the  protected  area,  where- 
as no  significant  change  was  observed  in  the  buffer 
area.  A  double-ratio  calculation  with  the  target 
and  control  area  data  gives  a  value  of  41%  for  the 
decrease  in  damage  in  the  seeded  area.  The  bene- 
fit/cost ratio  of  the  project  appears  to  about  24. 
Physical  implications  of  the  nail-prevention  results 
are  discussed.  (See  Also  W87-00580)  (Rochester- 
PTT) 
W87-00581 


SENSITIVITY  OF  THE  PALMER  DROUGHT 
SEVERITY  INDEX  AND  PALMER'S  Z-INDEX 
TO  THEm  CALIBRATION  COEFFICDZNTS  IN- 
CLUDING POTENTIAL  EVAPOTRANSPERA- 
TION, 

National  Climatic  Center,  Asheville,  NC. 
T.  R.  Karl. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  1,  p  77-86,  January  1986.  6 
fig,  2  tab,  14  ref. 

Descriptors:  'Palmer  Drought  Severity  Index, 
•Palmer  Z-index,  •Calibration  coefficients, 
•Drought,  'Evapotranspiration,  *Climatic  data, 
•Water  deficit,  Forestry,  Agriculture,  Statistics, 
Moisture  anomalies. 

By  changing  the  base  period  used  to  calibrate  the 
coefficients  of  the  Palmer  Drought  Severity  Index 
(PDSI)  from  the  traditionally  employed  1931-60, 
which  was  anomalously  hot  and  dry,  the  magni- 
tude and  sign  of  the  PDSI  change  significantly  for 
many  areas  in  the  United  States.  Often  the  changes 
are  larger  than  those  that  occur  when  the  potential 
evapotranspiration  is  forced  to  a  constant  equal  to 
the  long-term  monthly  mean  potential  evapotran- 
spiration. The  less  frequently  used  Palmer  moisture 
anomaly  index  (Z-index)  is  much  less  sensitive  to 
changes  in  the  calibration  periods,  and  also  has 
some  desirable  characteristics  that  may  make  it 
preferable  to  the  PDSI  for  some  agricultural  and 
forest  fire  applications,  ie,  it  is  more  responsive  to 
short-term  moisture  anomalies.  The  Z-index  is  rec- 
ommended over  the  PDSI  or  the  Palmer  Hydrolo- 
gical  Drought  Index  for  assessing  short-term  mois- 
ture deficiencies.  (Rochester-PTT) 
W87-O0582 


EXPERIMENTAL  STUDD2S  IN  NATURAL 
GROUNDWATER-RECHARGE  DYNAMICS: 
THE  ANALYSIS  OF  OBSERVED  RECHARGE 
EVENTS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-O0585 


COMPUTER  SIMULATION  OF  WATER  DROP 
IMPACT  IN  A  9.6-MM  DEEP  POOL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

A.  G.  Ferreira,  B.  E.  Larock,  and  M.  J.  Singer. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  6,  p  1502-1507,  November-December 
1985.  10  fig,  1  tab,  10  ref. 

Descriptors:  'Fluid  drops,  'Soil  surfaces,  'Sus- 
pended sediments,  'Sediments,  'Simulation  analy- 
sis, Navier-Stokes  equation,  Continuity  equation, 
Velocity  field,  Crater  development,  Rayleigh  jet, 
Rainfall. 

The  interaction  between  rainfall  and  shallow  over- 
land flow  causes  an  increase  in  sediment  yield  over 
that  produced  by  either  process  alone.  One  way  to 
understand  this  phenomenon  is  to  study  the  phys- 
ics of  waterdrop  impact  on  a  water  layer  that 
overlies  a  hard  surface.  The  interaction  between 
impact  of  a  3.2-mm  drop  and  a  water  layer  over 
the  soil  surface  was  studied  by  simulating  drop 
impact  through  the  solution  of  the  Navier-Stokes 
and  continuity  equations  for  a  viscous  and  incom- 
pressible field  on  an  Eulerian  grid,  using  a  finite 
difference  method.  The  simulation  was  validated 
by  experiments.  The  velocity  field  produced  by  the 


WATER  CYCLE— Field  2 


simulation  showed  a  reversal  of  the  velocity  vec- 
tors at  the  time  of  majrimum  crater  development, 
followed  by  crater  collapse  and  formation  of  the 
Rayleigh  jet.  A  comparison  of  measured  and  simu- 
lated crater  and  crown  development  showed  good 
agreement  The  energy  balance  from  the  computer 
simulation  showed  that  the  shear  energy  develop- 
ment along  the  bottom  of  the  pool  reached  a 
m«nmiim  value  during  the  crater  collapse  when 
the  velocity  vectors  in  the  corresponding  velocity 
field  were  pointing  inwards  and  upwards.  The 
effects  of  the  water  layer  over  the  surface  are  to 
provide  a  medium  where  the  soil  material  can  be 
suspended  and  transported  away,  and  to  allow  the 
reversal  of  the  velocity  field  with  the  lifting  and 
suspension  of  the  soil  material.  (Peters-PTT) 
W87-00604 


ENERGY  DISSIPATION  FOR  WATER  DROP 
IMPACT  INTO  SHALLOW  POOLS, 

California  Univ.,  Davis.  Dept  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-00609 


CHEMISTRY  AND  MICROPHYSICS  OF  IN- 
TRASTORM  SEQUENTIAL  PRECIPITATION 
SAMPLES, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

R  Castill.  G.  Lala,  and  J.  E.  Jiusto. 

Tellus  TELLAL,  Vol.  37B,  No.  3,  p  160-165,  July 

1985.      4      fig,       10      ref.      Grants      NOAA 

NA82RACOO074,  DAAG  2981  K0019,  NSF  320- 

1243A. 

Descriptors:  'Acid  rain,  'Water  chemistry,  'Hy- 
drogen ion  concentration,  'Chemical  analysis, 
•Rainstorms,  'Precipitation,  New  York,  Albany, 
Droplet  size,  Particle  measuring  systems,  Acidity, 
Precipitation  rate. 

A  slow-moving  cold  front,  progressing  across  New 
York  State  from  west  to  east  for  2  days,  November 
4  and  5,  1982,  prior  to  arrival  at  the  Albany 
County  Airport,  New  York,  which  deposited  over 
40  mm  of  rain,  was  investigated  for  relationships 
between  pH,  ion  concentrations  and  precipitation 
microphysics.  For  the  first  time,  precipitation 
droplet  size  spectra  were  available  using  a  Particle 
Measuring  System's  ground-based  precipitation 
probe.  The  precipitation  spectra  allowed  a  prelimi- 
nary analysis  of  below  cloud  rain  scavenging:  ad- 
sorption and  impaction.  The  cumulative  rate  of 
chemical  precipitation  versus  cumulative  water  in- 
dicated two  different  slopes  for  the  major  ions 
contributing  to  the  acidity  of  the  precipitation.  The 
slopes  were  consistent  with  a  con vective  stage  and 
a  non-convective  storm  stage  and  this  was  consist- 
ent with  rate  of  precipitation.  (Peters-PTT) 
W87-00615 


TROPICAL  ATLANTIC  SEA  SURFACE  TEM- 
PERATURES AND  RAINFALL  VARIATIONS 
IN  SUBSAHARAN  AFRICA, 

Arizona  Univ.,  Tucson.   Lab.  of  Tree-Ring  Re- 
search. 
J.  M.  Lough. 

Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  3,  p  561-570,  March  1986.  8  fig,  2  tab,  30  ref. 

Descriptors:  'Rainfall,  'Africa,  'Rainfall  intensity, 
'Seawater,  Precipitation,  Temperature,  Atlantic 
Ocean,  Semiarid  lands,  Atmospheric  pressure. 

The  most  important  patterns  of  normalized  sea 
surface  temperature  (SST)  departures  in  the  tropi- 
cal Atlantic  are  identified  using  principal  compo- 
nent analysis.  The  first  three  eigenvectors  of  sepa- 
rate monthly  and  seasonal  analyses  over  the  period 
1948  to  1972  produce  similar  patterns  of  SST  vari- 
ation. In  addition,  the  first  three  monthly  eigenvec- 
tors are  shown  to  occur  with  equal  frequency 
during  the  earlier  part  of  this  century  from  191 1  to 
1939.  The  second  eigenvectors  of  monthly  and 
seasonal  SST  departures  are  significantly  correlat- 
ed with  normalized  sea  level  pressure  (SLP)  depar- 
tures (also  specified  using  principal  component 
analysis)  over  the  period  1948  to  1972.  On  monthly 
times  scales,  the  strongest  relationship  is  found 


with  the  SLP  field  leading  the  SST  field  by  one 
month.  The  second  SST  eigenvectors  are  also 
shown  to  be  significantly  correlated  with  Sahel 
rainfall  variations  over  the  period  1948  to  1972. 
The  SST-rainfall  relationship  for  this  recent  period 
appears  to  be  different  from  that  of  the  early  20th 
century,  when  no  significant  correlation  is  found. 
This  finding  may  have  resulted  from  different 
causes  of  wet  and  dry  years  in  the  Sahel  during  the 
two  time  periods  considered  here.  (Author's  ab- 
stract) 
W87-00729 


GENERALIZED  PARETO  DISTRD3UTION  AP- 
PLIED TO  RAINFALL  DEPTHS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Mathematics. 
M.  A.  J.  Van  Montfort,  and  J.  V.  Witter. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  2,  p  151-162,  June,  1986.  5  fig,  2  tab,  11  ref. 

Descriptors:  'Rainfall  intensity,  'Pareto  distribu- 
tion, 'Distribution  analysis,  Rainfall,  Mathematical 
studies,  Statistical  methods,  Statistical  analysis, 
Annual  distribution. 

The  Generalized  Pareto  distribution  is  fitted  to 
Dutch  peaks-over-threshold  (POT)  rainfall  series. 
Maximum  likelihood  (ML)  estimation  of  the  pa- 
rameters is  discussed,  with  particular  reference  to 
bias  reduction  for  the  scale  and  shape  parameter. 
The  improvement  of  the  fit  in  the  right  tail  by  left 
censoring  of  POT  series  is  discussed,  and  the  de- 
pendence of  the  shape  parameter  theta  of  the  fitted 
Generalized  Pareto  distribution  on  (a)  mean  annual 
number  of  peaks,  and  (b)  rainfall  duration,  with 
fixed  or  moving  starting  point,  is  quantified.  The 
Generalized  Pareto  distribution  is  quite  applicable 
to  POT  series  of  rainfall  depth.  Probability  plots  of 
such  series,  when  based  on  hourly  rainfall,  general- 
ly are  smoothly  curved  upward,  indicating  the 
plausibility  of  the  Generalized  Pareto  distribution 
(with  negative  theta)  as  a  compound  distribution. 
However,  some  POT  series  of  daily  rainfall  show 
exponentially-distributed  peaks,  with  one  or  more 
outlying  observations.  In  these  applications,  bias  in 
the  parameter  estimates  is  negligible.  The  fit  of  the 
Generalized  Pareto  distribution  to  the  right  tail  of 
the  POT  series  can  be  improved  by  left  censoring. 
(Doria-PTT) 
W87-00772 


REVTEW  OF  THE  FACTORS  AFFECTING  THE 
DEVELOPMENT  OF  GHYBEN-HERTZBERG 
LENSES  IN  THE  BAHAMAS, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). Family  Island  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00818 


2C.  Snow,  Ice,  and  Frost 


SNOWPACK  AUGMENTATION  RESEARCH 
NEEDS:  A  HISTORY  OF  WEATHER  MODIFI- 
CATION IN  COLORADO, 

Colorado  Dept.  of  Natural  Resources,  Denver. 

Weather  Modification  Program. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-00070 


TEMPORAL  AND  SPATIAL  VARIATION  OF 
SNOW  PRESSURE  ON  STRUCTURES, 

Norges  Geotekniske  Inst.,  Oslo. 
J.  O.  Larsen,  D.  M.  McClung,  and  S.  B.  Hansen. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
22,  No.  2,  p  166-171,  May  1985.  10  fig,  1  tab,  6  ref. 

Descriptors:  'Snow  pressure,  'Temporal  vari- 
ations, 'Spatial  variations,  'Norway,  'Snow  creep, 
Slope  inclination,  Snowpack  parameters. 

Snow  creep  pressures  are  an  important  consider- 
ation in  the  design  of  structures  placed  on  moun- 
tainsides subjected  to  deep  snow  cover.  Prediction 
of  pressures  exerted  at  the  center  section  of  a  long 
supporting  structure  is  needed  such  that  edge  ef- 
fects may  be  ignored.  Measurements  of  snow  creep 
pressure   on   an    avalanche-defence   structure    in 


Snow,  Ice,  and  Frost — Group  2C 

western  Norway  were  presented.  Two  different 
types  of  measurement  methods  were  described. 
Pressure  data  from  four  winters  were  correlated 
with  snowpack  properties  like  density,  snow  depth, 
snowpack  temperature,  and  snowpack  stiffness. 
The  results  showed  that  the  maximum  and  average 
pressures  were  strongly  dependent  on  the  product 
of  density  and  snow  depth  as  well  as  snowpack 
stiffness.  The  highest  pressures  were  observed  in 
spring  prior  to  melting  of  the  snowpack.  (Khum- 
batta-PTT) 
W87-00279 


VEGETATION  AND  FLORA  ASSOCIATED 
WITH  LOCALIZED  SNOW  ACCUMULATION 
AT  MOUNT  FIELD  WEST,  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  21. 

W87-00353 


ADAPTATION  OF  AQUATIC  MICROBIAL 
COMMUNmES  TO  QUATERNARY  AMMO- 
NIUM COMPOUNDS, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00361 


TWENTD3TH  CENTURY  TRENDS  IN  ARCTIC 
AIR  POLLUTION  REVEALED  BY  CONDUC- 

TrvrrY  and  acidity  observations  in 

SNOW  AND  ICE  IN  THE  CANADIAN  HIGH 
ARCTIC, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00366 


ATMOSPHERIC  TRANSPORT  AND  DEPOSI- 
TION OF  TRACE  ELEMENTS  ONTO  THE 
GREENLAND  ICE  SHEET, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  SB. 

W87-00367 


WTNTER  ICE  REGIME  IN  THE  TIDAL  ESTU- 
ARIES  OF  THE  NORTHEASTERN  PORTION 
OF  THE  BAY  OF  FUNDY,  NEW  BRUNSWICK, 

New  Brunswick  Univ.,  Fredericton.  Dept  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00440 


ST.  LAWRENCE  RIVER  FREEZE-UP  FORE- 
CAST, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  NH. 

E.  P.  Foltyn,  and  H.  T.  Shen. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  JWPED5,  Vol.  112,  No.  4,  p  467-487, 

July  1986.  7  fig,  6  tab,  16  ref.  DOC  Grant  No. 

NA81AAD-00027. 

Descriptors:  'St.  Lawrence  River,  'River  forecast- 
ing, 'Ice  formation,  'Computer  models,  Air  tem- 
perature, Water  temperature,  Flow  velocity,  Heat 
transfer. 

A  method  for  long-range  forecasting  of  freeze-up 
dates  for  rivers  is  developed.  The  method  uses 
initial  water  temperature  at  an  upstream  station, 
long-range  forecast  of  air  temperature,  the  predict- 
ed mean  flow  velocity  in  the  river  reach  and  water 
temperature  response  parameters  that  are  either 
estimated  from  the  surface  heat  exchange  coeffi- 
cient and  average  flow  depth  or  determined  em- 
pirically from  recorded  air  and  water  temperature 
data.  The  method  is  applied  to  the  St.  Lawrence 
River  for  forecasting  the  freeze-up  date.  (Michael- 
PTT) 
W87-00496 


HAIL  IN  SOUTHWESTERN  FRANCE.  I:  HADL- 
FALL  CHARACTERISTICS  AND  HAHSTORM 
ENVIRONMENT, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 
Center  of  Atmospheric  Research. 


Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


For  primary  bibliographic  entry  see  Field  2B. 
W87-00580 


HAIL  IN  SOUTHWESTERN  FRANCE.  H:  RE- 
SULTS OF  A  30-YEAR  HAIL  PREVENTION 
PROJECT  WITH  SILVER  IODIDE  SEEDING 
FROM  THE  GROUND, 

Clermont-Ferrand-2  Univ.,  Lannemezan  (France). 

Center  of  Atmospheric  Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00581 


HYPOTHESIS-TESTING  BY  MODELLING 
CATCHMENT  RESPONSE,  H.  AN  IMPROVED 
MODEL, 

Hull  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00587 


SEPARATION   OF   A    SNOWMELT    HYDRO- 
GRAPH  BY  STREAM  CONDUCTANCE, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00639 


PARAMETER     VALUES     FOR     SNOWMELT 
RUNOFF  MODELLING, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00810 


2D.  Evaporation  and  Transpiration 


EVAPOTRANSPERATION  IN  HUMID  TROPI- 
CAL REGIONS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
H.  A.  R.  de  Bruin. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
299-311,  3  fig,  40  ref,  1  append. 

Descriptors:  'Evapotranspiration,  'Tropical  re- 
gions, 'Evapotranspiration  potential,  Climatologi- 
cal  data,  Penman-Monteith  equation,  Transpira- 
tion, Priestley-Taylor  method,  Mathematical  stud- 
ies, Rainfall,  Drought. 

The  large-scale  features  of  evapotranspiration  (ET) 
in  the  humid  tropics  are  discussed  as  well  as  meth- 
ods for  the  estimation  of  potential  ET  (PET).  A 
simple  method,  requiring  the  duration  of  sunshine 
only,  was  tested,  using  climatological  data  for  sev- 
eral stations.  The  results  are  summarized  as  fol- 
lows: (a)  For  research  purposes  and  diagnostic 
studies  the  Penman-Monteith  equation  is  the  most 
appropriate  for  the  determination  of  ET;  (b)  In  the 
wet  season  it  is  to  be  expected  that  ET  reaches  its 
potential  rate,  and  approaches  the  water  equivalent 
of  net  radiation;  (c)  Under  conditions  where  on  the 
average  neither  the  interception  nor  the  transpira- 
tion dominates  ET,  the  'old'  Penman  formula  pro- 
vides a  reasonable  estimate  of  PET  for  a  reference 
green  grass  cover;  (d)  Evidence  is  presented  for 
the  validity  of  the  Priestley-Taylor  method.  Al- 
though the  P-T  parameter  alpha  is  not  a  universal 
constant,  a  value  of  1.26  for  alpha  also  appears  to 
be  an  appropriate  working  hypothesis  for  the  trop- 
ics; (e)  In  the  wet  season  a  simplified  Priestley- 
Taylor  formula  appears  to  be  a  suitable  substitute 
for  the  'old'  Penman  equation.  A  verification  of 
this  is  presented  for  about  60  tropical  stations 
which  are  less  than  600  m  in  altitude;  (f)  In  the  dry 
season  evaporation  is  much  more  variable.  The 
complementary  approach  for  estimating  ET  under 
nonpotential  conditions  requires  further  refine- 
ments; (g)  For  stations  with  a  long  wet  season 
(more  than  seven  months)  the  annual  ET  (AET)  is 
found  to  be  primarily  determined  by  the  duration 
of  sunshine;  and,  (h)  For  stations  with  a  very 
pronounced  dry  season  (less  than  100  mm  of  rain- 
fall in  the  four  driest  months)  AET  depends  to  a 
great  extent  on  the  duration  of  that  dry  season. 
(See  also  W87-O0086)  (Lantz-PTT) 
W87-00110 


SOYBEAN  LEAFLET  MOVEMENTS  AS  AN  DE- 
DICATOR OF  CROP  WATER  STRESS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
D.  M.  Oosterhuis,  S.  Walker,  and  J.  Eastham. 
Crop  Science  CRPSAY,  Vol.  25,  No.  6,  p  1101- 
1106,  November/December  1985.  6  fig,  1  tab,  27 
ref. 

Descriptors:  'Irrigation  requirements,  *Plant  phys- 
iology, 'Moisture  stress,  'Water  shortage,  Stoma- 
ta,  Osmosis,  Diffusivity,  Leaves,  Water  potential, 
Turgor,  Potassium,  Soil  moisture  deficiency,  Soy- 
beans. 

A  field  study  was  conducted  to  quantify  the  move- 
ments of  soybean  leaflets  and  to  investigate  the 
usefulness  of  this  phenomenon  as  an  indicator  of 
crop  water  stress  by  comparing  leaflet  movements 
with  changes  in  components  of  leaf  water  poten- 
tial, stomatal  diffusive  resistance  and  soil  water 
depletion.  The  physiological  mechanism  of 
changes  in  osmotic  and  turgor  potentials  and  po- 
tassium concentration  across  the  pul  vinus  was  also 
investigated.  It  is  concluded  that  observation  and 
measurement  of  upper  canopy  leaf  angles  could  be 
used  as  an  indicator  of  the  onset  of  crop  water 
stress  for  irrigation  scheduling  purposes.  (Michael- 
PTT) 
W87-O0341 


CONTROL  OF  NA(+)  AND  K(+)  TRANSPORT 
IN  SPERGULARIA  MARINA:  H.  EFFECTS  OF 
PLANT  SIZE,  TISSUE  ION  CONTENTS  AND 
ROOT-SHOOT  RATIO  AT  MODERATE  SALIN- 
ITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 
Biology. 

For  primary  bibliographic  entry  see  Field  21. 
W87-00554 


SENSITIVITY  OF  THE  PALMER  DROUGHT 
SEVERITY  INDEX  AND  PALMER'S  ZJNDEX 
TO  THEIR  CALD3RATION  COEFFICIENTS  IN- 
CLUDING POTENTIAL  EVAPOTRANSP1RA- 
TION, 

National  Climatic  Center,  Asheville,  NC. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-O0582 


WIND  FUNCTION  FOR  A  SHELTERED 
STREAM, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

J.  S.  Gulliver,  and  H.  G.  Stefan. 

Journal   of  Environmental   Engineering  (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  387-399,  April  1986. 

6  fig,  1  tab,  18  ref.  EPA  Grant  R80368601. 

Descriptors:  'Convection,  'Wind,  'Temperature 
effects,  'Minnesota,  Environmental  Protection 
Agency,  Duluth,  Streams,  Nuclear  power  plants, 
Northern  States  Power  Company,  Sheltered 
streams,  Mississippi  River,  Channels,  Flow  rates, 
Natural  convection,  Forced  convection. 

Wind  functions  were  back-calculated  from  47  cases 
of  near  steady-state  longitudinal  temperature  pro- 
files in  a  sheltered  stream.  The  Monticello  Ecologi- 
cal Research  Station,  a  branch  of  the  U.S.  Envi- 
ronmental Protection  Agency's  Environmental  Re- 
search Laboratory  in  Duluth,  Minnesota,  is  located 
approximately  40  miles  northwest  of  Minneapolis 
near  Monticello,  Minnesota,  on  34  acres  adjacent 
to  a  nuclear  power  generating  plant  owned  and 
operated  by  Northern  States  Power  Co.  There  are 
8  soil  bottom  experimental  open  channels  of  ap- 
proximately 520  m  length  each.  The  Mississippi 
River  serves  as  the  main  source  of  water  for  the 
channels  which  operate  in  a  once-through  mode. 
Flow  rates  in  each  channel  are  controlled  and 
metered.  V-notch  weirs  are  installed  at  the  head  of 
each  channel.  Wind  speed,  air  temperature,  and 
relative  humidity  were  continuously  measured. 
Water  temperature  was  artificially  elevated;  thus, 
natural  convection  was  significant.  Four  formula- 
tions were  fit  to  the  measurements  with  roughly 
equal  results.  The  natural  convection  term  in  the 
formulation  by  Ryan  and  Harleman  was  virtually 
duplicated  by  the  sheltered  stream,  while  the 
forced  convection  term  was  lower  for  the  shel- 
tered stream.  (Peters-PTT) 


W87-00600 


EVAPORATION  RATE  FROM  A  SALT  PAN: 
ESTIMATES  FROM  CHEMICAL  PROFILES  IN 
NEAR-SURFACE  GROUNDWATERS, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

W.J.  Ullman. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 

p  365-373,  July  30,  1985.  3  fig,  22  ref. 

Descriptors:  'Evaporation  rate,  'Salt  pans, 
'Chemical  properties,  'Australia,  'Groundwater, 
•Model  studies,  Evaporation,  Pan  evaporation,  So- 
lutes. 

Evaporation  of  water  from  saturated  saline  soils  or 
sediments  induces  gradients  of  the  solutes  in  the 
remaining  interstitial  solution.  These  gradients  lead 
to  a  systematic  and  predictable  solute  distribution 
in  the  soil  solution  which  may  be  used,  in  some 
cases,  to  estimate  the  rate  of  evaporation.  Two 
techniques  were  used  to  estimate  the  evaporation 
rate  through  a  salt  (halite)  crust  on  a  playa  surface 
at  Lake  Eyre,  South  Australia.  One  technique  uses 
the  distribution  of  chloride  ion  in  the  interstitial 
waters  below  the  salt  surface,  and  the  second  ex- 
ploits the  exclusion  of  bromide  ion  from  the  crystal 
structure  of  halite  in  the  course  of  halite  precipita- 
tion at  the  playa  surface.  Simple  one-dimensional 
transport  models  for  the  distribution  of  chloride 
and  bromide  indicate  net  evaporation  rates  from 
the  salt-covered  surface  of  Lake  Eyre  of  between 
0.9  and  2.8  cm  per  year;  the  former  is  a  minimum 
estimate  averaged  over  approximately  20  years 
(which  includes  the  major  1974  filling  event)  while 
the  latter  reflects  the  most  recent  summer  evapora- 
tion period.  (Doria-PTT) 
W87-O0786 


INVESTIGATION  INTO  THE  USE  OF  DEUTE- 
RIUM AS  A  TRACER  FOR  MEASURING 
TRANSPIRATION  FROM  EUCALYPTS, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder,  M.  N.  Narayanswamy,  N.  V. 
Srinivasalu,  W.  G.  Darling,  and  A.  J.  Lardner. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  345-351,  May  30,   1986.    1   fig,   1   tab,  21   ref. 

Descriptors:  'Deuterium  oxide,  'Radioactive  trac- 
ers, 'Isotope  studies,  'Eucalyptus  teretocornis, 
'Transpiration,  India,  Coefficent  of  variation,  Dif- 
ferential equations,  Eucalypts,  Trees,  Plant  water 
relations,  Plant  physiology,  Mathematical  analysis. 

The  use  of  deuterium  oxide  (D20)  as  a  tracer  for 
measuring  transpiration  rates  was  investigated  on 
3-yr-old  Eucalyptus  teretocornis  trees  growing  in 
southern  India.  Two  trees,  of  4.9  cm  diameter, 
were  injected  with  3.0  and  1.5  ml  of  D20,  respec- 
tively. Four  samples  of  transpired  water  were  col- 
lected per  tree  as  condensate  in  plastic  bags  enclos- 
ing branches  at  the  top  and  bottom  of  the  canopy. 
The  coefficient  of  variation  of  the  integral  of  the 
concentration-time  curves  (/Cdt)  from  the  four 
sampling  positions  on  each  tree  was  11  and  15%, 
respectively.  Unlike  another  reported  study,  /Cdt 
was  found  to  be  larger  (on  average  by  25  +  or  - 
7%)  from  samples  taken  at  the  top  of  the  canopy 
compared  with  those  from  the  bottom.  Transpira- 
tion rates  were  calculated  as  0.86  +  or  -  0.05  and 
0.85  -|-  or  -  0.07  mm  per  day  from  the  two  trees. 
The  internal  consistency  of  the  results  suggests 
that  the  method  is  well  suited  to  transpiration 
studies  from  young  eucalypts.  (Author's  abstract) 
W87-00819 


2E.  Streamflow  and  Runoff 


FLOODS  ON  RICHLAND  CREEK,  LITTLE 
RICHLAND  CREEK,  BROYLES  BRANCH, 
AND  AN  UNNAMED  TRIBUTARY  TO 
BROYLES  BRANCH  IN  DAYTON,  TENNES- 
SEE, AND  VICINITY. 

Tennessee  Valley  Authority,  Knoxville.  Office  of 
Economic  and  Community  Development. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-OO0O4 
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RUNOFF  AND   FLOOD   CHARACTERISTICS 
IN  SOME  HUMTD  TROPICAL  REGIONS, 

National  Research  Center  for  Disaster  Prevention, 

Sakura  (Japan). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-00089 


HYDROLOGICAL     CHARACTERISTICS     OF 
THE  CARIBBEAN, 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00O91 


EVALUATION  OF  RUNOFF  SOURCES  IN  A 
FORESTED  BASIN  TN  A  WET  MONSOONAL 
ENVIRONMENT:  A  COMBINED  HYDROLO- 
GICAL AND  HYDROCHEMICAL  APPROACH, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 
L.  A.  Bruijnzeel. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
165-174,  4  fig,  21  ref.  Project  No.  W76-45. 

Descriptors:  'Storm  runoff,  'River  basins,  •For- 
ests, *Monsoons,  *Hydrological  regime,  •Hydro- 
chemical  aspects,  Java,  Indonesia,  Channel  precipi- 
tation, Overland  flow,  Storm  seepage,  Groundwat- 
er movement,  Hydrographs,  Tropical  regions. 

A  semiquantitative  description  of  stormflow  pro- 
ducing mechanisms  is  given  for  a  forested  basin  in 
central  Java,  Indonesia.  Storm  runoff  events,  con- 
sisting of  a  mixture  of  channel  precipitation, 
Horton  overland  flow,  saturation  overland  flow 
and  subsurface  flow  were  studied  in  terms  of  con- 
tributing areas.  Occurrence  and  importance  of  the 
various  flow  types  are  tentatively  evaluated  on  a 
lumped  basis  per  storm  by  combining  field  obser- 
vations and  the  concept  of  'minimum  contributing 
area'.  Description  of  subsurface  stormflow  behav- 
ior during  storms  became  possible  to  some  extent 
by  detailed  water  quality  sampling.  Subsurface 
flow  contributes  to  total  quickflow  throughout 
storms  via  the  mechanism  of  displacement  flow, 
becoming  dominant  during  the  later  stages  of  the 
storm  hydrograph.  It  is  concluded  that  the  variable 
source  area  concept  is  applicable  to  this  tropical 
basin.  (See  also  W87-00086)  (Author's  abstract) 
W87-00098 


LACK  OF  DEPENDENCE  OF  LOSSES  FROM 
FLOOD  RUNOFF  ON  SOTL  AND  COVER 
CHARACTERISTICS, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Civil  Engineering. 
I.  Cordery,  and  D.  H.  Pilgrim. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  1 8th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
187-195,  2  fig,  2  tab,  13  ref. 

Descriptors:  'Water  loss,  *Surface  runoff, 
•Floods,  'Soil  properties,  Basins,  Flood  basins, 
Interception  loss,  Infiltration,  Depression  storage, 
Rainfall-runoff  relationships,  Australia. 

Most  manuals  of  agricultural  and  engineering 
design  practice  published  in  the  last  50  years 
embody  the  assumption  that  soil  and  vegetation 
characteristics  are  major  determinants  of  flood 
runoff.  This  assumption  may  be  true  for  minor 
floods  from  small  homogeneous  areas,  and  for  deep 
forest  soils  in  temperate  regions,  especially  during 
high  infiltration  early  in  a  storm.  However,  for 
basins  in  many  regions  this  assumption  is  probably 
not  true  and  data  are  presented  indicating  the 
independence  of  storm  continuing  loss  rates  and 
soil  and  cover  type  for  about  50  basins  throughout 
Australia.  These  basins  are  located  in  various  agri- 
cultural and  forested  regions  in  the  humid  zone, 
with  one  in  the  arid  zone.  Data  collected  in  New 
Zealand  and  USA  support  these  findings.  Loss  rate 
data  from  53  basins  ranging  in  size  from  5  ha  to 
15,000  sq  km  have  been  collected  and  analyzed  to 
determine  whether  they  are  related  to  such  basin 


characteristics  as  size  or  soil  and  vegetation  types. 
It  has  been  shown  that  the  median  loss  rates  are 
not  dependent  on  any  of  these  basin  characteristics 
but  vary,  apparently  randomly,  within  a  fairly 
narrow  band.  The  variation  of  loss  rate  values 
derived  from  any  one  basin  is  quite  large,  but  there 
is  a  significant  difference  between  values  from 
different  basins  which  indicates  that  the  values  are 
not  all  drawn  from  a  single  population.  This  means 
that  for  estimating  large  floods  the  use  of  design 
loss  rate  values  which  vary  from  basin  to  basin 
depending  on  the  soil  and/or  vegetation  character- 
istics is  not  justified  and  the  adoption  of  a  single, 
low  value  for  a  whole  region  may  be  more  appro- 
priate. These  conclusions  may  not  apply  to  basins 
in  the  temperate  zone,  and  investigation  of  data 
from  a  large  range  of  these  basins  would  be  re- 
quired before  the  conclusions  of  this  study  could 
be  extrapolated  to  the  temperate  zone.  (See  also 
W87-O0086)  (Lantz-PTT) 
W87-O0100 


RUNOFF  GENERATION  US  TROPICAL  RAIN- 
FORESTS OF  NORTHEAST  QUEENSLAND, 
AUSTRALIA,  AND  THE  IMPLICATIONS  FOR 
LAND  USE  MANAGEMENT, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-O01O9 


HYDROLOGICAL  STUDIES  OF  THE 
TRRAWADDY  DELTA, 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). 

J.  S.  A.  Brichieri-Columbi. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
353-364,  2  fig,  3  ref. 

Descriptors:  *Hydrology,  *Irrawaddy  Delta, 
•Mathematical  models,  *Surveys,  Drainage  basins, 
Deltas,  Hydrologic  regime,  Short-term  planning, 
Available  water,  Mali  River,  N'Mai  River,  Burma, 
China. 

The  Irrawaddy  is  formed  by  the  confluence  of  the 
Mali  and  N'Mai  rivers  which  rise  among  6,000  m 
peaks  on  the  Burma-China  border,  and  drains  a 
415,000  sq  km  drainage  basin.  As  it  is  navigable  for 
much  of  its  2,000  km  length,  and  provides  a  con- 
stant supply  of  fresh  water  to  the  dry  central  zone, 
it  has  played  a  dominant  role  in  the  history  and 
economic  life  of  Burma.  The  delta  starts  at  Kyan- 
gin,  380  km  from  the  Gulf  of  Martaban,  at  an 
altitude  of  15  m,  and  extends  over  an  area  of  31,000 
sq  km  between  the  confining  hills  of  the  1,300  m 
Arakan  Yomas  in  the  west  and  the  900  Pegu 
Yomas  in  the  east.  The  river  fans  out  from  its 
braided  channel  above  Kyangin  in  a  complex  of 
tidal  creeks  which  drain  into  the  gulf  by  12  major 
mouths  extending  over  260  km  of  coast  In  the 
period  November  1977-March  1981,  a  hydrologi- 
cal  survey  was  carried  out  by  various  British  gov- 
ernment and  private  organizations  under  a  project 
funded  by  the  IDA  and  ODA  (UK).  The  study 
objectives  were  (a)  to  establish  hydrological  design 
parameters  for  paddy  projects;  (b)  to  determine  the 
availability  of  fresh  water  in  the  lower  delta  chan- 
nels; (c)  to  assess  the  effect  of  short-term  projects 
for  development  of  400,000  ha  of  paddyland,  and 
long-term  development  with  widespread  embank- 
ing, on  the  hydraulic  regime  of  the  delta.  To  satisfy 
the  second  and  third  objectives,  a  one-dimensional 
mathematical  model  of  the  delta  was  set  up  to 
study  the  fluvio-tidal  interaction  under  low  flow 
and  flood  conditions.  The  modelling  work  was 
carried  out  in  parallel  with  a  major  survey  effort  in 
order  to  concentrate  the  survey  efficiently,  and  to 
identify  errors  in  the  survey  or  modelling  while  the 
teams  were  still  available.  (See  also  W87-O0O86) 
(Lantz-PTT) 
W87-O0115 


EFFECTS  OF  METEOROLOGICAL  INPUTS 
ON  THE  VARIABILITY  OF  RUNOFF  WITH 
TIME, 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-O0117 


OPTIMAL  FLOOD  CONTROL  POLICY  BASED 
ON  IMPERFECT  FORECASTS, 

Delhi  Coll.  of  Engineering  (India).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-O0119 


RTVER  FLOW  FORECASTING  THROUGH  A 
REGRESSION  MODEL:  A  CASE  STUDY  OF 
THE  BASEMENT  COMPLEX  OF  WESTERN 
NIGERIA, 

Lagos  Univ.  (Nigeria).  Dept.  of  Civil  Engineering. 
E.  S.  Oyegoke,  E.  D.  Ige,  and  L.  Oyebande. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
419-426,  1  fig,  3  tab,  4  ref. 

Descriptors:  *River  flow,  'Regression  analysis, 
'Statistical  models,  *Nigeria,  Flow  measurement, 
River  forecasting,  Hydrologic  data,  Hydrologic 
models,  River  basins,  Ogun  River,  Oshun  River, 
Shasha  River,  Owena  River. 

The  area  of  study  is  predominantly  the  Basement 
Complex  region  of  western  Nigeria,  drained  by  a 
system  of  rivers  communicating  with  the  sea 
through  a  system  of  lagoons  and  creeks  that  char- 
acterize the  coastal  region  of  West  Africa.  The 
Basement  Complex,  a  geological  formation  which 
dominates  the  north-central  parts  of  Nigeria,  ex- 
tends to  these  southwestern  areas.  It  covers  some 
33,000  sq  km  in  the  Ogun  River  basin;  23,000  sq 
km  in  the  basin  areas  of  the  rivers  Oshun,  Shasha, 
and  Owena;  and  nearly  69,000  sq  km  of  the  drain- 
age basins  of  the  River  Osse  and  of  those  rivers 
draining  into  the  lower  and  middle  Niger.  Monthly 
streamflow  forecasting  models  were  developed  for 
this  area,  using  streamflow  records  available  at  12 
gauging  points.  With  respect  to  the  River  Oshun  at 
Iwo  railway  station  where  a  longer  and  reliable 
rainfall  record  was  available  upstream  and  within 
the  same  basin  area,  a  better  monthly  forecasting 
model  was  achieved  through  the  use  of  the  corre- 
lation between  the  longer  rainfall  record  and  the 
rather  short  streamflow  data.  The  forecasting  ca- 
pabilities of  these  models  will  improve  with  each 
passing  year  as  more  data  become  available.  (See 
also  W87-O0O86)  (Lantz-PTT) 
W87-00121 


SYNTHETIC  STREAMFLOW  SEQUENCES 
FOR  SOME  WEST  AFRICAN  RTVERS, 

Lagos  Univ.  (Nigeria).  Dept.  of  Civil  Engineering. 
E.  S.  Oyegoke,  O.  T.  Talabi,  O.  K.  Morohunfola, 
and  L.  Oyebande. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
427-434,  2  tab,  10  ref. 

Descriptors:  'Synthetic  hydrology,  'Streamflow, 
•Africa,  *Rivers,  *Model  studies,  Mathematical 
models,  Forecasting,  Markov  Process,  Statistical 
models,  River  flow,  Sanaga  River,  Cameroon,  Sta- 
tistical analysis,  Drought,  Floods. 

A  thousand  years  of  synthetic  streamflow  data 
were  generated  for  a  set  of  rivers  in  the  humid 
tropical  region  of  West  Africa  using  a  lag-one 
Markov  model.  The  basic  statistical  models  and 
procedure  employed  are  the  normal  distribution, 
the  two-parameter  lognormal  distribution  and 
Beard's  procedure.  The  annual  mean  discharge 
values,  and  coefficients  of  variation  are  generally 
well  predicted  by  all  four  models  employed.  As 
expected,  the  normal  distribution  is  found  inappro- 
priate for  estimating  skewness  since  the  normal 
distribution  is  a  symmetric  nonskewed  distribution. 
When  the  skewness  is  very  small  as  in  the  case  of 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


the  River  Sanaga  at  Edea  in  Cameroon,  the  normal 
distribution  is  found  to  be  satisfactory  in  reproduc- 
ing synthetically  each  and  every  one  of  the  param- 
eters. The  serial  correlation  coefficient  is  generally 
poorly  reproduced  by  Beard's  procedure.  The 
two-parameter  lognormal  distribution  is  generally 
the  best  in  this  respect  closely  followed  by  the 
normal  and  gamma  distributions.  Beard's  proce- 
dure appears  to  be  the  best  for  reproducing  the 
values  of  the  flow  minima  for  the  rivers.  The  same 
can  be  said  for  the  mmimiiiTi  flow  values  but 
perhaps  with  a  lower  level  of  confidence.  It  is 
concluded  that  no  one  distribution  could  be  re- 
served exclusively  for  generating  the  much  needed 
longer  streamflow  records  for  West  African  rivers. 
The  normal  distribution  can  be  recommended  for 
use  when  skewness  is  small  but  it  cannot  be  relied 
upon  for  the  all  important  extreme  events  neces- 
sary to  forecast  drought  and  flood  flows.  A  closer 
look  at  the  result  seems  to  show  that  over  the 
whole  range  of  coefficients  of  variation  encoun- 
tered with  West  African  rivers  and  streams, 
Beard's  procedure  is  apparently  the  most  suitable, 
bearing  in  mind  that  it  does  not  predict  accurately 
the  serial  correlation  coefficient.  (See  also  W87- 
00086)  (Lantz-PTT) 
W87-00122 


SIMULATING  FLOOD  HYDROGRAPHS 
FROM  STORM  RAINFALLS  IN  VENEZUELA, 

Universidad  de  Los  Andes,  Merida  (Venezuela). 
Inst,  de  Geografia. 
R.  R.  P.  Ramirez,  and  E.  M.  Show. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
435-445,  4  fig,  5  tab,  9  ref. 

Descriptors:  'Simulated  floods,  *Flood  hydro- 
graphs,  *Storms,  'Rainfall  intensity,  'Venezuela, 
Simulated  rainfall,  Streamflow,  Streamflow  fore- 
casting, Rainfall-runoff  relationships,  Guanipa 
River,  Caris  River,  River  basins,  Statistical  analy- 
sis, Catchment  areas,  Runoff  Routing  Model. 

The  research  programme  VIMHEX  (Venezuela 
International  Meteorological  and  Hydrological  Ex- 
periment) produced  valuable  rainfall  and  stream- 
flow  data  during  two  summer  seasons  for  selected 
drainage  basins  in  Venezuela.  Applying  VIMHEX 
data,  the  forecasting  of  flood  flows  from  heavy 
rainstorms  has  been  investigated  for  the  predomi- 
nantly rural  Guanipa  River  basin  (4,324  sq  km)  in 
the  eastern  plains  and  for  the  small  tributary  basin 
of  the  Caris  River  (329  sq  km).  The  nonlinear 
runoff  routing  model  (RORB),  with  areal  rainfall 
inputs  computed  by  the  Thiessen  method,  after 
calibration,  simulated  a  test  flood  hydrograph  with 
an  overall  goodness -of- fit  of  93%  for  the  Guanipa 
and  94%  for  the  Caris.  Operated  in  the  design 
mode,  using  only  the  storm  rainfall  data,  there 
were  errors  of  4%  and  1%  in  the  simulated  peak 
discharges  for  the  drainage  basins.  Effects  of  the 
spatial  distribution  of  storm  rainfalls  on  the  result- 
ant stream  hydrographs  were  also  studied  for  the 
Caris  basin.  The  areal  rainfalls  for  six  storms  sam- 
pled by  three  rain  recorders  were  derived  by  dif- 
ferent techniques  and  characteristics  of  the  output 
hydrographs  from  the  RORB  model  were  com- 
pared. It  has  been  demonstrated  that  the  nonlinear 
runoff  routing  model  (RORB)  can  be  applied  satis- 
factorily to  simulate  the  rainfall-runoff  relationship 
and  to  produce  flood  hydrographs  from  storm 
rainfalls  in  Venezuela.  Given  good  rainfall  meas- 
urements, peak  flows  can  be  forecast  and  design 
floods  can  be  derived  from  extreme  rainfall  intensi- 
ties. (See  also  W87-00086)  (Lantz-PTT) 
W87-0O123 


STEADY  AND  NON-STEADY  FLOW  MODELS 
FOR  SIMULATION  OF  WATER  QUALITY  IN 
RIVERS, 

Institute  de  Pesquisas  Hidraulicas,  Porto  Alegre 

(Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00147 


ENTROPY  AS  A  MEASURE  OF  HYDROLOGIC 
DATA  UNCERTAINTY  AND  MODEL  PER- 
FORMANCE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

T.  G.  Chapman. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p   111-126,  June   15,   1986.  6  fig,   3  tab,   12  ref. 

Descriptors:  'Entropy,  'Hydrologic  data,  'Model 
studies,  Performance  evaluation,  Ephemeral 
streams,  Mathematical  analysis,  Distribution 
graphs,  Hydrologic  models. 

The  conceptual  use  of  entropy  is  extended  as  a 
measure  of  uncertainty  in  hydrologic  data  and  the 
reduction  in  that  uncertainty  due  to  application  of 
a  model.  Use  of  a  proportional  rather  than  a  fixed 
class  interval,  in  calculations  of  entropy  as  a  meas- 
ure of  data  uncertainty,  has  both  theoretical  and 
practical  advantages.  Entropy  can  be  readily  cal- 
culated for  ephemeral  streams  and  for  hydrologic 
variables  averaged  over  any  period,  provided  a  log 
normal  or  gamma  distribution  can  be  fitted  to  the 
non-zero  data.  For  other  distributions,  the  only 
additional  complexity  is  a  requirement  for  numeri- 
cal integration.  For  proportional  class  intervals, 
entropy  and  transinformation  are  independent  of 
the  units  of  measurement  of  the  original  data.  For  a 
given  set,  models  may  be  compared  on  the  basis  of 
the  transinformation,  but  a  more  general  criterion 
of  model  performance  for  any  data  set  is  the  ratio 
of  the  transinformation  to  the  marginal  entropy  of 
the  observed  data.  The  results  are  applied  to  com- 
parative evaluation  of  hydrologic  models  using  the 
same  and  different  data  sets,  and  a  new  criterion  of 
model  performance  is  suggested  for  the  latter  case. 
(Lantz-PTT) 
W87-O0157 


FLOOD  SAMPLES  FROM  A  THREE-PARAME- 
TER LOGNORMAL  POPULATION  WITH  HIS- 
TORIC INFORMATION:  THE  ASYMPTOTIC 
STANDARD  ERROR  OF  ESTIMATE  OF  THE 
T-YEAR  FLOOD, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
R.  Condie. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  139-150,  June  15,  1986.  2  fig,  3  tab,  10  ref, 
append. 

Descriptors:  'Flood  forecasting,  'Historic  floods, 
'Statistical  analysis,  Flood  peak,  Mathematical 
analysis,  Analysis  of  variance. 

A  series  of  annual  peak  flows  obtained  from  recent 
continuous  flow  records,  together  with  any  histor- 
ic floods  or  information,  are  treated  as  a  censored 
sample  from  a  three-parameter,  lognormal  popula- 
tion. The  logarithmic  likelihood  function  is  pre- 
sented in  terms  of  the  fully  specified  floods,  the 
historic  information  with  the  censoring  threshold, 
and  the  parameters  to  be  determined.  Maximum 
likelihood  estimators  are  given  as  a  set  of  three 
transcendental  equations,  which  when  solved  give 
maximum  likelihood  estimates  of  parameters.  The 
T-year  flood  can  be  expressed  as  a  function  of 
these  parameters  and  the  standard  normal  variate  t 
These  parameters  are  subject  to  sampling  variances 
and  covariances,  while  t  is  not.  From  the  logarith- 
mic likelihood  function,  the  inverse  variance-co- 
variance  matrix  is  then  derived,  and  by  inversion 
gives  the  sampling  variances  and  covariances  of 
the  parameters.  Entering  these  in  the  general  equa- 
tion for  the  variance  of  estimate  of  a  function  of 
three  variables,  leads  to  the  asymptotic  standard 
error  of  estimate  of  the  T-year  flood.  The  method 
is  illustrated  by  its  application  to  a  river  with 
historic  data,  where  10  yre  of  only  overbank  flows 
were  available  in  an  historic  period  of  35  yrs  prior 
to  the  collection  of  a  systematic  record.  The  value 
of  the  historic  information  is  assessed  in  terms  of 
reduction  of  the  standard  error  of  estimate,  and  the 
10  yrs  of  overbank  flows  together  with  the  historic 
information  are  roughly  equivalent  to  a  26  yr  ex- 
tension of  the  systematic  record.  (Author's  ab- 
stract) 
W87-00159 


EFFECTS   OF   PARAMETER   UNCERTAINTY 
IN  STREAM  MODELING, 


Texas  Univ.  at  Dallas,  Richardson. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00222 


FORMATION  OF  ROLL  WAVES  DV  LAMINAR 
SHEET  FLOW, 

Colorado  State  Univ.,  Fort  Collins. 

P.  Y.  Julien,  and  D.  M.  Hartley. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  1,  p  5- 

17,  1986.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Open-channel  flow,  'Flow,  'Lam- 
inar flow,  'Roll  waves,  'Channels,  Reynolds 
number. 

The  formation  of  a  series  of  roll  waves  in  luminur 
sheet  flows  in  a  smooth  channel  is  examined  both 
theoretically  and  experimentally.  Roll  waves  were 
observed  in  subcritical  flows  at  a  Froude  number 
as  low  as  0.74.  The  recommended  theoretical  rela- 
tionship for  the  celerity  of  roll  waves  is  a  function 
of  the  momentum  correction  factor.  This  relation- 
ship is  in  good  agreement  with  measured  celerities 
of  roll  waves.  The  period  of  roll  waves  remained 
fairly  constant  throughout  these  experiments.  Pre- 
vious derivations  of  the  length  required  for  the 
formation  of  roll  waves  were  modified  because 
experimental  evidence  shows  that  the  simplified 
relationship  for  the  celerity  of  roll  waves  does  not 
hold  true  for  laminar  sheet  flows.  Using  the  modi- 
fied relationship,  the  dimensionless  distance  dis- 
plays an  hyperbolic  variation  with  the  Froude 
number  and  good  agreement  is  obtained  with  ex- 
perimental data.  This  analysis  also  demonstrates 
that  for  supercritical  flows  the  distance  is  propor- 
tional to  the  ratio  of  flow,  depth  and  slope.  Alter- 
natively an  equivalent  function  of  Reynolds 
number  and  slope  can  be  used.  (Author's  abstract) 
W87-00321 


ADAPTATION  OF  SECONDARY  FLOW  IN 
NEARLY-HORIZONTAL  FLOW, 

Technische  Hogeschool  Delft  (Netherlands).  Dept 

of  Civil  Engineering. 

J.  P.  TH.  Kalkwijk,  and  R.  Booij. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  1,  p 

19-37,  1986.  8  fig,  1  tab,  13  ref. 

Descriptors:  'Open-channel  flow,  'Flow,  'Steady 
flow,  'Secondary  flow,  Coriolis  acceleration,  Cori- 
olis  curvature,  Linearly-horizontal  flow,  Quasi- 
steady  flow. 

To  implement  the  generation  and  decay  of  second- 
ary flow  in  steady  or  quasi-steady  nearly-horizon- 
tal flow  models  an  approximate  method  is  pro- 
posed which  takes  account  of  the  convection  of 
momentum  of  secondary  flow  in  stream  wise  direc- 
tion. The  method  is  used  both  for  the  effect  of 
Coriolis  acceleration  and  curvature.  It  is  shown 
that  both  effects  are  almost  equivalent  The 
method  is  verified  by  comparison  with  results  ob- 
tained in  various  flumes  of  rectangular  or  almost 
rectangular  cross-section.  The  agreement  between 
theory  and  experiments  for  the  intensity  of  the 
secondary  flow  is  quite  satisfactory,  although  the 
theory  presented  cannot  reproduce  each  detail. 
(Author's  abstract) 
W87-O0322 


MEASUREMENT  OF  BOUNDARY  SHEAR 
STRESS  IN  NON-UNDTORM  OPEN  CHANNEL 
FLOW, 

Halcrow  (William)  and  Partners,  London  (Eng- 
land). 

A.  G.  Maclean,  and  B.  B.  Willetts. 
Journal  of  Hydraulic  Research,  Vol.  24,  No.  l,p 
39-51,  1986.  7  fig,  2  tab,  11  ref. 

Descriptors:  'Flow,  'Hydraulics,  'Intakes,  'Sedi- 
ment transport,  'Mathematical  models,  'Open- 
channel  flow,  'Nonuniform  flow,  Channel  flow, 
Shear  stress,  Boundary  shear  stress,  Streams,  Suc- 
tion velocity,  Suction  zone,  Model  studies,  Scour. 

Experiments  were  carried  out  to  determine  the 
increase  in  boundary  shear  stress  associated  with 
the  zone  of  suction  over  a  submerged  type  of  river 
water  intake.  Conventional  techniques  for  shear 
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stress  measurement  could  not  be  used  because  of 
the  non-uniform  nature  of  the  flow.  Two  different 
experiments  were  devised,  and  the  results  com- 
pared with  predictions  obtained  from  a  mathemati- 
cal model,  based  on  a  mean  flow  momentum  equa- 
tion written  for  successive  bed  elements  in  the 
suction  zone.  In  one  set  of  experiments,  a  grain 
population  of  known  threshold  shear  stress,  meas- 
ured in  uniform  flow,  was  placed  in  the  suction 
zone  and  the  effect  of  suction  velocity  on  the  flow 
required  to  induce  threshold  conditions  for  these 
grains  was  determined.  At  threshold,  shear  stress 
was  assumed  to  be  equal  in  the  two  cases  (of 
uniform  flow,  and  flow  with  suction),  the  direct 
effect  of  suction  on  grain  stability  haying  been 
eliminated  by  suppressing  suction  in  the  immediate 
vicinity  of  the  'indicator'  grains.  Shear  stress  was 
also  deduced  from  the  rate  of  bed  erosion  deter- 
mined by  measuring  the  depth  of  scour  caused  by 
different  suction  velocities.  The  latter  method  was 
found  to  be  more  reliable  and  the  results  were  in 
reasonable  agreement  with  the  predictions  of  the 
mathematical  model.  (Author's  abstract) 
W87-00323 


INTERFACIAL     MIXING     IN     STRATIFIED 
FLOWS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00324 


FLOW  AND  BED  DEVIATION  ANGLE  IN 
CURVED  OPEN  CHANNELS, 

Hydraulics     Research     Station,     Wad     Medani 

(Sudan). 

A.  S.  A.  Hussein,  and  K.  V.  H.  Smith. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  2,  p 

93-108,  1986.  10  fig,  1  tab,  13  ref. 

Descriptors:  •Flow,  *Base  flow,  'Open  channels, 
Channels,  Curved  channels,  Bed  deviation  angle, 
Turbidity,  Shear  stress,  Mathematical  models. 

In  a  curved  channel  of  limited  width,  such  as  a 
curved  channel  sediment  excluder,  the  primary 
velocity  distribution  is  affected  by  the  effect  of  the 
restricted  width/depth  ratio.  Using  a  modified  log- 
arithmic law  to  describe  the  distribution  of  the 
primary  velocity  on  the  vertical  and  assuming  non- 
linear distribution  of  the  primary  turbulent  shear 
stress,  the  distribution  of  the  radial  velocity  in  the 
vertical  was  derived  which  takes  into  consider- 
ation the  effect  of  the  width-depth  ratio.  An  ex- 
pression for  the  deviation  angle  of  the  flow  at  the 
bed,  reflecting  the  effect  of  the  bed  roughness  as 
well  as  the  width-depth  ratio  is  also  given.  The 
result  of  the  analysis  is  that  the  radial  velocity 
distribution  as  well  as  the  bed  deviation  angle  are 
significantly  affected  by  the  width-depth  ratio  in 
addition  to  the  bed  roughness.  Predicted  and  ob- 
served values  compare  well.  The  investigation  is 
confined  to  variation  of  velocities  and  shear 
stresses  in  a  vertical,  and  not  laterally.  (Author's 
abstract) 
W87-O0325 


LONGITUDINAL     DISPERSION     IN     SHIP- 
CANALS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O0326 


TEMPORAL  VARIATION  OF  RIVER  WATER 
TEMPERATURES     IN     A     DEVON     RIVER 

SYSTEM 

Exeter  Univ.  (England).  Dept.  of  Geography. 

B.  W  Webb,  and  D.  E.  Walling. 

Hydrological  Sciences  Journal  HSJODN,  Vol  30, 

No.  4,  p  449-464,  December  1985.  7  fig,  1  tab,  28 

ref. 

Descriptors:  'Rivers,  'Water  temperature,  'Eng- 
land, 'Seasonal  variation,  River  basins,  Statistical 
analysis,  Fluctuations,  Accumulation. 

A  ten-year  study  of  river  water  temperatures  at 
three  monitoring  stations  on  the  River  Exe  in 


England  investigated  temporal  variation  in  water 
temperature  behavior  from  the  perspectives  of 
annual  statistics,  seasonal  changes,  daily  variation, 
duration  characteristics  and  accumulated  tempera- 
ture. Data  indicated  essentially  stable  water  tem- 
perature behavior  over  the  ten  year  period.  Differ- 
ences between  monitoring  stations  reflected  the 
effect  of  regional  and  local  controls  as  well  as  the 
influence  of  hydrological  factors.  Despite  these 
differences,  the  data  collected  suggest  that  temper- 
ature behavior  was  synchronous  at  the  three  sta- 
tions and  was  essentially  stable  over  the  decade 
1974-1983.  (Michael-PTT) 
W87-00403 


TOPOGRAPHIC  CONTROLS  OF  SOIL  MOIS- 
TURE DISTRIBUTIONS, 

Oxford  Univ.  (England).  Geography  School. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-00424 


LAVSED-I-A  MODEL  FOR  PREDICTING 
EROSION  IN  BASINS  AND  TRANSFER  OF 
FINE  SEDIMENTS  IN  NORDIC  WATER- 
SHEDS, (UN  MODELE  POUR  PREDntE  L'ER- 
OSION  DES  BASINS  ET  LE  TRANSFERT  DE 
SEDIMENTS  FINS  DAUS  LES  COARS  D'EAU 
NORDIQUES), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
M.  Frenette,  and  P.  Y.  Julien. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  13,  No.  2,  p  150-161,  April  1986.  11  fig,  3  tab, 
17  ref. 

Descriptors:  'Watersheds,  'Sediment  load,  'Model 
studies,  Mathematical  models,  Mathematical  stud- 
ies, Erosion,  Basins,  Nordic  areas,  LAVSED-I, 
Sediment  yield,  Computer  models. 

Computer  modeling  techniques  are  used  for  pre- 
dicting soil  losses  from  overland  flow  and  subse- 
quent suspended  sediment  yield  from  large  water- 
sheds. The  model  LAVSED-I  is  based  on  the 
universal  soil-loss  equation  of  Wischmeier  and 
Smith  and  the  equation  of  Kilinc  and  Richardson. 
The  model  subdivides  the  watershed  into  square 
units  varying  in  size  from  0.3  to  3000sq  km  and  the 
computional  procedure  is  subdivided  in  four  com- 
ponents: precipitation,  physical  charateristics  of 
watersheds,  erosion/sedimentation,  and  land  use. 
This  paper  describes  the  operational  development 
and  the  application  of  the  model  to  a  prototype- 
scale  water  shed.  A  map  for  yearly  soil  loss  is 
presented  for  the  Chaudiere  watershed  (area  = 
5830  sq  km).  Results  of  mapping  compared  with 
the  sediment  yield  observed  are  shown  in  the 
paper.  (See  also  W87-00442)  (Author's  Abstract) 
W87-00441 


LAVSED-H-A  MODEL  FOR  PREDICTING  SUS- 
PENDED LOAD  IN  NORTHERN  STREAMS, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-O0442 


UNUSUAL   CANADIAN    FLOODS    AND   THE 
CREAGER  DIAGRAM, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

C.  R.  Neill. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  13,  No.  2,  p  255-257,  April  1986.  1  fig,  1  tab,  1 

ref. 

Descriptors:  'Floods,  Creager  diagrams,  Canada, 
Probable  rn"'""""  floods,  Indicators. 

A  number  of  unusual  flood  discharges  in  Canada 
are  plotted  on  the  Creager  diagram  of  1945,  which 
was  based  on  a  compilation  of  unusual  floods  in  the 
United  States  and  other  countries.  Values  of 
Creager"s  coefficient  C  for  the  Canadian  floods  he 
mainly  between  20  and  45.  The  data  appear  to 
follow  the  trend  of  the  Creager  curves  fairly  well, 
although  it  would  be  possible  to  fit  a  straighter  log- 
log  curve.  (Master-PTT) 
W87-00447 


LOWER  MISSISSIPPI  VALLEY  FLOODS  OF 
1982  AND  1983, 

Walk,  Hydel  and  Associates,  Inc.,  New  Orleans, 
LA. 

W.  E.  Read,  and  M.  C.  Robinson. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p  434- 
453,  October  1985.  5  fig,  1  tab. 

Descriptors:  'Floods,  'Mississippi  Valley,  'Annual 
floods,  Reservoirs,  Reservoir  operation,  Lower 
Mississippi  River,  U.  S.  Army  Corps  of  Engineers, 
Flood  control. 

The  1982-83  floods  on  the  main  stem  and  tributar- 
ies of  the  Middle  and  Lower  Mississippi  River 
spanned  a  six-month  period  from  December,  1982- 
June  1983.  The  flood  season  was  initially  marked 
by  three  tributary-centered  events  followed  by  a 
main  stem  flood  on  the  Lower  Mississippi  during 
April,  May  and  early  June.  The  prolonged  period 
of  high  water  included  flash,  general,  and  backwa- 
ter flooding  that  prompted  requests  for  U.  S.  Army 
Corps  of  Engineers  assistance  from  states,  commu- 
nities, levee  boards,  and  other  local  interests.  The 
floods  posed  a  host  of  difficult  challenges  for  the 
Lower  Mississippi  Valley  Division  and  Mississippi 
River  Commission  (LMVD/MRC)  of  the  U.  S. 
Army  Corps  of  Engineers.  The  task  of  managing 
the  floods  was  compounded  by  the  scope  and 
complexity  of  the  nation's  largest  flood  control 
system.  In  addition  to  responding  to  requests  for 
floodfight  assistance,  the  LMVD/MRC  was  heavi- 
ly involved  in  maintaining  navigation,  monitoring 
weather  and  hydrological  data,  insuring  the  integ- 
rity of  the  levee  system,  as  well  as  operating  reser- 
voirs, pumping  plants,  the  Old  River  Control 
Structures,  and  the  Bonnet  Carre  Floodway.  The 
performance  of  the  Mississippi  and  Tributaries 
Project  and  elements  of  the  LMVD  program  justi- 
fied public  investments  in  a  reliable  flood  control 
system  in  the  Middle  and  Lower  Mississippi  basins. 
(Master-PTT) 
W87-OO50O 


EXPERIMENTAL  DISTURBANCE  AND  THE 
MAINTENANCE  OF  SPEC3ES  DDTERSITY  IN 
A  STREAM  COMMUNITY, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00572 


RESEARCH  ON  THE  UNITY  OF  KARSTIC  AQ- 
UIFER SYSTEMS  AFTER  EXAMPLES  OF 
HELLENIC  KARST  (RECHERCHES  SUR 
L'UNITE  DES  SYSTEMES  AQUTFERES  KAR- 
STIQUES  D'APRES  DES  EXEMPLES  DU 
KARST  HELLENIQUE), 

Thessaloniki  Univ.,  Salonika  (Greece).  Dept.  of 
Geology  and  Palaeontology. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00586 


HYPOTHESIS-TESTING  BY  MODELLING 
CATCHMENT  RESPONSE,  H.  AN  IMPROVED 
MODEL, 

Hull  Univ.  (England).  Dept.  of  Geography. 

R.  C.  Ward. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  3/4, 

p  355-373,  November  15,  1985.  12  fig,  2  tab,  10  ref. 

Descriptors:  'Hydrologic  models,  'Hewlett  runoff 
hypothesis,  'Algorithm,  'Snow  accumulation, 
•Snowmelt,  Mathematical  models,  Catch  water 
drains,  United  Kingdom,  Mark  II  catchment 
model,  Seasons. 

The  revised  Mark  II  catchment  model,  which  in- 
corporates the  Hewlett  hypothesis  of  runoff  and  is 
based  on  the  author's  Mark  I  model,  has  resulted  in 
significantly  better  estimates  of  streamflow  and  soil 
moisture  values  than  the  earlier  version.  Much  of 
the  improvement  resulted  from  the  incorporation 
of  a  simple  snow  accumulation  and  melt  algorithm 
and  a  seasonal  adjustment  of  the  Penman  estimate 
of  potential  evapotranspiration.  Comparisons  of 
observed  and  modelled  hourly  streamflow  have 
confirmed  the  sensitivity  of  the  model.  The  high 
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model  efficiency  values  obtained  appear  to  vindi- 
cate the  Hewlett  hypothesis  of  runoff  generation. 
The  main  objective,  to  explain  the  hydrological 
behavior  of  the  much-studied  Catchwater  Drain 
(United  Kingdom),  has  been  achieved.  (Rochester- 
PTT) 
W87-00587 


OPEN-CHANNEL  FLOW  MEASUREMENTS 
WITH  A  LASER  DOPPLER  ANEMOMETER, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
I.  Nezu,  and  W.  Rodi. 

Journal  of  Hydraulic  Engineering  (ACSE) 
JHEND8,  Vol.  112,  No.  5,  p  335-355,  May  1986. 
13  fig,  33  ref. 

Descriptors:  *Flow  measurement,  *Open  channel 
flow,  'Lasers,  'Anemometers,  Velocity,  Reynolds 
Number,  Froude  Number,  Eddies,  Viscosity,  Tur- 
bulent flow. 

A  Laser  Doppler  Anemometer  (LDA)  system  was 
used  to  measure  longitudinal  and  vertical  velocity 
components  in  two-dimensional,  fully  developed 
open-channel  flow  over  smooth  beds.  The  law  of 
the  wall  and  the  velocity  defect  law  were  re- 
examined. The  distributions  of  eddy  viscosity  and 
mixing  length  were  evaluated  and  compared  with 
those  in  closed  channel  flow.  The  measured  turbu- 
lence intensities  were  also  compared  with  the 
standard  distributions  measured  in  closed  channels. 
The  log-log  can  be  applied  strictly  only  to  the 
near-wall  region,  where  the  von  Karman  constant 
and  the  integral  constant  are  universal,  regardless 
of  the  Reynolds  and  Froude  numbers.  As  the 
Reynolds  number  becomes  larger,  the  deviation 
from  the  log-law  must  be  considered  in  the  outer 
region.  This  deviation  is  expressed  well  by  Coles 
wake  function.  The  distribution  of  eddy  viscosity 
and  mixing  length  depend  on  the  awake  parameter. 
Over  most  of  the  channel,  the  turbulence  intensi- 
ties, made  dimensionless  with  the  friction  velocity, 
show  no  dependence  on  the  Reynolds  number. 
(Swanigan-PTT) 
W87-00619 


SIMPLE  MODEL  OF  SEDIMENT-LADEN 
FLOWS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

G.  Parker,  and  N.  L.  Coleman. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  122,  No.  5,  p  356-375,  May  1986.  6 

fig,   1   tab,  22  ref.   NSF  Grant  No.  NSF/EAR- 

8213045,    NSF/CEE-8204953,     Sea    Grant    No 

DOC/NA  82AA-D-O039. 

Descriptors:  'Sediment  transport,  'Model  studies, 
•Flows,  'Suspended  sediments,  Open  channels, 
Resistance,  Flow  velocity,  Turbulent  flows,  Drag. 

A  theoretical  model  of  sediment-laden  flow  was 
applied  to  dilute  open  channel  suspensions.  The 
model  predicts  the  change  in  depth,  mean  velocity, 
resistance  coefficient,  and  wake  strength  coeffi- 
cient due  to  increasing  concentrations  of  suspend- 
ed sediment.  The  effect  of  the  sediment  is  manifest- 
ed in  terms  of  a  reduced  depth  and  coefficient  of 
resistance,  and  an  increased  mean  velocity  of  flow. 
An  expression  for  the  effect  of  sediment  on  the 
wake  strength  parameter  (II)  of  the  velocity  profile 
can  be  derived.  The  ratio  of  the  power  consumed 
by  the  flow  in  holding  the  sediment  in  suspension 
to  the  power  supplied  to  the  flow  by  the  work  of 
the  downstream  pull  of  gravity  on  the  sediment  is 
used  to  form  a  dimensionless  ratio.  If  this  ratio  is 
less  than  unity,  the  turbulence  is  intensified;  other- 
wise, it  is  damped.  (Swanigan-PTT) 
W87-O0620 


Flow  resistance,  Discharge  measurement,  Predic- 
tion, Errors. 

Tests  of  the  slope-area  gaging  technique  in  gravel 
and  boulder-bed  rivers  with  slopes  of  0.4-4%  in 
upland  Britain  show  that  the  field  measurements 
must  include  detailed  surveys  of  bed  cross  section 
and  transverse  water  surface  profile  and  that  the 
major  source  of  error  in  predicted  discharge  is  the 
evaluation  of  the  flow  resistance  coefficient.  Sur- 
veying errors  are  about  9%;  most  errors  come 
from  over-estimation  of  the  flow  resistance  coeffi- 
cient. The  range  of  error  can  be  reduced  to  about 
25%  to  30%.  The  inclusion  of  the  velocity  head 
gradient  may  produce  misleading  results.  Tests 
show  representation  of  mean  water  surface  eleva- 
tion at  a  section  by  elevations  measured  only  at  the 
bank  can  cause  errors  comparable  with  those  aris- 
ing in  the  evaluation  of  flow  resistance.  (Swanigan- 
PTT) 
W87-00621 


EXPLICIT  COMPUTATION  OF  DISCONTINU- 
OUS CHANNEL  FLOW, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

N.  D.  Katopodes,  and  C.  Wu. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  112,  No.  6,  p  456-475,  June  1986. 
10  fig,  9  ref. 

Descriptors:  'Computer  models,  'Unsteady  flow, 
'Channel  flow,  Surface  flow,  Critical  flow,  Open- 
channel  flow,  Finite  element  method,  Shallow 
water. 

An  explicit  finite  element  model  for  free-surface 
flow  utilizes  a  Taylor  series  expansion  for  integra- 
tion in  time  coupled  with  the  classical  Galerkin 
variational  principle.  Computational  and  storage 
requirements  are  reduced.  Stability  limits  are  estab- 
lished for  the  method,  making  it  suitable  for  com- 
putation of  discontinuous  as  well  as  supercritical 
flow.  The  method  is  extended  to  two-space  dimen- 
sions; computational  examples  show  the  scheme's 
performance  in  various  flow  conditions.  The 
method  is  more  efficient  for  problems  requiring 
high  accuracy  near  flow  discontinuities  than  im- 
plicit methods  with  similar  properties.  The  model 
is  second-  and  fourth-order  accurate  with  respect 
to  the  time  and  space  increments.  (Swanigan-PTT) 
W87-00626 


SLOPE-AREA  DISCHARGE  GAGING  IN 
MOUNTAIN  RIVERS, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  C.  Bathurst 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  5,  p  376-391,  May  1986.  7 
fig,  1  tab,  13  ref. 

Descriptors:  'Flow  discharge,  'Rivers,  'River 
beds,    'Gaging,   Gravel,    Water   surface   profiles, 


RECURRENCE  INTERVAL  OF  LONG  HYDRO- 
LOGIC  EVENTS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Civil  Engineering. 

R.  Srikanthan,  and  T.  A.  McMahon. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  122,  No.  6,  p  518-538,  June  1986.  9 

fig,  8  tab,  12  ref,  append. 

Descriptors:  'Hydrologic  cycle,  'Mathematical 
studies,  'Streamflow  forecasting,  'Reservoir  oper- 
ation, Prediction,  Storage  reservoirs,  Drought. 

Inconsistent  results  are  shown  to  come  from  sever- 
al empirical  procedures  that  define  the  recurrence 
interval  or  probability  of  occurrence  of  long  hy- 
drologic events.  An  analytical  procedure  was  de- 
veloped to  determine  the  recurrence  interval  of 
non-overlapping  sums  and  the  relationship  be- 
tween recurrence  interval  and  probability  is  estab- 
lished for  long  duration  events.  The  methodology 
is  extended  to  determine  the  recurrence  interval  of 
overlapping  sums.  The  procedure  is  illustrated 
using  data  from  five  Australian  streams  for  both 
annual  and  monthly  information.  (Author's  ab- 
stract) 
W87-O0629 


RELATIONSHIP  BETWEEN  THE  RUNOFF 
CURVE  NUMBER  AND  HYDROLOGIC  SOIL 
PROPERTIES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Plant  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-O0631 


STUDY  OF  SYNTHETIC  SEDIMENTGRAPHS 
FOR  UNGAGED  WATERSHEDS, 

Transviron,  Inc.,  Lutherville,  MD. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-0O633 


DETERMINATION  OF  THE  COMPONENTS 
OF  STORMFLOW  USING  WATER  CHEMIS- 
TRY AND  ENVIRONMENTAL  ISOTOPES 
MATTOLE  RTVER  BASIN,  CAOFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

V.  C.  Kennedy,  C.  Kendall,  G  W.  Zellweger,  T. 

A.  Wyerman,  and  R.  J.  Avanzino. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p   107-140,  April   15,   1986.  9  fig,  2  tab,  70  ref. 

Descriptors:  'Mattole  River,  'Oxygen-18,  'Silica, 
•Chlorides,  'Tritium,  'Deuterium,  'River  flow, 
'Storm  runoff,  'Chemical  analysis,  'Isotope  stud- 
ies, Rainfall,  Soil  chemistry,  Infiltration,  Soil 
water,  Load  distribution,  Stream  water,  California, 
Petrolia,  Discharge. 

The  chemical  and  isotopic  composition  of  rainfall 
and  stream  water  was  monitored  during  a  storm  in 
the  Mattole  River  basin  of  northwestern  Califor- 
nia. About  250  mm  of  rain  fell  during  6  days  in  late 
January,  1972,  following  24  days  of  little  or  no 
precipitation.  River  discharge  near  Petrolia  in- 
creased from  22  cu  m/sec  to  a  manimiiTrt  of  1,300 
cu  m/sec,  while  chloride  and  silica  concentrations 
decreased  only  from  3.2  to  2.1  and  11.5  to  8.6  mg/ 
1,  respectively.  The  isotopic  composition  changed 
from  deltaD  =  -4.2%,  delta  (18)0  =  -.68%,  and  40 
tritium  units  (TU)  to  extreme  values  at  highest 
flow  of  deltaD  =  -  3.5%,  delta  (18)6  =  -.59%, 
and  25  TU  in  response  to  volume-weighted  rainfall 
averaging  deltaD  =  -1.95%,  delta  (18)0  =  -.31%, 
and  18  TU.  The  large  increase  in  dissolved  chemi- 
cal load  observed  at  maTimnm  river  discharge 
required  that  extensive  interaction  with,  and  pre- 
sumably penetration  of,  soils  occurred  within  a  few 
hours  time.  Such  a  large  increase  in  chemical  load 
also  required  subsurface  stormflow  throughout  a 
proportion  of  the  watershed.  Chemical  and  isotop- 
ic stabilization  of  stormflow  is  believed  to  be  due 
mainly  to  displacement  of  prestorm  soil  water, 
with  some  effects  on  river  chemistry  due  to  rapid 
rain-soil  interactions.  (Rochester-PTT) 
W87-00637 


SEPARATION  OF  A  SNOWMELT  HYDRO- 
GRAPH  BY  STREAM  CONDUCTANCE, 

D.  Kobayashi. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  157-165,  April  15,  1986.  4  fig,  6  ref.  Japan  Minis- 
try of  Education  Grant-in-Aid  for  Scientific  Re- 
search 59020005,  60020003. 

Descriptors:  'Snowmelt,  'Hydrograph,  •Dis- 
charge, 'Conductivity,  Hokkaido,  Japan,  Uryu 
River,  Runoff,  Hewlett  source-area  concept 

By  continuous  measurement  of  stream  conduct- 
ance and  discharge  for  a  long  snowmelt  period, 
runoff  components  were  separated  and  the  domi- 
nance of  subsurface  flow  was  confirmed.  This 
result  supports  a  previous  conclusion  based  on 
stream  temperature  analyses  in  this  system  (head- 
waters of  the  Uryu  River,  northern  Hokkaido, 
Japan).  A  plot  of  conductance  versus  discharge 
gave  a  shift  between  rising  limbs  and  falling  limbs 
of  a  diurnal  hydrograph  and  the  shift  was  inverted 
after  a  snow-free  area  emerged  adjacent  to  the 
stream  channels.  The  shift  corresponded  to  the 
change  of  the  peak  lag  of  the  runoff  components. 
These  phenomena  are  considered  important  in  rela- 
tion to  the  variable  source-area  concept  of  Hewlett 
and  others.  (Author's  abstract) 
W87-00639 


SATURATED  HYDRAULIC  CONDUCTD/nTES 
OF  GRANITIC  MATERIALS  OF  THE  IDAHO 
BATHOLITH, 

Forest  Service,  Ogden,  UT.  Intermountain  Re- 
search Station. 

W.  F.  Megahan,  and  J.  L.  Clayton. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p   167-180,  April   15,   1986.  7  fig,   1   tab,  30  ref. 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


Descriptors:  •Permeability  coefficient,  'Idaho 
batholith,  'Granites,  'Rock  properties,  ♦Weather- 
ing, Lognonnal  distribution,  Conditional  probabili- 
ty analysis.  Porosity,  Seismic  velocity,  Rock  frac- 
ture density.  Clay  formation,  Mineral  expansion. 

Saturated  hydraulic  conductivity  (K  sub  sat)  of 
granitic  bedrock  in  the  Idaho  batholith,  central 
Idaho,  was  determined  using  a  borehole  pressure 
testing  technique.  Tests  were  conducted  at  ap- 
proximately 1.6  m  depth  increments  ranging  from 
about  1.6  m  to  an  average  maximum  depth  of  7.8 
m.  A  total  of  58  valid  tests  were  obtained  in  nine 
holes  located  at  five  sites  in  a  145-km  long  transect. 
The  sites  represented  a  wide  range  in  rock  fractur- 
ing and  weathering  properties.  A  conditional  prob- 
ability analysis  showed  that  K  sub  sat  values  were 
lognormally  distributed  with  a  lower  bound  at 
zero.  Values  for  K  sub  sat  were  unrelated  to  depth, 
rock  matrix  porosity,  seismic  velocity,  or  rock 
fracture  density,  but  K  sub  sat  varied  with  rock 
weathering  characteristics.  Conductivity  was 
lowest  in  unweathered  rock,  probably  because  of 
restricted  fracture  apertures.  The  second  least 
weathered  rock  class  had  the  highest  average  K 
sub  sat.  There  was  a  general  decrease  in  K  sub  sat 
with  increased  weathering  through  the  remaining 
five  weathering  classes  even  though  rock  porosity 
and  fracture  density  increased  with  rock  weather- 
ing. The  inverse  trend  in  K  sub  sat  with  increased 
weathering  is  believed  to  result  from  progressively 
increasing  clay  formation  and  mineral  expansion 
that  restricts  flow  both  in  fractures  and  the  rock 
matrix.  (Author's  abstract) 
W87-O064O 


VARIANCE  OF  THE  T-YEAR  EVENT  IN  THE 
LOG  PEARSON  TYPE-3  DISTRIBUTION, 

Institut   National   de  la  Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

F.  Ashkar,  and  B.  Bobee. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  181-187,  April  15,  1986.  2  tab,  10  ref. 

Descriptors:  'Hydrologic  data,  *Log  Pearson 
Type-3  distribution,  'Mixed  moments,  Frequency 
factor,  Statistics. 

Previous  work  of  Phien  and  Hsu  comparing  differ- 
ent techniques  for  fitting  the  log  Pearson  type-3 
(LP3)  distribution  to  a  set  of  observed  hydrologic 
data  is  discussed.  The  criterion  used  for  evaluating 
the  performance  of  a  particular  method  of  estima- 
tion (the  asymptotic  variance  of  the  T-year  event 
X  sub  T  (event  corresponding  to  a  return  period 
T)),  the  application  of  the  term  'mixed  moments'  to 
the  MM1  method,  and  approximations  to  the  fre- 
quency factor  K  sub  T  are  considered.  (Rochsster- 
PTT) 
W87-00641 


MACROINVERTEBRATE  PRODUCTION  IN  A 
SOUTHEASTERN  UNITED  STATES  BLACK- 
WATER  STREAM, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00668 


DERIVATION  OF  THE  PEARSON  TYPE  (PT) 
m  DISTRIBUTION  BY  USING  THE  PRINCI- 
PLE OF  MAXIMUM  ENTROPY  (POME), 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  K.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  197-214,  October  15,  1985.  2  fig,  3  tab,  19  ref. 

Descriptors:  'Principal  of  maximum  entropy, 
•Flood  data,  'Maximum  entropy,  Streamflow,  Sta- 
tistics, Probability  distribution,  Thermodynamics, 
Stream  discharge,  Flood  discharge. 

Streamflow  data  generally  follow  a  skewed  proba- 
bility distribution.  Although  a  specific  distribution 
can  be  selected  to  represent  the  underlying  distri- 
bution of  streamflows,  no  prior  knowledge  exists 
to  support  the  assumption  that  the  specified  distri- 
bution is  indeed  the  underlying  distribution.  The 
best  known  example  of  an  arbitrary  choice  is  the 


work  group  on  flow  frequency  methods  of  the 
Water  Resources  Council,  which  said  that,  the  log 
Pearson  Type  III  distribution  is  the  selected  base 
method,  with  provisions  for  departures  from  the 
base  method  where  justified.  The  two-parameter 
(or  gamma)  and  three-parameter  Pearson  Type 
(PT)  distributions  are  as  commonly  employed  in 
hydrology  as  log-normal  distribution.  The  PT  III 
distribution  has  found  particular  application  in  sto- 
chastic analysis  of  annual  flood  discharges.  The 
object  of  this  study  was  to  derive  the  PTT  III 
distribution  using  the  principle  of  maximum  entro- 
py (POME).  The  POME  yielded  the  minimally 
prejudiced  PT  III  distribution  by  maximizing  the 
entropy  subject  to  two  appropriate  constraints 
which  were  the  mean  and  the  mean  of  the  loga- 
rithm of  real  values  about  a  constant  >  0.  This 
provided  a  unique  method  for  parameter  estima- 
tion. Historical  flood  data  were  used  to  evaluate 
this  method  and  compare  it  with  the  methods  of 
moments  and  maximum  likelihood  estimation. 
(Khumbatta-PTT) 
W87-00671 


REPRESENTATION  OF  FLOWS  TO  PARTIAL- 
LY PENETRATING  RIVERS  USING  GROUND- 
WATER FLOW  MODELS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00673 


DIRECT  THREE-PARAMETER  MUSKINGUM 
PROCEDURE  INCORPORATING  LATERAL 
INFLOW, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 
T.  O'Donnell. 

Hydrological  Sciences  Journal,  Vol.  30,  No.4,  p 
479-496,  December  1985.   10  fig,  5  tab,   11  ref. 

Descriptors:  'Muskingum  procedure,  'Muskingum 
flood  routing  equation,  'Flood  routing,  'Lateral 
inflow  parameter, Lateral  flow,  Least  squares 
method,  Flooding. 

Considerable  literature  is  available  about  the  Mus- 
kingum flood  routing  method  and  its  variant,  the 
Muskingum-Cunge  method.  It  is  assumed  that 
there  is  no  lateral  inflow  along  the  reach  through 
which  a  flood  is  being  routed.  If  substantial  tribu- 
taries form  lateral  inflow,  the  routing  reaches  may 
be  chosen  to  terminate  at  a  confluence,  increasing 
the  main  channel  flow  by  the  tributary  flow  for  the 
next  reach.  If  the  lateral  inflow  is  uniformly  con- 
tinous  along  the  routing  reach,  it  is  possible  to 
modify  the  basic  procedure.  An  efficient  method  of 
analysis  was  presented  which  directly  yielded  esti- 
mates of  the  coefficients  in  the  Muskingum  flood 
routing  equation:  O  sub  j  + 1  =  (c  sub  1  I  sub  j)  + 
(c  sub  2  I  sub  j  +  1)  +  (c  sub  3  O  sub  j)  This 
equation  was  best  explained  by  the  least  squares 
method.  A  simple  conceptual  model  of  lateral 
inflow  was  proposed  and  led  to  an  extended  ver- 
sion of  the  Muskingum  method  that  had  a  lateral 
inflow  parameter  in  addition  to  the  standard  stor- 
age and  weighting  parameters,  K  and  X.  Applica- 
tions to  a  number  of  flood  events  are  given  and 
proposals  for  further  studies  were  suggested. 
(Khumbatta-PTT) 
W87-O0690 


CURRENT  VELOCITY  LN  STREAMS  AND  THE 
COMPOSITION  OF  BENTHIC  ALGAL  MATS, 

Kent  State  Univ.,  OH.  Center  for  Library  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00695 


MICROHABITAT-PREFERENCE  CURVES  OF 
BLACKFLY  LARVAE  (DLPTERA:  SLMULU- 
DAE):  A  COMPARISON  OF  THREE  ESTIMA- 
TION METHODS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-00700 


FLOW  REGIME,  JUVENILE  ABUNDANCE, 
AND  THE  ASSEMBLAGE  STRUCTURE  OF 
STREAM  FISHES, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-00707 


AVERAGE    ANNUAL    DAMAGE    BY    FLOOD 
FREQUENCY  ZONE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6F. 
W87-O0742 


SIMULATING  THE  FLOOD  MITIGATION 
ROLE  OF  WETLANDS, 

University   of  Occupational   and   Environmental 
Health,  Kitakyushu  (Japan).  Dept.  of  Post  Gradu- 
ate Education. 
H.  Ogawa,  and  J.  W.  Male. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  114- 
128,  January  1986.  6  fig,  2  tab,  27  ref. 

Descriptors:  'Floods,  'Wetlands,  'Simulation 
analysis,  Model  studies,  Encroachment,  Computer 
models,  Insurance,  Flood  control. 

A  simulation  methodology  was  developed  for  eval- 
uating the  flood  mitigation  potential  of  inland  wet- 
lands. Widely  used  computer  models  are  accomo- 
dated by  this  methodology  with  generally  avail- 
able input  data.  Being  a  watershed  simulation  ap- 
proach, the  methodology  can  assess  the  potential 
for  downstream  flooding  resulting  from  a  reduc- 
tion in  upstream  wetland  storage  capacities.  The 
wetland  encroachment  scheme  resembles  the  well- 
tested  method  of  flood  insurance  studies  and 
allows  partial  filling  of  a  wetland.  Simulations 
were  performed  for  different  antecedent  moisture 
conditions,  rainfall  intensities  and  degrees  of  wet- 
land encroachment.  Results  showed  that  encroach- 
ment on  less  than  25%  of  a  wetland  area  would 
have  only  minimal  impact  on  peak  flows.  In  addi- 
tion, results  showed  that  downstream  main-stem 
wetlands  are  more  effective  in  reducing  down- 
stream flooding  than  upstream  wetlands.  (Author's 
abstract) 
W87-O0743 


REGIONAL  SKEW  WITH  WEIGHTED  LS  RE- 
GRESSION, 

Geological  Survey,  Reston,  VA. 
G.  D.  Tasker,  and  J.  R.  Stedinger. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  225- 
237,  April  1986.  4  tab,  21  ref,  append. 

Descriptors:  'Flood  forecasting,  'Regression  anal- 
ysis, 'Model  studies,  'Floods,  'Least  squares 
method,  Mathematical  studies,  Mathematical 
models,  Skew,  Flood  frequency. 

A  statistical  procedure  is  developed  for  estimating 
generalized  skew  coefficients  used  in  the  WRC 
Guidelines  for  flood  frequency  estimation.  The 
method  is  based  on  weighted  least  squares  regres- 
sion in  which  the  weights  are  determined  by  sepa- 
rating residual  variance  into  that  due  to  model 
error  and  that  due  to  sampling  error.  Results  show 
that  actual  model  errors  are  much  smaller  than 
estimates  provided  by  ordinary  least  squares  re- 
gression procedures.  (Author's  abstract) 
W87-O0750 


APPLICATION  OF  VOLTERRA  SERIES  TO 
MODELLING  OF  RAINFALL-RUNOFF  SYS- 
TEMS AND  FLOW  LN  OPEN  CHANNELS, 

Polish  Academy  of  Sciences,  Warsaw.   Inst,  of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-00774 


PHYSICALLY        BASED       HYDROLOGICAL 
FLOOD  ROUTING  METHODS, 

Polish  Academy  of  Sciences,  Warsaw.   Inst,  of 
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Geophysics. 

Z.  W.  Kundzewicz. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  2,  p  237-261,  June  1986.  8  fig,  3  tab,  30  ref. 

Descriptors:  *Model  studies,  *Flood  routing, 
•Open  channels,  'Channel  flow,  River  flow,  Com- 
puter models,  Channel  inflow,  Flow,  Deterministic 
models,  Stochastic  models,  Routing. 

Alternative  ways  have  been  examined  for  develop- 
ing relationships  between  the  parameters  of  con- 
ceptual hydrological  flood  routing  models  and  the 
physics  (understood  as  the  hydrodynamic  model  or 
as  the  real  system).  Three  deterministic  and  two 
stochastic  methods  of  synthesis  of  conceptual  pa- 
rameters were  studied.  The  results  offer  aid  in 
identification  of  conceptual  parameters  when  mod- 
eling systems  for  which  no  historical  time  series  of 
inflow-outflow  data  are  available  (e.g.,  ungaged 
rivers  or  river  engineering  design).  The  synthesis 
of  conceptual  hydrological  flood  routing  and  rain- 
fall-runoff models  will  remain  one  of  the  principal 
directions  of  future  hydrological  research.  (Doria- 
PTT) 
W87-O0777 


APPLICATION  OF  THE  GEOMORPHOLOGI- 
CAL  INSTANTANEOUS  UNIT  HYDROGRAPH 
THEORY  TO  DEVELOPMENT  OF  FORECAST- 
ING MODELS  IN  POLAND, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

J.  Zelazinski. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  2,  p  263-270,  June  1986.  1  fig,  4  ref. 

Descriptors:  'Forecasting,  'Flood  forecasting, 
•Unit  hydrographs  *Hydrography,  *Model  stud- 
ies, 'Poland,  Flood  protection,  Reservoir  oper- 
ation, Decision  making,  Catchment  areas,  Flood 
hydrographs. 

Geomorphological  instantaneous  unit  hydrograph 
(GIUH)  theory  has  been  applied  to  estimate  the 
parameters  of  two  conceptual  models:  a  linear  cas- 
cade model  and  a  Laurenson-type  model,  for  flood 
protection  and  reservoir  operation  in  the  Upper 
Vistula  basin  in  Poland.  Conceptual  models,  espe- 
cially the  linear  cascade  model,  are  more  conven- 
ient for  operational  forecasting  than  the  original 
GIUH  model.  A  single  linear  reservoir  model  is 
suggested,  with  limited  storage  to  represent  the 
subsurface  flow  component.  Subsurface  flow  is 
significant  in  Polish  mountainous  river  catchments. 
Preliminary  results  of  applying  the  model  to  oper- 
ational flood  forecasting  are  described.  (Author's 
abstract) 
W87-O0778 


VARIABLE  SOURCE  AREAS  AND  STORM- 
FLOW  GENERATION:  AN  UPDATE  OF  THE 
CONCEPT  AND  A  SIMULATION  EFFORT, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00779 


SOIL  PROPERTIES  AFFECTING  RUNOFF, 

Western   Australia   Dept.   of  Agriculture,   South 

Perth. 

For  primary  bibliographic  entry  see  Field   2G 

W87-00784 


TRACTIVE  STRESS  AND  THE  ONSET  OF  BED 
PARTICLE  MOVEMENT  IN  GRAVEL 
STREAM  CHANNELS:  DIFFERENT  EQUA- 
TIONS FOR  DIFFERENT  PURPOSES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

M.  A.  Carson,  and  G.  A.  Griffiths. 
Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  375-388,  July  30,  1985.  3  fig,  25  ref. 

Descriptors:  •Sediment  transport,  *Bedload,  'Al- 
luvial channels,  'Tractive  forces,  •Gravel, 
Streams,  Channels,  'Entrapment,  Particle  size, 
•Mathematical  studies. 


There  is  apparent  discordance  among  the  many 
empirical  equations  used  to  relate  the  critical  trac- 
tive stress  tau  sub  c  for  gravel  entrainment  in  river 
channels  to  particle  size  (d).  Similar  inconsistencies 
exist  between  those  equations  and  analogous  for- 
mulae relating  channel  competence  d  sub  max  to 
actual  tractive  stress  tau.  Much  of  this  discordance 
results  from  the  fact  that  many  of  the  equations 
genuinely  reflect  different  populations  and  hence 
have  distinctly  different  purposes.  Comparison 
among  them  is  not  justified.  Seven  different  types 
of  equation  are  identified:  (1)  the  basic  tau  sub  c  -  d 
relationship  applicable  to  different  gravel-bed 
rivers  and  to  different  discharges  in  a  single  stream; 

(2)  the  tau  sub  c  -  d  relationship  for  different 
channels,  each  of  which  has  uniform  bed  material; 

(3)  the  tau  sub  c  -  d  relationship  for  different 
channels  (with  non-uniform  bed  gravel)  as  applied 
to  median-size  bed  particles;  (4)  the  full  tau  sub  c  - 
d  relationship  for  single  streams;  (5)  the  d  sub  max 
-  tau  relationship  for  single  streams;  (6)  the  d  sub 
max  -  tau  relationship  for  different  streams  at  bank- 
full  stage;  and  (7)  the  d  sub  max  -  tau  relationship 
for  different  streams  in  extreme  floods.  Identifica- 
tion of  these  separate  types  of  relationships  helps 
explain  the  inconsistencies  and  emphasizes  the  im- 
portance of  clearly  defining  'purpose'  or  'popula- 
tion' in  utilizing  these  equations.  (Author's  ab- 
stract) 

W87-O0787 


PARAMETER  VALUES  FOR  SNOWMELT 
RUNOFF  MODELLING, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

J.  Martinec,  and  A.  Rango. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  197-219,  May  30,   1986.   13  fig,  2  tab,  33  ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Hydrologic 
models,  'Watersheds,  'Runoff  coefficient,  'Criti- 
cal temperature,  'Time  lag,  'Recession  coefficient, 
Rain,  Snow,  Mathematical  models,  Degree-days, 
Model  studies,  Temperature  lapse  rate. 

Parameters  that  appear  frequently  in  snowmelt 
runoff  models  are  analyzed  with  the  aim  of  facili- 
tating their  evaluation.  Results  of  runoff  computa- 
tions by  the  Snowmelt  Runoff  Model  (SRM)  car- 
ried out  at  various  institutes,  universities,  and  agen- 
cies on  24  basins  ranging  in  size  from  0.77  to  4,000 
sq  km,  and  in  elevation  from  171  to  6,000  m  above 
sea  level,  in  11  countries  are  reviewed.  Based  on 
this  review,  the  physically  and  hydrologically  un- 
derstandable range  of  parameter  values  is  assessed 
for  the  degree-day  factor,  runoff  coefficient,  tem- 
perature lapse  rate,  critical  temperature  (rain- 
snow),  time  lag,  and  recession  coefficient.  Consid- 
eration of  SRM  parameter  values  in  these  previous 
applications  may  prove  valuable  for  SRM  applica- 
tions on  other  basins  and  for  initial  selection  of 
related  parameter  values  in  other  snowmelt  runoff 
models.  (Author's  abstract) 
W87-O081O 


THORNTHWATTE-MATHER  PROCEDURE  AS 
A  SIMPLE  ENGINEERING  METHOD  TO  PRE- 
DICT RECHARGE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-0O8U 


INFILTRATION  INTO  DECOMPOSED  GRAN- 
ITE SOILS:  NUMERICAL  MODELLING,  AP- 
PLICATION ON  SOME  LABORATORY  OB- 
SERVATIONS, 

Hong  Kong  Univ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-O0812 


IDENTIFICATION  OF  HOMOGENEOUS  RE- 
GIONS FOR  FLOOD  FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
S.  E.  Wiltshire. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  287-302,  May  30,  1986.  8  fig,  2  tab,  9  ref. 


Descriptors:  'Catchment  basins,  'Classification, 
•Flood  frequency,  *Homogeneity,  •Rainfall, 
•Drainage  area,  Data  Base,  Urban  fraction,  Britain, 
Quantile  estimation,  Regional  boundaries,  Statis- 
tics. 

Basins  may  be  classified  into  distinct,  homogeneous 
group  for  regional  flood  frequency  analysis,  using 
a  scheme  which  consists  of  an  iterative  search 
through  the  basin  characteristic  database  which 
optimizes  statistics  that  describe  the  efficiency  of 
grouping.  Application  of  the  procedure  to  basins  in 
Britain  yields  five  groups  formed  on  the  basis  of 
basin  area,  average  rainfall,  and  urban  fraction. 
Four  of  these  groups  are  homogeneous  with  re- 
spect to  the  coefficient  of  variation  of  the  annual 
maximum  flood  series.  The  properties  of  these 
groups  compare  favorably  with  10  geographic  re- 
gions previously  used  for  flood  analysis  in  Britain. 
There  are  two  weaknesses  to  the  procedure.  The 
first  of  these  is  that  the  annual  maximum  series  of 
each  site  is  characterized  only  by  the  coefficient  of 
variation  of  the  series.  The  second  problem  is  that 
the  resulting  solution  in  terms  of  basin  groupings 
may  not  be  unique,  i.e.,  different  basin  characteris- 
tics may  also  produce  a  statistically  significant 
result.  This  second  problem  is  unlikely  to  be  seri- 
ous as  both  physical  reasoning  and  the  behavior  of 
geographic  regions  can  supplement  the  analysis  of 
the  test  statistics.  The  use  of  this  approach  to 
region  definition  does  not  guarantee  reliable  flood 
quantile  estimates:  There  is  always  likely  to  be  a 
persistent  minority  of  basins  which  defies  success- 
ful allocation  into  homogeneous  groups.  Indeed 
the  level  of  homogeneity  deemed  acceptable  in  a 
region  or  group  is  somewhat  arbitrary  and  it  is  not 
known  at  this  stage  what  level  of  heterogeneity 
can  be  tolerated  in  a  region.  Research  is  in 
progress  to  assess  the  relative  importance  of  differ- 
ent sources  of  error  in  the  index  flood  method  and 
methods  of  incorporating  additional  information 
from  the  flow  data  in  the  description  of  homogene- 
ity are  being  investigated.  (Lantz-PTT) 
W87-O0815 


CLASSIFICATION  OF  DRAINAGE  BASINS  AC- 
CORDING TO  THEIR  PHYSICAL  CHARAC- 
TERISTICS; AN  APPLICATION  FOR  FLOOD 
FREQUENCY  ANALYSIS  IN  SCOTLAND, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geogra- 
phy. 

M.  C.  Acreman,  and  C.  D.  Sinclair. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  365-380,  May  30,   1986.  4  fig,  3  tab,  29  ref, 
append. 

Descriptors:  •Drainage  basins,  'Classification, 
•Flood  frequency,  •Scotland,  *NORMLX  algo- 
rithm, Multivariate  clustering,  Standardized  floods, 
Regional  analysis,  Statistical  analysis,  Algorithms, 
Mathematical  studies. 

If  the  standardized  floods  at  all  sites  within  a  given 
region  are  assumed  to  be  samples  from  the  same 
distribution,  all  data  may  be  combined  to  yield  an 
estimate  of  the  regional  dimensionless  flood  fre- 
quency relationship.  The  identification  of  these 
hydrologically  homogeneous  regions  can  be 
achieved  on  the  basis  of  the  physical  characteris- 
tics that  control  the  hydrological  processes.  Classi- 
fication of  the  basins  independent  of  the  discharge 
data  avoids  the  problems  of  regionalization  based 
on  the  highly  variable  individual  site  estimates  of 
flood  frequency.  Classification  of  the  basins  can  be 
performed  using  the  NORMLX  multivariate  clus- 
tering algorithm.  The  homogeneity  of  the  basins 
can  be  tested  using  a  likelihood  ratio  test  of  wheth- 
er standardized  data  for  all  basins  within  a  region 
may  be  adequately  represented  by  a  single  regional 
flood  frequency  relationship.  The  method  was  ap- 
plied to  168  basins  in  Scotland  and  five  regions 
were  identified  corresponding  to  physically  rea- 
sonable basin  types  and  all  but  one  of  which  yield 
homogeneous  distributions  of  flood  frequency. 
(Author's  abstract) 
W87-O0821 


TURBULENT     STRUCTURE     IN     A     RIVER 
BEND, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
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land). 

H.  O.  Anwar. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  8,  p  657-669,  August  1986. 
12  fig,  23  ref,  append.  Department  of  the  Environ- 
ment (U.K.)  Contract  No.  DGR/465/35. 

Descriptors:  *Flow  velocity,  'River  bends,  •Tur- 
bulence, "Water  currents,  'Chemical  morphology, 
•River  beds,  Topography,  Meandering,  Mathemat- 
ical models,  England,  Flow  pattern,  Flow  velocity, 
Shear  stress,  Stress. 

A  field  experiment  was  carried  out  in  a  bend  in  a 
small  river  in  Oxfordshire  (United  Kingdom)  and 
velocity  components  were  measured  in  the  longitu- 
dinal, lateral,  and  vertical  directions  at  various 
cross  sections  within  the  bend.  The  bed  topogra- 
phy also  was  determined.  Isovels,  equal  contours 
of  the  lateral  mean  velocity,  of  the  Reynolds  shear 
stress  and  normal  stresses  were  obtained.  In  the 
straight  reach  upstream  from  the  bend  the  velocity 
profile  in  the  mean  flow  direction  was  logarithmic. 
This  was  not  the  case  within  the  bend.  The  isovels 
at  the  bend  entrance  were  not  affected  by  the  flow 
curvature.  This  was  not  true  for  the  bend  exit.  The 
mean  lateral  velocity  became  appreciable  in  the 
bend.  The  contours  of  constant  lateral  velocity 
showed  a  water  movement  toward  the  outer  bank 
with  a  zero  contour  near  the  bed,  below  which 
there  was  a  flow  towards  the  inner  bank.  Equal 
contours  of  the  normal  stresses,  in  three  directions, 
at  the  bend  entrance  were  affected  by  the  curved 
flow.  The  stress  contours  changed  greatly  within 
the  bend,  with  maxima  near  the  free  surface  of  the 
outer  bank,  and  also  in  the  deepest  parts  of  the 
sections.  The  Reynolds  shear  stress  in  the  mean 
flow  direction  at  the  bend  entrance  was  sensitive  to 
the  curved  flow.  The  contours  of  constant  shear 
stress  were  distorted  within  the  bend.  The  maxi- 
mum value  of  the  lateral  Reynolds  shear  stress 
occurred  near  the  outer  bank  at  the  bend  exit 
without  meandering.  The  turbulent  production 
term  for  the  lateral  direction,  being  large  near  the 
outer  region  and  decreasing  toward  the  inner  bank 
and  bend  exit.  (Lantz-PTT) 
W87-00823 


STABLE  CHANNELS  WITH  MOBILE  GRAVEL 
BEDS, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey,  and  C.  R.  Thorne. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  1 12,  No.  8,  p  671-689,  August  1986. 

2  fig,  3  tab,  29  ref,  append. 

Descriptors:  *Gravel,  'Regime  equations,  *River 
beds,  'Bed  load,  'United  Kingdom,  *Pool-and- 
riffle  topography,  'Regime  channels,  Multiple  re- 
gression analysis,  Riffles,  Sinuosity,  Average  ve- 
locity, Slope,  Bankfull  discharge,  Hydraulic  geom- 
etry, Statistics,  Vegetation  effects,  Bank  stabiliza- 
tion, Depth. 

Regime-type  equations  for  mobile  gravel-bed 
rivers  are  presented,  based  on  data  obtained  from 
62  gravel-bed  river  reaches  in  the  United  King- 
dom. Multiple  regression  techniques  were  applied 
to  derive  equations  relating  reach  average  and 
riffle  values  of  width,  mean  and  maximum  depth, 
slope,  velocity,  sinuosity,  and  riffle  spacing  to 
bankfull  discharge,  bed  and  bank  material  charac- 
teristics, valley  slope,  bank  vegetation  type,  and  an 
independent  estimate  of  bankfull  bed  load  transport 
rates.  Although  discharge  has  a  dominant  control 
on  channel  geometry,  the  equations  indicate  that 
bed  load  discharge  also  has  a  significant  influence, 
particularly  with  regard  to  channel  slope.  Bank 
vegetation  has  a  major  control  on  width  and  veloc- 
ity, whereas  depth,  velocity,  and  slope  were 
strongly  affected  by  bed  material  size.  Reasons  for 
these  results  are  considered  in  terms  of  the  physical 
processes  controlling  channel  adjustment.  The  ap- 
plication of  these  regime  equations  is  discussed, 
and  particular  consideration  is  given  to  the  design 
of  sinuous  channels  with  a  pool-riffle  bed  topogra- 
phy. (Author's  abstract) 
W87-00824 


ARMORING  AND  SORTING  SIMULATION  IN 
ALLUVIAL  RIVERS, 


Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

M.  F.  Karim,  and  F.  M.  Holly. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  112,  No.  8,  p  705-715,  August  1986. 
6  fig,  10  ref. 

Descriptors:  'Bed  armoring,  'Sediment  sorting, 
•Equations,  'Bed-forms,  'Missouri  River,  'Bed- 
load,  Gavins  Point  Dam,  Alluvium,  Simulation 
analysis,  Particle  size. 

Formulations  for  bed  armoring  and  hydraulic  sort- 
ing of  bed  sediments  in  alluvial  streams  are  devel- 
oped, with  an  application  to  Missouri  River  bed 
evolution.  A  relation  for  the  areal  coverage  factor 
for  armoring  on  a  plane  bed  is  formulated  first  as  a 
function  of  degradation  depth  and  bed-material 
characteristics,  and  then  is  modified  by  introducing 
correction  factors  for  the  effect  of  bed  forms  and 
the  stochastic  nature  of  sediment  motion.  For  the 
simulation  of  hydraulic  sorting,  bed  sediments  are 
assumed  to  be  mixed  homogeneously  in  a  mixed- 
layer  depth  approximately  equal  to  the  average 
bed-form  height,  and  the  composition  of  mixed- 
layer  materials  is  adjusted  to  satisfy  the  continuity 
equation  for  each  sediment  size  fraction.  These 
formulations  are  applied  in  a  20-yr  simulation  of 
bed  degradation  in  the  middle  Missouri  River 
reach  downstream  of  Gavins  Point  Dam.  The  sim- 
ulated bed-sediment  composition,  including  the 
two-layer  structure  comprising  the  top  armor  coat 
and  the  underlying  finer  sediments,  agrees  well 
with  the  observed  Missouri  River  bed  characteris- 
tics. (Author's  abstract) 
W87-O0826 


DIFFUSION  WAVE  MODELING  OF  CATCH- 
MENT DYNAMICS, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
V.  M.  Ponce. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  8,  p  716-727,  August  1986. 
4  fig,  3  tab,  20  ref. 

Descriptors:  'Diffusion  wave  model,  'Catchment 
basins,  'Kinematic  wave  theory,  'Diffusion  wave 
theory,  Numerical  analysis,  Numerical  diffusion, 
Simulation,  Model  studies. 

A  diffusion  wave  method  for  catchment  dynamics 
is  presented.  The  method  has  better  convergence 
properties  than  kinematic  wave  models,  which  use 
off-centered  derivatives  in  their  numerical  formula- 
tions. Unlike  the  off-centered  schemes,  the  diffu- 
sion wave  scheme  is  formulated  by  matching  phys- 
ical and  numerical  diffusivity.  This  results  in  an 
effective  control  of  numerical  diffusion  and  leads 
to  simulations  that  essentially  are  independent  of 
grid  size.  The  diffusion  method  is  further  extended 
to  the  realm  of  dynamic  waves  by  including  the 
Froude  number  dependence  of  the  physical  diffusi- 
vity. The  resulting  formulation  is  believed  to  rep- 
resent as  complete  a  description  of  the  wave  dy- 
namics as  is  possible  within  the  framework  of 
diffusion  wave  theory.  Numerical  experiments 
show  that  the  diffusion  wave  method  has  better 
convergence  properties  than  existing  kinematic 
wave  models  featuring  uncontrolled  numerical  dif- 
fusion. (Author's  abstract) 
W87-00827 


CORIOLIS  GENERATED  SECONDARY  CUR- 
RENTS IN  CHANNELS, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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LOCALIZED  MIXING  OF  LOW  SALINITY 
PATCHES  IN  A  PARTIALLY  MLXED  ESTU- 
ARY (SOUTHAMPTON  WATER,  ENGLAND), 

Institute    of   Oceanographic    Sciences,    Taunton 

(England). 

For  primary  bibliographic  entry  see  Field  2L. 
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GROUNDWATER    RESOURCES:    INVESTIGA- 
TION AND  DEVELOPMENT, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Groundwater 

Research  Center. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-00041 


PROCEEDINGS  OF  THE  ASSOCIATION  OF 
GROUND  WATER  SCIENTISTS  AND  ENGI- 
NEERS: WESTERN  REGIONAL  GROUND 
WATER  CONFERENCE. 

National  Water  Well  Association,  Worthington, 
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Descriptors:  'Groundwater,  'Conferences, 
Groundwater  pollution,  Path  of  pollutants, 
Groundwater  movement,  Artificial  recharge, 
Groundwater  management,  Model  studies. 

These  proceedings  are  a  compilation  of  papers  on 
groundwater  in  the  western  U.S..  The  conference 
covered  several  topics,  including  groundwater 
contamination  investigations,  groundwater  and 
contaminant  flow  in  fractured  rock,  artificial  re- 
charge in  groundwater  management,  nuclear  waste 
site  selection,  the  impact  of  mining  on  groundwat- 
er, groundwater  modeling,  understanding  U.S. 
EPA  programs  and  regulations,  and  regional  geol- 
ogy. Government  officials,  consulting  geologists, 
engineers  and  researchers,  industry  representatives 
and  other  interested  persons  met  to  learn  and  dis- 
cuss state-of-the-art  techniques  employed  in 
groundwater  studies.  (See  also  W87-00050  thru 
W87-O0O65)  (Author's  abstract) 
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GROUND  WATER  RECHARGE  WITH  STORM- 
WATER  COLLECTED  IN  PLAYA  LAKES, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
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CONTROL  OF  GROUND  WATER  CONTAMI- 
NATION AT  AN  ACTIVE  URANIUM  MILL, 

Earth-Fax  Engineering,  Inc.,  Murray,  UT. 

For  primary  bibliographic  entry  see  Field  5G. 
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USE  OF  SODIUM  SULFIDE  TO  RESTORE 
AQUD7ERS  SUBJECTED  TO  ES  SITU  LEACH- 
ING OF  URANIUM  ORE  DEPOSITS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
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HYDROLOGIC  MODELING  FOR  IDENTIFI- 
CATION OF  SALINITY  SOURCES  EN  A 
STREAM-AQUIFER  SYSTEM,  A  CASE  STUDY, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOLUTE  TRANSPORT  EN  A  GROUNDWATER 
SYSTEM  WITH  REVERSING  REGIONAL  GRA- 
DIENTS, 

Nevada  Univ.   System,   Reno.  Water  Resources 

Center. 

L.  Bruce,  and  S.  W.  Wheatcraft. 

IN:  Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 
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al aquifers,  Path  of  pollutants,  Finite  element 
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Simulation  analysis,  Water  pollution  sources,  Re- 
charge. 
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The  nonreversible  nature  of  solute  transport  was 
investigated  by  posing  a  hypothetical  pollution  sce- 
nario for  Topaz  Lake,  Nevada  and  the  hydraulical- 
ly  connected  alluvial  aquifer.  Topaz  Lake,  an  off- 
stream  storage  reservoir,  was  considered  a  source 
of  contamination  for  the  alluvial  aquifer  during  a 
one  year  period  and  a  contaminant  sink  for  the 
aquifer  during  the  remaining  time  of  the  scenario 
simulation.  The  extent  of  aquifer  contamination 
and  the  required  time  for  aquifer  clean-up  was 
estimated  by  initially  using  a  one-dimensional  finite 
element  solute  transport  model  to  gain  insight  into 
the  nonreversible  nature  of  solute  transport  and 
finally  using  a  two-dimensional  finite  different 
solute  transport  model  to  simulate  the  most  realis- 
tic hydrogeologic  conditions  for  the  alluvial  aqui- 
fer. Both  models  used  a  sinusoidal  function  to 
simulate  Topaz  Lake  head  fluctuation  generated  by 
the  cyclic  operation  of  the  reservoir  during  the 
predictive  phase  of  the  simulation.  The  two-dimen- 
sional model  considered  mountain  front  recharge 
accounting  for  approximately  70%  of  the  total 
annual  recharge  to  the  alluvial  aquifer.  Results 
from  the  two-dimensional  model  snowed  for  an 
uncon fined  aquifer  contamination  of  10%  concen- 
tration invaded  400  feet  into  the  aquifer  and  re- 
quired 9.5  years  to  remove.  Results  from  the  one- 
dimensional  model  with  no  mountain  front  re- 
charge showed  for  a  confined  aquifer  contamina- 
tion invaded  approximately  1540  feet  and  a  con- 
taminate concentration  <  10%  was  not  removed 
from  the  aquifer  after  21  years.  General  results 
from  both  models  showed  irreversible  contamina- 
tion for  low  level  pollutants  when  the  alluvial 
aquifer  was  considered  to  be  confined  and  receiv- 
ing no  mountain  front  recharge.  (See  also  W87- 
00049)  (Author's  abstract) 
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MODELING  OF  FLOW  AND  CONTAMINANT 
TRANSPORT  IN  FRACTURED  ROCK  RELAT- 
ED TO  HIGH-LEVEL  NUCLEAR  WASTE  RE- 
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Nevada  Univ.   System,   Reno.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUND  WATER  ASSESSMENTS  UNDER 
THE  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field   5G. 
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PREVENTING  GROUND  WATER  CONTAMI- 
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TANK  SYSTEMS, 
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FRACTURED  CARBONATES:  EAST-CENTRAL 

NEW  MEXICO, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
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Descriptors:  *Exploration,  'Groundwater  poten- 
tial, 'Groundwater  mining,  'New  Mexico,  'Geo- 
logic fractures,  'Carbonate  rocks,  Water  supply 
development,  Potential  water  supply,  Water  re- 
sources development.  Sandia  Mountains,  Manzano 
Mountains. 

Much  of  the  region  east  of  Sandia  and  Manzano 
mountains  near  Albuquerque,  New  Mexico  is  un- 
derlain by  gently-dipping  limestones  of  the  Madera 
Formation  (Pennsylvanian).  Bulk  porosity,  storati- 
vity  and  conductivity  of  these  rocks  are  very  low, 
and  many  wells  in  this  area  produce  only  1  gallon 
per  minute  or  less.  A  few  wells  (located  in  narrow, 
discrete  fracture  zones)  are  considered  good  pro- 


ducers with  specific  capacities  of  7  -  10  gallons/ 
minute/ft  of  drawdown.  Wells  in  these  fracture 
zones  also  have  storativities  and  conductivities  sev- 
eral orders  of  magnitude  greater  than  in  the  u n frac- 
tured host  rock,  and  static  water  levels  as  much  as 
100  ft  higher  than  adjacent  wells.  Pump-test  results 
from  wells  in  fractures  show  that  drawdown  is 
proportional  to  the  square  root  of  pumping  time,  as 
predicted  by  mathematical  models.  Hydrologically 
significant  fractures  he  in  an  orthogonal  pattern 
(N.  80  W.  and  N.  20  E.)  with  a  spacing  of  1/4  to  1 
mile,  and  are  typically  10  -  50  ft  wide.  Prospective 
fracture  zones  are  located  by  an  iterative  process 
which  combines  data  from  aerial  photograph  anal- 
ysis and  field  mapping  with  potentiometric-surface 
and  well  productivity  surveys.  Lineaments  mapped 
on  aerial  photographs  are  field-checked,  and  the 
productivity  of  wells  located  in  or  near  these  zones 
is  examined.  Lineaments  which  are  associated  with 
highly  productive  wells  become  the  primary  tar- 
gets for  exploratory  drilling.  Use  of  these  methods 
has  recently  lead  to  the  completion  of  a  successful 
well  (65,000  gallons/  day)  for  a  community  of  250 
in  this  area.  (See  also  W87-O0049)  (Author's  ab- 
stract) 
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AZ  Geotechnics,  Inc.,  Tucson,  AZ. 
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Descriptors:  'Geohydrology,  'Geologic  history, 
•Arizona,  'Geologic  formations,  Groundwater  hy- 
drology, Rocks,  Plate  tectonics,  Horsts,  Grabens, 
Orogeny. 

Understanding  the  timing,  sequence,  and  mecha- 
nisms of  geologic  events  causing  the  present  topog- 
raphy in  Arizona's  Basin  and  Range  Province  is 
extremely  important  for  engineers,  hydrologists, 
and  hydrogeologist  working  in  these  basins  be- 
cause these  geological  factors  control  the  ground- 
water quantity,  quality,  and  movement  within  the 
present  basins.  This  paper  summarizes  recent  geo- 
logical concepts  by  researchers  in  academia,  state 
and  national  geological  surveys,  and  the  oil  and  gas 
and  minerals  industries  from  literature  that  is 
seldom  seen  by  engineers  or  hydrologists.  The 
rocks  produced  by  the  earliest  Tertiary  episode  of 
mountain  building  -  the  Laramide  orogeny  -  occur 
in  the  rock  pediments  and  in  the  mountain  blocks. 
This  orogeny  lasted  from  approximately  85  -  43 
million  years  ago  when  the  Farallon  plate  on  the 
west  was  subducted  under  the  North  American 
plate  at  increasingly  faster  rates  and  therefore  at 
increasingly  shallower  angles.  Within  the  fringes  of 
the  mountain  pediments  and  buried  in  the  lower 
parts  of  the  basins  are  the  sediments  and  volcanic 
rocks  of  the  next  mountain  building  episode  -  the 
mid-Tertiary  orogeny.  Fine-  and  coarse-grained 
sedimentary  and  volcanic  rocks  were  deposited 
from  43-13  million  years  ago  when  the  Farallon 
plate  that  had  been  subducted  under  the  North 
American  plate  continued  to  drop  at  an  increasing- 
ly steeper  angle.  The  present  topography  of  south- 
ern and  western  Arizona  resulted  from  the  creation 
of  horsts  and  grabens  along  steep  normal  faults 
during  the  Basin  and  Range  Disturbance  beginning 
about  1 3  million  years  ago.  When  the  San  Andreas 
fault  sliced  off  part  of  the  subducting  slab  under 
North  America,  parts  of  the  crust  collapsed  into 
deep  grabens.  These  grabens  are  filled  with  rela- 
tively flat-lying  sediments  containing  the  majority 
of  the  state's  groundwater  resources.  (See  also 
W87-00049)  (Author's  abstract) 
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HYDROGEOLOGY     OF     THE     PORTLAND 
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Applied  Geology,  Aloha,  OR. 
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IN:   Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  304-310,  6  ref. 


Descriptors:  'Geohydrology,  'Portland,  'Rivers, 
•Aquifers,  'Groundwater  quality,  'Groundwater 
management,  Alluvial  aquifers,  Confined  aquifers, 
Unconfined  aquifers,  Oregon,  Washington,  Colum- 
bia River,  Willamette  River,  Groundwater  re- 
charge, Groundwater  depletion,  Competing  use. 

The  Portland  Basin  is  an  enclosed  structural  basin 
dissected  by  two  major  rivers  and  several  tributar- 
ies. Alluvium  is  present  in  the  basin  to  depths  in 
excess  of  1,000  ft.  Two  large  urban  areas,  Portland, 
Oregon,  and  Clark  County,  Washington,  with  pop- 
ulations of  over  one  million  have  developed 
groundwater  supplies  from  the  confined  and  un- 
confined alluvial  aquifers.  Aquifers  consist  of  fluvi- 
al-lacustrine deposits  of  the  ancestral  Columbia 
River,  Willamette  River,  and  their  tributaries,  and 
of  volcanic  bedrock  around  the  periphery  of  the 
basin.  The  age  of  the  aquifers  ranges  from  Tertiary 
to  Recent.  Water  right  permits  for  groundwater 
exceeds  350  million  gallons  per  day  (mgd),  but 
actual  withdrawal  is  roughly  100  mgd.  Future 
industrial  and  population  growth  presents  the  pos- 
sibility of  overdraft  in  some  areas.  Water  quality  of 
the  groundwater  is  generally  good  because  of  high 
quality  recharge  water  and  the  volcanic  origin  of 
the  aquifer  materials.  Primary  water  quality  prob- 
lems are  with  iron/manganese  and  nitrate  contami- 
nation from  sewage  and  agriculture.  Volatile  or- 
ganic contaminants  have  been  recorded  in  several 
wells,  and  present  a  threat  to  groundwater  users. 
Management  of  the  groundwater  resource  needs  to 
be  improved  to  prevent  further  contamination  of 
aquifers  and  the  overdraft  of  aquifers.  (See  also 
W87-00049)  (Author's  abstract) 
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APPARATUS  FOR  GROUND  WATER  CHEM- 
ISTRY INVESTIGATIONS  IN  FD2LD  CAIS- 
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Los  Alamos  National  Lab.,  NM. 
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Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE82-012029, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EGG-2156,  March  1982.  184  p,  13  fig, 

4  tab,  14  ref,  8  append.  Contract  No.  DE-AC07- 

761D01570. 
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quency, Chemical  analysis,  Transmissivity,  Storati- 
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Well  Campbell  et  al.  No.  2  near  Gila  Hot  Springs 
in  Southwestern  New  Mexico  was  pumped  for  a 
five-step  test  and  a  48-hour  constant-rate  test 
during  October  1981.  Measurements  included 
depth  to  water  in  the  pumping  well  and  two  obser- 
vation wells,  and  discharge  rates  at  the  pumping 
well  and  two  springs.  The  water  level  in  the  pump- 
ing well  responded  during  both  tests.  However, 
water-level  changes  in  the  observation  wells  were 
too  small  for  analytical  use,  and  discharge  rates 
from  springs  showed  no  change.  Chemical  analyses 
of  water  samples  collected  from  two  springs  and 
the  pumping  well  show  very  similar  water  chemis- 
tries. Estimates  of  hydraulic  properties  show  trans- 
missivity from  12,000  to  14,000  gallons/day  (gpd)/ 
ft  and  a  storativity  of  0.05.  Combining  these  pa- 
rameters with  well  data  gives  the  first-year  opti- 
mum discharge  rate  as  50  gallons/m  (gpd)  with  20 
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feet  of  drawdown.  Pumping  this  well  at  50  gpm  for 
forty  years  should  produce  only  small  water-level 
changes  in  wells  a  few  hundred  feet  away.  It 
would  diminish  the  flow  of  the  springs,  and  for 
planning  purposes  the  combined  discharge  of  the 
springs  and  well  should  be  considered  constant. 
(Author's  abstract) 
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Recharge,  Flow  profiles. 

Polluted  water  is  sometimes  disposed  of  by  dis- 
charge into  aquifers  through  recharge  wells.  Even 
if  not  physically,  chemically  or  biologically  con- 
taminated, clean  recharge  water  may  differ  from 
the  receiving  ambient  groundwater  in  temperature 
or  in  hardness.  If  there  is  a  pumped  well  abstract- 
ing water  from  an  aquifer  in  the  vicinity  of  a 
recharge  well,  it  is  of  significance  to  be  able  to 
estimate  how  much  (if  any)  of  the  recharge  water 
flows  to  and  is  abstracted  from  the  pumped  well. 
This  is  fairly  easily  resolved  if  the  groundwater  in 
the  aquifer  is  static.  However,  it  is  rare  for  aquifers 
not  to  have  a  natural  areal  flow  prior  to  the 
installation  of  wells.  Clearly  the  patterns  of  flow 
between  and  in  the  vicinity  of  recharging  and 
abstracting  wells  superimposed  on  an  ambient  flow 
field  will  be  affected  by  the  direction  and  strength 
of  such  ambient  flow.  The  generality  includes  an 
ambient  horizontal  flow  in  the  aquifer  at  an  angle 
to  the  line  joining  the  source  and  sink  wells,  and 
inequality  of  the  source  and  sink  strengths.  Particu- 
lar attention  is  paid  to  the  quantity  (if  any)  of 
recharged  water  entering  the  pumped  well.  An 
analytical  solution  has  been  found  to  the  relation- 
ship for  the  amount  of  interflow  (if  any)  between  a 
recharging  well  and  a  nearby  abstracting  well  of 
different  strengths  penetrating  a  confined  aquifer 
carrying  an  ambient  flow  field.  The  solution  is 
presented  both  algebraically  and  graphically. 
While  the  intuitive  expectation  is  that,  to  prevent 
interflow,  the  recharge  well  should  be  downgra- 
dient  from  the  abstraction  well,  the  interesting 
result  found  for  wells  of  equal  strength  is  extended 
to  the  more  general  case  of  unequal  strengths:  the 
closest  permissible  position  for  the  recharge  well 
to  avoid  interflow  is  not  directly  downgradient, 
but  at  some  angle  in  the  range  45  -  50  degrees  to 
that  direction.  Interflow  can  occur  at  all  angles 
made  by  the  ambient  aquifer  flow  with  the  line 
joining  the  two  wells,  depending  on  the  well  flow 
rates,  the  ambient  flow  strength  and  the  distance 
between  the  wells.  The  results  presented  allow  a 


determination  of  how  any  or  all  of  these  param- 
eters can  be  made  to  avoid  any  interflow,  and  they 
will  be  of  use  in  the  design  of  waste  disposal 
systems  in  which  polluted  water  is  to  be  dis- 
charged down  boreholes  into  aquifers  from  which 
pumped  water-supply  wells  take  their  supply.  (See 
also  W87-O0127)  (Lantz-PTT) 
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The  depletion  of  deuterium  in  surface-  and  shallow 
groundwaters  along  a  traverse  through  Northern 
California  and  Nevada  is  used  to  model  the  local 
hydrologic  balance  as  controlled  by  the  eastward 
flux  of  meteoric  water  in  a  way  not  possible  by 
conventional  methods.  When  plotted  against  dis- 
tance from  the  Pacific  Ocean,  the  data  indicated 
three  hydrologic  provinces,  which  differ  in  their 
relative  degree  of  openness.  Isotopic  variations  of 
groundwater  in  the  first  province  is  governed  by 
Rayleigh  distillation  from  the  eastward-moving 
storm  clouds.  Some  40%  of  the  storm  water  vapor 
precipitates  out  before  reaching  the  California 
coast,  and  another  16%  in  the  first  55  km  across 
the  continent.  The  isotopic  depletion  in  the  second 
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hydrologic  province  is  linear  with  distance,  sug- 
gesting extensive  recycling  of  terrestrial  water. 
The  third  province  constitutes  the  Great  Basin, 
characterized  by  the  lack  of  significant  hydrogen 
isotope  variation  of  groundwater,  is  thought  to  be 
an  isotopically  closed  system.  The  quantity  of 
water  crossing  the  coast  calculated  from  a  model 
that  incorporates  the  Rayleigh  distillation  equation 
is  approximately  equal  to  the  quantity  of  precipita- 
tion along  the  Northern  California  part  of  the 
transect  studied.  This  illustrates  the  importance  of 
evapotranspiration  in  the  terrestrial  water  budget, 
as  well  as  the  dependency  of  inland  areas  on  the 
eastward  flux  of  recycled  terrestrial  water.  (Au- 
thor's abstract) 
W87-00i62 


USEVG  RADAR  FOR  GROUNDWATER  ENVES- 
TIGATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-O0196 


HYDROGEOLOGIC  COMPARISON  OF  AN 
ACTOIC-LAKE  BASIN  WITH  A  NEUTRAL- 
LAKE  BASEN  EN  THE  WEST-CENTRAL  ADI- 
RONDACK MOUNTAENS,  NEW  YORK 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0343 


MODELLESG  OF  THE  TRANSPORT  OF 
CHLORJNATED  HYDROCARBON  SOLVENTS 
EN  GROUNDWATER:  A  CASE  STUDY, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00421 


ALTERATION  OF  THE  GROUNDWATER 
THERMAL  REGIME  CAUSED  BY  ADVEC- 
TION, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
I.  Kayane,  M.  Taniguchi,  and  K.  Sanjo. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 
No.  3,  p  343-360,  September  1985.  7  fig,  13  ref, 
Ministry    of    Education,    Science    and    Culture 
(Japan)  Grant  No.  57580153. 
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A  case  study  of  the  Nagaoka  Plain  of  Japan  was 
conducted  to  demonstrate  the  importance  of  tem- 
perature in  a  regional  groundwater  survey. 
Groundwater  temperatures  were  measured  in  ob- 
servation wells.  Seasonal  changes  in  temperature 
depth  profiles  showing  advective  effects  horizon- 
tally from  the  Shinano  River  and  vertically  from 
upper  and  lower  aquifers  were  observed.  The  tem- 
perature depth  profiles  were  classified  into  six 
types.  Distribution  of  these  types  does  not  contra- 
dict the  regional  structure  of  the  groundwater  flow 
system.  The  method  described  is  appropriate  for  a 
field  study  in  an  uninstrumented  groundwater 
basin.  (Michael-PTT) 
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The  U.S.  Geological  Survey  conducted  a  series  of 
investigations  of  aquifers  throughout  the  United 
States  as  a  part  of  the  Regional  Aquifer  System 
Analysis  program.  The  Coastal  Plain  aquifers  are 
recharged  primarily  by  precipitation  in  their  out- 
crop areas.  Groundwater  flows  from  these  areas  of 
recharge,  through  the  aquifers,  and  discharges  to 
upper  Coastal  Plain  rivers,  overlying  aquifers  as 
upward  leakage,  and  wells.  Groundwater  flow  in 
the  Floridan  aquifer  system  and  the  Tertiary  sand 
aquifer  prior  to  development  is  generally  perpen- 
dicular to  the  coast.  Predevelopment  flow  in  the 
Cretaceous  aquifers,  however,  turns  northeastward 
as  it  approaches  the  coast,  almost  paralleling  the 
coast.  The  change  in  flow  is  caused  by  less  effec- 
tive intervening  confining  units,  the  aquifers  being 
closer  to  the  land  surface,  and  the  rivers  at  lower 
altitudes  farther  upstream  in  the  vicinity  of  the 
North  Carolina/South  Carolina  State  line.  Water 
level  declines  in  the  Cretaceous  aquifers  occur 
throughout  much  of  the  eastern  part  of  the  Coastal 
Plain  of  South  Carolina  due  to  pumpage  in  the 
Myrtle  Beach  and  Florence  areas.  Large  areally 
extensive  water  level  declines  occur  also  in  the 
Floridan  aquifer  system  in  South  Carolina  due  to 
pumpage  in  the  Savannah,  Georgia  area.  (Geiger- 
PTT) 
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Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  S.  Weiss,  and  A.  K.  Williamson. 
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Descriptors:  *Geohydrology,  'Groundwater 
movement,  'Simulation  analysis,  'Sedimentary  pe- 
trology, 'Sedimentary  structures,  Hydraulic  gradi- 
ent, Model  studies,  Hydraulic  permeability,  Bore- 
hole geophysics,  Boreholes,  Hydraulic  models. 

Subdividing  thick  sedimentary  units  into  model 
layers  based  solely  on  stratigraphy  can  lead  to 
serious  violations  of  groundwater  flow  modeling 
restraints  and  produce  erroneous  results.  Borehole 
geophysical  data  can  be  used  to  suggest  relative 
permeabilities  and  delineate  model  layers  that  are 
more  likely  to  have  uniform  hydraulic  properties 
than  layers  delineated  by  stratigraphic  definitions 
alone.  The  uniformity  within  layers  emphasizes  the 
permeability  contrast  between  layers,  thereby  al- 
lowing a  quasi  three-dimensional  approach.  Sedi- 
mentary units  containing  many  thin  beds  of  limited 
areal  extent  must  be  subdivided  into  model  layers 
which  incorporate  large  variations  in  hydraulic 
properties.  The  lack  of  permeability  contrast  be- 
tween layers  requires  a  fully  three-dimensional  ap- 
proach. In  this  case,  the  subdivision  into  layers 
needs  to  be  made  by  including  an  evaluation  of 
depths  of  producing  zones,  and  the  resultant  verti- 
cal distribution  of  hydraulic  heads.  Nonlinear  ver- 
tical hydraulic  head  gradients  can  occur  in  thick 
sedimentary  units  due  to  uneven  vertical  distribu- 
tion of  pumpage  and  small  vertical  permeabilities. 
Because  these  hydraulic-head  gradients  are  not 
modeled  within  a  layer,  the  subdivisions  should  be 
made  such  that  the  model  layers  permit  simulation 
of  vertical  hydraulic-head  gradients  which  can 
closely  approximate  observed  gradients.  These 
methods  are  applied  to  the  thick  sedimentary  units 
of  the  Gulf  Coastal  Plain,  U.S.A.  (Author's  ab- 
stract) 
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EVALUATING  THE  HYDRAULIC  EFFECTS 
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sources Div. 
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Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  3/4, 
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Descriptors:  'Groundwater  movement,  'Ground- 
water levels,  'Groundwater  flow  equation,  'Finite 
difference  methods,  'Hydraulic  head,  'Permeabil- 
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strata,  Mathematical  studies,  Curvilinear  coordi- 
nates, Simulation. 

The  groundwater  flow  equation  is  written  in  curvi- 
linear coordinates  whose  coordinate  surfaces  coin- 
cide with  the  top  and  bottom  surfaces  of  folded 
layers  of  aquifers.  The  coordinates  are  general 
enough  for  these  surfaces  to  coincide  for  almost  all 
groundwater  systems.  The  terms  of  the  finite-dif- 
ference approximation  of  the  flow  equation  can  be 
separated  into  two  groups:  one  that  corresponds  to 
a  similar  system  of  horizontal  aquifers  and  another 
that  corresponds  to  the  folding.  The  latter  group  is 
zero  if  the  vertical  gradients  in  hydraulic  head  and 
hydraulic  conductivity  are  zero.  Vertical  gradients 
in  head  must  be  modeled  for  the  effects  of  folding 
to  result.  With  the  perturbation  method  presented 
here,  three-dimensional  finite-difference  models 
can  be  modified  to  simulate  folded  aquifer  systems. 
The  method  is  applied  to  folded  aquifer  systems 
with  dips  as  large  as  30  degrees,  horizontal  hydrau- 
lic head  gradients  up  to  0.05,  vertical  hydraulic 
head  gradients  as  large  as  0.23,  and  interaquifer 
hydraulic  conductivity  differences  of  two  orders  of 
magnitude.  For  these  systems,  elevation  changes 
cause  only  small  changes  in  flow  pattern  and  head 
distribution  from  those  of  similar  horizontal  sys- 
tems. (Rochester-PTT) 
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The  nature  and  behavior  of  silica  was  investigated 
in  the  shallow  groundwaters  of  the  United  King- 
dom. Silica  concentrations  in  British  groundwaters 
range  up  to  30  mg/1  Si02,  with  an  input  level  in 
recharge  waters  of  5  mg/1  Si02.  The  input  concen- 
tration is  derived  from  hydrolysis  of  silicates  and 
the  solution  of  siliceous  minerals  within  the  soil 
zone.  Development  of  the  observed  silica  levels  in 
British  groundwaters  reflects  the  degree  to  which 
reactions  between  groundwater  and  silicate  miner- 
als in  the  aquifer  matrix  are  allowed  to  take  place. 
The  final  concentration  is  attained  when  the 
groundwater  reaches  equilibrium  with  the  least 
stable  silicate.  This  is  illustrated  with  details  from 
the  chalk  aquifer  of  Lincolnshire.  Silica  concentra- 
tions are  conservative  and  may  be  diagnostic  of 
groundwater  bodies;  variations  of  a  few  mg/1  may 
be  regarded  as  significant.  (Author's  abstract) 
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EXPERIMENTAL  STUDIES  IN  NATURAL 
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Descriptors:  'Natural  recharge,  'Precipitation, 
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•Soil  temperature,  'Water-table  hydrographs, 
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The  amounts  and  time  distribution  of  groundwater 
recharge  from  precipitation  over  an  approximately 
19-month  period  were  investigated  at  two  instru- 
mented sites  in  south-central  Kansas.  Precipitation 
and  evapotranspiration  sequences,  soil-moisture 
profiles  and  storage  changes,  water  fluxes  in  the 
unsaturated  zone  and  hydraulic  gradients  in  the 
saturated  zone  at  various  depths,  soil  temperatures, 
water-table  hydrographs,  and  water-level  changes 
in  nearby  wells  clearly  depict  the  recharge  process. 
Antecedent  moisture  conditions  and  the  thickness 
and  nature  of  the  unsaturated  zone  were  found  to 
be  the  major  factors  affecting  recharge.  Although 


the  two  instrumented  sites  were  located  in  sand- 
dune  environments  in  areas  characterized  by  shal- 
low water  table  and  subhumid  continental  climate, 
a  significant  difference  was  observed  in  the  esti- 
mated effective  recharge.  The  estimates  ranged 
from  less  than  2.5  to  approximately  154  mm  at  the 
two  sites  from  February  to  June,  1983.  The  main 
reasons  for  this  large  difference  in  recharge  esti- 
mates were  the  greater  thickness  of  the  unsaturated 
zone  and  the  lower  moisture  content  in  that  zone 
resulting  from  lower  precipitation  and  higher  po- 
tential evapotranspiration  for  one  of  the  sites.  Ef- 
fective recharge  took  place  only  during  late  winter 
and  spring.  No  summer  or  fall  recharge  was  ob- 
served at  either  site  during  the  study.  (Author's 
abstract) 
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Descriptors:  'Karst  hydrology,  'Hydrograph  anal- 
ysis, 'Aquifers,  'Greece,  'Crete,  Springs,  Re- 
charge, Mathematical  models,  Pumping,  Aposke- 
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myros,  Aghios  Nicolaos,  Correlation  coefficients, 
Rainfall,  Alluvium. 

Current  definitions  of  karstic  aquifer  systems  are 
discussed  and  several  examples  from  Greece  are 
described.  From  these  cases,  correlations  between 
the  outflows  of  neighboring  springs  are  used  to  test 
whether  or  not  they  belong  to  the  same  hydrologi- 
cal  system.  Examples  are  given  of  two  outlets  with 
nearly  identical  response  (Aposkepos-Kephalari), 
outlets  with  a  low  correlation  coefficient  (semi- 
independent  springs,  Korisos-Militsa),  and  an  inter- 
mediate case  (Xerovouni).  The  discharges  of  one 
spring,  classified  according  to  magnitude  and  plot- 
ted on  probability  paper,  produce  a  simple  graph 
for  Korisos,  but  a  more  complicated  behavior  for 
two  springs  in  Crete  (Almyros  spring,  Aghios  Ni- 
colaos and  Almyros  spring,  Iracho).  Breaks  in  the 
latter  curves  are  attributed  to  spilling  over  of  the 
karst  reservoir  towards  other  outlets  and  to  re- 
charge by  waters  from  the  surroundings.  A  com- 
parison of  cumulative  discharges  with  cumulative 
rainfall  for  the  Voula  system  reveals  the  influence 
of  human  activities  (pumping  from  adjacent  alluvi- 
um) since  1975.  (Author's  abstract) 
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Descriptors:  'Porous  media,  'Layers,  'Recharge, 
•Soil  water,  'Phreatic  aquifers,  'Groundwater 
movement,  Capillary  zone,  Sand,  Advection, 
Slope,  Tracers. 

An  experimental  and  numerical  study  of  flow  and 
transport  processes  occurring  in  natural  and  artifi- 
cial recharge  of  phreatic  aquifers  was  conducted 
that  was  restricted  to  two-dimensional  flow  in  a 
vertical  plane  and  conservative  tracers.  The  inves- 
tigated porous  medium  was  a  horizontally-layered 
sand  packing.  Once  the  infiltration  front  reached 
the  capillary  fringe,  the  experiments  showed  a 
rapid  change  in  the  phreatic  surface  slope  and  thus 
a  fast  increase  of  the  flow  rate  in  the  saturated 
domain.  Outflow  of  the  infiltrated  solute  was  ob- 
served at  much  later  times.  It  is  shown  that  this  fast 
response  is  due  to  capillary  phenomena,  ie,  to  the 
hysteresis  in  the  soil  moisture  characteristics,  and 
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thus  depends  on  the  initial  conditions  in  the  capil- 
lary zone.  The  solute  transport  was  dominated  by 
advective  transport  mechanisms,  which  are  strong- 
ly influenced  by  the  layering  of  the  sand  packing. 
(Author's  abstract) 
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TRANSVERSE  DISPERSION  FROM  AN 
ORIGINALLY  SHARP  FRESH-SALT  INTER- 
FACE CAUSED  BY  SHEAR  FLOW, 

Technische  Hogeschool  Delft  (Netherlands). 
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Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  55-79,  April  15,  1986.  11  fig,  15  ref,  3  append. 

Descriptors:  'Shear  flow,  'Dispersion,  'Molecular 
diffusion,  'Saline  water,  'Saline  soils,  Porous 
media,  Differential  equations,  Mathematical 
models,  Interface,  Hydrologic  models. 

The  influence  of  transversal  dispersion  and  molec- 
ular diffusion  on  the  distribution  of  salt  in  a  plane 
flow  through  a  homogeneous  porous  medium  was 
studied.  Since  the  dispersion  depends  on  the  veloc- 
ity and  the  velocity  depends  on  the  distribution  of 
salt  (through  the  specific  weight),  this  is  a  nonlin- 
ear phenomenon;  for  the  flow  situation  considered, 
this  leads  to  a  differential  equation  with  the  charac- 
ter of  a  nonlinear  diffusion.  The  situation  at  time  (t) 
=  0  was  chosen  such  that  the  fresh  and  salt  water 
were  separated  by  an  interface,  and  each  fluid  has 
a  constant  specific  weight,  gamma- 1  and  gamma- 2, 
respectively.  For  this  initial  situation,  the  solution 
of  the  nonlinear  diffusion  equation  has  the  form  of 
a  similarity  solution,  depending  only  on  zeta  x  sq 
root  of  (t),  where  zeta  denotes  the  local  coordinate 
normal  to  the  original  interface  plane.  Properties  of 
this  similarity  solution  are  discussed,  including 
showing  how  to  obtain  this  solution  numerically 
and  interpretation  of  the  mathematical  results  in 
terms  of  their  hydrologic  significance  for  a  number 
of  worked  examples.  These  examples  describe  the 
distribution  of  salt,  as  a  function  of  zeta  and  t,  for 
various  flow  conditions  at  the  boundaries  zeta  = 
+  or  -  infinity.  Examples  also  are  given  where  the 
molecular  diffusion  can  be  disregarded  with  re- 
spect to  the  transversal  dispersion.  (Author's  ab- 
stract) 
W87-00634 


GEOSTATISTICAL  ANALYSIS  OF  GEOELEC- 
TRIC  ESTIMATES  FOR  SPECTFIC  CAPACITY, 

Tiszadata  Consulting  Engineers,  Budapest  (Hunga- 
ry). 

A.  Bardossy,  I.  Bogardi,  and  W.  E.  Kelly. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  81-95,  April  15,  1986.  17  fig,  17  ref. 

Descriptors:  'Geophysical  studies,  'Electrical 
studies,  Specific  capacity,  'Areal  hydrogeology, 
•Conductivity,  'Wells,  'Error,  Aquifers,  Network 
design,  Microcomputers,  Statistics,  Prediction. 

A  geostatistical  method  for  predicting  the  areal 
distribution  of  specific  capacity  from  a  network  of 
surface  resistivity  measurements  and  a  limited 
number  of  known  specific  capacities  obtained  from 
well  performance  data  is  presented  .  The  quality  of 
the  prediction  is  characterized  by  the  standard 
deviation  of  the  estimation  error.  The  effect  of  the 
following  main  factors  can  be  quantified:  the  spa- 
tial variability  of  the  specific  capacity,  the  number 
and  location  of  the  known  specific  capacities  and 
resistivity  measurements,  and  the  regression  error 
of  the  relationship  between  resistivity  and  specific 
capacity.  The  methodology  is  illustrated  by  a  real- 
istic numerical  example  where  30  well  data  and 
116  resistivity  values  are  available  for  a  16  sq  km 
aquifer.  In  this  example  the  use  of  resistivity  data 
considerably  improves  the  quality  of  the  prediction 
despite  the  relatively  'loose'  relationship  between 
resistivity  and  specific  capacity  (r  =  0.80).  The 
calculation  can  be  performed  on  a  microcomputer, 
and  the  methodology  can  be  extended  to  solve  the 
corresponding  network  design  problem.  (Author's 
abstract) 
W87-00635 


PERTURBATION  ANALYSIS  OF  FLOWS  IN  A 
THREE-LAYER  CONFTNED-UNCONFINED 
AQUIFER  SYSTEM, 


Lagos  Univ.  (Nigeria).  Faculty  of  Engineering. 
O.  Lafe. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  97-105,  April  15,  1986.  4  fig,  9  ref. 

Descriptors:  'Groundwater  movement,  'Perturba- 
tion analysis,  'Non-linear  equations,  'Confined 
aquifers,  'Unconfined  aquifers,  Leakage. 

Perturbed  solutions  of  the  coupled  non-linear  equa- 
tions governing  essentially  horizontal  flows  in  a 
rigid,  three-layer,  confined-unconfined  aquifer 
system  were  obtained  in  the  form  of  asymptotic 
series  in  the  dimensionless  leakage  parameters  of 
the  intervening  semi-pervious  strata.  The  upper- 
most layer  is  phreatic,  whereas  the  remaining  two 
are  semi-confined.  The  solutions  are  particularized 
for  the  flow  towards  a  fully-penetrating  well  that  is 
screened  from  the  bottommost  confined  aquifer.  A 
numerical  example  of  this  case  is  included.  (Au- 
thor's abstract) 
W87-00636 


INFLUENCE  OF  THE  KARST  SPRING  SUB- 
MERGENCE ON  THE  KARST  AQUIFER 
REGIME, 

Karst  Water  Research  Inst.,  Trebinje  (Yugoslavia). 
P.  Milanovic. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  141-156,  April  15,  1986.  8  fig,  3  ref. 

Descriptors:  'Karst  hydrology,  'Floods,  'Reser- 
voirs, 'Perennial  springs,  'Trebisnjica  River, 
•Dinari  karst,  Watersheds,  Yugoslavia,  Tectonics, 
Hydrogeology,  Seismicity. 

Consequences  of  the  submergence  of  the  flooding 
of  a  large  and  permanent  karst  spring  zone  by 
construction  of  Grancarevo  Dam  on  the  Trebisn- 
jica River,  Yugoslavia,  are  discussed.  The  con- 
struction of  the  123-m  high  dam  flooded  the  spring 
zone  to  about  75  m  deep.  The  aquifer  zone  that 
discharges  through  this  spring  zone  formed  under 
complex  tectogenetic  conditions  of  the  Dinari 
karst,  of  which  the  most  prominent  structures  are 
overthrusts  and  reverse  faults.  The  annual  average 
discharge  from  the  spring  zone  is  80  cu  m/sec.  To 
define  the  influence  on  the  karst  aquifer  regime  of 
flooding  of  springs  correlative  analysis  was  con- 
ducted between  the  index  of  previous  precipita- 
tion, the  water  level  in  the  reservoir,  the  under- 
ground water  level  in  the  immediate  vicinity  of  the 
spring  and  in  the  distant  parts  of  the  aquifer,  and 
the  inflow  to  the  reservoir.  The  multiple  correla- 
tion coefficients  obtained  show  mutual  dependence 
of  most  of  the  parameters  analyzed.  Flooding  of 
springs  has  had  some  influence  on  the  hydrologic 
conditions  of  the  upstream  polje  and  the  surface  in 
the  immediate  tributary  area.  Also,  there  is  evi- 
dence of  formation  of  an  underground  reservoir  in 
the  karst  aquifer;  it  is  connected  with  the  down- 
stream aquifers  and  has  some  influence  on  the 
layout  of  natural  watersheds.  Seismicity  in  the 
catchment  of  the  spring  was  induced  by  flooding 
the  springs  and  formation  of  the  reservoir.  (Roch- 
ester-PTT) 
W87-00638 


APPROXIMATION  OF  SALT-WATER  INTER- 
FACE FLUCTUATION  IN  AN  UNCONFINED 
COASTAL  AQUIFER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

A.  Das  Gupta. 

Ground  Water  GRWAAP,  Vol.  23,  No.  6,  p  783- 

794,   November-December    1985.    12   fig,   9   ref, 

append. 

Descriptors:  'Aquifers,  'Groundwater,  'Saline 
water  intrusion,  Saline  water,  Unconfined  aquifers, 
Saline  aquifers,  Coastal  aquifers,  Model  studies, 
Laplace  transforms. 

A  combination  of  an  analytical  model  for  the  free- 
surface  fluctuation  and  a  numerical  model  for  the 
interface  fluctuation  has  been  formulated  for  tran- 
sient characteristics  of  salt-water  interface  consid- 
ering four  different  boundary  conditions  in  the 
form  of  exciting  functions  imposed  on  the  up- 
stream source  of  fresh-water  supply.  The  one-di- 
mensional analytical  model  has  been  solved  using 


Laplace  transform,  and  the  theory  of  residues  and 
the  results  are  expressed  in  terms  of  an  infinite 
series  and  an  error  function.  The  numerical  model 
gives  the  fluctuation  of  the  interface  for  the  known 
free-surface  profile;  the  interface  location  at  the 
upstream  boundary  is  specified  on  the  condition 
that  any  fluctuation  on  the  water  table  causes  a  net 
flow  component  in  the  vertical  direction  at  that 
section.  In  comparison  with  laboratory  tests,  the 
method  appears  to  be  a  reasonable  approximation 
of  the  fluctuating  phenomena  for  practical  applica- 
tions, except  for  consideration  of  time  lag  for  inter- 
face response  which  needs  further  investigation. 
(Author's  abstract) 
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REPRESENTATION  OF  FLOWS  TO  PARTIAL- 
LY PENETRATING  RTVERS  USING  GROUND- 
WATER FLOW  MODELS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

J.  C.  Miles. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p  341-355,  December  30,  1985.  9  fig,  20  ref. 

Descriptors:  'Groundwater  flow,  'Surface- 
groundwater  relations,  'Groundwater  flow 
models,  'Aquifers,  'Penetrating  rivers,  Ground- 
water movement,  Groundwater  runoff,  Simulation 
analysis,  Wales,  River  Worfe,  Regional  analysis, 
Mathematical  analysis. 

The  numerical  simulation  of  regional  groundwater 
flow  using  equations  which  incorporate  the 
Dupuit-Forcheimer  assumptions,  has  been  a  well 
established  technique.  In  many  aquifer  models  it 
was  necessary  to  represent  the  interaction  between 
the  aquifer  and  one  or  more  rivers  where  the  latter 
did  not  fully  penetrate  the  aquifer.  Several  tech- 
niques however  are  available  for  representing  such 
situations.  A  numerical  model  which  represented 
flows  in  the  vertical  and  one  horizontal  dimension 
was  used  to  obtain  accurate  estimates  of  flows  to 
partially  penetrating  rivers  of  various  dimensions. 
These  results  were  then  compared  with  results 
which  utilized  the  Dupuit-Forcheimer  assump- 
tions. Different  methods  of  calculating  C  were 
used.  Three  methods  of  representing  the  flows  to 
partially  penetrating  rivers  in  regional  groundwat- 
er flow  models  have  been  tested.  Two  of  them 
gave  accurate  results  for  a  wide  variety  of  river 
shapes.  The  two  successful  methods  have  been 
tested  on  a  practical  problem  involving  the  river 
Worfe  (Wales)  and  gave  good  results.  (Khumbatta- 
PTT) 
W87-00673 


APPROXIMATE  METHOD  FOR  PUMPING 
TEST  ANALYSIS  IN  NON-PENETRATING 
WELLS, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Hydraulics  and  Water  Power. 

Z.  Sen. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

p  109-118,  January  15,  1986.  4  fig,  1  tab,  13  ref. 

Descriptors:  'Non-penetrating  wells,  'Pumping 
tests,  'Test  wells,  'Aquifer  characteristics,  'Arte- 
sian aquifers,  'Groundwater  studies,  Groundwater 
flow,  Aquifers,  Groundwater  development. 

The  groundwater  potential  of  a  region  can  be 
assessed  only  after  the  determination  of  the  two 
important  aquifer  parameters  known  as  the  storage 
coefficient  and  transmissivity.  The  majority  of  the 
currently  used  analytical  solutions  of  the  ground- 
water movement  are  based  on  fully  or  partially 
penetrating  abstraction  wells  with  at  least  one  ob- 
servation well.  At  the  preliminary  stages,  it  is 
economically  suitable  to  have  nonpenetrating  wells 
in  confined  aquifers  instead  of  fully  or  partially 
penetrating  wells  to  obtain  pumping  test  data  for 
determining  the  aquifer  parameters.  The  unsteady 
flow  to  a  non-penetrating  well  in  a  confined  aqui- 
fer with  active  well  storage  has  been  presented. 
This  requires  pumping  test  data  for  the  non-pene- 
trating well  itself.  An  approximate  solution  has 
been  obtained  for  the  pumping  test  analysis  in  a 
finite  diameter  nonpenetrating  well  discharging  at 
a  constant  rate  from  a  homogeneous,  isotropic  and 
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extensively  thick  artesian  aquifer.  The  well  storage 
has  been  taken  into  account.  A  set  of  type  curves 
has  been  developed  for  determining  the  specific 
storage  and  the  hydraulic  conductivity  of  the  aqui- 
fer. The  type-curve  equation  has  been  obtained  on 
the  basis  of  the  water  balance  and  Darcy's  equa- 
tions. The  well  storage  has  been  taken  into  account 
in  derivations  of  the  type-curve  expressions.  The 
aquifer  parameters  could  be  obtained  after  a 
matching  procedure  of  the  field  data  with  those  of 
the  curves.  (Khumbatta-PTT) 
W87-00674 


QUANTITATIVE  ANALYSIS  OF  SALTWATER- 
FRESHWATER  RELATIONSHIPS  IN 
GROUNDWATER  SYSTEMS-A  HISTORICAL 
PERSPECTIVE, 

Geological  Survey,  Reston,  VA. 

T.  E.  Reilly,  and  A.  S.  Goodman. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  1/2, 

p  125-160,  September  15,  1985.  9  fig,  5  tab,  287  ref. 

Descriptors:  *Saline  water  intrusion,  ♦Groundwat- 
er, 'Saltwater,  'Freshwater,  'Subsurface  water, 
Density,  Advection,  Dispersion,  Saline  water, 
Mathematical  models,  Saltwater-freshwater  inter- 
action. 

Although  much  progress  has  been  made  towards 
the  mathematical  description  of  saltwater-freshwa- 
ter relationships  in  groundwater  systems,  the  ad- 
vective  and  dispersive  mechanisms  involved  are 
still  incompletely  understood.  Major  historical  ad- 
vances are  documented  and  the  major  directions  of 
current  studies  are  summarized.  Density  is  impor- 
tant in  mathematically  describing  saltwater-fresh- 
water systems.  Other  mechanisms,  such  as  hydro- 
dynamic  dispersion,  have  not  yet  been  fully  under- 
stood. Quantitative  analysis  of  a  saltwater-freshwa- 
ter system  attempts  to  describe  mathematically  the 
physical  system  and  the  important  mechanisms 
using  reasonable  simplifications  and  assumptions. 
Simulation  methods  have  allowed  theories  to  be 
tested  and  revised,  thereby  improving  our  under- 
standing of  the  physical  processes.  Work  on  the 
dispersion  phenomenon  continues  and  may  soon 
clarify  the  differences  between  the  advection-dom- 
inant  systems  (where  the  immiscible  approach  is 
appropriate)  and  dispersive-dominant  systems 
(where  the  miscible  approach  is  required).  The 
ability  to  understand  quantitatively  and  describe 
the  relationship  between  saltwater  and  freshwater 
in  groundwater  systems  is  necessary  to  efficiently 
use  the  available  groundwater  resources.  (Khum- 
batta-PTT) 
W87-00675 


COMPLETING  MISSING  GROUNDWATER 
OBSERVATIONS  BY  INTERPOLATION, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
A.  Dax. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  3/4, 
p  375-399,  November  15,  1985.  8  tab,  13  ref. 

Descriptors:  'Groundwater  levels,  'Mathematical 
studies,  Model  studies,  Water  level,  Water  level 
fluctuations,  Interpolation,  Observation  wells,  Sea- 
sonal variations,  Monitoring. 

The  problem  of  completing  the  missing  records  of 
an  observation  well  is  considered.  It  is  assumed 
that  the  water  level  records  were  taken  once  a 
month  during  a  sufficiently  long  period  in  the  past 
such  that  existing  records  enable  us  to  constitute  an 
adequate  model.  It  is  also  assumed  that  each  year  is 
composed  of  two  seasons,  a  rainy  one  and  a  dry 
one,  the  water  levels  are  monotonically  increasing 
during  the  rainy  season  and  decreasing  during  the 
dry  season.  Hence  it  is  desired  that  the  computed 
water  levels  will  follow  this  seasonal  pattern.  A 
simple  interpolation  method  for  automatic  recon- 
struction of  the  missing  observations  is  presented. 
The  only  information  which  is  needed  by  the  pro- 
posed algorithm  is  the  series  of  the  recorded  water 
levels  and  a  suitable  model  for  this  series.  The 
model  can  be  viewed  as  a  modified  version  of  the 
classical  interpolation  method  described  earlier  by 
Friedman.  The  main  difference  is  that  here  the 
related  series  is  generated  by  the  enclosed  model. 
A  further  difference  is  ttu£  the  interpolation  rule  is 


modified  to  make  sure  the  seasonal  monotony  of 
the  water  levels  is  not  violated.  (Author's  abstract) 
W87-00735 


GROUNDWATER  MANAGEMENT  BY 

CHANCE-CONSTRAINED  MODEL, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  4B. 
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MODELING  TWO-WELL  SYSTEM  IN  A 
STRATD7EED  AQUIFER, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

E.  Fukumori,  A.  Wake,  and  E.  M.  Laursen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  129- 
141,  January  1986.  10  fig,  1  tab,  13  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Model  studies,  'Stratified  aquifers,  Mathematical 
studies,  Mathematical  models,  Flow  characteris- 
tics, Wells,  Pump  wells,  Finite  element  methods, 
Boundary  element  methods. 

The  Dupuit  theory,  an  often-used  simplification  for 
aquifer  analyses,  has  been  found  to  be  a  good 
approximation  for  the  two-well  system  symmetri- 
cally imaged  about  the  hydrostatic  interface  for  the 
region  far  from  the  well.  For  nonsymmetrically 
imaged  well  systems,  the  Dupuit  approximation  is 
no  longer  applicable.  A  mathematical  method  and 
computational  methods  were  developed  for  the 
flow  behavior  analysis  of  a  stratified  aquifer  in 
response  to  simultaneous  pumping  of  two  fluids 
from  both  sides  of  the  interface.  A  typical  applica- 
tion may  be  found  in  coastal  aquifers  for  suppress- 
ing the  salinity  upconing  often  encountered  by 
single  well  pumping.  Using  two  numerical  meth- 
ods, the  boundary  element  method  and  the  finite 
element  method,  two-dimensional  steady  state  con- 
ditions were  simulated  for  the  two-well  system.  As 
evidenced  by  the  physical  model  studies,  the  re- 
sults of  the  computational  experiments  suggest  that 
the  two-well  system  could  increase  the  fresh  water 
yield  up  to  ten  times  the  maximum  yield  for  the 
single- well  system.  The  feasibility  of  practical  field 
applications  seems  quite  promising.  (Author's  ab- 
stract) 
W87-O0744 


OPTIMAL  CONTROL  MODEL  FOR  GROUND- 
WATER MANAGEMENT, 

Sutron  Corp.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  4B. 
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HYDROGEOCHEMISTRY,  CONTAMINANT 
TRANSPORT  AND  TECTONIC  EFFECTS  IN 
THE  OKPOSI-UBURU  SALT  LAKE  AREA  OF 
IMO  STATE,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
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RELATION  BETWEEN  HYDRAULIC  TRANS- 
MISSIVITY  AND  TRANSVERSE  RESISTANCE 
IN  A  COMPLICATED  AQUIFER  OF  GLACIAL 
OUTWASH  DEPOSITS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Geology. 
R.  K.  Frohlich,  and  W.  E.  Kelly. 
Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  215-229,  July  30,  1985.  8  fig,  1  tab,  16  ref.  NSF 
Grant  7819408. 

Descriptors:  'Hydraulic  transmissivity,  'Trans- 
verse resistance,  'Aquifers,  'Glacial  aquifers, 
'Glacial  drift,  'Groundwater  movement,  Water 
depth,  Geoelectrical  depth  soundings,  Hydraulics, 
Particle  size,  Moraines. 

Geological  depth  soundings  were  conducted  over 
aquifers  in  glacial  outwash  deposits  near  a  reces- 
sional moraine  in  southern  New  England.  Lateral 
as  well  as  vertical  changes  in  lithology  present  a 
complicated   system   of  a   multistory  aquifer.    In 


most  cases,  the  aquifer  could  be  identified  with  an 
intermediate  resistivity  between  that  of  the  unsatu- 
rated zone  and  the  fine-grained  aquitard.  Results  of 
the  depth  soundings  were  compared  with  test  wells 
and  pumping  tests.  Comparison  of  the  ranges  of 
hydraulic  transmissivities  with  the  transverse  re- 
sistance shows  a  linear  relationship  between  both 
values.  This  suggests  that  even  in  complicated 
cases,  where  test  wells  are  of  limited  use,  the 
geoelectrical  depth  sounding  method  can  be  used 
to  locate  aquifers  of  high  hydraulic  transmissivity. 
Great  care  is  necessary  to  measure  reliably  the 
water  resistivity  in  the  test  well.  A  further  uncer- 
tainty is  the  depth  of  the  filter  screen  relative  to 
the  bottom  of  the  aquifer.  The  transverse  resistance 
is  a  more  characteristic  integral  electrical  parame- 
ter than  is  the  layer  resistivity.  This  may  explain 
why  it  shows  a  more  reliable  relationship  with  the 
hydraulic  transmissivity  in  a  complicated  case  than 
does  the  relationship  between  formation  factor  and 
hydraulic  conductivity,  which  was  found  in  simple 
cases.  (Doria-PTT) 
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HYDROLOGICAL  AND  HYDROGEOCHEMI- 
CAL  METHODS  FOR  THE  DELINEATION  OF 
COMPLEX  GROUNDWATER  FLOW  SYSTEMS 
AS  EVIDENCED  IN  THE  BET-SHEAN 
VALLEY,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
E.  Rosenthal,  and  S.  Mandel. 
Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  231-260,  July  30,    1985.   6  fig,   8  tab,  20  ref. 

Descriptors:  'Hydrology,  'Geochemistry, 
'Groundwater  movement,  'Israel,  'Groundwater, 
How,  Aquifers,  Drainage,  Subsurface  drainage, 
Water  resources  development,  Wells. 

The  Bet-Shean  Valley  (Northern  Israel)  is  the  base 
level  of  groundwater  draining  from  three  regional 
aquifers.  In  the  natural  undisturbed  state  at  the 
beginning  of  the  sixties,  groundwater  drained 
through  many  springs  with  widely  different  chemi- 
cal composition  and  with  a  total  discharge  of  about 
135  million  cu  m.  For  the  efficient  utilization  of 
water  resources,  it  was  decided  to  recover  ground- 
water from  wells  at  the  cost  of  a  considerable 
reduction  of  spring  discharges.  Since  the  sequence 
and  the  rate  of  spring-decay  diverged  from  the 
pattern  that  had  been  predicted,  it  became  neces- 
sary to  delineate  aquifers  and  their  connections  to 
the  various  springs.  The  springs  of  Bet-Shean  clus- 
ter into  two  distinct  internally  correlated  groups: 
The  Gilboa  and  the  Mid- Valley  Groups.  The  main 
hydrological  event  in  the  area  was  the  initiation  of 
groundwater  exploitation  from  the  Revaya  well 
field  in  1961.  Three  major  groundwater  flow  paths 
extending  between  the  natural  outlets  of  the  re- 
gional aquifers  and  the  springs  were  delineated:  (1) 
the  Gilboa  line  extending  northwards  along  the 
eastern  margin  of  Mt.  Gilboa;  (2)  the  Bezeq-Hisha 
and  Bardala-Zapoah  line  connecting  the  mountain 
with  segments  of  the  Mid- Valley  line;  and  (3)  the 
Bardala-Succoth  path  draining  groundwater  south- 
eastwards.  En  Huga  and  Hassida  play  the  role  of 
terminal  springs  at  the  northern  end  of  the  Mid- 
Valley  >;*»a.  Delay  curve  analysis  is  a  reliable  tool 
for  elucidation  of  relations  between  aquifers  and 
springflow.  Cumulative  flow  curves  are  useful 
during  the  early  exploitation  phase  of  a  regional 
aquifer  system.  Time-lag  regression  is  valuable  for 
clarifying  the  connection  between  aquifers  and 
springs  which  are  frequently  at  variance  with  pre- 
conceived notions.  Under  some  conditions,  spring 
discharge/rainfall  ratios  may  give  widely  scattered 
results  which  should  not  be  disregarded  but  used  as 
a  starting  point  for  more  detailed  investigation. 
(Doria-PTT) 
W87-O0781 


HORIZONTAL  AND  VERTICAL  COMPO- 
NENTS OF  FLOW  DEDUCED  FROM 
GROUNDWATER  HEADS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Rushton,  and  K.  S.  Rathod. 
Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  261-278,  July  30,  1985.  7  fig,  1  tab,  7  ref. 
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Descriptors:  'Flow,  'Groundwater,  •Groundwat- 
er movement,  'Velocity  head,  Aquifers,  Hydrau- 
lics, Permeability  coefficient.  Groundwater  devel- 
opment. Vertical  flow,  Mathematical  studies. 

Even  though  the  groundwater  head  remains  con- 
stant with  depth,  it  is  possible  to  estimate  both  the 
vertical  and  horizontal  flow  components  from  the 
groundwater-head  distribution.  The  accuracy  of 
these  calculated  flow  components  can  be  assessed 
by  comparing  with  results  obtained  from  solutions 
in  terms  of  the  groundwater  potential  which  is  a 
function  of  both  horizontal  and  vertical  coordi- 
nates. Examples  considered  include  confined  and 
unconfined  aquifers,  aquifers  having  a  sloping  base 
and  time-variant  behavior.  A  study  of  an  aquifer 
with  a  horizontal  band  of  lower  hydraulic  conduc- 
tivity shows  that  in  this  situation  the  groundwater- 
head  approximation  may  not  be  acceptable.  (Au- 
thor's abstract) 
W87-O0782 


DOES  THE  REGIONAL  GROUNDWATER- 
FLOW  EQUATION  MODEL  VERTICAL  FLOW, 

Thames  Water  Authority,  Reading  (England).  Di- 
rectorate of  Engineering. 
B.  J.  Connorton. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 
p  279-299,  July  30,  1985.  3  fig,  5  tab,  9  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Vertical  flow,  'Aquifers,  'Regional  flow, 
'Mathematical  studies,  Groundwater  development, 
Flow,  Hydraulics. 

It  is  commonly  assumed  that  the  average-head 
solution  as  obtained  from  the  partial  differential 
equation  describing  regional  groundwater  flow 
('conventional  governing  equation')  ignores  verti- 
cal flow  within  the  main  body  of  the  aquifer.  At 
first  sight,  this  assumption  appears  to  be  well- 
founded,  since  the  derivation  of  the  conventional 
governing  equation  embraces  the  Dupuit  assump- 
tions which  assume  regional  flow  to  be  essentially 
horizontal.  However,  not  only  is  vertical  flow 
inherently  implied  within  the  conventional  govern- 
ing equation,  but  much  useful  information  on  the 
distribution  of  vertical  flow  over  the  saturated 
depth  can  be  obtained  from  the  average  head  solu- 
tion. The  proof  is  provided  by  deriving  the  con- 
ventional governing  equation  from  an  exact  and 
generalized  form  of  the  regional-flow  equation. 
The  mathematical  procedure  for  deriving  these 
equations  is  actually  similar  to  that  given  else- 
where by  Bear  and  others  but  differs  in  its  reten- 
tion of  associated  error  terms  and  its  adherence  to 
using  specific  discharge,  and  not  head,  as  the  de- 
pendent variable.  Expressions  are  presented  for  the 
exact  and  approximate  vertical  flow  components  at 
an  arbitrary  point  over  the  saturated  depth.  A 
simple  regional-flow  problem  is  analyzed  numeri- 
cally to  demonstrate  these  points.  (Author's  ab- 
stract) 
W87-00783 


IN  SEARCH  OF  A  CHARACTERISTIC  SIGNA- 
TURE FOR  GROUNDWATER  AQUIFERS  -  A 
CASE  STUDY  FROM  ISRAEL, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 

School  of  Earth  Sciences. 

L.  M.  Ramamurthy,  and  J.  W.  Holmes. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 

p  389^00,  July  30,   1985.  7  fig,  2  tab,   13  ref. 

Descriptors:  'Israel,  'Groundwater,  'Aquifers, 
•Chemical  properties,  'Radioactive  tracers,  'Ura- 
nium radioisotopes,  Hydrology,  Geochemistry, 
Water  properties. 

The  uranium  isotopic  and  hydrogeochemical  data 
of  groundwaters  in  the  Galilee,  Betshean,  Samaria, 
and  Beersheva  regions  of  Israel,  obtained  from  the 
published  literature,  have  been  re-interpreted  ac- 
cording to  new  ideas  gained  from  a  study  of  urani- 
um concentrations  in  groundwaters  in  Australia.  In 
general,  the  uranium  concentration  of  natural 
waters  seems  to  be  proportional  to  the  HC03(-) 
concentration  in  a  way  that  is  characteristic  of 
individual  aquifers.  In  the  Israeli  context,  the 
major  limestone  and  basaltic  aquifers  can  be  clear- 
ly distinguished,  even  to  the  extent  of  the  mixing  of 


waters  from  these  two  sources.  The  limitations  of 
tracing  groundwater  bodies  by  the  234-U/238-U 
activity  ratios  vs.  U-concentration  plot  are  dis- 
cussed, and  the  need  for  interpreting  uranium  iso- 
topic data  in  conjunction  with  hydrogeochemical 
data  is  demonstrated,  which  suggests  that  some  of 
the  earlier  published  inferences  could  be  reconsid- 
ered. The  HC03  vs.  U  correlation  technique  ap- 
pears to  be  a  good  technique  for  tracing  and  delin- 
eating groundwater  bodies  in  an  oxidizing  environ- 
ment, irrespective  of  their  size,  residence  time,  and 
conditions  at  the  time  of  recharge.  (Author's  ab- 
stract) 
W87-O0788 


THORNTHWATTE-MATHER  PROCEDURE  AS 
A  SIMPLE  ENGINEERING  METHOD  TO  PRE- 
DICT RECHARGE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

T.  S.  Steenhuis,  and  W.  H.  Van  Der  Molen. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  221-229,  May  30,   1986.  2  fig,   1  tab,   11  ref. 

Descriptors:  'Thornthwaite-Mather  procedure, 
•Groundwater  recharge,  'Soil  moisture  balance, 
'Unsaturated  zone,  'Percolation,  Long  Island, 
New  York,  Cost  analysis,  Direct  measurement. 

The  Thornthwaite-Mather  (T-M)  procedure  for 
calculating  recharge  from  the  soil  moisture  balance 
was  extended  to  use  daily  input  values  and  to 
include  the  delay  caused  by  percolation  through 
the  unsaturated  zone.  The  proposed  method  has 
been  checked  against  measurements  obtained  on 
Long  Island,  New  York,  and  proved  to  give  fairly 
good  results.  For  recharge  predictions  where  both 
the  amount  of  recharge  is  bounded  upwards  by  the 
amount  of  precipitation  and  the  experimental  meas- 
urement method  needs  further  refinement,  the  T-M 
procedure  seems  to  be  a  very  attractive  and  eco- 
nomical  alternative  to  direct  measurement.  (Roch- 
ester-PTT) 
W87-00811 


GROUNDWATER  FLOW  INTO  LAKE  MICHI- 
GAN FROM  WISCONSIN, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-00813 


LAYERED  AQUD7ER  MODEL  OF  ATOLL 
ISLAND  HYDROLOGY:  VAIJDATION  OF  A 
COMPUTER  SIMULATION, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 

M.  E.  Herman,  R.  W.  Buddemeier,  and  S.  W. 

Wheatcraft. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  303-322,  May  30,   1986.   8  fig,   1  tab,  30  ref, 

append.  DOE  Contract  W-7405-ENG-48. 

Descriptors:  'Finite  element  models,  'Atolls,  'Is- 
lands, 'Hydrology,  'Groundwater  movement, 
•Aquifers,  FEMWATER,  Holocene,  Dupuit  as- 
sumptions, Pliocene,  Pleistocene,  Enewetak  Atoll, 
Lagoons,  Hydraulic  head,  Enjebi  Island,  Reefs, 
Simulation  analysis,  Permeability  coefficient,  Com- 
puter programs. 

The  finite-element  model  FEMWATER  was  used 
to  simulate  groundwater  movement  in  the  two- 
dimensional  vertical  plane  of  an  atoll  island  sec- 
tion. The  model  island  had  dimensions  consistent 
with  Enjebi  Island  (Enewetak  Atoll),  a  surficial 
(Holocene)  aquifer  to  a  depth  of  15  m  with  hydrau- 
lic conductivity  =  0.00069  m/sec,  overlying  a 
Plio-Pleistocene  aquifer  with  hydraulic  conductivi- 
ty tensor  =  0.0069  m/sec.  A  tidally-varying  water 
level  was  applied  to  the  ocean  and  lagoon  bound- 
aries, and  the  model  was  run  until  pseudo  steady- 
state  conditions  were  achieved  in  the  groundwater 
variations.  Hydraulic  head  contours  in  the  vertical 
section  demonstrate  that  water  motion  under  the 
supratidal  portion  of  the  island  is  almost  exclusive- 
ly vertical.  Calculated  water  table  tidal  lags  and 
efficiencies  are  in  excellent  agreement  with  meas- 
ured values  from  shallow  wells  on  Enjebi  Island, 
confirming   the   validity   of  the   layered   aquifer 
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model  and  the  approximate  magnitudes  of  the  hy- 
draulic conductivities.  The  results  emphasize  the 
potential  importance  of  tidal  effects  and  vertical 
water  flow  on  reef  island  groundwater  systems, 
and  cast  doubt  on  the  utility  of  traditional  models 
using  the  Dupuit  assumptions  of  essentially  hori- 
zontal flow.  (Author's  abstract) 
W87-00816 


STEADY  GROUNDWATER  FLOW  FROM 
CONSTANT  HEAD  RECHARGE  WELLS  IN 
SEMI-CONFINED  AQUD7ERS, 

Punjab    Agricultural    Univ.,    Ludhiana    (India). 

Dept.  of  Soil  and  Water  Engineering. 

S.  K.  Shakya,  and  S.  R.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  323-332,  May  30,   1986.   1   fig,  2  tab,   13  ref. 

Descriptors:  'Groundwater  movement,  'Recharge 
wells,  'Semi-confined  aquifers,  Well  screens, 
Mathematical  equations,  Recharge  rate,  Piezome- 
tric  head  distribution,  Hydraulic  head,  Constant- 
head  wells,  Boundary  conditions. 

Solutions  were  developed  for  the  steady  ground- 
water flow  from  a  well  installed  in  two  leaky 
confined  aquifers.  Three  cases  of  placing  the  well 
screens  in  the  aquifers  were  analyzed  (in  the  upper 
aquifer,  in  the  lower  aquifer,  and  in  both  aquifers). 
The  head  in  the  manhole  was  considered  constant 
and  the  Dirichlet-Neumann  type  of  boundary  con- 
ditions were  specified  at  the  well-aquifer  interface. 
Equations  for  the  recharge  rate  and  piezometric 
head  distribution  were  developed.  A  sample  com- 
putation is  performed.  Although  the  present  solu- 
tions were  developed  for  constant-head  recharge 
wells,  they  could  be  used  for  constant-head  dis- 
charge wells.  (Rochester-PTT) 
W87-00817 


REVTEW  OF  THE  FACTORS  AFFECTING  THE 
DEVELOPMENT  OF  GHYBEN-HERTZBERG 
LENSES  IN  THE  BAHAMAS, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). Family  Island  Div. 
R.  V.  Cant,  and  P.  S.  Weech. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  333-343,  May  30,  1986.  3  fig,  5  tab,  5  ref. 

Descriptors:  'Bahamas,  'Ghyben-Hertzberg 
lenses,  'Freshwater,  Rainfall,  Geology,  Limes- 
tones, Permeability,  Rock  properties,  Islands, 
Sand,  Permeability  coefficient,  Hydraulic  conduc- 
tivity. 

The  occurrence  of  freshwater  in  the  Bahamas  is 
summarized  and  the  way  lens  development  is  con- 
trolled by  the  size  and  shape  of  the  islands  and  by 
rainfall  and  geology  is  described.  Rainfall  is  the 
source  of  all  freshwater  in  the  Ghyben-Hertzberg 
lenses  of  the  Bahamas,  and  the  amount  of  rainfall, 
along  with  geological  constraints,  determines  the 
size  and  extent  of  the  lenses.  Generally,  the  largest 
and  more  extensive  lenses  form  on  the  islands  with 
rainfall  in  excess  of  1,150  mm/yr  and  where  the 
broadest  portion  of  the  island  is  oriented  along  an 
east  to  west  axis.  In  addition  to  these  controls,  the 
major  geological  constraint  on  lens  development  is 
the  age  of  the  limestones  in  which  the  freshwater 
bodies  occur.  Older  limestones  have  more  conduc- 
tive hydraulic  systems,  which  tend  to  reduce  the 
retention  of  freshwater.  Rock  permeabilities  are  so 
critical  to  lens  development  in  the  Bahamas  that 
lens  formation  could  be  said  to  be  more  the  result 
of  rock  and  sand  entrapment  of  water  than  the 
basic  Ghyben-Hertzberg  principle  itself.  (Roches- 
ter-PTT) 
W87-00818 
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TROPICAL  ORGANIC  SOILS  ECOSYSTEMS 
IN  RELATION  TO  REGIONAL  WATER  RE- 
SOURCES IN  SOUTHEAST  ASIA, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

T.  V.  Armentano. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE83-000994, 
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Group  2G— Water  In  Soils 


Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EV/10725-3,  1982.  17  p,  42  ref. 
Contract  No.  DE-AC02-81EV 10725. 

Descriptors:  'Organic  soils,  *Soil  ecosystem, 
•Water  resources,  'Southeast  Asia,  *Tropical  re- 
gions, 'Water  quality,  Sinks,  Carbon,  Nitrogen, 
Sulfur,  Nutrients,  Peat  bogs,  Oligotrophic  forests, 
Organic  compounds,  Cation  exchange,  Vegetation, 
Drainage,  Eutrophication,  Phosphorus. 

Tropical  organic  soils  have  functioned  as  natural 
sinks  for  carbon,  nitrogen,  sulfur  and  other  nutri- 
ents for  the  past  4000  years  or  more.  Topographic 
evolution  in  peat  swamp  forests  towards  greater 
oligotrophy  has  concentrated  storage  of  the  limited 
nutrient  stock  in  surface  soils  and  biota.  Tropical 
peat  systems  thus  share  common  ecosystem  char- 
acteristics with  northern  peat  bogs  and  certain 
tropical  oligotrophic  forests.  Organic  matter  accu- 
mulation and  high  cation-exchange-capacity,  limit 
nutrient  exports  from  undisturbed  organic  soils, 
although  nutrient  retention  declines  with  increas- 
ing eutrophy  and  wetland  productivity.  Peat 
swamps  are  subject  to  irreversible  degradation  if 
severely  altered  because  disturbance  of  vegetation, 
surface  peats  and  detritus  can  disrupt  nutrient 
cycles  and  reduce  forest  recovery  capacity.  Drain- 
age also  greatly  increases  exports  of  nitrogen, 
phosphorus  and  other  nutrients  and  leads  to  down- 
stream eutrophication  and  water  quality  degrada- 
tion. Regional  planning  for  clean  water  supplies 
must  recognize  the  benefits  provided  by  natural 
peatlands  in  balancing  water  supplies  and  regulat- 
ing water  chemistry.  (Author's  abstract) 
W87-OOO02 


SOIL  DYNAMICS  AND  THE  PRODUCTIVITY 
OF  SPAR1TNA  ALTERND7LORA, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

A.  G.  Chalmers. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  231-242,  3  fig,  1  tab,  49  ref.  EPA  Grant 

No.  R806592-01. 

Descriptors:  'Soil  dynamics,  *Spartina  alterniflora, 
•Productivity,  Interstitial  water,  Salinity,  Tidal 
floods,  Nitrogen,  Oxygenation,  Elevation,  Rhizos- 
phere. 

The  striking  heterogeneity  in  standing  stock  and 
productivity  of  Spartina  alterniflora  has  been  ex- 
plained in  a  number  of  ways.  Elevation,  interstitial 
salinity,  tidal  inundation,  nitrogen  availability  and 
oxygenation  of  the  root  zone  have  each  been  sug- 
gested as  the  key  variable.  In  fact,  there  is  a  great 
deal  of  interaction  between  them.  The  relationship 
between  elevation  and  tidal  inundation  is  obvious; 
both  can  influence  soil  salinity.  Both  salinity  and 
rhizosphere  oxygeneration  can  affect  nitrogen 
uptake.  There  can  be  a  positive  feedback  between 
productivity  and  rhizosphere  oxygenation  and, 
conversely,  a  negative  feedback  betweeen  produc- 
tivity and  soil  salinity.  Increasing  subsurface  drain- 
age in  an  intermediate-height  S.  alterniflora  zone 
can  result  in  increased  aboveground  growth  and 
can  also  produce  soil  conditions  similar  to  those 
found  in  the  low  marsh.  No  single  soil  characteris- 
tic appears  to  control  S.  alterniflora  productivity; 
rather,  a  complex  of  factors  of  all  affected  by 
subsurface  drainage.  (See  also  W87-O0OO5)  (Au- 
thor's abstract) 
W87-00017 


SCIENTIFIC  AND  TECHNICAL  ASPECTS  OF 
THE  HYDROLOGY  OF  HUMH)  ZONES  IN 
CENTRAL  AFRICA  (ASPECTS  SCIENTIFI- 
QUES  ET  TECHNIQUES  DE  L'HYDROLOGIE 
DES  ZONES  HUMIDES  DE  L'AFRIQUE  CEN- 
TRALES 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00094 


SOIL  MOISTURE  REGIMES  AS  AFFECTED 
BY  SILVICULTURAL  TREATMENTS  IN 
HUMID  EAST  TEXAS, 

Stephen  F.  Austin  State  Univ.,  Nacogdoches,  TX. 
School  of  Forestry. 


M.  Chang,  J.  C.  Ting,  K.  L.  Wong,  and  E.  V. 
Hunt. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
175-186,  3  fig,  3  tab,  18  ref. 

Descriptors:  *Soil  water,  *  Silviculture,  *Texas, 
•Humid  areas,  Cultivation,  Soil  moisture  deficien- 
cy, Statistical  analysis,  Model  studies,  Surface 
runoff,  Soil  erosion,  Rainfall. 

Based  on  268  observations,  average  soil  moisture 
content  generally  increases  with  depth,  and  with 
treatments  in  this  order:  undisturbed  forest, 
thinned,  clearcutting  without  site  preparation, 
clearcut  and  KG  bladed,  clearcut  and  chopped, 
and  cultivated.  Differences  in  the  mean  soil  mois- 
ture content  between  cultivated  and  undisturbed 
forest  plots  were  as  great  as  0.20  g/cu  cm.  Fluctua- 
tions are  greater  near  the  ground  surface,  in  the 
growing  season,  and  on  plots  with  greater  forest 
cover  and  less  site  disturbance.  Eight  of  ten  deple- 
tion models  gave  estimates  of  soil  moisture  content 
at  30  cm  and  0-120  cm  depths  for  the  six  treatments 
with  fair  accuracy  and  reasonable  results.  The 
most  desirable  model  estimates  moisture  contents 
with  R(2)  greater  than  0.95  and  standard  error  of 
estimates  less  than  5%  of  the  observed  mean 
(where  R(2)  are  the  coefficients  of  multiple  deter- 
mination). The  depletion  rate  is  generally  greater 
when  soil  moisture  content  is  high,  near  the 
ground  surface,  on  forest  plots,  and  during  the 
growing  season.  Surface  runoff  and  soil  losses  of 
the  six  silvicultural  treatments  are  associated  with 
soil  moisture  content.  About  8,  10,  10,  21,  31  and 
40%  of  net  storm  rainfall,  in  the  above  order, 
occurred  as  surface  runoff;  and  storms  with  gross 
rainfall  more  than  16.9,  10.0,  4.6,  3.8,  3.4  and  6.5 
mm  were  required  to  generate  surface  runoff  on 
these  East  Texas  sites  under  the  six  treatments 
listed  above.  (See  also  W87-00086)  (Author's  ab- 
stract) 
W87-00099 


LACK  OF  DEPENDENCE  OF  LOSSES  FROM 
FLOOD  RUNOFF  ON  SOEL  AND  COVER 
CHARACTERISTICS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-O0100 


MOISTURE  ADEQUACY  IN  RELATION  TO 
FORESTRY  AND  AGRICULTURAL  LAND  USE 
IN  THE  MAHANADI  RIVER  BASIN, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
A.  A.  L.  Sarma. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
259-264,  4  fig,  5  ref. 

Descriptors:  *Soil  water,  •Forestry,  *Land  use, 
•Agriculture,  *Mahanadi  River,  India,  Soil  mois- 
ture retention,  Water  requirements,  Hydrologic 
budget,  Available  water. 

The  moisture  that  is  necessary  for  the  sustenance 
of  a  crop  or  a  vegetation  species  can  be  best 
derived  from  a  knowledge  of  the  index  of  moisture 
adequacy.  In  this  paper  the  moisture  adequacy 
concept  is  extended  and  applied  to  the  Mahanadi 
River  basin,  one  of  the  major  rivers  in  India,  by 
trying  to  understand  the  soil  moisture  availability 
and  its  variation  during  the  four  conventional  sea- 
sons of  the  year  on  a  macroclimatic  scale.  Special 
attention  is  also  paid  to  the  distribution  and  spatial 
variation  of  crops  and  forest  types  in  view  of  the 
present  findings.  The  water  balance  concept  is 
employed  for  obtaining  the  basic  parameters  of  the 
present  study.  (See  also  W87-O0086)  (Author's  ab- 
stract) 
W87-00106 


DYNAMIC  MODEL  FOR  DETERMINATION 
OF  SOJX  MOISTURE  BUDGET  AND  ITS  AP- 
PLICATION, 

Hochschule  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R). 

H.  -B.  Kleeberg,  and  G.  Koplitz-Weissgerber. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
387-396,  2  fig,  2  tab,  15  ref. 

Descriptors:  •Dynamic  programming,  *Soil  water, 
•Soil  moisture  meters,  Hydrologic  models,  Water 
use,  Irrigation,  Infiltration,  Groundwater,  Mathe- 
matical models,  Evaporation. 

Prediction  of  soil  moisture  content  is  considered 
important  for  irrigation  timing  purpose  as  well  as 
for  precipitation-runoff  computations.  This  paper 
presents  a  model  for  assessment  of  daily  variations 
of  soil  moisture.  In  terms  of  water  consumption, 
the  model  describes  evaporation  from  bare  and 
from  cropped  soil  for  which  plants  are  stressed 
through  variable  climatic  conditions.  In  terms  of 
water  supply,  the  model  describes  the  infiltrated 
part  of  precipitation,  as  well  as  irrigation  and 
groundwater  contributions.  A  numerical  expres- 
sion for  infiltration  that  considers  ponded  and  dry 
surface  conditions,  respectively,  is  used,  together 
with  well-established  formulae  for  evaporation. 
The  mathematical  model  is  transformed  into  a 
computer  program,  which  enables  fast  and  simple 
data  processing.  Required  input  data  consist  of 
generally  available  climatic  measurements  and  soil 
water  constants.  Compared  over  a  two  year 
period,  the  predicted  soil  moisture  values  corre- 
spond satisfactorily  to  the  measured  values.  (See 
also  W87-O0086)  (Author's  abstract) 
W87-00118 


SOLUTE  MOVEMENT  IN  UNSATURATED 
SOELS  UNDER  INTERMITTENT  CONDI- 
TIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Civil  Engineering. 
K.  K.  Watson,  and  M.  J.  Jones. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  79-88,  3  fig, 
18  ref. 

Descriptors:  *Computer  models,  *Soil  water,  •Un- 
saturated flow,  Groundwater  movement,  Mathe- 
matical studies,  Hysteresis,  Infiltration,  Solute 
transport. 

The  significance  of  computer-based  numerical 
methods  in  describing  solute  movement  through 
the  unsaturated  zone  is  discussed  and  an  implicit 
finite  difference  model  of  water  movement  in  un- 
saturated soils  is  outlined.  The  inclusion  of  soil 
water  hysteresis  effects  when  analyzing  water 
movement  under  a  pattern  of  infiltration-redistribu- 
tion sequences  is  discussed  and  the  characteristics 
of  three  available  hysteresis  models  are  detailed. 
The  development  of  an  explicit  finite  difference 
model  of  solute  movement  is  then  described  and  its 
use  in  conjunction  with  the  soil  water  model  ex- 
plained. The  solute  model  is  verified  by  comparing 
the  numerical  results  with  a  quasi-valued  hydrody- 
namic  dispersion  coefficient.  Further  verification 
of  the  model  is  then  undertaken  using  experimental 
data  for  solute  movement  under  constant  concen- 
tration conditions.  The  use  of  the  solute  model  in 
simulating  solute  movement  during  intermittent 
water  application  to  the  soil  surface  is  described 
using  a  sandy  loam  as  the  porous  material.  (See 
also  W87-00127)  (Author's  abstract) 
W87-00133 


HYDROLOGY  OF  A  SLOPING,  STRUCTURED 
CLAY  SOIL  AT  WYTHAM,  NEAR  OXFORD, 
ENGLAND, 

Helix  Software  Consultants,   London  (England). 

W.  R.  Kneale. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
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p  1-14,  June  15,  1986.  6  fig,  3  tab,  13  ref. 

Descriptors:  'Clays,  'Soil  properties,  'Soil  water 
movement,  'Hydrologic  properties,  •Wytham, 
•England,  Hydraulic  conductivity,  Soil  water  po- 
tential, Irrigation,  Field  tests.  Soil  porosity. 

A  structured  clay  soil  at  a  sloping  site  in  the 
Wytham  catchment  near  Oxford,  England,  was 
examined  with  the  intention  of  establishing  the 
route  followed  by  water  through  the  soil  during 
rainfall.  The  hydraulic  conductivity /matrix  poten- 
tial relationship  for  wet  soil  was  measured  by  the 
instantaneous  profile  method  in  the  field,  and  by 
steady-state  measurements  on  soil  cores.  A  series 
of  experiments  were  performed  in  which  con- 
trolled irrigation  was  applied  to  a  field  plot  and  the 
soil  moisture  content  potential  and  outflow  from  a 
drain  at  the  base  of  the  plot  were  monitored. 
Irrigation  of  the  field  plot  at  intensities  between  3.6 
and  15.6  mm/h  prompted  a  rapid  response  from 
the  drain  at  the  base  of  the  plot.  There  was  no 
surface  runoff.  There  was  no  indication  of  a  rise  of 
the  water  table  into  the  humus  accumulation  hori- 
zon, with  consequent  topsoil  interflow.  The  avail- 
able evidence  indicated  that  rapid  flow  must  have 
taken  place  vertically  and  laterally,  probably 
through  a  network  of  open  cracks.  It  was  reasona- 
ble to  assume  that  flow  took  place  vertically  until 
the  macropore-channel  water  table  was  reached, 
and  then  by  lateral  flow  through  a  saturated  chan- 
nel network  to  the  drain  outlet.  This  model  for 
infiltration  into  and  through  the  soil  profile  is 
supported  by  the  observations  of  the  undrained 
profiles  at  the  sites  close  to  the  field  plot  Once 
again,  the  water  table  fluctuated  between  1.2  and 
0.2  m  during  the  wet  winter  period,  with  no  evi- 
dence of  a  perched  water  table  in  the  plough  layer 
or  humus  accumulation  horizons.  The  slower 
water  table  recession  at  site  5  compared  to  site  6 
could  have  been  a  result  of  differences  in  the 
connectivity  of  the  macropore-channel  network, 
or  of  differences  in  the  balance  between  inputs 
from  upslope  and  outputs  downslope.  (Lantz-PTT) 
W87-O0151 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 


P 


de  Smedt,  F.  Wauters,  and  J.  Sevilla. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  169-181,  June  15,  1986.  11  fig,   1  tab,  28  ref. 

Descriptors:  •Environmental  tracers,  *Sand,  •Un- 
saturated flow,  Dispersivity,  Flow  profile,  Tritium, 
Leaching,  Hydrodynamics. 

A  column  of  100  cm  length  and  15.4  cm  diameter 
was  filled  with  sand.  A  solute  displacement  experi- 
ment, using  tritium  as  a  tracer,  was  conducted 
under  saturated  water  flow  conditions.  Analysis  of 
the  observed  effluent  concentration  resulted  in  an 
estimated  dispersivity  of  0.094  cm.  Solute  displace- 
ment experiments  under  unsaturated  water  flow 
conditions  were  conducted  by  leaching  the  column 
intermittently  on  a  daily  basis  with  constant 
amounts  of  water.  As  soon  as  the  amount  drained 
from  the  column  was  equal  to  the  daily  input, 
tritium  was  added  to  the  infiltrating  water  for  some 
period.  Three  such  experiments  were  conducted 
with  different  amounts  of  water  infiltrated  daily. 
These  amounts  were  small  enough  for  the  water 
flow  to  remain  unsaturated.  Parameters  of  the  hy- 
drodynamic  dispersion  equation  were  fitted  to  the 
observed  effluent  concentrations.  Very  large  dis- 
persion coefficients  were  obtained  with  a  dispersi- 
vity of  about  7.3  cm.  One  possible  explanation  for 
this  phenomenon  was  the  presence  of  immobile 
water  pockets  during  unsaturated  flow.  For  all  the 
experiments,  it  was  found  that  about  36%  of  the 
water  in  the  unsaturated  column  could  be  consid- 
ered immobile.  The  exchange  of  solutes  between 
the  mobile  and  immobile  phases  explains  very  well 
the  large  dispersion  observed  in  the  experiments 
conducted  under  unsaturated  conditions.  (Author's 
abstract) 
W87-00161 


COMPARATIVE  EFFECTS  OF  PRECTPJTA- 
TION  ACIDITY  ON  THREE  FOREST  SOUS: 
CARBON  CYCLING  RESPONSES, 


Maine  Univ.  at  Orono.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00200 


GASOLINE  RESIDUAL  SATURATION  IN  UN- 
SATURATED UNIFORM  AQUD7ER  MATERI- 
ALS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00225 


RAINFALL  AND  DECOMPOSITION  IN  THE 
CHTHUAHUAN  DESERT, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Botany  and  Entomology. 

W.  G.  Whitford,  Y.  Steinberger,  W.  MacKay,  L. 

W.  Parker,  and  D.  Freckman. 

Oecologia  OECOBX,  Vol.  68,  No.  4,  p  512-515, 

March  1986.  4  fig,  1  tab,  19  ref.  NSF  Grant  Nos. 

DEB  8020083  and  BSR  821539. 

Descriptors:  •Rainfall,  *Decomposing  organic 
matter,  •Chihuahuan  Desert,  'Creosotebush, 
•Rainfall  intensity,  Simulated  rainfall,  New 
Mexico. 

The  authors  tested  the  hypotheses  that  rates  of 
decomposition  in  a  desert  (New  Mexico)  should  be 
higher  following  single  large  (25  mm)  rain  events 
than  evenly  spaced  6  mm  events  and  that  supple- 
mental rainfall  should  result  in  higher  populations 
of  soil  biota.  There  were  no  significant  differences 
in  mass  losses  of  creosotebush  (Larrea  tridentata) 
leaf  litter  on  plots  receiving  water  supplementation 
and  no  added  water.  On  some  sampling  dates, 
there  were  higher  mass  losses  in  the  6  mm/wk 
treatment.  Weekly  rainfall  produced  higher  coeffi- 
cients of  variation  in  mass  losses  than  the  other 
rainfall  regimes.  A  single  event  pulse  compared 
with  weekly  pulses  of  rainfall  during  the  normal 
'dry*  period  resulted  in  no  differences  in  mass 
losses.  Microarthropods  and  nematodes  exhibited 
numerical  responses  to  supplemental  rainfall  but 
the  Utter  microflora  did  not  These  studies  provide 
direct  experimental  evidence  that  the  conventional 
wisdom  linking  decomposition  to  rainfall  in  deserts 
is  wrong.  The  studies  also  suggest  that  the  effects 
of  litter  fauna  on  surface  litter  decomposition  are 
minimal;  therefore,  future  studies  should  focus  on 
the  activities  of  the  microflora.  (Author's  abstract) 
W87-00234 


INFLUENCE  OF  SUBTERRANEAN  TERMITES 
ON  THE  HYDROLOGICAL  CHARACTERIS- 
TICS OF  A  CHTHUAHUAN  DESERT  ECOSYS- 
TEM, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

N.  Z.  Elkins,  G.  V.  Sabol,  T.  J.  Ward,  and  W.  G. 

Whitford. 

Oecologia  OECOBX,  Vol.  68,  No.  4,  p  521-528, 

March  1986.  2  fig,  5  tab,  28  ref.  NSF  Grant  Nos. 

DEB  8020083  and  BSR  821539. 

Descriptors:  •Infiltration  rate,  'Runoff  rate:  •Ter- 
mites, 'Chihuahuan  Desert,  *Bed-load  discharge, 
•Soil  erosion,  Soil  density,  New  Mexico,  Shrub 
canopy,  Soil  water,  Simulated  rainfall. 

Rainfall  simulation  at  an  average  intensity  of  124 
mm/hr  was  used  to  compare  infiltration  and  runoff 
on  arid  areas  where  subterranean  termites  had  been 
eliminated  4  yr  before  (termite  free)  with  adjacent 
areas  populated  by  subterranean  termites  (termites 
present).  Infiltration  rates  on  termite-free  plots 
with  less  than  5%  perennial  plant  cover  were 
significantly  lower  than  rates  on  comparable  ter- 
mites-present plots  (51.3  +  or  -  6.8  mm/hr  vs  88.4 
+  or  -  5.6  mm/hr,  respectively).  On  plots  centered 
on  Larrea  tridentata  shrubs,  there  were  no  differ- 
ences in  infiltration  rates  with  or  without  termites. 
Plots  with  shrub  cover  had  the  highest  infiltration 
rates  (101  +  or  -  6  mm/hr).  Highest  runoff  vol- 
umes were  recorded  from  termite-free,  <5%  grass 
cover  plots  and  the  lowest  from  plots  with  shrubs. 
There  were  no  differences  in  suspended  sediment 
concentrations  from  termites-present  and  termite- 
free  plots.  Average  bed  load  concentration  from 
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termite-free,  <5%  cover  plots  was  more  than 
three  times  greater  than  from  termites-present 
<5%  cover  plots.  Subterranean  termites  are  con- 
sidered by  the  authors  to  be  essential  to  maintain- 
ing the  soil  water  characteristics  that  support  the 
present  vegetation  of  the  Chihuahuan  desert. 
(Rochester-PTT) 
W87-00235 


STIMULATION  OF  METHANOGENESIS  BY 
ALDICARB  AND  SEVERAL  OTHER  N- 
METHYL  CARBAMATE  PESTICIDES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0257 


PREDICTING  SAUNIZATION  AND  SODD7I- 
CATION  OF  A  BARE  SANDY  LOAM  SODL 
AFTER  HUUGATION  WITH  POOR-QUALITY 
WATER  INTERSPERSED  WITH  RAIN, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-O0272 


CONCEPTS  OF  SOLUTE  LEACHING  IN 
SOILS:  A  REVIEW  OF  MODELLING  AP- 
PROACHES, 

Rothamsted    Experimental    Station,    Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00423 


TOPOGRAPHIC  CONTROLS  OF  SOIL  MOIS- 
TURE DISTRIBUTIONS, 

Oxford  Univ.  (England).  Geography  School. 
T.  P.  Burt,  and  D.  P.  Butcher. 
Journal  of  Soil  Science,  Vol.  36,  No.  3,  p  469-486, 
September  1985.  10  fig,  1  tab,  27  ref. 

Descriptors:  'Soil  water,  Water,  Hygroscopic 
water,  'Topography,  Surface  runoff,  Topographic 
mapping,  Slope  gages,  Slapton,  South  Devon, 
England. 

Soil  moisture  distributions  on  an  instrumented 
hillslope  at  Slapton,  South  Devon,  were  compared 
to  two  topographic  indices.  The  index  area/'slope 
gradient'  (a/s)  was  used  in  a  computer  runoff 
model  to  predict  the  location  of  zones  of  surface 
saturation  on  a  hillslope  while  the  index  plan  cur- 
vature was  derived  from  techniques  of  terrain  anal- 
ysis using  gridded  altitude  data.  Neither  index  is 
entirely  satisfactory  for  predicting  the  changing 
pattern  of  soil  moisture  on  the  hillslope;  a  com- 
bined index  proved  most  appropriate,  but  only  at 
times  of  high  soil  wetness.  The  results  imply  that 
slope  area  is  a  more  important  control  of  the 
distribution  of  soil  moisture  than  contour  curva- 
ture, at  least  for  the  site  studied.  (Alexander-PTT) 
W87-00424 


REDUCTION  IN  SUMMER  SODL  WETNESS 
INDUCED  BY  AN  INCREASE  IN  ATMOS- 
PHERIC CARBON  DIOXIDE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

S.  Manabe,  and  R.  T.  Wetherald. 
Science  SCIEAS,  Vol.  232,  No.  4750,  p  626-628, 
May  2,  1986.  3  fig,  14  ref. 

Descriptors:  'Soil  water,  Water,  'Atmospheric 
water,  'Carbon  dioxide,  Model  studies,  Mathemat- 
ical models,  Seasonal  variation,  Climates. 

The  geographical  distribution  of  the  change  in  soil 
wetness  in  response  to  an  increase  in  atmospheric 
carbon  dioxide  was  investigated  by  using  a  mathe- 
matical model  of  climate.  Responding  to  the  in- 
crease in  carbon  dioxide,  soil  moisture  in  the  model 
would  be  reduced  in  summer  over  extensive  re- 
gions of  the  middle  and  high  latitiudes,  such  as  the 
North  American  Great  Plains,  western  Europe, 
Canada,  and  Siberia.  These  results  were  obtained 
from  the  model  with  predicted  cloud  cover  and  are 
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qualitatively  similar  to  the  results  from  several 
numerical  experiments  conducted  earlier  with  pre- 
scribed cloud  cover.  (Author's  abstract) 
W87-00497 


CANOPY  DYNAMICS  AND  CARBON  GAIN  IN 
RESPONSE  TO  SOIL  WATER  AVAILABILITY 
IN  ENCELIA  FRUTESCENS  GRAY,  A 
DROUGHT-DECIDUOUS  SHRUB, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 

W87-00577 


LATE  SEASON  HEAT  FLUX  AND  WATER  DIS- 
TRIBUTION IN  SUMMER-FALLOWED  HA- 
PLOXEROLLS, 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  L.  Pikul,  R.  R.  Allmaras,  and  S.  E.  Waldman. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  6,  p  1517-1522,  November-December 
1985.  5  fig,  3  tab,  23  ref. 

Descriptors:  *Water  loss,  'Soil  water,  •Evapora- 
tion, 'Oregon,  Heppner,  Soil  mulch,  Tillage,  Seed- 
zone. 

Late  season  heat  flow  and  water  regimes  in  a  field 
soil  with  a  long  history  of  tillage  without  mold- 
board  plowing  were  described.  Micrometeorologi- 
cal  and  soil  conditions  associated  with  water  loss 
patterns  from  soil  depths  corresponding  to  the 
seedzone  were  investigated.  Field  studies  were 
conducted  from  August  1  to  November  1,  1976 
and  1977  at  a  site  30-km  north  of  Heppner,  OR  on 
the  southern  fringe  of  the  wheat-fallow  area  of  the 
Pacific  Northwest.  Soil  water  evaporation  rates 
did  not  decline  as  potential  evaporation  decreased 
during  August  through  November.  Dry  conditions 
characterized  the  1976  study.  Intermittent  rain 
during  1977  rewet  and  consolidated  the  soil  mulch. 
Soil  water  evaporation  during  the  1977  study  did 
not  change  appreciably  from  early  September  to 
early  October  even  though  potential  evaporation 
declined  40%.  There  were  no  clear  relations  be- 
tween soil  heat  flux  and  water  loss  from  the  pro- 
file. (Peters-PTT) 
W87-00606 


TDLLAGE  EFFECTS  ON  SODL  TEMPERA- 
TURE, SOIL  WATER,  AND  WHEAT  GROWTH 
IN  SOUTH  AUSTRALIA, 

Agricultural  Research  Service,  Kutztown,  PA. 
J.  K.  Radke,  A.  R.  Dexter,  and  O.  J.  Devine. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  6,  p  1542-1547,  November-December 
1985.  4  fig,  3  tab,  22  ref. 

Descriptors:  •Soil  water,  *Soil  structure,  *Wheat, 
•South  Australia,  •  Cultivation,  Tillage,  Soil  tem- 
perature, Crop  yield,  Plant  growth. 

The  effects  of  different  types  of  tillage  on  soil 
structure,  soil  temperature,  and  soil  water  were 
determined  in  South  Australia  under  uncropped 
and  wheat-cropped  conditions.  Plots  of  an  Urrbrae 
fine  sandy  loam  (Rhodoxeralf)  were  tilled  with 
either  a  scarifier  (tine  digger)  or  a  rotary  cultivator 
(rotovator),  or  left  unfilled  as  checks.  Wheat  (Triti- 
cum  aestivum  L  cv.  Gabo)  was  planted  on  June  9, 
1981  on  half  of  the  tilled  plots  resulting  in  5 
treatments  randomized  over  plots  in  each  of  3 
replicates.  Soil  water  content  in  the  surface  10  mm 
was  measured  at  0800  and  1600  hours  on  work 
days  in  two  replicates.  Soil  water  profiles,  plant 
heights,  soil  structure,  and  penetrometer  resist- 
ances were  determined  at  various  times  on  selected 
plots  and  replicates  during  the  growing  season. 
June  and  July  were  unusually  cool  and  wet  and 
wheat  growth  was  slow.  After  August  12,  wheat 
grown  on  rotovated  plots  was  significantly  taller 
and  yielded  more  at  harvest  in  December  than 
wheat  grown  on  scarified  plots.  Soil  water  in  the 
surface  10  mm  tended  to  be  greater  for  scarified 
treatments  until  late  August.  It  was  concluded  that 
differences  in  wheat  plant  height  were  related  to 
soil  structure  and  soil  water  but  not  to  soil  temper- 
ature. (Peters-PTT) 
W87-00610 


RELATIONSHIP  BETWEEN  THE  RUNOFF 
CURVE  NUMBER  AND  HYDROLOGIC  SODL 
PROPERTIES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Plant  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-O0631 


EXPERIMENTAL  AND  NUMERICAL  STUDY 
OF  WATER  AND  SOLUTE  INFDLTRATION  IN 
LAYERED  POROUS  MEDIA, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 

serwirtschaft. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00632 


DETERMINATION  OF  THE  COMPONENTS 
OF  STORMFLOW  USING  WATER  CHEMIS- 
TRY AND  ENVIRONMENTAL  ISOTOPES, 
MATTOLE  RIVER  BASIN,  CALD70RNIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00637 


SATURATED  HYDRAULIC  CONDUCITVTnES 
OF  GRANITIC  MATERIALS  OF  THE  IDAHO 
BATHOLITH, 

Forest  Service,  Ogden,  UT.  Intermountain  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00640 


RELATIONSHIP  OF  MYCORRHIZAL 

GROWTH  ENHANCEMENT  AND  PLANT 
GROWTH  WITH  SODL  WATER  AND  TEX- 
TURE, 

Agricultural  Research  Service,  Albany,  CA. 
For  primary  bibliographic  entry  see  Field  21. 
W87-O0669 


MICROBIAL  RESPONSES  TO  SALT-INDUCED 
OSMOTIC  STRESS:  V.  EFFECTS  OF  SALINITY 
ON  GROWTH  AND  DISPLACEMENT  OF  SODL 
BACTERIA, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00723 


DEVELOPMENT  AND  APPLICATION  OF  A 
COMBINED  SODL  WATER-SLOPE  STABILITY 
MODEL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  S.  Howes. 
Quarterly     Journal     of     Engineering     Geology 
London  CJEGA,  Vol.  18,  No.  3,  p  225-236,  1985.  9 
fig,  2  tab,  31  ref. 

Descriptors:  *Model  studies,  *Slope  stability,  *Soil 
water,  Infiltration,  Hong  Kong,  Residual  soils,  Soil 
strength. 

A  general  one-dimensional  soil-water  infiltration 
scheme  is  coupled  to  an  infinite  slope  stability 
analysis  model  to  illustrate  the  potential  of  explor- 
ing the  impact  of  soil  suction  and  parameter  varia- 
bility in  stability  analysis.  The  model  shows  that 
current  procedures  for  estimating  cohesion  and  the 
angle  of  internal  friction  may  not  accurately  reflect 
the  strength  of  residual  soils  examined.  Four  points 
are  discussed  concerning  the  application  of  the 
enhanced  stability  model  incorporating  pore  water 
pressure  and  the  effects  of  variability  of  soil  prop- 
erties. (1)  The  distribution  of  the  minimum  F 
(factor  of  safety)  converges  to  normal  and  has  a 
range  small  enough  for  the  model  to  be  useful  for 
design  purposes.  (2)  Added  reliability  of  prediction 
of  minimum  F  can  be  achieved  by  reducing  that 
component  of  variability  of  soil  strength  properties 
associated  with  measurement  of  error.  (3)  Variabil- 
ity may  be  most  significant  in  relatively  shallow 
residual  soils,  although  these  may  not  be  critical  in 
terms  of  stability.  (4)  The  enhanced  model  still 
predicts  the  40  degree  slope  to  be  unstable.  There- 
fore, it  is  important  to  establish  that  the  procedures 
to  model  pore  water  pressure  and  variability  are 
well  founded.  (Doria-PTT) 


W87-00759 


SOIL  PROPERTIES  AFFECTING  RUNOFF, 

Western   Australia   Dept.   of  Agriculture,   South 

Perth. 

R.  G.  Pepper,  and  J.  G  Morrissey. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4, 

p  301-310,  July  30,  1985.  5  tab,  17  ref. 

Descriptors:  'Soil  properties,  *Runoff,  'Soil  sur- 
faces, Catchment  areas,  Dams,  Soil  chemistry, 
Clays,  Soil  types,  Rainfall,  Agricultural  runoff, 
Surface  runoff. 

It  is  common  practice  in  the  Western  Australian 
agricultural  areas  to  bare,  smooth,  and  compact 
soil  surfaces  to  increase  rainfall  runoff  into  earth 
dams.  These  water  catchment  and  storage  systems 
are  used  to  supply  water  to  livestock.  Three  land- 
forming  treatments  were  compared  in  the  pastoral 
area  near  Kalgoorlie  over  a  period  of  14  months. 
Treatments  included:  (1)  a  conventional  road 
catchment;  (2)  flat  grading  followed  by  two  passes 
with  a  smooth  vibrating  steel  roller;  and  (3)  flat 
grading  followed  by  two  passes  with  a  multifired 
roller.  Runoff  amounts  from  the  treatments  were 
not  significantly  different,  possibly  because  of  the 
small  plot  size  (10  x  4  m).  Large  variations  be- 
tween replications  enabled  a  detailed  study  of 
those  inherent  soil  properties  that  governed  runoff. 
It  was  found  that  runoff  was  positively  related  to 
the  clay  content  and  exchangeable  sodium  percent- 
age of  the  soil,  and  negatively  related  to  the  ex- 
changeable calcium  percentage.  (Doria-PTT) 
W87-O0784 


EVAPORATION  RATE  FROM  A  SALT  PAN: 
ESTIMATES  FROM  CHEMICAL  PROFILES  EV 
NEAR-SURFACE  GROUNDWATERS, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2D. 

W87-00786 


INFILTRATION  INTO  DECOMPOSED  GRAN- 
ITE SODLS:  NUMERICAL  MODELLING,  AP- 
PLICATION ON  SOME  LABORATORY  OB- 
SERVATIONS, 

Hong  Kong  Univ.   Dept.   of  Civil  Engineering. 
A.  W.  Jayawardena,  and  J.  J.  Kaluarachchi. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No  3/4, 
p  231-260,  May  30,   1986.   17  fig,  4  tab,  23  ref. 

Descriptors:  'Finite  element  method,  •Numerical 
analysis,  'Unsaturated  flow,  'Porous  media,  'Gra- 
nitic soil,  'Infiltration,  'Mathematical  models,  Sim- 
ulated rainfall,  Percolation,  Permeability  coeffi- 
cient, Volumetric  moisture  content,  Soil  water 
pressure,  Field  test,  Rainfall  Intensity,  Wetting 
front. 

A  finite  element  based  numerical  procedure  was 
developed  for  solving  the  equation  that  describes 
unsaturated  flow  through  porous  media  and  the 
model  was  used  to  predict  moisture  movement  in 
an  artificial  slope  of  reconstituted  decomposed 
granite,  which  was  subjected  to  controlled  rainfall 
at  five  different  intensities  ranging  from  12  to  130 
mm/hr.  Formulations  for  both  ponded  infiltration 
and  rain  infiltration  conditions  are  presented.  Solu- 
tions were  verified  by  comparison  with  several 
known  solutions  using  published  soil  hydraulic 
properties.  A  parameter  sensitivity  analysis  indicat- 
ed that  the  solutions  are  more  sensitive  to  kappa  - 
theta  (hydraulic  conductivity  -  volumetric  mois- 
ture content)  than  psi  -  theta  (psi  =  soil  water 
pressure)  variations.  In  the  field  study  with  recon- 
stituted decomposed  granite,  parameters  were  esti- 
mated using  data  collected  during  the  desorption 
cycle.  Satisfactory  predictions  of  moisture  content 
and  soil  suction  were  made  for  low-  and  high- 
intensity  rainfalls,  thereby  illustrating  the  feasibility 
of  using  the  one-dimensional  approach  for  a  seem- 
ingly two-dimensional  problem.  Some  laboratory 
observations  of  the  wetting  front,  the  wetting  front 
advancing  rate,  and  moisture  redistribution  after 
infiltration  also  are  presented.  (Rochester-Fit) 
W87-O0812 
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2H.  Lakes 


REVIEW  OF  PRIMARY  PRODUCTION  AND 
DECOMPOSITION  DYNAMICS  OF  THE  BE- 
LOWGROUND  MARSH  COMPONENT, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

R.  E.  Good,  N.  F.  Good,  and  B.  R.  Frasco. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  139-157,  1  fig,  2  tab,  74  ref. 

Descriptors:  'Marshes,  'Subterranean  aspects, 
•Decomposition,  •Primary  production,  Estuaries, 
Estuarine  environment,  Cycling  nutrients,  Marsh 
substrate,  Water  level  fluctuations,  Hydrological 
aspects,  Creeks. 

Studies  of  belowground  production  and  decompo- 
sition in  marsh  systems  have  lagged  behind  above- 
ground  studies  for  technical  reasons.  Sampling  is 
difficult,  especially  in  species  where  much  of  the 
belowground  material  consists  of  large  irregularly 
spaced  components  such  as  tubers  and  rhizomes. 
Despite  these  and  other  problems  a  growing  body 
of  literature  on  belowground  production  is  emerg- 
ing. Belowground  standing  crop  and  productivity 
are  large,  typically  exceeding  aboveground  meas- 
urements for  the  same  species.  Root/shoot  ratios 
are  variable,  showing  the  influence  of  the  species, 
life  history,  hydrology/habitat,  and  climate.  The 
most  active  portion  of  the  belowground  zone  ap- 
pears to  be  the  upper  10  cm.  The  pathways  and 
contribution  of  belowground  material  to  the  food 
chains  and  nutrient  cycling  are  poorly  known  at 
present.  Opportunities  for  transport  of  materials 
are  variable;  creekside  habitats  may  contribute  rel- 
atively larger  amounts  of  nutrients  to  the  estuarine 
system  than  those  only  occasionally  flooded.  In 
many  marshes  a  considerable  amount  of  below- 
ground material  eventually  becomes  incorporated 
into  the  marsh  substrate,  thereby  maintaining  the 
structure  of  the  marsh  and  even  determining  future 
existence  in  areas  of  rising  water  level  or  land 
subsidence.  (See  also  W87-O0005)  (Author's  ab- 
stract) 
W87-O0014 


ANALYSIS  AND  REVISION  OF  A  RESERVOIR 
WATER  QUALITY  MODEL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-00037 


ZONATION   OF  PLANTS  IN  FRESHWATER 
LAKES, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-O0O4O 


FISH  IN  LAKE  MICHIGAN:  DISTRIBUTION 
OF  SELECTED  SPECTES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Ge- 
ography. 

L.  M.  Sommers,  C.  Thompson,  S.  Tainter,  L.  Lin, 
and  T.  W.  Colucci. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-169896, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  MICHU-S-G-8 1-600,  June  1981.  38  p, 
47  ref.  Michigan  Sea  Grant  Advisory  Program. 

Descriptors:  'Lake  Michigan,  *Fish,  *Population 
density,  •Population  dynamics,  Chinook  salmon, 
Coho  salmon,  Lake  trout,  Lake  whitefish,  Bloater 
chub,  Yellow  perch,  Rainbow  smelt,  Alewife, 
Lakes,  Thermal  effects,  Water  currents. 

Billions  of  fish  inhabit  the  shallows  and  depths  of 
Lake  Michigan,  the  sixth  largest  lake  in  the  world. 
The  movements  of  fish  are  anything  but  reliable, 
yet  their  actions  are  far  from  random.  This  publica- 
tion explains  where  individual  species  of  fish  con- 
centrate in  Lake  Michigan  and  why.  It  analyzes 
eight  (Chinook  salmon,  Coho  salmon,  Lake  trout, 
Lake  whitefish,  Bloater  chub,  Yellow  perch,  Rain- 
bow smelt,  and  Alewife)  species  of  fish  for  various 


seasons  of  the  year  pointing  out  main,  moderate 
and  light  concentrations,  and  it  relates  these  pat- 
terns to  the  natural  factors  which  determine  loca- 
tions and  concentrations  of  the  various  species. 
The  main  factor  is  water  temperature.  Other  physi- 
cal factors  involved  are  surface  currents,  upwell- 
ing,  and  water  depths  especially  as  they  affect 
temperature.  Food  supplies,  competition  from 
other  species,  and  some  other  influences  are  also 
discussed.  Also  described  are  changes  in  the  distri- 
bution patterns  through  recent  history  of  the  Lake. 
Many  changes  in  fish  communities  have  been  di- 
rectly or  indirectly  the  result  of  human  actions  in 
Lake  Michigan  and  the  surrounding  Great  Lakes 
basin.  Most  species  currently  present  in  the  Lake 
are  native  stocks.  In  recent  decades  several  impor- 
tant species  have  been  introduced  to  the  Lake, 
notably  the  salmon.  Several  others,  sea  lamprey 
and  alewives,  were  inadvertently  admitted  to  the 
Lake  through  human  alterations  of  Great  Lakes 
channels  to  the  ocean.  Alterations  in  water  quality 
are  the  major  human  influence  currently  affecting 
Lake  Michigan  fish.  (Lantz-PTT) 
W87-OO078 


NUMERICAL  LUMPED-PARAMETER 

MODEL  FOR  SIMULATING  THE  ISOTOPIC 
EVOLUTION  OF  CLOSED-BASIN  LAKES, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
F.  M.  Phillips,  M.  A.  Person,  and  A.  B.  Muller. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  73-86,  June  15,  1986.  6  fig,  1  tab,  28  ref. 

Descriptors:  *Numerical  analysis,  *Model  studies, 
•Simulation  analysis,  *Isotopic  evolutions,  *Lake 
basins,  Mathematical  analysis,  Temperature,  Hu- 
midity, Salinity,  Owens  Lake,  California. 

A  wide  variety  of  analytical  solutions  to  differen- 
tial equations  have  been  used  successfully  to  model 
the  isotopic  evolution  of  lakes.  However,  applica- 
tion of  this  type  of  model  is  limited  because  many 
lakes  exhibit  varying  fluxes  and  environmental 
conditions  which  are  not  amenable  to  the  use  of 
simple  analytical  solutions.  The  paper  presents  a 
finite-difference  lumped-parameter  model  which  is 
sufficiently  flexible  enough  to  accomodate  fluctu- 
ating water  balances  as  well  as  varying  tempera- 
ture, humidity,  and  salinity  (with  its  effects  on  the 
chemical  activity  of  water  and  the  isotopic  frac- 
tionation factors).  The  model  has  been  applied  to 
the  observed  isotopic  evolution  of  Owens  Lake  in 
California,  during  a  desiccation  episode,  leading  to 
the  conclusion  that  anomalously  light  atmospheric 
vapor  has  strongly  affected  the  course  of  the  lake's 
isotopic  evolution.  (Author's  abstract) 
W87-O0155 


OUTFLOW  SKEWNESS  IN  NON-SEASONAL 
LINEAR  RESERVOIRS  WITH  GAMMA-DIS- 
TRIBUTED MARKOVIAN  INFLOWS, 

Lancaster   Univ.,    Bailrigg   (England).    Dept.    of 

Mathematics. 

D.  Warren. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  127-137,  June  15,   1986.  2  fig,  7  ref,  append. 

Descriptors:  •Reservoirs,  *Statistical  models, 
•Skewness,  'Markov  Process,  Reservoir  inflow, 
Reservoir  outflow,  Mathematical  analysis,  Laplace 
equation,  Reservoir  storage. 

A  simple  discrete-time  model  is  considered  for  an 
unbounded  (topless)  spontaneous  reservoir,  i.e.  a 
reservoir  with  infinite  capacity  (e.g.  an  entire 
catchment)  whose  outflow  depends  on  storage. 
The  author's  have  developed  a  technique  for  find- 
ing the  skewness  of  the  outflows  when  then  in- 
flows are  modelled  by  a  stationary,  gamma-distrib- 
uted Markov  chain.  This  involves  obtaining  the 
lower  moments  of  a  weighted  sum  of  Markovian 
variables,  which  is  achieved  by  exploiting  a  result 
of  the  Laplace  transform  (LT)  of  such  a  sum. 
(Lantz-PTT) 
W87-00158 


DIRECT  MEASUREMENT  OF  ATP  AND  ADE- 
NINE NUCLEOTIDE  POOL  TURNOVER  IN 
MICROORGANISMS:  A  NEW  METHOD  FOR 


Lakes — Group  2H 

ENVIRONMENTAL  ASSESSMENT  OF  ME- 
TABOLISM, ENERGY  FLUX  AND  PHOSPHO- 
RUS DYNAMICS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
P.  Bossard,  and  D.  M.  Karl. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 
No.  1,  p  1-13,  January,  1986.  5  fig,  3  tab,  31  ref. 
OCE82- 16673. 

Descriptors:  *Adenosine  triphosphate,  •Phospho- 
rus, 'Cycling  nutrients,  *Nutrients,  'Microorga- 
nisms, Monitoring,  Adsorption,  Microbiological 
studies,  Radioactive  studies,  Radioactive  tracers, 
Environmental  tracers. 

A  method  has  been  devised  which  enables  the 
direct  measurement  of  ATP  and  adenine  nucleo- 
tide pool  turnover.  The  method  is  based  upon  the 
incorporation  of  PC4(32)  into  the  alpha-,  beta-,  and 
gamma-P  positions  of  ATP.  P04(32)  uptake  time 
course  experiments  were  conducted  in  seawater 
and  freshwater  samples.  Determinations  of  the 
ATP  concentration  and  of  the  specific  activities  of 
the  alpha-,  beta-,  and  gamma-positioned  P32  in 
ATP  at  sequential  time  points  enables  the  calcula- 
tion of:  the  pool  size  of  total  biologically  available 
P  in  water  samples;  the  rate  of  biochemical  energy 
flux;  and  the  mean  microbial  community  specific 
growth  rate.  This  method  is  relatively  simple, 
straightforward  and  extremely  sensitive.  It  has, 
therefore,  the  advantage  that  it  can  be  employed  in 
environments  where  dissolved  P  levels  are  too  low 
to  obtain  reliable  P  flux  estimates  using  existing 
techniques.  (Author's  abstract) 
W87-00163 


UNDERWATER  LIGHT-FIELD  OF  LAKES 
WITH  MARKED  PHYSICOCHEMICAL  AND 
BIOTIC  DIVERSITY  IN  THE  WATER 
COLUMN, 

Tasmania   Univ.,    Hobart   (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  and  P.  A.  Tyler. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 

No.  1,  p  69-77,  January,  1986.  7  fig,  31  ref. 

Descriptors:  'Meromictic  lakes,  'Radiometry, 
•Turbidity,  'Limnology,  Error  analysis,  Chloro- 
phyll, Light  penetration,  Mixolimnion,  Chemo- 
cline,  Thermocline,  Photosynthesis,  Absorption, 
Color. 

Various  influences  effect  the  penetration  of  photo- 
synthetically  available  radiation  (PAR)  through 
the  water  column,  especially  in  sheltered  meromic- 
tic lakes.  Errors  in  calculation  of  radiant  fluxes  of 
downd  welling  underwater  PAR  from  force-fitting 
statistical  values  of  the  apparent  vertical  attenu- 
ation coefficient  to  vertical  broad-band  profiles 
may  occur  from  turbidity,  gilvin  and  chlorophyll. 
These  problems  were  examined  in  two  Tasmanian 
meromictic  lakes,  Lake  Fidler  and  Sulphide  Pool, 
where  vertical  zonation  of  gilvin  and  microorga- 
nisms in  the  mixolimnia  and  across  the  chemoclines 
produces  a  markedly  heterogeneous  water  column. 
Localized  concentrations  of  gilvin  produce  kinked 
profiles  of  downdwelling  PAR  (400-700  nano- 
meters), and  microbial  plates  in  the  vicinity  of  the 
chemoclines  acts  as  false,  reflective  bottoms,  which 
abruptly  extinguish  residual  PAR  by  absorption 
and  scattering.  Careful  underwater  quantaradio- 
metry  can  ameliorate  such  errors  and  help  correct 
calibration  inconsistencies  between  identical  instru- 
ments. (Geiger-PTT) 
W87-O0164 


VARIABLES    AFFECTING    TWO    ELECTRON 
TRANSPORT  SYSTEM  ASSAYS, 
Texas  Univ.  at  Dallas,  Richardson.  Inst,  for  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00169 


GROWTH  OF  METHANOGENIC  BACTERIA 
IN  PURE  CULTURE  WITH  2-PROPANOL  AND 
OTHER  ALCOHOLS  AS  HYDROGEN 
DONORS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Microbiology. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00172 


WETLANDS  OF  THE  NEW  JERSEY  PINE 
BARRENS:  THE  ROLE  OF  SPECIES  COMPO- 
SITION IN  COMMUNITY  FUNCTION, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Center  for  Coastal  and  Environmental  Studies. 

J.  G.  Ehrenfeld. 

American  Midlands  Naturalist  AMNAAP,   Vol. 

113,  No.  2,  p  301-313,  April  1986.  2  fig,  6  tab,  38 

ref. 

Descriptors:  'New  Jersey  Pine  Barrens,  'Wet- 
lands, 'Species  composition,  'Primary  productivi- 
ty, 'Floodwater,  Swamps,  Species  diversity,  Bio- 
mass,  Nitrogen,  Flotsam,  Hydrology,  Cycling  nu- 
trients, Plant  populations,  Pine  trees. 

Of  the  25%  of  the  New  Jersey  Pine  Barrens  that  is 
wetland,  about  60%  consists  of  hardwood-domi- 
nated or  pitch  pine-dominated  communities.  Al- 
though these  swamps  have  different  dominant 
trees,  the  shrub  and  herb  layers  share  many  spe- 
cies, and  the  types  intergrade.  Twelve  stands  rep- 
resenting four  variants  of  these  swamps  were  sam- 
pled for  species  composition,  biomass,  net  primary 
production  (NPP)  and  nitrogen  dynamics.  Pine 
lowlands,  which  have  large  numbers  of  small  trees 
and  a  dense  layer  of  small  shrubs,  have  a  low  total 
stand  biomass  (56  mt/ha),  but  a  high  NPP  (8027 
kg/ha/yr).  Because  of  physical  damage  from 
moving  water  and  flotsam,  hardwood  swamps  af- 
fected by  stream  floodwaters  have  lower  biomass 
(133  mt/ha)  and  NPP  (5434  kg/ha/yr)  than  do 
swamps  with  either  short  hydroperiods  or  long 
hydroperiods  of  stationary  to  slowly  moving 
floodwater  (biomass  146-150  mt/ha,  NPP  5857- 
6643  kg/ha/yr).  The  absolute  and  relative  abun- 
dance of  small-stemmed  shrubs  is  correlated  with 
site  hydrology;  large-stemmed  species  are  found  in 
wet  sites,  whereas  small-stemmed  species  are  found 
in  the  drier  sites.  The  shrub  species  differ  in  the 
relative  amounts  of  perennial  and  leaf  tissue.  These 
differences,  together  with  the  differences  in  occur- 
rence of  large  and  small  species,  account  in  part  for 
the  differences  in  net  production  and  nitrogen  cy- 
cling among  the  wetland  types.  (Author's  abstract) 
W87-00173 


LITTER  DECOMPOSITION  PROCESSES  IN  A 
FLOODPLAIN  FOREST, 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0174 


MICROSITE  ABUNDANCE  AND  DISTRIBU- 
TION OF  WOODY  SEEDLINGS,  IN  A  SOUTH 
CAROLTNA  CYPRESS-TUPELO  SWAMP, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

L.  F.  Huenneke,  and  R.  R.  Sharitz. 

American  Midland  Naturalist,  Vol.  115,  No.  2,  p 

328-335,  April,   1986.   1  fig,  2  tab,  25  ref.  DOE 

Contract  No.  AC09-76SR00819. 

Descriptors:  'Swamps,  'Wetlands,  'Species  com- 
position, 'Species  diversity,  'Germination,  Succes- 
sion, Sediment  erosion,  Seedlings,  Fluvial  sedi- 
ments, Microenvironment,  Distribution  pattern, 
Ecological  distribution,  Trees,  South  Carolina,  Sa- 
vannah River  floodplain. 

At  least  16  types  of  microsites  or  substrates  for 
vascular  plant  seedlings  can  be  identified  in  bald 
cypress-water  tupelo  (Taxodium  distichum-Nyssa 
aquatica)  swamps.  The  relative  abundances  of 
these  microsite  types,  and  the  distribution  of 
woody  seedlings  on  them  were  determined  in  two 
riverine  swamp  forests  on  the  Savannah  River 
flood-plain,  South  Carolina.  Microsite  abundances 
in  a  little  disturbed  forest  differed  significantly 
from  those  in  a  more  open  stand  which  had  experi- 
enced much  sediment  deposition  from  upstream 
erosion,  as  well  as  higher  water  temperatures. 
Woody  seedlings  were  distributed  non-randomly 
among  microsite  types.  Microsite  distribution  pat- 
terns differed  significantly  among  growth  forms 
(tree  species  vs.  shrubs  vs.  vines)  and  among  spe- 
cies within  growth  forms.  Human  activities  may 
alter  substrate  nature  and  abundance  in  a  wetland, 


thus  indirectly  altering  the  abundance  and  species 
composition  of  seedling  recruitment.  (Geiger-Pl  1) 

W87-00175 


MIRES  OF  JAPAN  IN  RELATION  TO  MIRE 
ZONES,  VOLCANIC  ACnVITY  AND  WATER 
CHEMISTRY, 

Hokkaido     Univ.,     Sapporo     (Japan).     Graduate 

School  of  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-00182 


METEOROLOGICAL  FACTORS  AFFECTING 
THE  BLOOM  OF  ANABAENOPSIS  RACI- 
BORSKII  WOLOSZ.  (CYANOPHYTA:  HOR- 
MOGONALES)  IN  THE  SHALLOW  LAKE  BA- 
LATON, HUNGARY, 

Balatoni  Limnologiai  Kutato  Intezete,  Tihany 
(Hungary). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00184 


SLZE  FRACTIONATION  OF  ALGAL  CHLORO- 
PHYLL, CARBON  FLXATION  AND  PHOSPHA- 
TASE ACTIVITY:  RELATIONSHD?S  WITH 
SPECIES-SPECIFIC  SLZE  DISTRIBUTIONS 
AND  ZOOPLANKTON  COMMUNITY  STRUC- 
TURE, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 
J.  J.  Elser,  M.  M.  Elser,  and  S.  R.  Carpenter. 
Journal  of  Phytoplankton  Research  JPLRD9,  Vol. 
8,  No.  2,  p  365-383,  March,  1986.  8  fig,  3  tab,  58 
ref.  NSF  Grant  No.  BSR  83  08918. 

Descriptors:  'Lakes,  'Zooplankton,  'Chlorophyll, 
'Carbon,  'Algae,  'Biomass,  Grazing,  Phytoplank- 
ton, Enzymes,  Photosynthesis,  Food  chains,  Indi- 
ana, Peter  Lake,  Paul  Lake,  Tuesday  Lake. 

Algal  chlorophyll,  carbon  fixation  and  alkaline 
phosphatase  activity  were  net-fractionated  using 
22-micron,  and  75-micron  screens  in  three  lakes 
with  contrasting  zooplankton  communities.  Size 
distributions  of  algal  biovolume  were  also  found 
between  size  distributions  obtained  through  net 
fractionation  and  those  determined  by  microscopic 
examination.  Biovolume-specific  carbon  fixation 
and  chlorophyll  decreased  with  increasing  fraction 
size  but  no  differences  were  observed  among  frac- 
tions for  chlorophyll-specific  carbon  fixation.  High 
algal  standing  stocks  and  low  phosphorous  defi- 
ciency in  Tuesday  Lake  were  attributed  to  low 
grazing  pressure  by  small,  inefficient  zooplankton 
and  possible  limitation  by  nutrients  other  than 
phosphorous.  Algal  standing  stocks  were  low  and 
phosphorous  deficiency  was  high  in  Peter  and  Paul 
Lakes,  in  which  the  zooplankton  was  dominated 
by  larger  grazers.  Different  algal  size  fractions 
experienced  differing  degrees  of  phophorus  defi- 
ciency. These  size  fraction  differences  in  P-defi- 
ciency  in  Peter  and  Paul  Lakes  were  attributed  to 
differences  in  algal  species  composition  and  to 
differing  levels  of  zooplankton  grazing  pressure 
and  nutrient  regeneration.  A  unimodal  relationship 
between  relative  nanoplankton  biovolume  and  zoo- 
plankton biomass  was  found  and  reflects  the  posi- 
tive (nutrient  regeneration)  and  negative  (grazing 
mortality)  effects  of  zooplankton  on  the  algal  com- 
munity. (Author's  abstract) 
W87-00185 


GRAZING  OF  PLANKTONIC  DIATOMS  BY 
MICROFLAGELLATES, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

C.  A.  Suttle,  A.  M.  Chan,  W.  D.  Taylor,  and  P.  J. 

Harrison. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 

No.   2,   p   393-398,   March,    1986.   3   fig,   20  ref. 

Canada  Dept.  of  Fisheries  and  Oceans,  Science 

Subvention  Grant  65-1849. 

Descriptors:  'Plankton,  'Diatoms,  'Grazing, 
•Algae,  'Flagellates,  Food  chains,  Limiting  nutri- 
ents, Nutrients,  Lakes,  Ecosystems,  Aquatic  popu- 
lations. 

Laboratory  experiments  were  conducted  in  May 
1983  to  assess  the  effect  that  different  rates  of 


supply  of  a  limiting  nutrient  have  on  phytoplank- 
ton physiology  and  community  structure.  After 
one  week  of  the  experiment  a  biflagellate,  hetero- 
trophic microflageliate  (HMF)  tentatively  identi- 
fied as  Paraphysomonas  sp.  and  ranging  in  diame- 
ter from  6  to  14  microns  was  present  in  all  cultures. 
The  colorless  HMF  was  shown  to  consume  dia- 
toms up  to  six  times  longer  than  its  diameter. 
Observations  were  also  made  of  morphologically 
similar  flagellates  attached  to  diatoms  from  the 
Great  Lakes,  indicating  that  this  phenomenon  may 
occur  in  natural  waters.  It  is  theorized  that  preda- 
tion  by  microflagellates  on  much  larger  algal  cells 
could  potentially  affect  the  pathway  of  nutrient 
and  energy  transfer  in  aquatic  food  webs.  (Geiger- 
PTT) 
W87-00187 


WITHIN-LAKE  DISPERSAL  OF  THE  PROSO- 
BRANCH  SNAHS,  VTVTPARUS  ATER  AND 
POTAMOPYRGUS  JENKINSI, 

Zurich  Univ.  (Switzerland).  Zoological  Museum. 
G.  Ribi. 

Oecologia  OECOBX,  Vol.  69,  No.  1,  p  60-63, 
April  1986.  4  tab,  19  ref. 

Descriptors:  'Lakes,  'Snails,  'Colonization,  'Lake 
Zurich,  Life  tables,  Dispersal,  Limenology, 
Random  distribution,  Population  growth,  Switzer- 
land. 

The  recent  dispersal  of  Viviparus  Ater  and  Pota- 
mopyrgus  Jenkinsi  in  Lake  Zurich  (Switzerland)  is 
compared  to  a  simple  diffusion  model  to  see  if  such 
a  model  is  sufficient  to  explain  the  observed  disper- 
sal. If  it  is  assumed  that  both  species  dispersed  in 
the  lake  starting  from  one  location,  a  model  of 
random  diffusion  is  insufficient  to  explain  their 
present  distribution.  It  is  suggested  that  both  spe- 
cies were  dispersed  by  humans.  Passive  dispersal 
by  birds,  fish,  or  floating  algae  may  also  have 
occurred  with  P.  jenkinsi.  To  estimate  the  rate  of 
within-lake  dispersal,  life  tables  were  constructed 
and  the  diffusivity  estimated  for  both  species.  Per 
capita  population  growth  rates  were  calculated  to 
be  0.00337/day  for  V  ater  and  0.0159/day  for  P. 
jenkinsi.  Diffusivity  was  close  to  1  sq  m/day  in 
both  species.  (Rochester-PTT) 
W87-00216 


SELECTIVE  FEEDING  OF  FOUR  ZOOPLANK- 
TON SPFX3ES  ON  NATURAL  LAKE  PHYTO- 
PLANKTON, 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

K.  Knisely,  and  W.  Geller. 

Oecologia  OECOBX,  Vol.  69,  No.    1,  p  86-94, 

April  1986.  3  fig,  2  tab,  57  ref. 

Descriptors:  'Zooplankton,  'Phytoplankton, 
•Lakes,  'Grazing,  Limenology,  Filtering  rates, 
•Lake  Constance,  Microscopy,  Feeding. 

Grazing  experiments  evaluated  by  microscopical 
counting  were  conducted  with  different  size  class- 
es of  Daphnia  hyalina,  D  galeata,  Eudiaptomous 
gracilis,  and  Cyclops  sp.,  all  from  Lake  Constance, 
using  natural  lake  phytoplankton  as  food.  Species- 
specific  grazing  selectivity  coefficients  were  calcu- 
lated for  the  dominant  phytoplankton  species  from 
weekly  experiments.  Specific  selectivities  were 
largely  invariant  throughout  the  growing  season. 
All  zooplankters  grazed  more  efficiently  on  phyto- 
flagellates  such  as  Rhodomonas  and  Cryptomonas 
than  on  coccales  such  as  Chlorella  and  Scenedes- 
mus,  regardless  of  their  relative  abundance  in  the 
phytoplankton  assemblage.  Filtering  rates  did  not 
decrease  in  the  presence  of  filamentous  algae.  Cer- 
tain filamentous  species  were  grazed  efficiently, 
but  only  by  D.  hyalina:  Anabaena  planktonica, 
Oscillatoria  amphigranulata,  and  Stephanodiscus 
binderanus.  Large  diatom  colonies  like  Asterion- 
ella  formosa  and  Fragilaria  crotonensis  were 
grazed  well  only  by  Cyclops  sp.  Some  algal  spe- 
cies were  consistently  selected  against:  Mougeotia 
thylespora  and  Dinobryon  sp.  The  species-specific 
selectivity  coefficients  can  be  used  as  weighting 
factors  to  assess  the  'effective  food  concentration' 
relative  to  Rhodomonas  minuta,  a  reference  spe- 
cies for  optimal  food.  (Author's  abstract) 
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W87-00217 


INTERACTIONS  AMONG  FACTORS  AFFECT- 
ING GROWTH,  DEVELOPMENT  AND  SUR- 
VIVAL IN  EXPERIMENTAL  POPULATIONS 
OF  BUFO  TERRESTRIS  (ANURA:  BUFONI- 
DAE), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

J.  Travis,  and  J.C.  Trexler. 

Oecologia  OECOBX,  Vol.  69,  No.  1,  p  110-116, 
April  1986.  5  tab,  53  ref.  NSF  Grant  DEB  81- 
02782. 

Descriptors:  •Bufo  tenrestris  rates,  *Growth, 
•Larval  survival,  Environmental  harshness,  Ponds. 

A  series  of  field  experiments  were  designed  to 
investigate  the  importance  of  interactions  between 
biotic  and  abiotic  factors  on  the  survival  and  devel- 
opment of  larval  cohorts  of  Bufo  terrestris.  Five 
"blocks'  in  a  large  pond  represented  environments 
of  varying  physical  harshness.  In  the  more  severe 
blocks,  increased  density  inhibited  growth  rates, 
yet  in  the  more  benign  blocks,  increased  density 
enhanced  growth  rate.  Although  different  blocks 
produced  very  different  levels  of  survival  to  meta- 
morphosis and  size  at  metamorphosis,  there  were 
no  interactions  with  density.  Increased  density  pro- 
duced lengthened  development  times  in  the  harsh- 
er blocks,  but  had  no  effect  in  the  less  stressful 
blocks.  Hatchlings  that  were  in  the  lowest  of  three 
initial  size  classes  never  caught  up  with  their  larger 
contemporaries  and  survived  poorly.  Hatchlings  in 
the  middle  and  largest  size  classes  performed 
equivalently  in  all  parameters  of  growth  and  devel- 
opment, but  hatchlings  from  the  middle  size  class 
were  less  likely  to  survive  than  their  larger  con- 
temporaries. The  effects  of  initial  size  did  not  inter- 
act with  block.  The  inhibitory  patterns  displayed 
by  density  in  conjunction  with  varying  physical 
environments  are  similar  to  those  found  in  compa- 
rable experiments  with  plants.  (Author's  abstract) 
W87-0O218 


EFFECTS  OF  ALUMINUM  AND  LOW  PH  ON 
GROWTH  AND  DEVELOPMENT  IN  RANA 
TEMPORARIA  TADPOLES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0219 


EFFECT  OF  GROWTH  CONDITIONS  AND 
SURFACE  CHARACTERISTICS  OF  AQUATIC 
BACTERIA  ON  THEIR  ATTACHMENT  TO 
SOLD)  SURFACES, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 
S.  McEldowney,  and  M.  Fletcher. 
Journal  of  General  Microbiology,  Vol.  132,  No.  2, 
p  513-523,  February  1986.   1  fig,  4  tab,  40  ref. 

Descriptors:  'Aquatic  bacteria,  ^Substrates,  •Nu- 
trition, *Bacterial  adhesion,  Hydrophobic  polysty- 
rene substrates,  'Hydrophihc  polystyrene  sub- 
strates, *Cell  surfaces,  'Biofilms,  Electrostatic 
interactions,  Chloramphenicol,  Periodate,  Prote- 
ase, Phenotype. 

The  physico-chemical  basis  for  the  effects  of  nutri- 
ent conditions  on  the  attachment  of  four  freshwa- 
ter isolates,  Pseudomonas  fluorescens,  Entero- 
bacter  cloacae,  Chromobacterium  sp.,  and  Flexi- 
bacter  sp.,  to  hydrophobic  (PD,  polysytrene  Petri 
dish)  and  relatively  hydrophilic  (TCD,  tissue  cul- 
ture treated  polystyrene  Petri  dish)  surfaces  was 
investigated.  The  phenotypic  changes  in  cell  sur- 
faces in  response  to  different  growth  conditions 
differed  for  each  species.  Levels  of  bacterial  adhe- 
sion differed  for  the  two  substrata,  indicating  dif- 
ferent adhesion  interactions  with  PD  and  TCD 
surfaces.  Treatment  of  attached  cells  with  chlor- 
amphenicol did  not  cause  detachment  of  any  of  the 
bacteria  from  either  surface,  whereas  periodate  and 
protease  treatment  removed  some  attached  cells, 
the  degree  of  detachment  depending  on  the  spe- 
cies. The  presence  of  complex  organic  molecules, 
in  the  liquid  phase  and  conditioning  the  solid  sur- 
face, influenced  the  extent  of  bacterial  attachment, 


with  the  effect  depending  on  the  substratum,  or- 
ganic concentration,  and  bacterial  species.  (Roch- 
ester-PTT) 
W87-O0231 


STRUCTURE  AND  FUNCTION  OF  A  BENTHIC 
INVERTEBRATE  STREAM  COMMUNITY  AS 
INFLUENCED  BY  BEAVER  (CASTOR  CANA- 
DENSIS), 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Biology. 

D.  M.  McDowell,  and  R.  J.  Naiman. 

Oecologia  OECOBX,  Vol.  68,  No.  4,  p  481-489, 

March  1986.  7  fig,  4  tab,  37  ref.  NSF  Grant  No. 

DEB  81-05677. 

Descriptors:  *Beaver,  *Benthic  fauna,  *Reservoirs, 
•Small  streams,  •Predators,  Collectors,  Shredders, 
Scrapers,  Chlorophyll  a,  Riffles,  Habitat  modifica- 
tion, Quebec,  Canada,  Diversity,  Statistics. 

On  Beaver  Creek  (north  shore  Gulf  of  St.  Law- 
rence, Quebec,  Canada)  in  the  1983  ice-free  season, 
standing  stocks  of  coarse  particulate  organic 
matter  (>  1  mm)  were  2-5  times  greater  (p<0.05) 
in  beaver-impounded  sites  than  in  riffle  sites  in 
spring  and  summer.  Fine  (212  micrometer- 1  mm) 
and  very  fine  (0.5  micrometer-212  micrometer) 
particulate  organic  matter  were  3-10  times  greater 
(p<0.05)  in  impounded  sites  in  all  seasons.  Chloro- 
phyll a  standing  stocks  did  not  differ  statistically 
among  sites.  Total  density  and  biomass  of  inverte- 
brates in  impoundments  were  2-5  times  greater 
(p<0.05)  than  riffle  sites  in  spring  and  summer,  but 
statistically  similar  in  autumn.  Generic  diversity 
(H')  was  greater  (p<0.05)  in  unaltered  sites  in 
autumn.  Non-impounded  sites  were  dominated  by 
Simuliidae,  Tanytarsini  chironomids,  scraping 
mayflies,  and  net-spinning  caddisflies,  whereas  im- 
pounded sites  were  characterized  by  Tanypodinae 
and  Chironomini  chironomids,  predacious  odon- 
ates,  Tubificidae,  and  filtering  pelycopods.  The 
present  results  suggest  that  paradigms  currently 
applied  to  lotic  ecosystems  need  to  be  reevaluated 
to  incorporate  the  influence  of  beaver  upon  inver- 
tebrate communities.  (Rochester-PTT) 
W87-00232 


PHYTOPLANKTON  COMPETITION  ALONG  A 
GRADIENT  OF  DJXUTION  RATES, 

Konstanz  Univ.  (Germany,  F.R.).   Limnological 

Inst. 

U.  Sommer. 

Oecologia  OECOBX,  Vol.  68,  No.  4,  p  503-506, 

March  1986.  2  fig,  1  tab,  16  ref. 

Descriptors:  *Phytoplankton,  *Competition, 
•Phosphorus  limitation,  *Silica  depletion,  *Monod 
kinetics,  Lake  Constance,  Plant  physiology,  Plant 
growth,  Half-saturation  constant. 

Natural  phytoplankton  on  Lake  Constance  were 
used  for  chemostat  competition  experiments  per- 
formed at  a  variety  of  dilution  rates.  In  the  first 
series  of  high  Si:P  ratios  and  under  uniform  P 
limitation  for  all  species  Synedra  acus  outcompeted 
all  other  species  at  all  dilution  rates  up  to  1.6/d, 
but  at  the  highest  dilution  rate  (2.0/d)  Achnanthes 
minutissima  was  successful.  In  the  second  series,  in 
the  absence  of  any  Si,  a  green  algal  replacement 
series  was  found,  with  Mougeotia  thylespora  domi- 
nant at  the  lowest  dilution  rates,  Scenedesmus 
acutus  at  the  intermediate  ones,  and  Chlorella  min- 
utissima at  the  highest  ones.  The  outcome  of  inter- 
specific competition  was  not  in  contradiction  with 
the  Monod  kinetics  of  P-limited  growth  of  the  five 
species,  but  no  satisfactorily  precise  prediction  of 
competitive  performance  can  be  derived  from  the 
Monod  kinetics  because  of  insufficient  precision  in 
the  estimate  of  K  sub  s  (half-saturation  constant). 
(Author's  abstract) 
W87-O0233 


RECOVERY  OF  ADENINE-NUCLEOTIDE 
POOLS  IN  TERRESTRIAL  BLUE-GREEN 
ALGAE  AFTER  PROLONGED  DROUGHT  PE- 
RIODS, 

Konstanz  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Physiologie  und  Biochimie  der  Pflanzen. 
For  primary  bibliographic  entry  see  Field  21. 


W87-O0236 


CHANGING  ROLE  OF  NATURAL  AND  AN- 
THROPOGENIC PROCESSES  IN  THE  DEVEL- 
OPMENT OF  EUTROPHICATION  OF  CONTI- 
NENTAL WATERS, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0237 


PROGRESS  IN  THE  RADIOBIOLOGICAL 
STUDY  OF  SEVERAL  ECOSYSTEMS  NEAR 
THE  BELOYARSKH  NUCLEAR  POWER 
PLANT, 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Plant 

and  Animal  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00238 


TEMPORAL  VARIATION  OF  DENTnUFICA- 
TION  ACTIVITY  IN  PLANT-COVERED,  LIT- 
TORAL SEDIMENT  FROM  LAKE  HAMPEN, 
DENMARK, 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

P.  B.  Christensen,  and  J.  Sorensen. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  6,  p  1174-1179,  June  1986. 

4  fig,  23  ref. 

Descriptors:  *Denitrification,  'Lake  sediments, 
•Organic  substrates,  *Nitrate,  *Benthic  algae, 
•Plant  growth,  *Daily  variations,  Seasons,  Bacte- 
rial physiology,  Lake  Hampen,  Denmark. 

Diel  and  seasonal  variations  in  denitnfication  were 
determined  in  a  littoral  lake  sediment  colonized  by 
the  perennial  macrophyte  Littorella  uniflora  (L.) 
Aschers.  In  winter,  the  activity  was  low  (5  micro- 
mol  of  N/sq  m  per  hr)  and  was  restricted  to  the 
uppermost  debris  layer  at  a  depth  of  0  to  1  cm.  By 
midsummer,  the  activity  increased  to  50  micromol 
of  N/sq  m  per  hr  and  was  found  throughout  the 
root  zone  to  a  depth  of  10  cm.  The  root  zone 
accounted  for  as  much  as  50-70%  of  the  annual 
denitnfication.  A  significant  release  of  organic  sub- 
strates from  the  roots  seemed  to  determine  the 
high  activities  of  root  zone  denitnfication  in  the 
summer.  The  denitnfication  in  the  surface  layer 
and  in  the  root  zone  formed  two  distinct  activity 
zones  in  the  summer,  when  the  root  zone  also 
contained  nitrification  activity,  as  indicated  from 
the  accumulations  of  N03(-).  Light  conditions  in- 
hibited denitnfication  in  both  the  surface  layer  and 
the  upper  part  of  the  root  zone,  suggesting  that  a 
release  of  02  by  benthic  algae  and  from  the  roots 
of  L.  uniflora  controlled  a  diel  variation  of  denitn- 
fication In  midsummer,  the  rate  of  denitrification 
in  both  surface  layer  and  the  upper  part  of  the  root 
zone  was  limited  by  N03(-).  In  the  growth  season, 
there  was  evidence  for  a  significant  population  of 
denitrifiers  closely  associated  with  the  root  surface. 
(Author's  abstract) 
W87-O0254 


EFFECT  OF  NITRATE  ON  BIOGENIC  SUL- 
FTOE  PRODUCTION, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0255 


IMPACT  OF  STORMS  ON  HETEROTROPHIC 

ACTIVITY  OF  EPILIMNETIC  BACTERIA  IN  A 

SOUTHWESTERN  RESERVOIR, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 

J.  G  Hubbard,  and  T.H.  Chrzanowski. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  6,  p  1259-1263,  June  1986. 

6  fig,  21  ref.  Organized  Research  Fund  of  the 

University  of  Texas  at  Arlington  Grant  15-216. 

Descriptors:  *Reservoirs,  'Bacteria,  *Plankton, 
•Storms,  •Metabolism,  Glutamate,  Acetate,  Bacte- 
rial physiology,  Light,  Runoff,  Epilimnion,  Ero- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

sion,  Sediment  loading,  Pollution  load,  Lake  Ar- 
lington, Texas. 

The  impact  of  storm  conditions  on  the  heterotro- 
phic activity  of  planktonic  bacteria  was  investigat- 
ed in  a  southwestern  reservoir  (Lake  Arlington, 
Arlington,  Texas).  Storm  events  were  considered 
as  rainfall  in  excess  of  2.5  cm  in  a  24-hr  period 
before  sampling.  Storm  conditions  stimulated  he- 
terotrophic activities  and  resulted  in  increased 
uptake  rates  and  decreased  turnover  times  of  gluta- 
mate  and  acetate.  Uptake  rates  were  45-75%  faster 
immediately  after  storm  conditions  than  they  were 
during  calm  conditions.  Activity  levels  appeared  to 
return  to  prestorm  levels  within  48  hr.  Bacterial 
cell  numbers  did  not  change  substantially  during 
storm  events.  Cell-specific  activity  indicated  that 
increases  in  heterotrophic  activity  were  the  result 
of  increased  activity  of  individual  cells.  Light  pen- 
etration, levels  of  particulate  organic  carbon,  K 
sub  t  +  S  sub  n  values,  and  population  levels  of 
attached  bacteria  suggest  that  immediate  sediment 
loading  of  the  reservoir  or  increased  substrate 
levels  could  not  account  for  abrupt  increases  in 
heterotrophic  activities.  (Author's  abstract) 
W87-00258 


ENTRAENMENT-BASED  FLUX  OF  PHOSPHO- 
RUS IN  ONONDAGE  LAKE, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-OO270 


NEW  FORMULATION  OF  EDDY  DIFFUSION 
THERMOCLINE  MODELS, 

Salford  Univ.  (England).  Dept.  of  Mathematics 

and  Computer  Science. 

B.  Henderson-Sellers. 

Applied  Mathematical  Modelling,  Vol.  9,  No.  6,  p 

441-446,  December  1985.  2  fig,  2  tab,  37  ref. 

Descriptors:  *Mathematical  models,  *Thermal 
models,  'Limnology,  'Thermal  stratification, 
•Turbulent  diffusion,  Epilimnion,  Isotherms,  Strat- 
ification, Density  stratification,  Hypolimnion, 
Thermocline,  Windermere. 

One-dimensional  thermal  stratification  models  (for 
lakes,  reservoirs,  oceans,  fjords),  based  on  eddy 
diffusion  concepts  to  represent  vertical  mixing  of 
heat,  have  not  had  extensive  application  due  to  a 
lack  of  adequate  analytical  representation  of  the 
neutral  eddy  diffusion  coefficient,  K  sub  Ho.  An 
analytic  expression,  modifying  the  one-dimensional 
eddy  diffusion  thermocline  models,  was  developed 
thereby  obviating  the  need  to  specify  the  velocity 
profile  in  a  lake  simulation.  The  model  chosen 
should  be  of  a  type  compatible  with  the  data  base 
in  use.  As  an  example  of  the  applicability  of  the 
model,  simulations  of  Windermere  (UK)  were  un- 
dertaken and  these  results,  together  with  compari- 
sons with  previous  empirical  work,  appear  to  sub- 
stantiate this  approach.  (Khumbatta-PTT) 
W87-00293 


INTERFACIAL  MIXING  IN  STRATIFIED 
FLOWS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

G.  C.  Christodoulou. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  2,  p 

77-92,  1986,  5  fig,  1  tab,  31  ref. 

Descriptors:  'Flow,  'Lakes,  'Reservoirs,  'Strati- 
fied flow,  'Mixing,  Destratification,  Interfacial 
mixing,  Turbidity  flow,  Turbidity,  Density  stratifi- 
cation, Density  currents. 

The  phenomenon  of  turbulent  mixing  at  a  density 
interface  was  studied.  Based  on  a  unified  view  of 
the  mixing  processes,  quantitative  laws  were 
sought,  which  would  be  generally  valid  in  flows 
with  mean  motion  in  at  least  one  of  the  layers.  Re- 
examination of  available  experimental  data  from 
four  types  of  stratified  flow,  supplemented  by  theo- 
retical considerations,  led  to  the  identification  of 
four  such  governing  laws,  all  of  a  power  form, 
applicable  in  different  ranges  of  the  overall  Rich- 
ardson number.  Two  of  these  laws  refer  to  super- 
critical conditions  and  are  considered  as  fundamen- 


tal, being  related  to  qualitatively  different  mecha- 
nisms of  interfacial  mixing.  An  intermediate  law 
applies  around  the  critical  value  of  unity,  while  an 
asymptotic  law  corresponds  to  the  limit  of  homo- 
geneous flows  as  Ri  sub  0  tends  to  zero.  All  the 
above  laws  are  given  by  simple  expressions  in 
terms  of  the  mean  flow  characteristics,  allowing 
their  straight-forward  application  for  the  quantifi- 
cations of  interfacial  mixing  in  a  variety  of  flows. 
(Author's  abstract) 
W87-00324 


BENTHIC  FAUNA  OF  41  ACID  SENSITIVE 
HEADWATER  LAKES  IN  NORTH  CENTRAL 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00332 


RECOVERY  OF  BENTHIC  INVERTEBRATE 
COMMUNITIES  IN  SDLVER  BOW  CREEK, 
MONTANA  FOLLOWING  IMPROVED 
METAL  MINE  WASTEWATER  TREATMENT, 

Chadwick  and  Associates,  Littleton,  CO. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-00339 


HYDROGEOLOGIC  COMPARISON  OF  AN 
ACIDIC-LAKE  BASIN  WITH  A  NEUTRAL- 
LAKE  BASES  IN  THE  WEST-CENTRAL  ADI- 
RONDACK MOUNTAINS,  NEW  YORK, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00343 


OXYGEN  RESOURCES  OF  THE  HYPOLIM- 
NION OF  IONICALLY  ENRICHED  ONONDA- 
GA LAKE,  NY,  U.SA., 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00351 


INFLUENCE  OF  MACROPHYTE  DECOMPO- 
SITION ON  GROWTH  RATE  AND  COMMUNI- 
TY STRUCTURE  OF  OKEFENOKEE  SWAMP 
BATERIOPLANKTON, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

R.  E.  Murray,  and  R.  E.  Hodson. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  293-301,  February 

1986.    5   fig,    3    tab,   27   ref.    NSF   Grants   BSR 

8215587,  BSR  8114823,  OCE  8416384. 

Descriptors:  'Biodegradation,  'Vegetation,  *Ma- 
crophytes,  Aquatic  plants,  Swamps,  Plant  growth, 
•Microbial  degradation,  Okefenokee  Swamp, 
Plankton. 

Dissolved  substances  released  during  decomposi- 
tion of  the  white  water  lily  (Nymphaea  odorata) 
can  alter  the  growth  rate  of  Okefenokee  Swamp 
bacterioplankton.  In  microcosm  experiments  dis- 
solved compounds  released  from  senescent  Nym- 
phaea leaves  caused  a  transient  reduction  in  the 
abundance  and  activity  of  water  column  bacterio- 
plankton, follwed  by  a  period  of  intense  bacterial 
growth.  Rates  of  (3H)  thymidine  incorporation  and 
turnover  of  dissolved  D-glucose  were  depressed 
by  over  85%,  3  h  after  the  addition  of  Nymphaea 
leachates  to  microcosms  containing  Okefenokee 
Swamp  water.  Bacterial  activity  subsequently  re- 
covered; after  20  h  (3H)thymidine  incorporation  in 
leachate-treated  microcosms  was  10-fold  greater 
than  that  in  control  microcosms.  The  recovery  of 
activity  was  due  to  a  shift  in  the  composition  of  the 
bacterial  population  toward  resistance  to  the  inhib- 
itory compounds  present  in  Nymphaea  leachates. 
Inhibitory  compounds  released  during  the  decom- 
position of  aquatic  macrophytes  thus  act  as  selec- 
tive agents  which  alter  the  community  structure  of 
the  bacterial  population  with  respect  to  leachate 
resistance.  Soluble  compounds  derived  from  ma- 
crophyte  decomposition  influence  the  rate  of  bac- 
terial secondary  production  and  also  influence  the 
availability  of  microbial  biomass  to  microcon- 
sumers.  (Author's  abstract) 


W87-O0357 


PHOTOTROPHIC  SULFUR  BACTERIA  IN 
TWO  SPANISH  LAKES:  VERTICAL  DISTRIBU- 
TION AND  LEvnTTNG  FACTORS, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
R.  Guerrero,  E.  Montesinos,  C.  Pedros-Alio,  I. 
Esteve,  and  J.  Mas. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  5,  p  919-931,  September  1985.  6  fig,  2  tab,  39 
ref.  Comision  Asesora  de  Investigation  Cientifica 
y  Tecnica,  Spain  Grant  0875/81. 

Descriptors:  'Bacteria,  'Sulfur,  'Limnology, 
•Lakes,  Phototrophic  bacteria.  Vertical  distribu- 
tion, Anaerobic  zones,  Spain,  Lake  Ciso,  Lake 
Vilar,  Stratified  lakes. 

The  physiology  of  purple  sulfur  bacteria  in  relation 
to  their  distribution  in  the  water  column  and  fac- 
tors limiting  their  activity  were  studied  in  anaero- 
bic zones  of  Lakes  Ciso  and  Vilar  (Banyoles  kar- 
stic  area,  NE  Spain)  during  summer  1982.  In  Lake 
Vilar,  Chromatium  spp.  was  dominant  (up  to  92% 
of  the  microbial  biovolume).  In  Lake  Ciso,  the 
predominant  microorganisms  were  Chromatium 
spp.  (up  to  71%)  and  another  purple  sulfur  bacteri- 
um forming  aggregates  (20%).  The  bacterial  layer 
could  be  divided  according  to  the  physiological 
state  of  the  cells  into  a  top  part  of  maximal  specific 
activity,  a  peak  of  maximal  abundance  and  a 
bottom  part  of  inactive  cells.  The  bacteria  in  the 
peak  were  predominantly  limited  by  light;  sulfide, 
phosphate,  and  acetate  were  not  limiting  in  the 
middle  of  the  day.  The  light  limitation  started  at 
the  depth  having  the  maximal  concentration  of 
cells;  the  top  of  the  layer  appeared  to  be  sulfide- 
limited.  Specific  contents  of  photopigments.,  ele- 
mental sulfur,  and  reserve  polymers  decreased 
from  the  top  to  the  bottom  of  the  bacterial  layer. 
These  phenomena  point  to  the  crucial  role  of  light 
in  the  development  of  layers  of  phototrophic  bac- 
teria in  stratified  lakes.  (Author's  abstract) 
W87-O0371 


PARTICULATE  AND  OPTICAL  PROPERTIES 
DURING  CAC03  PRECIPITATION  IN  OTISCO 
LAKE, 

Rochester  Univ.,  NY.  Dept.  of  Biology. 

A.  D.  Weidemann,  T.  T.  Bannister,  S.  W.  Effler, 

and  D.  L.  Johnson. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  5,  p  1078-1083,  September  1985.  4  fig,  2  tab,  22 

ref. 

Descriptors:  'Lakes,  'Limnology,  'Calcium  car- 
bonate, 'Particulate  matter,  Optical  properties, 
Deposition,  Otisco  Lake,  New  York,  Turbidity. 

In  late  June  1983,  Secchi  depth  d  was  3.5  m  and 
the  vertical  attenuation  coefficient  K  was  <or  = 
0.5/m  in  Otisco  Lake,  NY.  By  2  August,  near  the 
peak  of  a  'whiting',  the  values  were  1.4  m  and 
0.64/m,  and  calcium-containing,  acid-labile  parti- 
cles >4  micron  comprised  nearly  65%  of  total 
analyzed  inorganic  particles.  From  measured 
values  of  K  and  of  the  reflectance  ratio  R,  the 
volume-scattering  coefficient  b  was  calculated  to 
be  2.88/m  and  the  volume  absorption  coefficient  a, 
0.3 1/m.  Turbidity  measurement  confirmed  the 
value  of  b  and  indicated  nearly  60%  of  the  value 
was  due  to  CaC03.  Of  the  value  of  a,  water, 
Gelbstoff,  and  chlorophyll-bearing  particles  con- 
tributed 54,  25,  and  21%,  repectively.  The  ob- 
served changes  in  d  and  K,  from  June  to  August, 
are  theoretically  consistent  with  an  approximate 
doubling  of  b  (due  to  CaC03),  with  little  or  no 
change  of  a.  (Author's  abstract) 
W87-00373 


EVALUATION  OF  WET  CHEMICAL  METH- 
ODS FOR  QUANTIFYING  SULFUR  FRAC- 
TIONS IN  FRESHWATER  WETLAND  PEAT, 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00374 


INSTRUMENT     FOR     MEASURING     SMALL 
BOTTOM  CURRENTS  IN  LAKES, 
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For  primary  bibliographic  entry  sec  Field  7B. 

W87-00375 


CONCEPTUAL  FRAMEWORK  FOR  PREDICT- 
ING THE  OCCURRENCE  OF  SEDIMENT  FO- 
CUSING AND  SEDIMENT  REDISTRIBUTION 
IN  SMALL  LAKES, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-00376 


MAGNETIC  STUDD2S  OF  EROSION  IN  A 
SCOTTISH  LAKE  CATCHMENT.  1.  CORE 
CHRONOLOGY  AND  CORRELATION, 

Liverpool    Univ.    (England).    Dept.    of  Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-00377 


210-PB  DATING  AND  THE  RECENT  GEOLOG- 
IC HISTORY  OF  CRYSTAL  BAY,  LAKE  MIN- 
NETONKA, MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 
S.  L.  Murchie. 

Limnology  and  Oceanograph  LIOCAH,  Vol.  30, 
No.  6,  p  1154-1170,  November  1985.  14  fig,  3  tab, 
29  ref. 

Descriptors:  'Lakes,  'Radioactive  dating,  ♦Geolo- 
gy, 'Dating,  'Lead  radioisotopes,  Deposition, 
Sediments,  Sediment  focusing,  Resuspension,  Tur- 
bidity, Crystal  Bay,  Lake  Minnetonka,  Minnesota. 

210-Pb  dating  of  five  cores  from  Crystal  Bay,  Lake 
Minnetonka,  Minnesota,  was  used  to  examine  the 
geologic  history  of  the  basin  during  the  last  centu- 
ry. A  lakewide  210-Pb  budget  and  the  basinwide 
average  cumulative  activities  of  210-Pb  within 
time-stratigraphic  units  were  estimated  from  multi- 
ple cores.  Ages  of  time-stratigraphic  markers  and 
sediment  accumulation  rates  of  time  stratigraphic 
units  were  calculated  from  a  constant-flux  210-Pb- 
dating  model.  The  basinwide  bulk-sediment  accu- 
mulation rate  increased  from  0.003  g/sq  cm/yr 
before  settlement  to  0.07  g/sq  cm/yr  for  the  period 
from  1962  to  1983.  Since  settlement  of  the  sur- 
rounding area,  profundal  sediment  became  highly 
calcareous  and  accumulation  of  littoral  marl  began. 
Intensity  of  focusing  of  sediment  to  the  center  of 
Crystal  Bay  decreased  as  basinwide  sediment  accu- 
mulation rates  increased.  High  organic  sediment 
was  also  found  to  be  more  intensely  focused  than 
heavier  siliceous  or  calcareous  sediment.  Accumu- 
lation of  sediment  spread  to  regions  shallower  than 
5  m  as  the  rate  of  sedimentation  exceeded  the  rate 
of  sediment  resuspension  at  that  depth,  about  4 
mm/yr.  (Author's  abstract) 
W87-00378 


SULFUR  CONSTITUENTS  AND  CYCLING  IN 
WATERS,  SESTON,  AND  SEDIMENTS  OF  AN 
OLIGOTROPHIC  LAKE, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

M.  B.  David,  and  M.  J.  Mitchell. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  6,  p  1 196-1207,  November  1985.  6  fig,  8  tab,  40 

ref. 

Descriptors:  'Lakes,  'Sulfur,  'Seston,  'Sediments, 
Oligotrophic  lakes,  Mineralization,  Adirondacks, 
New  York,  South  Lake. 

Organic  and  inorganic  sulfur  constituents  in 
streams,  the  water  column,  seston,  and  sediments 
of  an  oligotrophic  Adirondack  lake  were  measured 
for  2  years  (1981-1983).  Soluble  organic  S  constitu- 
ents (C-bonded  S  and  ester  sulfate)  were  1-18%  of 
total  S  in  streams,  the  water  column,  and  lake 
outlet  Seston  S  (0.3-1.2%  dry  mass)  in  South  Lake 
consisted  of  ester  sulfate  (44-59%),  C-bonded  S 
(32-43%),  sulfate  (10-16%),  and  nonsulfate  inor- 
ganic S(<2%).  Rates  of  S  deposition  measured  in 
sediment  traps  were  highest  after  spring  turnover. 
The  organic  matter  content  (52-81%  dry  mass)  of 
traps  at  5,  8,  and  15.5  m  snowed  no  significant 
differences.  Net  mineralization  of  seston  inputs  was 


26%  based  on  mass  balance  calculations,  with  43% 
of  the  ester  sulfate  input  mineralized.  Because  most 
of  the  S  input  to  the  sediments  was  not  mineral- 
ized, organic  S  accumulated  and  constituted  the 
major  (74%  of  total  S)  S  component  of  the  sedi- 
ment. (Author's  abstract) 
W87-00379 


CARBOHYDRATE  FLUCTUATIONS,  GAS  VA- 
CUOLATION,  AND  VERTICAL  MIGRATION 
OF  SCUM-FORMING  CYANOBACTERIA  IN 
FISHPONDS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Div.  of  Micro- 
bial and  Molecular  Ecology. 
J.  van  Rijn,  and  M.  Shilo. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  6,  p  1219-1228,  November  1985.  5  fig,  2  tab,  28 
ref. 

Descriptors:  'Fish  ponds,  'Cyanobacteria,  'Carbo- 
hydrates, 'Bacteria,  'Scum,  Slime,  Pollution,  Or- 
ganic compounds,  Ponds,  Gas  variolation,  Light, 
Nitrogen,  Vertical  migration,  Shallow  water. 

Natural  populations  of  the  scum-forming  cyano- 
bacteria Oscillatoria,  Spirulina,  and  Microcystis 
showed  a  diel  vertical  migration  pattern  in  fish- 
ponds. This  migration  was  governed  by  two  fac- 
tors, light  and  nitrogen.  Light  penetrates  only  into 
the  upper  layers  of  these  shallow  waterbodies, 
while  combined  nitrogen  is  detectable  only  in  the 
pond  sediment.  Migration  between  these  two 
layers  was  corrolated  with  cellular  carbohydrate 
accumulation  at  the  top  layer  and  its  degradation 
at  the  bottom.  Gas-vacuole  collapse  was  not  medi- 
ated by  turgor  pressure  and  gas  vesicles  re-formed 
at  an  extermely  slow  rate.  Thus  it  seems  likely  that 
a  change  in  ballast  due  to  carbohydrate  loading  at 
the  lighted  surface  and  unloading  at  the  dark, 
nitrogen-rich  bottom  actively  influences  vertical 
migration.  (Author's  abstract) 
W87-00380 


ASSOCIATIONS  OF  ZOOPLANKTON  IN  SLX 
CRATER  LAKES  IN  ARIZONA  MEXICO  AND 
NEW  MEXICO, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

J.  Green. 

Zoological  Society  of  London  (A),  Vol.  208,  p 

135-139,  1986.  11  fig,  16  tab,  22  ref. 

Descriptors:  'Zooplankton,  'Limnology,  'Arizo- 
na, 'Mexico,  'New  Mexico,  Lakes,  Crater  lakes, 
Salinity,  Plankton,  Chemical  properties,  Vegeta- 
tion, Protozoa,  Aquatic  animals. 

Zooplankton  associations  in  six  crater  lakes  have 
been  compared  by  means  of  indices  of  similarity 
and  diversity,  and  by  k-dominance  curves.  The 
lakes  covered  a  wide  range  of  salinities  and  vegeta- 
tional  characteristics.  The  total  number  of  species 
identified  were:  Protozoa,  34;  Rotifera,  48;  Gastro- 
tricha,  7;  Crustacea,  24;  and  Chaoborus  larvae,  2; 
giving  an  overall  total  of  115.  The  numbers  of 
zooplankton  species  in  each  lake  varied  from  68,  in 
a  richly  vegetated  fresh  crater  lake  in  Arizona,  to 
one  in  a  highly  saline  lake  in  New  Mexico.  Testate 
rhizopods  and  gastrotrichs  were  not  found  in  the 
more  saline  lakes.  A  comparison  of  the  rotifer 
associations  with  those  of  crater  lakes  in  other 
parts  of  the  world  shows  that  there  is  a  general 
tendency  for  a  reduction  in  the  total  number  of 
species  when  the  conductivity  rises  above  400 
microS/cm  20  C,  and  when  the  conductivity 
reaches  10,000  microS/cm  20  C  the  number  of 
rotifer  species  is  usually  reduced  to  two.  The  two 
species  that  were  found  at  high  salinities  show  that 
there  is  some  variation  in  different  parts  of  the 
world,  but  generally  include  species  of  Brachionus 
and  Hexarthra.  There  is  a  general  tendency  for  the 
number  of  rotifer  species  in  a  crater  lake  to  in- 
crease with  increasing  vegetation,  at  least  up  to  the 
stage  where  there  is  a  dense,  zoned  vegetation,  and 
before  a  complete  mosaic  of  vegetation  covers  the 
lake.  (Author's  abstract) 
W87-O0382 


PHENOTYPIC  VARIATION  IN  METAMOR- 
PHOSIS AND  PAEDOMORPHOSIS  IN  THE 
SALAMANDER  AMBYSTOMA  TALPODDEUM, 
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Savannah  River  Ecology  Lab.,  Aiken,  SC. 

R.  D.  Semlitsch,  and  J.  W.  Gibbons. 

Ecology  ECOLAR,  Vol.  66,  No.  4,  p  1123-1130, 

August  1985.  3  fig,  4  tab,  40  ref.  DOE  Contract 

DE-AC09-76SR00819. 

Descriptors:  'Phenology,  'Salamanders,  'Water 
level,  Water  temperature,  Environmental  effects, 
Ponds,  Life  history  studies,  Survival. 

Phenotypic  variation  in  metamorphosis  and  paedo- 
morphosis  in  the  salamander  Ambystoma  talpoi- 
deum  was  studied  to  determine  its  environmental 
or  genetic  basis.  Environmental  treatments  includ- 
ed constant  water  level  and  gradual  drying  out  to 
simulate  permanent  and  temporary  breeding  ponds. 
The  frequency  of  metamorphosis  was  higher  in  the 
drying  treatment  and  differed  between  populations 
while  the  frequency  of  paedomorphosis  was  differ- 
ent between  populations  but  not  between  water 
level  treatments.  Population  differences  in  the  fre- 
quency of  metamorphosis  and  paedomorphosis 
could  represent  genetic  differences  resulting  from 
selective  regimes  that  individuals  encounter  in 
breeding  ponds  varying  in  drying  frequency,  but 
phenotypic  plasticity  and  maternal  effects  cannot 
be  dismissed  without  further  experimentation.  (Mi- 
chael-PTT) 
W87-O0385 


LIMNOLOGICAL  STUDD2S  OF  WATERFOWL 
HABITAT  IN  SOUTH-WESTERN  NEW  SOUTH 
WALES.  H.  AQUATIC  MACROPHYTE  PRO- 
DUCT1VITY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
S.  V.  Briggs,  and  M.  T.  Maher. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  5,  p  707-715,  No- 
vember 1985.  2  fig,  3  tab,  26  ref. 

Descriptors:  'Lakes,  'Waterfowl,  'Macrophytes, 
New  South  Wales,  Aquatic  productivity,  Water 
birds,  Biomass,  Wetlands,  Detritus,  Flooding. 

Aquatic  macrophyte  productivity  and  soil  organic 
matter  were  measured  in  two  impermanent  wet- 
lands in  south-western  New  South  Wales.  Macro- 
phyte biomasses  were  similar  to  or  higher  than 
those  in  submerged  communities  elsewhere.  Ma- 
crophyte productivities  in  both  wetlands  were 
greatest  in  the  year  following  reflooding.  But  even 
in  that  year  macrophyte  productivity  in  Lake  Mer- 
rimajeel  was  considerably  less  than  soil  organic 
reserves  before  reflooding.  It  is  suggested  that 
these  soil  organic  reserves  directly  contribute  to 
the  relationship  between  wetland  flooding  and  wa- 
terfowl breeding,  while  macrophytes  contribute 
indirectly  by  providing  detritus  for  invertebrates. 
It  is  recommended  that  wetlands  managed  for  wa- 
terfowl breeing  should  periodically  dry  out  and 
reflood.  (Author's  abstract) 
W87-00395 


MODIFIED  TECHNIQUE  FOR  RADAR 
TRACKING  OF  FLOAT-DROGUES  IN  LAKE 
WATER  CIRCULATION  INVESTIGATIONS, 

Dundee  Univ.  (Scotland).  Dept.  of  Geology. 
R.  W.  Duck,  J.  McManus,  and  J.  A.  Charlton. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 
No.  4,  p  513-521,  December  1985.  4  fig,  16  ref. 

Descriptors:  'Lakes,  'Water  currents,  'Water  cir- 
culation, 'Floats,  'Radar,  'Tracking  techniques, 
•Wind-driven  currents,  Lake  sediments,  Measuring 
instruments,  Scotland,  Flow  velocity,  Current 
meters. 

A  modified  technique  for  radar  tracking  of  float 
drogues  used  to  measure  slow-moving  water  cur- 
rents in  lakes  is  described.  Capabilities  of  this  tech- 
nique include  tracking  of  up  to  ten  units,  direct 
plotting  of  float  position  on  acetate  overlays  placed 
above  the  radar  display  for  immediate  visual  as- 
sessment of  water  movements  and  correction  for 
wind  drift  to  yield  true  flow  velocities.  The 
method  provides  a  reproducible  and  reliable  La- 
grangian  technique  for  monitoring  surface  and  sub- 
surface current  patterns.  Examples  of  the  applica- 
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tion  of  this  technique  in  Scotland's  Loch  Earn  are 

presented.  (Michael-PTT) 

W87-00405 


CHLOROPHYLL-TOTAL  PHOSPHORUS  RE- 
LATIONSHIPS IN  LAKE  BURRAGORANG, 
NEW  SOUTH  WALES,  AND  SOME  OTHER 
SOUTHERN  HEMISPHERE  LAKES, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of 
Botany. 

J.  M.  Ferris,  and  P.  A.  Tyler. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search  AJMFA4,    Vol.    36,    No.    2,    p    157-168, 
March/ April  1985.  3  fig,  4  tab,  40  ref. 

Descriptors:  *Chlorophyll,  'Phosphorus,  'Lakes, 
Australia,  Lake  Burragorang,  Limnology,  Chemi- 
cal properties,  Statistical  analysis,  Chemical  analy- 
sis, Water  pollution,  Water  quality. 

Linear  regression  of  chlorophyll  concentration  on 
total  phosphorus  concentration,  for  phosphorus- 
limited  Lake  Burragorang,  N.S.W.,  yielded  regres- 
sion coefficients  within  the  range  reported  for  indi- 
vidual lakes  in  the  Northern  Hemisphere.  Some 
variation  in  slope  of  published  regressions  is  attrib- 
utable to  the  choice  of  different  regression  subvar- 
iables  (e.g.  annual  mean  or  annual  maximum).  The 
extent  of  this  variation  is  quantified.  Data  from 
Lake  Burragorang  and  other  sites  indicate  that 
chlorophyll-phosporus  relationships  in  the  South- 
ern Hemisphere  are  concordant  with  those  in  the 
north  if  turbid  waters  are  excluded  from  consider- 
ation. This  is  obviously  significant  in  Australia, 
with  so  many  turbid  waters.  The  notion  of  'grow- 
ing season'  as  applied  to  Northern  sphere  studies,  is 
inappropriate  for  the  warm  temperate  conditions 
of  Lake  Burragorang,  and  it  was  necessary  instead 
to  use  the  annual  maximum  chlorophyll  concentra- 
tion. Prediction  of  annual  maximum  clorophyll 
concentration  is  of  particular  significance  to  water 
quality  management.  Despite  highly  significant  re- 
gressions, 95%  confidence  intervals  and  95%  pre- 
diction limits  are  wide,  so  that  predition  of  chloro- 
phyll concentration  from  single  values  of  total 
phosphorus,  using  double-Ln  regressions,  gives  a 
wide  arithmetic  range,  Use  of  annual  mean  total 
phosphorus  concentration  as  the  predictor  variable 
limits  the  forecasting  ability  of  the  Lake  Burragor- 
ang regressions  but  facilitates  future  coupling  with 
a  phosphorus  loading  model.  This  would  assist  in 
the  assessment  of  projected  management  plans  and 
also  in  the  formulation  of  protective  criteria.  (Au- 
thor's abstract) 
W87-00427 


EFFECTS  OF  CARP,  CYPRINUS  CARPIO  L„ 
ON  COMMUNITIES  OF  AQUATIC  VEGETA- 
TION AND  TURBIDITY  OF  WATERBODD2S 
IN  THE  LOWER  GOULBURN  RIVER  BASIN, 

Arthur  Rylah  Inst,  for  Environmental  Research, 
Heidelberg  (Australia). 

A.  R.  Fletcher,  A.  K.  Morison,  and  D.  J.  Hume. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  3,  p  311-327,  Sep- 
tember 1985.  7  fig,  5  tab,  39  ref. 

Descriptors:  'Aquatic  plants,  *Water  pollution  ef- 
fects, 'Carp,  Fish,  *Turbidity,  Goulburn  River 
Valley,  Broken  River,  Turbulent  flow,  Aquatic 
life,  Australia,  Water  level  fluctuations. 

Densities  of  carp,  ranges  of  turbidity,  and  details  of 
communities  of  aquatic  vegetation  from  1979  to 
1982  are  given  for  several  waterbodies  in  the  Goul- 
burn River  valley  including  the  Broken  River,  near 
Shepparton,  Victoria.  The  turbidity  values  at  all 
sites  were  high,  typical  of  Australian  inland  water- 
bodies.  There  was  no  association  between  high 
carp  densities  and  high  turbidity,  and  populations 
of  carp  did  not  appear  to  increase  turbidity.  Ob- 
served turbidity  increases  at  each  site  appeared  to 
be  related  to  hydrological  changes.  Fluctuation  of 
water  levels  was  also  an  important  factor  determin- 
ing the  extent  of  aquatic  vegetation  communities. 
Circumstantial  evidence  is  presented  that  shallow- 
rooted  and  soft-leaved  aquatic  vegetation  such  as 
Potamogeton  spp.  have  been  reduced  by  carp. 
(Master-PTT) 
W87-00430 


COUPLED  TRANSFORMATION  OF  INOR- 
GANIC STABLE  CARBON-13  AND  NITRO- 
GEN-15  ISOTOPES  INTO  HIGHER  TROPHIC 
LEVELS  ES  A  EUTROPHIC  SHALLOW  LAKE, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

A.  Otsuki,  M.  Aizaki,  T.  Iwakuma,  N.  Takamura, 

and  T.  Hanazato. 

Limnology  and  Oceanogoraphy  LIOCAH,  Vol. 

30,  No.  4,  p  820-825,  July   1985.  8  fig,  23  ref. 

Descriptors:  *Carbon  radioisotopes,  'Nitrogen  ra- 
dioisotopes, 'Trophic  level,  'Eutrophic  lakes, 
Lakes,  Phytoplankton,  Zooplankton,  Plankton, 
Japan,  Lake  Kasumigaura,  Coupled  transforma- 
tion, Bottom  sediments,  Sediments,  Lake  sedi- 
ments, Photosynthesis. 

Enclosure  and  bag  experiments  were  done  in  the 
eutrophic,  shallow  Lake  Kasumigaura,  Japan  with 
the  simultaneous  use  of  inorganic  carbon- 13  and 
nitrogen- 15  isotopes.  Coupled  transformation  of 
inorganic  carbon  and  nitrogen  can  occur  into  her- 
bivorous zooplankton  through  phytoplankton. 
Direct  evidence  was  provided  in  that  there  is  an 
apparent  coupling  between  photosynthesis  and  in- 
organic nitrogen  uptake  by  phytoplankton  during 
natural  daytime  conditions  and  that  the  coupling 
occurs  at  a  constant  ratio.  (Author's  abstract) 
W87-0O477 


EFFECT  OF  REDOX  CHANGES  ON  THE  MAG- 
NETIC SUSCEPnBHJTY  OF  SEDIMENTS 
FROM  A  SEASONALLY  ANOXIC  LAKE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  Hilton,  and  J.  P.  Lishman. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  4,  p  907-909,  July  1985,  2  fig,  14  ref. 

Descriptors:  'Magnetic  studies,  'Oxidation-reduc- 
tion potential,  'Oxidation,  'Lake  sediments, 
Estwaite  water,  English  lake  district,  Hypolim- 
nion,  Iron  compounds,  Magnetic  susceptibility. 

Shallow  freshwater  sediment  cores  from  Estwaite 
Water,  U.K.,  were  allowed  to  oxidize  while  whole- 
core  magnetic  susceptibility  (MS)  was  recorded. 
The  variation  of  MS  with  time  was  plotted.  The 
change  of  MS  with  oxidation  states  explained  the 
lack  of  agreement  between  whole-core  and  specific 
MS  profiles.  The  presence  of  oxic  waters  above 
the  sediments  precluded  the  transport  of  oxidizable 
magnetic  minerals  to  the  sediments  in  their  meas- 
ured form.  Thus,  the  magnetic  component, 
changed  by  oxidation,  must  be  formed  in  the  sedi- 
ments. This  diagenetically  formed  mineral  is  prob- 
ably a  crystalline  iron  sulfide.  (Jessick-PTT) 
W87-00479 


NATURAL  SOURCES  OF  ACID  NEUTRALIZ- 
ING CAPACITY  IN  LOW  ALKALINITY  LAKES 
OF  THE  PRECAMBRIAN  SHDZLD, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  M.  A.  Turner,  M.  P.  Stainton, 

and  G.  A.  Linsey. 

Science  SCIEAS,  Vol.  232,  No.  4752,  p  844-847, 

May  16,  1986.2  fig,  3  tab,  22  ref. 

Descriptors:  'Lakes,  'Acid  rain,  'Chemical  analy- 
sis, 'Alkalinity,  Watersheds,  Ontario,  Precambrian 
shields,  Chemical  properties,  Biological  reduction, 
Acidification. 

A  detailed  alkalinity  budget  was  constructed  for 
Lake  239  in  the  Experimental  Lakes  Area  of  north- 
western Ontario  and  for  three  small  watersheds  in 
its  terrestrial  basin.  Alkalinity  generation  in  the 
lake  averaged  118  milliequivalents/sq  m/yr,  4.5 
times  as  high  as  the  area!  rate  in  the  terrestrial 
basin.  Although  acid  deposition  in  the  area  is  low, 
only  one  of  the  three  terrestrial  watersheds  was  a 
significant  source  of  alkalinity.  A  second  terrestrial 
watershed  yielded  very  little  alkalinity.  The  third 
watershed  was  a  sink  for,  rather  than  a  source  of, 
alkalinity.  An  analysis  of  ion  budgets  for  the  lake 
revealed  that  more  than  half  of  the  in  situ  alkalinity 
production  was  by  biological  rather  than  geo- 
chemical  processes.  The  major  processes  that  gen- 
erated alkalinity  were:  biochemical  reduction  of 


S04(-2X53%),  exchange  of  H(+)  for  Ca(2+)  in 
sediments  (39%),  and  biological  reduction  of 
N03(2-)  (26%).  Comparison  with  experimentally 
acidified  Lake  223  revealed  that  alkalinity  produc- 
tion by  sulfate  reduction  increased  in  response  to 
increased  inputs  of  sulfuric  acid.  (Author's  ab- 
stract) 
W87-0O499 


DISSOLVED  OXYGEN  MODEL  FOR  A  DY- 
NAMIC RESERVOm, 

Youngstown  State  Univ.,  OH.  Dept  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  SC. 
W87-00518 


IMPACT     OF    LAKE     ACIDD7ICATION     ON 
STRATD7ICATION, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0525 


FISH-FLAMTNGO-PLANKTON  EMTERAC- 

TIONS  ES  THE  PERUVIAN  ANDES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
S.  H.  Hurlbert,  W.  Loayza,  and  T.  Moreno. 
Limnology  and  Oceanography  LIOCAH,  VoL  31, 
No.  3,  p  457-468,  May  1986.  3  fig,  3  tab,  53  ref. 
NSF  Grant  DEB  76-02888. 

Descriptors:   'Zooplankton,  'Flamingoes,   'Fish, 

'Peru,  'Andes,  'Copepods,  'Cladocera,  'Human 

influence,  Elevation,  Lakes,  South  America,  Pre- 
dation. 

The  zooplankton  and  flamingo  populations  of  20 
high-elevation  (3,700-4,700  m)  lakes  in  the  Andes 
of  southern  Peru  were  assessed  on  one  to  three 
occasions  each.  Some  of  the  lakes  had  cyprinodont 
fish  (Orestia  spp).  Lakes  with  fish  usually  had  a 
sparse  zooplankton  dominated  by  cyclopoid  cope- 
pods  and  chydorid  cladocerans;  the  others  tended 
to  have  an  abundant  zooplankton  dominated  by 
calanoid  copepods  and  daphnids  or  by  Anemia. 
Chilean  flaminogos  (Phoenicopterus  chilensis)  usu- 
ally are  absent  or  scarce  on  lakes  with  fish  and 
present  in  large  numbers  where  fish  are  absent. 
The  authors  suggest  that  the  distribution  of  this 
flamingo  in  the  Central  Andes,  and  in  South  Amer- 
ica generally,  is  determined  primarily  by  the  distri- 
bution of  fish,  with  which  it  competes  for  inverte- 
brate prey.  The  observed  patterns  of  distribution 
are  complicated  by  the  impact  on  Orestias  popula- 
tions of  man,  of  fish-eating  birds,  and  of  intro- 
duced, non-native  fish  (Salmo  gairdneri,  Basi- 
lichthys  bonariensis).  (Author's  abstract) 
W87-O0559 


PHYTOPLANKTON  CONTROL  BY  GRAZTNG 
ZOOPLANKTON:  A  STUDY  ON  THE  SPRING 
CLEAR- WATER  PHASE, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Dept.  of  Ecophysiology. 
W.  Lampert,  W.  Fleckner,  H.  Rai,  and  B.  E. 
Taylor. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  478-490,  May  1986.  1 1  fig,  52  ref. 

Descriptors:  'Phytoplankton,  'Zooplankton, 
•Spring,  'Clear-water  phase,  'Mesotrophic  lakes, 
•Eutrophic  lakes,  'Transparency,  Bag  experi- 
ments, Algae,  Germany,  Selectivity,  Herbivores. 

The  hypothesis  that  grazing  herbivorous  zooplank- 
ton cause  a  clear-water  period,  which  is  regularly 
observed  in  many  meso-  and  eutrophic  lakes  in 
spring  was  tested.  Such  a  clear-water  period  oc- 
curred in  mid-May  1983  in  the  moderately  eutro- 
phic Schoehsee  (Holstein,  Germany)  and  involved 
a  rapid  increase  in  Secchi  transparency  and  a  drop 
in  chlorophyll  and  particulate  organic  carbon  in 
size  fractions  <35  micron.  Maxima  of  zooplankton 
biomass  and  community  grazing  rates  (170%  of 
volume  cleared  per  day)  coincided  with  the  great- 
est transparency.  The  algal  decline  was  not  related 
to  nutrient  depletion  or  climatic  events.  Before  the 
clear-water  phase  small  phytoplankton  contributed 
up  to  88%  of  the  primary  production,  whereas  the 
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contribution  of  larger  particles  was  greater  after 
the  zooplankton  maximum.  In  a  series  of  time- 
overlapping  bag  experiments,  the  concentrations  of 
<35-micron  particles  were  always  higher  in  bags 
lacking  zooplankton  than  in  the  controls.  A  mass 
development  of  small  algae  occurred  in  the  zoo- 
plankton-free  bags  initiated  during  the  clear-water 
phase,  whereas  the  presence  of  zooplankton  stimu- 
lated the  growth  of  >35-micron  algae.  (Author's 
abstract) 
W87-00560 


ALGAL  GROWTH  RESPONSE  TO  PARTICLE- 
BOUND  ORTHOPHOSPHATE  AND  ZINC, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00561 


ABSORPTION  AND  SCATTERING  COEFFI- 
CDZNTS  IN  raONDEQUOIT  BAY, 

Rochester  Univ.,  NY.  Dept.  of  Biology. 
A.  D.  Weidemann,  and  T.  T.  Bannister. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  567-583,  May  1986.  9  fig,  2  tab,  40  ref. 

Descriptors:  *Light  absorption  coefficient,  'Light 
scattering  coefficient,  'Light  attenuation  coeffi- 
cient, 'Lrondequoit  Bay,  *Kirk  method,  New 
York,  Turbidity,  Chlorophyll,  Irradiance. 

Profiles  of  scalar,  downwelling,  upwelling,  and 
spectral  irradiance  were  measured  in  Irondequoit 
Bay,  New  York,  on  37  dates  in  1982-83.  Values  of 
the  attenuation  coefficient  K  were  0.8-1. 2/m,  and 
the  reflectance  R  was  0.03-0.06.  By  Kirk's  method, 
the  absorption  and  scattering  coefficient  a  and  b 
were  found  to  be  0.44-0.83  and  1.8-5.0/m.  Inde- 
pendent estimates  of  a,  as  the  sum  of  absorption 
components,  were  in  reasonable  agreement  with 
values  obtained  by  Kirk's  method.  Turbidity,  chlo- 
rophyll (Chi),  and  absorption  spectra  of  dissolved 
yellow  substances  and  of  particles  also  were  meas- 
ured. For  particles,  the  average  value  of  the  Chl- 
specific  absorption  coefficient  k  sub  a  was  approxi- 
mately 0.008-0.010  sq  m/mg  Chi.  Values  of  the 
Chl-specific  scattering  coefficient  k  sub  b  usually 
were  approximately  0.05-0.10  sq  m/mg  Chi;  values 
were  higher  (about  0.12)  when  gas-vacuolate  cyan- 
obacteria  were  present.  (Author's  abstract) 
W87-00562 


DDLUTION  OF  210PB  BY  ORGANIC  SEDI- 
MENTATION IN  LAKES  OF  DD7FERENT 
TROPHIC  STATES,  AND  APPLICATION  TO 
STUDIES  OF  SEDIMENT-WATER  INTERAC- 
TIONS, 

Florida  State  Museum,  Gainesville. 
M.  W.  Binford,  and  M.  Brenner. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  584-595,  May  1986.  5  fig,  1  tab,  52  ref. 
NSF  Grants  DAR  79-24812,  EAR  82-14308,  and 
DEB  82-11380. 

Descriptors:  'Isotope  studies,  •Sedimentation, 
•Lake  Sediments,  'Trophic  level,  *Lead-210,  •Ra- 
dioactive dating,  Mathematical  studies,  Carbon, 
Nitrogen,  Phosphorus,  Pigments,  Multiple  regres- 
sion models,  Florida,  Paleolimnology. 

Examination  of  210Pb-dated  cores  from  12  Florida 
lakes  of  widely  differing  trophic  state  (expressed  as 
Carlson's  trophic  state  index:  TSI)  showed  that  net 
accumulation  rate  of  organic  matter  was  related  to 
primary  productivity  in  the  water  column.  In  26 
other  lakes  the  activity  of  unsupported  210Pb/g 
organic  matter  in  surficial  sediments  was  inversely 
related  to  trophic  state,  therefore,  to  organic  accu- 
mulation rate.  From  this  observation,  a  new  model 
was  developed  that  uses  fallout  210Pb  as  a  dilution 
tracer  to  calculate  net  sedimentary  accumulation 
rates  of  any  material  in  surface  mud.  A  strong 
relationship  is  demonstrated  between  net  loss  rates 
of  biologically  important  materials  (C,  N,  P  and 
pigments)  and  their  respective  water  concentra- 
tions (expressed  as  TSI).  Multiple  regression 
models  incorporating  net  sediment  accumulation 
rates  of  all  four  variables  explain  up  to  70%  of  the 
lake-to-lake  variation  in  TSI.  The  210Pb-dilution 
method  has  applications   for  studies  of  material 


cycling,  paleolimnology,  and  sediment  accumula- 
tion processes.  (Author's  abstract) 
W87-O0563 


CARBON  CYCLE  FOR  LAKE  WASHINGTON  - 
A  STABLE  ISOTOPE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Geological 

Sciences. 

P.  D.  Quay,  S.  R.  Emerson,  B.  M.  Quay,  and  A.  H. 

Devol. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  3,  p  596-611,  May  1986.  8  fig,  9  tab,  57  ref. 

NSF  EAR  82-06786. 

Descriptors:  *Limnology,  *Carbon  cycle,  *Isotope 
studies,  'Lake  Washington,  'Dissolved  inorganic 
carbon,  *Gas  exchange,  *Carbon  dioxide,  •Sedi- 
mentation rates,  •Particulate  organic  carbon,  Epi- 
limnion,  Carbon- 13-carbon- 12  ratio,  Metalimnion. 
Hypolimnion,  Lake  sediments,  Mineralization. 

The  carbon  cycle  in  Lake  Washington  for  the  year 
1980  was  studied  using  monthly  measurements  of 
dissolved  inorganic  carbon  (DIC)  and  its  13C:12C 
isotopic  composition.  Between  24  June  and  13 
August,  the  calculated  C02  gas  invasion  rate  of 
800000  moles  C  per  day  nearly  equaled  the  river 
DIC  inflow  rate.  The  calculated  epilimnetic  net 
organic  carbon  production  rate  was  680000  moles 
C  per  day,  about  20-30%  of  primary  productivity 
estimated  from  14C-fixation  experiments  and  elec- 
tron transport  system-derived  respiration  rates. 
Metalimnetic  and  hypolimnetic  DIC  increase  rates 
and  porewater  DIC  gradients  in  hypolimnetic  sedi- 
ments indicated  that  remineralization  of  particulate 
organic  carbon  (POC)  previously  deposited  sedi- 
ments is  a  major  source  of  DIC  in  the  lake  during 
summer.  Summertime  C02  gas  invasion  balanced 
wintertime  C02  gas  evasion  and  DIC  and  POC 
outflow  balanced  DIC  and  POC  inflow  rates,  im- 
plying no  net  carbon  burial  in  the  sediments  during 
1980.  This  contrasts  with  the  measured  long-term 
sedimentation-rate-derived  carbon  burial  rate  of 
800000  mole  C  per  day.  Year-to-year  variability  in 
summer  primary  production  rates  largely  deter- 
mines net  gains  or  losses  of  C  via  C02  gas  ex- 
change and  sedimentation.  (Author's  abstract) 
W87-O0564 


PRODUCTION  OF  PLANKTONIC  BACTERIA 
IN  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

D.  Scavia,  G.  A.  Laird,  and  G.  L.  Fahnenstiel. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  612-626,  May  1986.  6  fig,  3  tab,  65  ref. 

Descriptors:  •Limnology,  *Lake  Michigan,  •Bac- 
teria, 'Plankton,  *Growth  rates,  *Carbon  flux,  Iso- 
tope studies,  Statistics,  Bacterial  physiology,  Deox- 
yribonucleic acid,  Grazing  losses,  Ecology,  Coeffi- 
cient of  variation,  Mathematical  studies. 

Bacterial  production  rates  were  estimated  for  the 
surface  waters  of  a  station  100-m  deep  in  southeast- 
ern Lake  Michigan  during  1984.  Production  was 
calculated  from  incorporation  of  (3H- 
methyl)thymidine  and  from  empirical  conversion 
factors  determined  from  dilution  experiments  per- 
formed throughout  the  study.  The  conversion  fac- 
tors (with  typical  coefficient  of  variation  (C.V.)  < 
40%)  varied  between  4.7  and  18.3  x  10  to  the  9th 
power  cells  produced  per  nanomole  of  thymidine 
incorporated  into  ice-cold  tricholoracetic  acid  ex- 
tracts. Estimates  of  bacterial  exponential  growth 
rates  were  between  0.05  and  0.24  per  hour  (C.V. 
typically  <  50%)  based  on  the  empirical  conver- 
sion factors.  The  growth  estimates  were  much 
lower  (0.004  to  0.020  per  hour)  when  based  on 
measured  47%  thymidine  incorporation  into  DNA 
and  a  theoretical  conversion  factor.  The  higher 
growth  estimates  appear  more  consistent  with  esti- 
mated grazing  losses.  Carbon  flux  estimates  are  less 
certain  due  to  the  possible  range  of  bacterial 
carbon  content  and  growth  efficiencies,  but  most 
of  the  higher  growth  estimates  imply  a  bacterial 
carbon  demand  higher  than  concurrent  14C -based 
primary  production  measurements.  (Author's  ab- 
stract) 
W87-O0565 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

METHOD  FOR  DETERMINING  ENZYMATI- 
CALLY  HYDROLYZABLE  PHOSPHATE  (EHP) 
IN  NATURAL  WATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O0566 


LONG  RANGE  VERTICAL  MIGRATION  OF 
VOLVOX  IN  TROPICAL  LAKE  CAHORA 
BASSA  (MOZAMBIQUE), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

U.  Sommer,  and  Z.  M.  Gliwic'z. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  650-653,  May  1986.  3  fig,  13  ref. 

Descriptors:  'Limnology,  'Vertical  migration, 
'Volvox,  'Lake  Cahora  Bassa,  Daily  patterns, 
Phosphorus,  Plant  physiology,  Freshwater  algae, 

Swimming 

Volvox  sp.  in  Lake  Cahora  Bassa,  Mozambique, 
performed  diel  vertical  migrations,  the  amplitude 
of  which  greatly  exceeded  those  reported  for  other 
freshwater  algae.  Migration  velocities  even  exceed 
the  maxima  attained  by  marine  dinoflagellates.  The 
daytime  depth  distribution  is  attributed  to  the  light 
regime  and  the  nighttime  depth  distribution  to  P 
intake  in  deeper  water  layers.  (Author's  abstract) 
W87-00567 


ORGANIC  CARBON  IN  THE  CAURA  RTVER, 
VENEZUELA, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

W.  M.  Lewis,  J.  F.  Saunders,  S.  N.  Levine,  and  F. 

H.  Weibezahn. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  3,  p  653-656,  May  1986.  1  fig,  12  ref.  NSF 

Grant  BSR  83-15410. 

Descriptors:  'Dissolved  organic  carbon,  'Caura 
River,  'Particulate  organic  carbon,  Venezuela, 
Discharge,  Homeostasis. 

Water  samples  were  obtained  weekly  for  2  yr  near 
the  mouth  of  the  Caura  River,  Venezuela.  Concen- 
trations of  dissolved  organic  carbon  were  essential- 
ly static  despite  a  10-fold  seasonal  change  in  dis- 
charge. Particulate  carbon  showed  an  unexpected, 
but  relatively  weak,  inverse  relationship  to  dis- 
charge. Yield  of  total  organic  carbon  (12.3  g  C/sq 
m/year)  was  higher  than  would  have  been  expect- 
ed from  the  literature.  Yield  can  be  predicted 
accurately  from  discharge  because  of  the  strong 
homeostasis  in  concentration  of  dissolved  organic 
carbon.  (Author's  abstract) 
W87-O0568 


PRECISE  THERMODYNAMIC  PROPERTIES 
FOR  NATURAL  WATERS  COVERING  ONLY 
THE  LJJMNOLOGICAL  RANGE, 

National  Sun  Yat-Sen  Univ.,  Kaohsiung  (Taiwan). 
C.  A.  Chen,  and  F.  J.  Millero. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  657-662,  May  1986.  5  tab,  15  ref.  DOE 
Subcontract  19X-89608C  under  DE-AC05-84 
0R214O0,  Office  of  Naval  Research  N00014  80- 
0004,  NSF  OCE  81-20659,  National  Science  Coun- 
cil of  the  Republic  of  China  NSC  74-0407-M110- 
01. 

Descriptors:  'Water  properties,  'Physical  proper- 
ties, 'Density,  'Thermal  expansibility,  'Tempera- 
ture, 'Specific  heat,  'Compressibility,  'Sound 
speed,  'Freezing  point,  'Adiabatic  temperature 
gradient,  'Static  stability,  Thermodynamics, 
Freshwater,  Equations. 

Equations  are  given  to  calculate,  over  the  range  0- 
0.6  salinity,  0-30  C,  and  0-180  bars,  the  following 
properties:  density,  thermal  expansibility,  tempera- 
ture of  maiimmn  density  and  minimum  specific 
volume,  isothermal  compressibility,  specific  heat  at 
constant  pressure,  specific  heat  at  constant  volume, 
sound  speed,  adiabatic  compressibility,  freezing 
point,  adiabatic  temperature  gradient,  and  static 
stability.  (Author's  abstract) 


Field  2— WATER  CYCLE 
Group  2H — Lakes 

W87-00569 


EXPERIMENTAL  DISTURBANCE  AND  THE 
MAINTENANCE  OF  SPECIES  DIVERSITY  IN 
A  STREAM  COMMUNITY, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Biology. 

S.  R.  Reice. 

Oecologia  OECOBX,  Vol.   67,  No.    1,  p  90-97, 

August  1985.  1  fig,  4  tab,  44  ref.  NSF  Grant  DEB- 

8206910. 

Descriptors:  *Species  diversity,  'Streams,  •Experi- 
mental disturbance,  *Community  structure,  *Ma- 
croinvertebrates,  New  Hope  Creek,  North  Caroli- 
na, Monitoring,  Colonization,  Bed  load,  Cobbles. 

Recovery  of  macroinvertebrates  was  monitored  in 
New  Hope  Creek,  North  Carolina,  after  experi- 
mental disturbances  at  differing  frequencies.  Patch- 
es of  cobbles  were  tumbled  0,  1,  or  2  times  in  a  6- 
week  span.  Most  taxa  showed  major  reductions  in 
population  density  immediately  following  the  dis- 
turbance. The  percent  reduction  of  a  given  taxon 
in  disturbed  versus  control  patches  ranged  from 
21.4-95%.  Recovery  to  near  normal  population 
levels  was  achieved  in  about  4  weeks.  A  second 
disturbance  caused  similar  population  reductions  as 
the  first  one,  and  delayed  the  recovery.  Popula- 
tions quickly  regained  their  predisturbance  densi- 
ties. Rare  taxa  did  not  selectively  colonize  dis- 
turbed patches.  Disturbance  is  a  major  determinant 
of  lotic  community  structure  and  species  diversity. 
(Author's  abstract) 
W87-O0572 


FRESHWATER  SNAIL  DIVERSITY:  EFFECTS 
OF  POND  AREA,  HABITAT  HETEROGENE- 
ITY AND  ISOLATION, 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
C.  Bronmark. 

Oecologia  OECOBX,  Vol.  67,  No.  1,  p  127-131, 
August  1985.  5  fig,  3  tab,  38  ref. 

Descriptors:  'Snails,  'Freshwater,  *Ponds,  'Spe- 
cies diversity,  'Habitat  heterogeneity,  'Dispersal, 
Multiple  regression  analyses,  Macrophytes,  Birds, 
Immigration,  Extinction,  Microhabitats,  Predation. 

A  large  number  of  eutrophic  ponds  in  southern 
Sweden  were  surveyed  for  the  presence  of  fresh- 
water gastropods.  The  homogeneous  geological 
background  of  the  area  suggests  that  physicochem- 
ical  factors  had  little  influence  on  the  distribution 
of  snails.  There  was  a  significant,  positive  regres- 
sion between  pond  area  and  the  number  of  gastro- 
pod species  in  a  pond,  but  the  regression  only 
explained  a  minor  part  of  variation  in  species  num- 
bers. Multiple  regression  of  an  extended  number  of 
variables  associated  with  habitat  complexity  and 
dispersal  indicated  that,  in  addition  to  area,  macro- 
phyte  diversity  and  the  mean  number  of  gastro- 
pods in  the  five  closest  ponds  (S  sub  5)  were 
important  in  explaining  the  distribution  of  gastro- 
pods. An  increase  in  the  number  of  macrophyte 
species  increases  the  number  of  microhabitats  and 
refuges  from  predators.  S  sub  5  probably  influences 
the  dispersal  rates  between  ponds.  The  gastropods 
in  this  locality  are  thought  to  have  dispersal  modes 
besides  aerial  dispersal  with  birds;  this  fact  prob- 
ably increases  the  immigration  rates  and/or  de- 
creases the  extinction  rate.  (Author's  abstract) 
W87-00573 


TEMPERATURE-CONTROLLED  UNDER- 

WATER EGG  DORMANCY  AND  POSTFLOOD 
HATCHING    OF    ISOTOMA    VIRIDIS    (COL- 
LEMBOLA)  AS  FORMS  OF  ADAPTATION  TO 
ANNUAL  LONG-TERM  FLOODING, 
Frankfurt  Univ.  (Germany,  F.R.). 
J.  C.  Tamm. 

Oecologia  OECOBX,  Vol.  68,  No.  2,  p  241-245, 
January  1986.  1  fig,  1  tab,  33  ref. 

Descriptors:  'Isotoma  viridis,  'Temperature, 
•Flooding,  'Seasons,  'Reproduction,  'Eggs, 
•Dormancy,  'Adaptation,  Hatching,  Eder  Reser- 
voir, Germany. 

Incubation  experiments  with  eggs  of  an  Isotoma 
viridis  population  from  Eder  Freshwater  Reser- 


voir, Germany,  where  April  to  July  flooding 
occurs,  and  field  observations  show  that  tempera- 
ture controls  both  underwater  egg  dormancy  and 
immediate  postflood  hatching.  With  constant  ex- 
perimental temperatures  of  >  14  C,  almost  all  eggs 
are  nondormant;  dormancy  is  established  below  1 5 
C,  but  embryonic  development  is  completed.  Of 
the  environmental  factors  that  change  drastically 
at  the  end  of  submergence  (light,  turgor  pressure, 
oxygen,  a.o.),  only  temperature  acts  as  a  hatching 
trigger.  Hatching  of  the  previously  dormant  eggs 
occurs  at  a  constant  threshold  temperature  of  16  C, 
mainly  within  2-20  days  after  temperature  eleva- 
tion, but  most  of  the  eggs  need  even  higher  tem- 
peratures to  hatch.  Remaining  eggs  were  partly 
stimulated  to  hatch  by  cooling  to  7  C  for  some 
days  and  rewarming.  Above  the  threshold  temper- 
ature (in  warm  summers)  individuals  can  hatch 
under  water  and  survive  submerged  for  10-15  days. 
They  can  survive  even  longer  in  the  natural  habitat 
if  emergent  structures  allow  them  to  climb  to  the 
water  surface.  (Rochester-PTT) 
W87-O0575 


IMPORTANCE  OF  DISSOLVED  ORGANIC 
MATTER  IN  THE  NUTRITION  OF  ZOO- 
PLANKTON  EN  SOME  LAKE  WATERS, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

K.  Salonen,  and  T.  Hammar. 
Oecologia  OECOBX,  Vol.  68,  No.  2,  p  246-253, 
January  1986.  6  fig,  4  tab,  36  ref. 

Descriptors:  'Limnology,  'Dissolved  organic 
matter,  'Zooplankton,  'Nutrition,  'Lakes,  'Iso- 
tope studies,  'Diets,  *Carbon-14,  'Microflagellate 
algae,  'Light,  Heterotrophic  metabolism,  Brown- 
water  lakes,  Finland,  New  Zealand. 

A  steady-state,  inorganic  radiocarbon  tracer  tech- 
nique was  used  to  study  the  original  source  of  C  in 
zooplankton.  Ovigerous  zooplankton  individuals 
collected  from  one  of  six  Finnish  brown-water 
lakes  or  Lake  Okaro,  New  Zealand,  were  intro- 
duced into  a  filtered  lake  water  medium  containing 
added  inorganic  radiocarbon,  and  the 
radioactivity:C  ratio  was  kept  constant  throughout 
the  experiment.  Dissolved  organic  matter  seemed 
to  be  an  important  food  source  for  zooplankton, 
particularly  in  highly  humic  lakes.  Zooplankton 
from  these  lakes  could  grow  and  reproduce  in 
experiments  started  with  filtered  lake  water  and 
conducted  in  complete  darkness.  Microflagellate 
algae  reproduced  equally  well  in  both  light  and 
darkness,  indicating  the  importance  of  heterotro- 
phic metabolism  in  their  nutrition.  Although  no 
direct  observations  of  zooplankton  food  were 
made,  it  appears  likely  that  heterotrophic  flagel- 
lates play  an  important  role  as  a  food  of  zooplank- 
ton in  humic  waters.  (Rochester-PTT) 
W87-00576 


EFFECTS  OF  MICROCRUSTACEANS  ON  SUC- 
CESSION AND  DIVERSITY  OF  AN  ALGAL  MI- 
CROCOSM COMMUNITY, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 

R.  L.  Peer. 

Oecologia  OECOBX,  Vol.  68,  No.  2,  p  308-314, 

January  1986.  1  fig,  5  tab,  51  ref.  NIH  Grant  TM- 

T-32-07257. 

Descriptors:  'Herbivores,  'Microcrustacea,  'Mi- 
crocosms, 'Species  diversity,  'Succession,  'Green 
algae,  'Blue-green  algae,  Grazing,  Rotenone,  Nu- 
trient recycling,  Plant  physiology,  Mortality. 

The  effects  of  herbivorous  microcrustaceans  on 
algal  succession  and  diversity  were  studied  in  three 
experiments  employing  200  ml  freshwater  micro- 
cosms. Two  experiments  used  laboratory  micro- 
cosms in  growth  chambers.  Rotenone  was  used  to 
kill  the  microcrustaceans  in  one-half  the  cultures; 
diversity  (H')  and  succession  were  monitored  over 
a  60-day  period.  The  third  experiment  used  similar 
microcosms,  but  was  conducted  outdoors.  In  this 
experiment,  microcrustaceans  became  extinct  in 
some  cultures  from  mechanical  disturbances.  In  all 
three  experiments,  succession  from  a  community 
dominated  by  green  algae  to  one  dominated  by 
blue-green  algae  was  significantly  slower  when 
microcrustaceans    were    present.    Diversity    was 


higher  in  grazed  cultures  at  some  times  during 
succession,  but  not  at  all  times.  The  dynamics  of 
diversity  during  succession  appeared  to  be  gov- 
erned principally  by  the  change  in  the  relative 
frequency  of  green  and  blue-green  algae,  rather 
than  by  dynamics  of  individual  species.  Nutrient 
recycling  by  microcrustaceans  may  favor  green 
algae,  partially  mitigating  mortality  of  green  algae 
from  grazing.  (Author's  abstract) 
W87-0O578 


MODELING  OF  PHYTOPLANKTON  EN  SAGI- 
NAW BAY:  I.  CALIBRATION  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00601 


MODELING  OF  PHYTOPLANKTON  JN  SAGI- 
NAW BAY:  H.  POST-AUDIT  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O06O2 


SEGMENTAL  HYDRAULIC  SIMILARITY   IN 
ONE-DEVD2NSIONAL  RETARDING  FLOW, 
For  primary  bibliographic  entry  see  Field  2J. 
W87-O0623 


MACROESrVERTEBRATE  PRODUCTION  IS  A 
SOUTHEASTERN  UNITED  STATES  BLACK- 
WATER  STREAM, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept 

of  Biology. 

L.  A.  Smock,  E.  Gilinsky,  and  D.  L.  Stoneburner. 

Ecology  ECOLAR,  Vol.  66,  No.  5,  p  1491-1503, 

October  1985.  1  fig,  5  tab,  39  ref.  DOI  CX  5000-0- 

0946. 

Descriptors:  'Macroinvertebrates,  'Streams, 
•Limnology,  'Swamps,  'South  Carolina,  'Aquatic 
productivity,  Invertebrates,  Blackwater  streams, 
Productivity,  Benthic  fauna,  Lotic  environment 

Macroinvertebrate  production  was  studied  by  rep- 
licated monthly  sampling  of  five  different  substrate 
types  at  three  sites  in  a  second-order  South  Caroli- 
na blackwater  stream.  Both  community-level  and 
species-specific  production  in  the  major  habitats 
found  above,  within,  and  below  a  swamp  were 
determined.  Total  stream  production  at  the  three 
sites  was  determined  using  data  on  habitat  avail- 
ability and  habitat-specific  production  which 
varied  among  habitats  at  each  site.  Production  on 
snags  was  at  least  twice  as  high  as  that  found  in 
any  other  habitat.  Production  in  the  muddy  stream 
banks  was  higher  than  in  sandy,  main  channel 
sediments,  but  was  similar  to  levels  found  in  the 
silty  main  channel  sediments  within  the  swamp. 
Production  in  leaf  packs  caught  on  snags  was  the 
lowest  found  in  any  of  the  High  production  on  the 
snags  was  due  to  filter-feeders  and  collector-gath- 
erers. The  hydropsychid  caddisfly  Macronema 
Carolina  (dry  mass  of  4.90  g/sq  m/yr)  dominated 
upstream  production  on  the  snags,  while  the  chir- 
onomid  Tanytarsus  sp.  was  the  main  filter-feeder 
on  snags  within  and  downstream  of  the  swamp. 
Collector-gatherers  dominated  production  in  the 
other  habitats.  Highest  production  in  all  habitats 
was  found  above  the  swamp.  Filter-feeders  pro- 
duction, which  was  lower  within  and  below  the 
swamp,  exhibited  the  greatest  site  differences. 
Total  annual  stream  production,  incorporating  pro- 
duction from  all  habitats  adjusted  according  to 
habitat  availability,  dropped  from  4.11  g/sq  m  at 
the  upstream  site,  to  3.09  g/sq  m  within  the 
swamp,  to  1.96  g/sq  m  below  the  swamp.  The 
main  channel  sediments,  which  accounted  for  44, 
39,  and  42%  of  production  at  the  three  sites,  re- 
spectively, supported  the  greatest  proportion  of 
total  macroinvertebrate  production  of  any  habitat. 
Snag  production  contributed  32,  35,  and  28%  of 
total  production  at  the  three  sites.  Total  produc- 
tion from  this  habitat  and  the  main  channel  sedi- 
ments decreased  within  and  below  the  swamp. 
From  40  to  53%  of  total  stream  macrionvertebrate 
production  was  due  to  collector-gatherers  (espe- 
cially Polypedilum  digitifer,  Eurylophella  doris, 
and  Tubificidae),  while  filter-feeders  accounted  for 
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13-34%  of  total  stream  mac roin vertebrate  produc- 
tion. Shredders  accounted  for  <  5%  of  total  pro- 
duction at  each  site  within  this  fully  canopied, 
deciduous  forest  headwater  stream.  (Author's  ab- 
stract) 
W87-00668 


PARTITIONING    LIGHT   ATTENUATION    IN 
AN  ACIDIC  LAKE, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00691 


STABLE  CARBON  AND  NITROGEN  ISOTOPE 
TRACERS  OF  TROPHIC  DYNAMICS  IN  NAT- 
URAL POPULATIONS  AND  FISHERIES  OF 
THE  LAHONTAN  LAKE  SYSTEM,  NEVADA, 

Carnegie  Institution  of  Washington,  DC.  Geo- 
physical Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00692 


PRECIPITATION  CHEMISTRY  AND  CHEMI- 
CAL LIMNOLOGY  OF  FERTILIZED  AND 
NATURAL  LAKES  AT  SAQVAQJUAC,  N.  W.  T., 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00694 


CURRENT  VELOCITY  IN  STREAMS  AND  THE 
COMPOSITION  OF  BENTHIC  ALGAL  MATS, 

Kent  State  Univ.,  OH.  Center  for  Library  Studies. 
M.  A.  Reiter,  and  R.  E.  Carlson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  6,  p  1156-1162,  June 
1986.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Aquatic  plants,  *Benthic  flora, 
•Flow  rate,  Algae,  Streams,  Water  velocity,  Cur- 
rent velocity. 

Water  velocity  is  commonly  accepted  as  a  factor  in 
the  development  of  benthic  algal  mats  in  streams. 
Within  a  stream,  two  different  zones  of  velocity 
are  observed:  the  free- water  velocity  of  the  open 
water  and  the  local  velocity  near  the  stream  sub- 
strate. A  closed  laboratory  flume  system  was  used 
to  observe  the  taxonomic  composition  of  bethic 
algal  mats  and  corresponding  changes  in  the  local 
velocities  under  different  free-water  velocities.  As 
the  algal  mat  developed  under  each  experimental 
velocity,  local  velocities  diminished  and  eventually 
became  equal  in  all  sections,  while  free-water  ve- 
locities remained  different.  After  a  period  of  maxi- 
mum taxonomic  diversity  during  the  first  2  wk  of 
mat  development,  taxonomic  composition,  relative 
abundance  of  the  taxa,  and  dry  weight  biomass 
became  increasingly  similar  in  the  three  velocity 
regimes,  although  the  mats  appeared  different.  Dif- 
ferences in  composition  and  morphology  in  natural 
algal  mats  may  not  result  from  differences  in  cur- 
rent velocity,  and  the  idea  of  a  'closed  monolayer' 
algal  mat  may  not  be  appropriate  in  all  situations. 
(Author's  abstract) 
W87-O0695 


EFFECTS  OF  ENVIRONMENTAL  VARIABLES 
ON  GROWTH  RATES  AND  PHYSIOLOGICAL 
CHARACTERISTICS  OF  LAKE  SUPERIOR 
PHYTOPLANKTON, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
C.  Nalewajko,  and  D.  Voltolina. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1163-1170,  June  1986.  4 
fig,  3  tab,  36  ref. 

Descriptors:  *Lakes,  'Phytoplankton,  Plankton, 
Aquatic  plants,  Growth  rates,  Plant  growth,  Lake 
Superior,  Biovolume,  Isothermal  mixing,  Tempera- 
ture, Light,  Seasonal  variation,  Regression  analy- 
sis, Statistical  analysis. 

Phytoplankton  taxonomic  composition  and  biovo- 
lume, assimilation  numbers,  phosphorus  kinetics,  as 
well  as  some  physical  and  chemical  variables  were 
measured  on  37  occasions  during  six  cruises  on 
Lake  Superior  during  May  1980  -  October  1981.  A 


larger  number  of  significant  differences  were  de- 
tected between  thermally  stratified  and  isothermal 
stations  than  between  inshore  or  offshore,  or 
among  seasons.  Phytoplankton  from  isothermal 
waters  was  characterized  by  lower  assimilation 
numbers  and  biovolume,  showed  symptoms  of 
adaption  to  a  lower  light  regime,  and  was  less 
phosphorus  deficient  than  populations  from  ther- 
mally stratified  waters.  The  lower  growth  rates 
and  the  outcome  of  stepwise  multiple  regression 
analyses  suggest  that  phytoplankton  growth  during 
isothermal  mixing  is  limited  primarily  by  light. 
(Author's  abstract) 
W87-00696 


EXPERIMENTAL  STUDY  OF  THE  BVIPACT 
OF  BLUEGILL  (LEPOMIS  MACROCHTRUS) 
AND  LARGEMOUTH  BASS  (MICROPTERUS 
SALMOIDES)  ON  POND  COMMUNITY 
STRUCTURE, 

Texas  Christian  Univ.,  Fort  Worth.  Dept.  of  Biol- 
ogy. 

K.  D.  Hambright,  R.  J.  Trebatoski,  R.  W. 
Drenner,  and  D.  Kettle. 

Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1171-1176,  June  1986.  7 
fig,  1  tab,  34  ref.  TCU-RF  Grant  5-23701. 

Descriptors:  'Limnology,  *Fish,  *Bluegills,  *Bass, 
•Nutrients,  *Ponds,  Largemouth  bass,  Ecosystems, 
Ecological  effects,  Daphnia,  Algae,  Phosphorus, 
Ecology,  Aquatic  life,  Insects,  Plankton,  Nitrogen. 

Community  impacts  of  bluegill  (Lepomis  macro- 
chirus)  and  largemouth  bass  (Micropterus  sal- 
moides)  were  examined  in  a  summer  experimental 
pond  study  of  factorial  design  with  four  treatment 
combinations  (Ashless,  bluegill,  largemouth  bass, 
and  bluegill  with  largemouth  bass).  Ceriodaphnia 
reticulata,  Daphnia  pulicaria,  Chaoborus  sp., 
Volvox  sp.,  anisopteran  and  zygopteran  nymphs, 
and  dissolved  oxygen  levels  were  suppressed  in  the 
presence  of  bluegill.  Diaptomus  sp.,  Conochiloides 
sp.,  Cyclotella  sp.,  Navicula  sp.,  Oocystis  sp.,  Ana- 
baena  sp.,  Ceratium  sp.,  algal  fluorescence,  turbidi- 
ty, 5-  to  12.7-  micro  m  particles,  and  total  phospho- 
rus and  total  nitrogen  were  enhanced  in  the  pres- 
ence of  bluegill.  Daphnia  pulicaria  was  enhanced 
and  Cyclotella  sp.  and  Oocystis  sp.  were  sup- 
pressed in  the  presence  of  largemouth  bass.  The 
effects  of  the  two  fish  were  not  independent,  as 
indicated  by  significant  bluegill  x  largemouth  bass 
interactions  for  some  plankton  taxa.  Little  evi- 
dence was  found  of  bluegill  impacts  being  reversed 
by  largemouth  bass.  While  total  bluegill  biomass 
was  reduced  and  bluegill  biomass  distributions 
were  shifted  toward  larger  individuals,  bluegill  re- 
mained in  the  presence  of  largemouth  bass.  (Au- 
thor's abstract) 
W87-00697 


SEASONAL  INORGANIC  CARBON  AND  NI- 
TROGEN TRANSPORT  BY  PHYTOPLANK- 
TON IN  AN  ARCTIC  LAKE, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
S.  C.  Whalen,  and  V.  Alexander. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43.  No.  6,  p  1177-1186,  June  1986.  4 
fig,  4  tab,  35  ref.  NSF  Grant  DPP79-00815. 

Descriptors:  'Limnology,  *Phytoplankton, 
•Lakes,  *Toolik  Lake,  Carbon,  Nitrogen,  Arctic 
zone,  Nitrates,  Ammonium,  Inorganic  compounds, 
Dissolved    inorganic    carbon,    Alaska,    Euphotic 


Euphotic  zone  profiles  of  dissolved  inorganic 
carbon  (DIC  =  C02  +  HC03(-)  +  C03(-2))  and 
nitrogen  (DIN  =  N03(-)  +  NH4(+))  transport 
were  taken  from  Toolik  Lake,  Alaska,  at  approxi- 
mately 10-d  intervals  through  100-d  growing  sea- 
sons in  1980  and  1981.  Rates  of  DIC  transport 
ranged  from  <0.2  to  7.8  micro  mol/L/d,  with  the 
maximum  always  at  0-1  m.  Nitrate  and  ammonium 
transport  rates  ranged  from  <0.1  to  3  and  0.4  to  8 
nanomol/L/d  ,  with  the  vertical  pattern  variable. 
For  the  1980  and  1981  investigative  periods,  DIC 
transport  was  622  and  504  mmol/sq  m(7.5  and  6.0 
g  C/sq  m),  making  Toolik  one  of  the  most  oligo- 
trophic  lakes  ever  recorded.  DIN  transport  for  the 
respective  years  was  34  and  41  mmol/sq  m,  giving 
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molar  C/N  transport  ratios  of  18  and  12.  For  both 
years,  N03(-)  was  <20%  of  total  DIN  transport. 
Half-saturation  constants  for  N03(-)  and  NH4(+) 
transport  were  similar,  averaging  0.11  +  or  -  0.08 
and  0.15  +  or  -  0.13  micro  mol/L.  During  the  ice- 
free  period,  mean  turnover  times  were  also  compa- 
rable at  6.3  +  or  -  8.2  (N03(-)  and  2.6  +  or  -  1.2  d 
NH4(+),  while  relative  preference  indices  for  both 
nutrients  were  often  near  1.0,  indicating  a  transport 
equitable  with  availability.  The  total  data  show  a 
population  well  adapted  to  utilize  consistently  low 
ambient  concentrations  of  N03(-)  and 
NH4(-r)(0.05  -  0.20  micro  mol  /L)  in  the  ice  free 
season,  but  incapable  of  exploiting  elevated  (2-3 
micro  mol/L)  under-ice  levels  of  N03(-).  (Au- 
thor's abstract) 
W87-00698 


PHOSPHORUS  RELEASE  PROCESSES  IN 
NEARSHORE  SOUTHERN  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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MICROHABITAT-PREFERENCE  CURVES  OF 
BLACKFLY  LARVAE  (DD7TERA:  STMULH- 
DAE):  A  COMPARISON  OF  THREE  ESTIMA- 
TION METHODS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

A.  Morin,  P.  -P.  Harper,  and  R.  H.  Peters. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1235-1241,  June  1986.  4 
fig,  2  tab,  16  ref. 

Descriptors:  'Aquatic  life,  Streams,  Statistical 
analysis,  *Habitats,  Aquatic  habitats,  Larvae,  Re- 
gression analysis,  Incremental  analysis,  Polynomial 
regression  analysis,  Multiple  regression  analysis. 

Three  analytical  techniques  are  available  to  de- 
scribe the  observed  resonse  of  stream-dwelling  or- 
ganisms to  variations  in  their  physicochemical  en- 
vironment: the  incremental  method,  polynomial 
regression  on  a  single  factor,  and  multiple  regres- 
sion. The  efficacy  of  these  tools  as  descriptors  of 
the  responses  has  not  been  compared.  The  three 
methods  were  used  to  describe  density  and  micro- 
habitat-preference  curves  for  Prosimulium 
mixtum/fuscum,  Stegopterna  mutata,  and  Simu- 
lium  aureum  in  response  to  distance  from  the  lake, 
current  velocity,  and  water  depth  in  a  stream 
draining  a  Laurentian  lake.  The  incremental 
method  yielding  the  least  precise  estimates  of  den- 
sity and  biased  estimates  of  optimal  current  veloci- 
ty for  two  of  the  three  species;  multiple  regression 
yielded  the  most  precise  estimates  of  density  and 
unbiased  estimates  of  optimal  conditions,  whereas 
polynomial  regression  on  a  single  factor  was  inter- 
mediate. From  this  comparison,  it  is  suggested  that 
the  multiple-regression  approach  to  estimate  mi- 
crohabitat-preference  curves  be  used  in  developing 
optimal  management  strategies.  It  is  furthermore 
suggested  that  rare  species  should  be  excluded 
from  such  analysis  because  of  the  low  precision  of 
density  estimates  for  rare  organisms.  (Author's  ab- 
stract) 
W87-00700 


THEORY,  PRACTICE,  AND  EFFECTS  OF 
MYSIS  RELICTA  INTRODUCTIONS  TO 
NORTH  AMERICAN  AND  SCANDINAVIAN 
LAKES, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Bi- 
ology. 

D.  C.  Lasenby,  T.  G.  Northcote,  and  M.  Furst. 
Canadian  Jouranl  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1277-1284,  June  1986.  3 
fig,  1  tab,  48  ref. 

Descriptors:  *Lakes,  'Limnology,  'Ecosystems, 
Aquatic  animals,  Crustaceans,  North  America, 
Scandinavia,  Fish,  Productivity,  Benthic  fauna. 

Fisheries  biologists  have  greatly  altered  the  natural 
distribution  of  the  crustacean  Mysis  relicta  by  in- 
troducing it  into  many  lakes  in  both  North  Amer- 
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ica  and  Scandinavia  to  serve  as  a  supplementary 
food  source  for  fish.  The  original  concept  of  Mysis 
as  a  deepwater  benthic  organism  which  remains 
isolated  in  the  profundal  zone  of  lakes  needs  to  be 
modified  to  include  its  downstream  dispersal  capa- 
bilities. After  introduction  to  a  lake,  Mysis  will 
most  probably  reach  all  lakes  in  the  downstream 
watershed.  Recent  studies  indicate  that  rates  of 
increase  of  introduced  Mysis  populations  are  prob- 
ably food  and  temperature  related.  Introduced 
populations  have  been  shown  to  modify  benthic, 
phytoplankton,  zooplankton,  and  fish  communities. 
Most  Mysis  introductions  have  taken  place  without 
consideration  of  general  criteria  suggested  for  in- 
troduced species.  (Author's  abstract) 
W87-O0703 


DISPERSAL  IN  POND  SNAILS:  POTENTIAL 
ROLE  OF  WATERFOWL, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
D.  A.  Boag. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  4,  p  904-909,  April  1986.  3  fig,  3  tab,  27  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil Grant  2010. 

Descriptors:  *Snails,  'Ponds,  'Waterfowl,  Ecosys- 
tems, Alberta,  Birds,  Aquatic  populations,  Surviv- 
al. 

Young  pond  snails  of  three  species  (Lymnaea  stag- 
nalis,  Stagnicola  elodes,  and  Helisoma  trivolis) 
were  allowed  free  access  to  waterfowl  feathers 
floating  on  the  surface  of  shallow  containers.  Snails 
adhering  to  the  feathers  were  subjected  to  simulat- 
ed flight  conditions  by  placing  them  in  an  air 
stream.  The  size  of  these  snails,  the  length  of  time 
they  adhered  to  the  feathers  while  in  the  air  stream 
,  and  their  survivability  for  various  lengths  of  time 
under  these  conditions  were  recorded.  Those  snails 
that  adhered  to  the  feathers  were  mainly  small 
individuals  (<2.5  mm  long  in  all  three  species). 
The  proportion  that  remained  clinging  to  the  feath- 
ers declined  sharply  with  time:  after  15  min  of 
exposure  only  6%  of  L.  stagnalis,  18%  of  S. 
elodes,  and  15%  of  H.  trivolvis  remained.  Surviv- 
ability also  declined  with  exposure  to  the  simulated 
flight  conditions:  after  15  min  only  50%  of  L. 
stagnalis,  23%  of  S.  elodes,  and  15%  of  H.  trivolis 
were  still  alive.  Larger  individuals  tended  to  sur- 
vive better  than  smaller  ones  for  any  given  expo- 
sure time,  but  they  also  tended  to  fall  off  the 
feathers  sooner  than  smaller  ones:  no  snail  more 
than  3  mm  long  was  recorded  adhering  to  the 
feathers  for  more  than  4  min  under  the  test  condi- 
tions of  simulated  flight  (air  speed  of  41  km/h). 
The  data  recorded  suggest  that  despite  a  low  pro- 
portion of  the  snail  population  adhering  to  the 
feathers  (1%  of  those  available  at  any  given  time) 
and  the  relatively  high  rates  of  loss,  either  by 
falling  off  the  feathers  or  dying  in  situ  after  adher- 
ing, the  probability  of  successful  dispersal  for  dis- 
tances up  to  10  km  remains  high  (a  mallard  flying 
for  15  min  at  41  km/h  was  deemed  capable  of 
carrying  at  least  three  surviving  individuals  of  any 
of  the  species  tested  over  a  distance  of  about  10 
km).  Of  the  three  species  tested,  S.  elodes  had  the 
greatest  probability  of  successful  dispersal,  which 
may  explain  its  almost  ubiquitous  distribution  in 
the  water  bodies  of  central  Alberta.  (Author's  ab- 
stract) 
W87-00706 


FLOW  REGIME,  JUVENILE  ABUNDANCE, 
AND  THE  ASSEMBLAGE  STRUCTURE  OF 
STREAM  FISHES, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy. 

I.  J.  Schlosser. 

Ecology  ECOLAR,  Vol.  66,  No.  5,  p  1484-1490, 
October  1985.  3  fig,  3  tab,  38  ref,  append.  EPA 
Grant  R806391,  NSF  Grant  BSR-8320371. 

Descriptors:  *Fish,  'Streams,  Flow  characteristics, 
Ecosystems,  Illinois,  Recruitment,  Species-area  re- 
lationships, Species  composition,  Juvenile  abun- 
dance. 

The  assemblage  of  fishes  in  a  second-order  stream 
in  east-central  Illinois  was  compared  through  seine 
sampling  for  two  years  with  distinctly  different 


flow  regimes.  In  both  years  adult  (age  >  0)  fish 
most  abundant  in  late  spring  and  early  summer 
while  juvenile  (age  0)  abundance  peaked  in  late 
summer  or  autumn.  Total  density  of  adult  fish 
changed  little  between  years  but  large  changes  in 
juvenile  abundance  occured  between  years  in  asso- 
ciation with  differences  in  hydrologic  regime. 
High  stream  discharge  had  little  influence  on  abun- 
dance of  juvenile  suckers  and  darters,  but  some 
minnow  species  greatly  increased  in  juvenile  abun- 
dance during  stable  to  low  conditions.  The  greatest 
increase  in  juvenile  abundance  occurred  among 
species  with  prolonged  breeding  seasons:  bluntnose 
minnow  (Pimephales  notatus)  and  striped  shiner 
(Notropis  chrysocephalus).  Increased  juvenile 
abundance  during  stable  flow  conditions  resulted 
in  increased  species  richness  in  small  habitat  patch- 
es and  annual  changes  in  species  composition  of 
the  community.  Models  of  fish  assemblages  in 
small  streams  need  to  incorporate  ontogenetic 
changes  in  the  role  of  stochastic  environmental 
variables  in  regulating  the  population  size  of  com- 
ponent species.  (Author's  abstract) 
W87-O07O7 


SURVIVAL,  GROWTH  AND  REPRODUCTION 
OF  THE  IMPORTED  AMPULLARTO  SNATL 
MARISA  CORNUARDETIS  IN  CENTRAL 
SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
For  primary  bibliographic  entry  see  Field  5G. 
W87-O0718 


SEVIULATING  THE  FLOOD  MITIGATION 
ROLE  OF  WETLANDS, 

University  of  Occupational  and  Environmental 
Health,  Kitakyushu  (Japan).  Dept.  of  Post  Gradu- 
ate Education. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00743 


PHYSIOLOGICAL       ECOLOGY       OF      THE 

BLOOM-FORMING     ALGA     CHRYSOCHRO- 

MULESA  BREVTrURRITA  (PRYMNESIOPHY- 

CEAE)  FROM  LAKES  INFLUENCED  BY  ACTO 

PRECTPITATION, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00756 


PALAEOLEVINOLOGICAL  AND  LTMNOGEO- 
CHEMICAL  FEATURES  IN  THE  SEDIMENTA- 
RY RECORD  OF  THE  POLLUTED  LAKE  LD?- 
PAJARVI  IN  SOUTHERN  FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0770 


HYDROGEOCHEMISTRY,  CONTAMESANT 
TRANSPORT  AND  TECTONIC  EFFECTS  EV 
THE  OKPOSI-UBURU  SALT  LAKE  AREA  OF 
EVIO  STATE,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0775 


DISTRIBUTION  OF  POTENTIAL  MACROFOS- 
SDLS  IN  LAKE  DOBSON,  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

R.  S.  Hill,  and  N.  Gibson. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  2,  p 

373-384,  June  1986.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Distribution  patterns,  'Macrofossils, 
•Lake  Dobson,  'Tasmania,  Species  composition, 
Distribution,  Species  diversity,  Eucalyptus,  Trees, 
Shrubs,  Lake  snores. 

Lake  Dobson  is  a  small  lake  on  south-central  Tas- 
mania surrounded  by  tree  and  shrub-dominated 
sub-alpine  evergreen  vegetation.  Most  species 
present  in  the  surrounding  vegetation  were  recov- 
ered as  leaves  from  the  lake  sediment,  but  the 
proportions  of  species  changed  rapidly  between 


samples,  and  an  accurate  reconstruction  of  the 
surrounding  vegetation  from  these  samples  would 
be  impossible  except  in  terms  of  species  present. 
Epacns  serpyllifolia,  a  small,  lakeside  shrub,  was 
overwhelmingly  dominant  in  most  sediment  sam- 
ples, and  was  strongly  over-represented  in  relation 
to  its  importance  in  the  surrounding  vegetation. 
Eucalyptus  coccifera,  the  dominant  canopy  tree 
species,  was  common  directly  below  overhanging 
trees,  but  as  the  leaves  sank  rapidly  they  were 
virtually  absent  from  the  rest  of  the  lake.  E.  cocci- 
fera was  thus  strongly  under-represented  in  rela- 
tion to  its  importance  in  the  surrounding  vegeta- 
tion. Leaf  remains  were  far  more  common  in  Lake 
Dobson  than  reproductive  structures  and  could  be 
more  reliably  identified.  The  most  important  fea- 
tures affecting  leaf  deposition  in  the  lake  were  the 
prevailing  wind  direction,  the  presence  of  lakeside 
or  overhanging  vegetation,  and  leaf  sinking  rates. 
Decomposition  of  leaves  is  relatively  slow  in  the 
lake.  (Author's  abstract) 
W87-00796 


TOPOGRAPHIC  FLUCTUATIONS  ACROSS  A 
SPRING  FEN  AND  RAISED  BOG  EV  THE 
LOST  RJVER  PEATLAND,  NORTHERN  MIN- 
NESOTA 

Minnesota  Univ.,  Minneapolis.  Limnologies]  Re- 
search Center. 

J.  C.  Almendinger,  J.  E.  Almendinger,  and  P.  H. 
Glaser. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  2,  p 
393-401,  June  1986.  4  fig,  20  ref. 

Descriptors:  'Minnesota,  'Fens,  'Bogs,  'Wet- 
lands, 'Topography,  'Lost  River,  Surveys,  Peat 
bogs,  Topographic  mapping,  Surveying  instru- 
ments, Altitude,  Elevation,  Surveys,  Geography, 
Peat  Soils. 

A  topographic  survey  was  conducted  with  both 
laser  and  electronic  levels  across  a  spring  fen,  a 
raised  bog,  and  the  water  track  (fen)  between 
them,  in  the  Lost  River  Peatland  of  northern  Min- 
nesota. The  survey  demonstrated  that  the  spring 
fen  consisted  of  a  peat  mound  whose  slopes  were 
steeper  than  that  of  the  bog.  Three  successive 
surveys  in  1982  and  1983  showed  altitudinal 
changes  in  benchmarks  fixed  in  trees  relative  to  a 
base  level  on  a  power-line  pylon  located  in  the 
water  track.  Nearly  all  benchmarks  rose,  with  the 
greatest  rises  occurring  near  the  centers  of  the 
raised  bog  (11  cm)  and  spring  fen  (6  cm)  in  con- 
trast to  very  slight  rises  across  the  water  track. 
The  most  likely  explanation  for  this  altitudinal 
change  is  a  swelling  of  the  sub-surface  peat  in 
response  to  artesian  fluid  pressure  generated  by 
regional  hydraulic  gradients.  Very  precise  determi- 
nations of  altitude  are  thus  possible  with  a  laser  or 
electronic  level  on  an  unstable  peat  substrate,  pro- 
viding great  care  is  taken  in  surveying  techniques. 
(AuthoPs  abstract) 
W87-00797 


HYDROGEN  ION  BUFFERING  OF  CULTURE 
MEDIA  FOR  ALGAE  FROM  MODERATELY 
ACIDIC,  OLIGOTROPHIC  WATERS, 

University  of  Western  Ontario,  London.  Dept.  of 
Plant  Sciences. 

J.  D.  Wehr,  L.  M.  Brown,  and  I.  E.  Vanderelst. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  1,  p 
88-94,  March  1986.  4  fig,  3  tab,  26  ref. 

Descriptors:  'Culture  media,  'Algae,  'Acidic 
water,  'Oligotrophic  lakes,  'Buffers,  Culturing 
techniques,  Hydrogen  ion  concentration,  3,3-Di- 
methylglutaric  acid,  HEPES,  MES. 

Five  hydrogen  ion  buffers  were  compared  for  then- 
usefulness  in  regulating  pH  in  a  model  oligotro- 
phic, moderately  acidic  (pH  6.0)  algal  growth 
medium.  These  were  3,3-dimethylglutaric  acid 
(DMGA),  tricarballylic  acid  (TCA),  trans-aconitic 
acid  (tAA),  N-2-hydroxyethylpiperazine-N'-2-eth- 
anesulfonic  acid  (HEPES),  and  2-(N-morpholino) 
ethanesulfonic  acid  (MES).  All  except  HEPES 
limited  the  reduction  of  pH  in  an  NH4(+)  based 
medium  during  growth  of  Chrysochromulina  bre- 
viturrita  to  less  than  0.12  units,  compared  with 
more  than  2  units  in  an  unbuffered  medium.  Long 
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term  growth  of  C.  brevitumta  in  these  media  was 
significantly  inhibited  by  TCA  and  tAA.  MES 
controlled  pH  with  the  minimum  amount  of  NaOH 
(1.0  mM)  added  to  the  medium  to  adjust  to  pH  6.0. 
Four  of  five  bacterial  isolates  were  capable  of 
utilizing  tAA  as  a  sole  organic  -C  source,  and  no 
isolate  could  metabolize  HEPES  or  MES.  No  sig- 
nificant differences  were  found  in  the  maximum 
growth  rates  of  six  algal  species  from  five  classes  in 
a  medium  with  or  without  MES,  although  signifi- 
cantly greater  cell  yields  of  Ochromonas  danica 
were  obtained  in  the  buffered  medium.  MES  (pK 
sub  a  =  6.15)  was  considered  to  be  the  most  useful 
buffer  in  the  pH  range  5.0-6.5,  due  to  its  biological 
inertness,  buffering  capacity,  the  minimal  require- 
ment for  excess  base  to  adjust  pH,  and  its  minimal 
metal  complexing  ability.  (Author's  abstract) 
W87-00800 


IRON-MEDIATED  CHANGES  IN  THE 
GROWTH  OF  LAKE  FJUE  PHYTOPLANKTON 
AND  AXENIC  ALGAL  CULTURES, 

State  Univ.  of  New  York  Coll.  at  Fredonia.  Envi- 
ronmental Resources  Center. 
T.  A.  Storch,  and  V.  L.  Dunham. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  2,  p 
109-117,  June  1986.  4  fig,  4  tab,  38  ref.  DOI  B-O- 
74NY. 

Descriptors:  •Phytoplankton,  *Lake  Erie,  *Iron, 
•Algae,  'Plant  growth,  *Culturing  techniques, 
Aquatic  plants,  Plankton,  Heavy  metals,  Photosyn- 
thesis, Culture  media,  Water  pollution  effects,  Nu- 
trients, Phosphons. 

The  effect  of  iron  enrichment  on  algal  growth  and 
photosynthesis  was  investigated  using  natural  as- 
semblages of  Lake  Erie  phytoplankton  and  axenic 
cultures  of  Anabaena,  Scenedesmus,  and  Selenas- 
trum.  Cell  yield  and  photosynthesis  were  frequent- 
ly inhibited  in  the  presence  of  unchelated  iron  over 
the  range  of  3.6  to  53.7  micromolar  iron  as  FeC13. 
In  lake  water  and  in  a  defined  medium  with  low 
nutrient  concentrations,  the  degree  of  inhibition  by 
iron  could  be  reduced  by  chelating  the  iron  with 
EDTA  or  by  enriching  the  cultures  with  phospho- 
rus. The  EDTA  reduced  the  ability  of  the  ferric 
iron  to  remove  soluble  phosphorus  from  the  media, 
and  reduced  iron  uptake  by  axenic  cultures  of  A. 
flos-aquae.  These  data  support  the  hypothesis  that 
additions  of  EDTA  to  low-nutrient  media  may 
serve  to  stimulate  algal  growth  in  the  presence  of 
iron  by  preventing  the  iron  from  altering  extracel- 
lular concentrations  of  soluble  ions  essential  for 
algal  metabolism.  In  media  with  high  nutrient  con- 
centrations, the  soluble  phosphorus  concentration 
was  not  appreciably  altered  by  either  EDTA-che- 
lated  or  unchelated  iron  enrichment  (0.9  to  53.7 
micromolar).  Instead,  the  observed  enhancement 
of  cell  yield  by  EDTA-chelated  iron  in  nutrient 
rich  media  appeared  to  be  due  to  the  direct  effect 
of  iron  on  intracellular  metabolic  processes.  (Au- 
thor's abstract) 
W87-00801 


GROUNDWATER  FLOW  INTO  LAKE  MICHI- 
GAN FROM  WISCONSIN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-00813 
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ADVANCES    IN    ECOLOGICAL    RESEARCH: 
VOLUME  12. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-O0039 


ZONATION  OF  PLANTS  IN  FRESHWATER 
LAKES, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Botany. 
D.  H  N.  Spence. 

IN:  Advances  in  Ecological  Research:  Volume  12, 
Academic  Press,  London,  England.  1982.  p  37-125, 
28  fig,  11  tab,  212  ref,  1  append. 

Descriptors:  'Zonation,  'Zoning,  'Lakes,  'Aquat- 
ic plants,  Light  intensity,  Light  penetration,  Densi- 


ty stratification,  Thermal  stratification,  Turbulent 
flow,  Boundary  layers,  Laminar  flow,  Erosion, 
Deposition. 

A  critical  review  is  presented  of  factors  controlling 
the  zonation  of  freshwater  plants.  Groups  of  plants 
which  are  classed  as  macrophytes,  and  comprise 
aquatic  vegetation,  are  defined,  and  their  overall 
depth  distribution  is  discussed.  Specific  examples 
are  then  provided  of  the  zonation  of  vegetation  in 
a  range  of  lakes,  particularly  to  emphasize  the 
distinction  between  environmental  factors  (or  vari- 
ables), varying  solely  in  the  vertical  plane  and 
those  that  have  both  vertical  and  horizontal  com- 
ponents. These  habitat  variables  are:  1)  vertical 
environmental  variables  (underwater  light  climate, 
attentuation  and  attenuation  coefficients,  under- 
water spectral  density,  and  density  gradients,  ther- 
mal stratification  and  pressure),  and;  2)  vertical  and 
horizontal  environmental  variables  (turbulent 
motion,  molecular  motion  in  the  boundary  layer  or 
laminar  sub-layer,  and  erosion,  sorting  and  depois- 
tion  in  lakes).  This  distinction  underlies  the  au- 
thor's causal  analysis  of  zonation.  (See  also  W87- 
00039)  (Lantz-PTT) 
W87-00040 


COMPARISON  OF  EXPERIMENTAL  DE- 
SIGNS TO  DETERMINE  EFFECTS  OF  ACIDIC 
PRECIPITATION  ON  FIELD-GROWN  SOY- 
BEANS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0O43 


WETLANDS  OF  THE  NEW  JERSEY  PINE 
BARRENS:  THE  ROLE  OF  SPECDZS  COMPO- 
SITION IN  COMMUNITY  FUNCTION, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-00173 


MICROSJTE  ABUNDANCE  AND  DISTRIBU- 
TION OF  WOODY  SEEDLINGS,  IN  A  SOUTH 
CAROLINA  CYPRESS-TUPELO  SWAMP, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O0175 


CONTINUOUS  MONITORING  OF  PLANT 
WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

N.  L.  Schaefer,  E.  S.  Trickett,  A.  Ceresa,  and  H. 
D.  Barrs. 

Plant  Physiology  Vol.  81,  No.  1,  p  45-49,  May 
1986.  7  fig,  22  ref. 

Descriptors:  'Plant  water  potential,  'Irrigation, 
•Sensors,  Australia,  Soybeans,  Safflowers,  Sun- 
flowers, Wheat,  Dewpoint,  Hygrometer. 

Plant  water  potential  was  monitored  continuously 
with  a  Wescor  HR-33T  dewpoint  hygrometer  in 
conjunctin  with  a  L51  chamber.  This  commercial 
instrument  was  modified  by  replacing  the  AC-DC 
mains  power  converter  with  one  stabilized  by 
zener  diode  controlled  transistors.  The  thermocou- 
ple sensor  and  electrical  lead  needed  to  be  thermal- 
ly insulated  to  prevent  spurious  signals.  For  rapid 
response  and  faithful  tracking  a  low  resistance  for 
water  vapor  movement  between  leaf  and  sensor 
had  to  be  provided.  This  was  effected  by  removing 
the  epidermis  either  by  peeling  or  abrasion  with 
fine  carborundum  cloth.  The  crop  plants  that  were 
studied  included:  sunflower,  safflower,  soybean, 
and  wheat.  Water  uptake  by  the  plant  mirrored 
that  for  water  potential  changes  including  times 
when  plant  water  status  was  undergoing  cyclical 
changes.  These  experiments  were  conducted  under 
conditions  of  constant  temperature.  It  is  concluded 
that  water  potential  can  be  monitored  continuous- 
ly, provided:  the  power  supply  is  smooth  and 
stable,  the  sensor  and  lead  are  well  insulated  ther- 
mally, and  there  is  a  low  resistance  pathway  for 
water  (vapor)  between  plant  and  thermocouple. 
(Alexander-PTT) 


W87-00188 


CONSUMPTIVE  USE  AND  WATER  REQUHtE- 
MENT  OF  SOYBEANS, 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India).  Div.  of  Land 
and  Water  Resources. 
S.  P.  Bhardwaj. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  112,  No.  2,  p  157-163,  May  1986.  2 
tab,  3  fig,  7  ref.  USDA,  Science  and  Education 
Administration  Grant  No.  PL-480. 

Descriptors:  'Soybeans,  'Hydrologic  cycle, 
•Water  use  efficiency,  Rainfall,  Runoff,  Seepage, 
Soil  moisture,  Evapotranspiration,  Dew,  Irriga- 
tion. 

Various  components  of  the  hydrologic  cycle  (rain- 
fall, runoff,  seepage,  soil  moisture  and  evapotran- 
spiration) were  measured  daily  in  soybean  plot, 
grown  in  a  weighing-type  lysimeter  consisting  of  a 
120  cm  x  120  cm  x  120  cm  undisturbed  soil  mono- 
lith and  sensitivity  of  0.14  mm  of  water.  Soil  was 
always  kept  at  more  than  75%  of  the  total  avail- 
able soil  moisture  by  rainfall  or  irrigation.  Soy- 
beans of  17  weeks  duration  received  923  mm  rain- 
fall, 12  mm  dew  and  99  mm  irrigation,  and  yielded 
378  mm  runoff,  190  mm  deep  percolation  averaged 
for  two  crop  seasons.  There  was  a  net  gain  of  71.5 
mm  soil  profile  recharge  during  1981  and  deple- 
tion of  29.4  mm  during  1982.  Average  seasonal 
evapotranspiration  was  545  mm.  The  water  use 
efficiency  was  63  kg/ha-cm  grain  with  3,419  kg/ha 
grain  yield.  The  correlations  of  rainfall  with  runoff 
and  seepage  were  significant.  Water  need  after  the 
ninth  week  of  crop  grown  was  jointly  met  from 
rainfall,  soil  moisture,  and  irrigation.  The  crop  can 
be  grown  successfully  with  rainfall  and  soil  profile 
water.  However,  the  crop  will  face  moisture  stress 
at  maturity  and  the  next  crop  will  not  be  possible 
without  irrigation  because  of  depleted  soil  mois- 
ture. Runoff,  if  stored  in  a  pond,  can  fully  satisfy 
the  water  needs  of  soybeans  and  partially  satisfy 
the  next  crop  to  be  grown  in  the  area.  (Alexander- 
PTT) 
W87-00199 


EFFECTS  OF  SODIUM  CHLORIDE  ON 
GROWTH  AND  NITROGEN  FIXATION  IN  CA- 
SUARTNA  OBESA  MIQ., 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

P.  Reddell,  R.C.  Foster,  and  G.D.  Bowen. 

New  Phytologist,  Vol.    102,   No.   3,  p  397-408, 

March  1986.  3  fig,  3  tab,  17  ref. 

Descriptors:  *Sodium  chloride,  *Nitrogen  fixation, 
•Casuarinaceae,  Electron  microscopy,  Infection, 
Salt  tolerance,  Symbiosis,  Australia. 

In  the  field  (Western  Australia),  nodulation  of  Ca- 
suarina  obesa  Miq.  was  found  at  sites  with  salinity 
levels  up  to  28  mg  Cl(-)/g  of  soil.  A  subsequent 
glasshouse  study  examined  effects  of  step-wise  ad- 
ditions of  NaCl  on  plant  growth  and  symbiotic  N 
fixation  in  C.  obesa  seedlings  nodulated  by  Frankia 
from  two  sources.  Irrespective  of  the  Frankia 
source,  plant  growth  declined  above  0.15  mg 
NaCl/g  soil,  but  some  growth  occurred  at  15  mg 
NaCl/g  soil.  N  fixation  also  decreased  above  0.15 
mg  NaCl/g  soil,  with  total  nodule  weight  being 
reduced  at  NaCl  levels  greater  than  0.15  mg  NaCl/ 
g  soil  for  both  Frankia  sources.  However,  increas- 
ing NaCl  markedly  reduced  the  N  fixed  per  mg 
nodule  weight  for  only  one  Frankia  source;  N 
fixed  per  mg  nodule  was  reduced  by  60%  at  1.5 
mg  NaCl/g  soil  and  inhibited  at  15  mg  NaCl/g 
soil.  Electron  micrographs  of  the  'effective'  nod- 
ules from  the  high-salt  treatment  showed  Frankia 
infected  cells  to  have  low  (putative)  Cl(-)  levels 
when  compared  with  adjacent  uninfected  cells.  At 
levels  of  1.5  and  15  mg  NaCl/g  soil,  both  Na(+) 
and  Cl(-)  accumulated  in  shoots.  Electron  micro- 
graphs of  shoots  from  the  15  mg  NaCl/g  .soil 
treatment  showed  Cl(-)  to  be  concentrated  in  the 
intercellular  spaces  and  in  the  hypodermal  cells. 
The  success  of  plantings  of  salt-tolerant  Casuarina- 
ceae such  as  C.  obesa  requires  the  selection  of 
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highly  salt-tolerant  plant  and  Frankia  genotypes. 

(Author's  abstract) 

W87-00214 


EFFECT  OF  WATER  DEFICIT  ON  YIELD  AND 
PROTEIN  CONTENT  IN  PEARL  MILLET 
GRAINS, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
V.  Mahalakshmi,  V.  Subramanian,  F.  R.  Bidinger, 
and  R.  Jambunathan. 

Journal  of  Science  of  Food  and  Agriculture,  Vol. 
36,  p  1237-1242,  December   1985.  2  tab,   19  ref. 

Descriptors:  *Water  deficit,  *Pearl  millet,  •Pro- 
tein, 'Grain,  *Plant  growth,  *Crop  yield,  •Mois- 
ture stress,  'Carbohydrate  accumulation,  Plant 
physiology,  Panicle  development,  Genotype. 

Seventy-two  pearl  millet  genotypes  were  water 
stressed  at  panicle  development  and  grain  filling 
stages.  Neither  grain  yields,  yield  components,  pro- 
tein percent  nor  total  protein  per  unit  area  were 
affected  by  water  deficit  during  panicle  develop- 
ment, but  protein  content  per  grain  was  increased. 
When  plants  were  water  stressed  during  grain  fill- 
ing, grain  yield,  grains  per  unit  area,  and  1,000 
grain  weight  were  reduced,  but  grain  protein  per- 
centage increased.  Total  protein  per  unit  area  was 
reduced,  primarily  due  to  lower  grain  yield.  The 
protein  content  per  grain  was  unaffected  by  stress, 
suggesting  that  the  apparent  increase  in  protein 
percentage  is  due  to  reduced  carbohydrate  accu- 
mulation under  stress.  (Author's  abstract) 
W87-OO230 


RECOVERY  OF  ADENINE-NUCLEOTIDE 
POOLS  IN  TERRESTRIAL  BLUE-GREEN 
ALGAE  AFTER  PROLONGED  DROUGHT  PE- 
RIODS, 

Konstanz  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Physiologie  und  Biochimie  der  Pflanzen. 
S.  Scherer,  T.  -W.  Chen,  and  P.  Boger. 
Oecologia  OECOBX,  Vol.  68,  No.  4,  p  585-588, 
March  1986.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Drought,  'Algae,  'Cyanophyta, 
•Rewetting,  'Adenosine  triphosphate,  'Adenosine 
diphosphate,  'Adenosine  monophosphate,  'Oxida- 
tive phosphorylation,  Chlorophyll,  Algal  mats, 
Plant  physiology,  Water  stress. 

The  response  to  rewetting  after  2  wk  to  5  yr  of 
drought  was  studied  in  Nostoc  commune  and  N. 
flagelliforme,  originally  collected  in  the  field,  and 
rewetted  on  Parafilm  substrates.  In  N.  flagelli- 
forme the  energy  charge  (EC),  about  0.18  in  the 
dry  condition,  increase  rapidly  (EC  =  0.7  after  1 
hr)  and  more  slowly  in  a  second  phase  (0.8  after  6 
hr).  The  total  content  of  AXP 
(=ATP  +  ADP  +  AMP)  apparently  increases  due 
to  de  novo  synthesis  of  adenine  nucleotides.  ATP 
build-up  after  a  drought  period  probably  is  provid- 
ed by  oxidative  phosphorylation.  The  observed 
increase  is  the  same  whether  the  drought  period 
extends  6  mo  or  5  yr.  Dry  samples  of  N.  commune 
exhibit  very  low  ATP,  but  high  ADP  contents. 
Within  6  hr  after  rewetting,  the  final  level  of 
extractable  ATP  (60-100  nanomole/mg  chloro- 
phyll) is  recovered.  (Rochester-PTT) 
W87-00236 


MASS  SELECTION  FOR  SALT  RESISTANCE 
IN  RHODES  GRASS  (CHLORIS  GAY  ANA), 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 

E.  Malkin,  and  Y.  Waisel. 

Physiologia  Plantarum  PHPLAI,  Vol.  66,  No.  3,  p 

443-446,  March  1986.  2  fig,  4  tab,  15  ref. 

Descriptors:  'Rhodes  grass,  'Water  stress,  'Salt 
tolerance,  'Protein  synthesis,  'Seed  production, 
•Multiple  clipping,  'Plant  growth,  Plant  physiolo- 
gy, Selection,  Forages. 

High  salt  stresses  were  exerted  upon  seedlings  of 
the  common  variety  of  Rhodes  grass  (Chloris 
gayana  Kunth.)  to  select  a  salt-resistant  strain  and 
to  ascertain  the  characteristics  that  differentiate 
between  the  original  parent  population  and  the 
currently  selected  one.  Five  generations  of  seed- 


lings were  grown  on  sand  culture  and  irrigated 
with  NaCl  solutions  up  to  0.7  M.  The  most  suc- 
cessful survivors  of  each  generation  were  selected 
and  grown  to  maturation  and  seed  production. 
Plants  of  the  F  sub  5  selected  population  showed  a 
marked  improvement  in  their  survival  and  regen- 
eration capabilities  after  harvesting.  Some  effects 
of  selection  were  found  in  seed  germination  and  in 
water  use.  No  apparent  differences  between  the 
parent  and  the  F  sub  5  populations  were  found  in 
growth  of  undipped  plants,  ion  content,  or  protein 
synthesis.  The  data  presented  indicate  that  the 
capability  to  survive  through  salt  stresses  can  be 
raised  in  Rhodes  grass  by  mass  selection.  Funda- 
mentally this  is  achieved  by  improving  the  regen- 
eration capacity  of  plants  after  multiple  clippings. 
(Author's  abstract) 
W87-00251 


RESPONSE  OF  SORGHUM  TO  A  WATER 
GRADIENT  AND  POTASSIUM  VARIABLE, 

Nevada  Univ.,   Reno.   Dept.   of  Plant,   Soil  and 

Water  Science. 

D.  A.  Devitt,  L.  H.  Stolzy,  W.  A.  Jury,  and  G. 

Lopatynski. 

Plant  and  Soil  PLSOA2,  Vol.  93,  No.  1,  p  67-77, 

1986.  3  fig,  1  tab,  23  ref. 

Descriptors:  'Water  stress,  'Water  deficit,  'Sor- 
ghum, 'Potassium,  'Soil  Water  gradient,  'Irriga- 
tion, 'Crop  yield,  Plant  physiology,  Lysimeters, 
Mathematical  analysis,  Water  potentials,  Diffusive 
resistance. 

A  modified  line-source  sprinkler  system  was  em- 
ployed in  a  field  study  to  investigate  the  hydrolog- 
ic  balance  of  a  sorghum  crop  subjected  to  water 
deficit  stress.  Sixteen  lysimiters  packed  with  a 
Greenfield  sandy  loam  and  planted  to  sorghum 
(Sorghum  bicolor)  were  placed  under  a  moisture 
gradient  irrigation  system.  Four  levels  of  K  were 
used  (0,  100,  200,  or  300  kg/ha).  When  the  leach- 
ing fraction  was  set  at  0.15  near  the  source,  the 
predicted  leaching  fraction  would  go  to  zero  at  10 
m  from  the  source.  Although  yield  was  related  to 
evapotranspiration,  a  better  fit  to  the  yield  data 
was  obtained  when  a  parameter  that  included  the 
availability  and  deficit  term  was  used.  The  rela- 
tionship described  an  exponential  fit.  This  parame- 
ter also  was  highly  sensitive  to  leaf  water  potential 
and  diffusion  resistance.  Water  use  efficiency  in- 
creased with  yield,  but  showed  no  correlation  with 
K  application.  (Rochester-PTT) 
W87-00252 


CHANGES  INCLUDE  BY  SALINITY  TO  THE 
ANATOMY  AND  MORPHOLOGY,  OF  EX- 
CISED PEA  ROOTS  IN  CULTURE, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Botany. 

M.  Solomon,  E.  Gedalovich,  A.M.  Mayer,  and  A. 

Poljakoff-Mayber. 

Annals  of  Botany  ANBOA4,  Vol.  57,  No.  6,  p  81 1- 

818,  June  1986.  3  fig,  4  tab,  22  ref. 

Descriptors:  'Salinity,  'Salt  tolerance,  'Anatomy, 
'Morphology,  'Pea  roots,  Plant  physiology, 
Tissue  culture,  Plant  growth,  Cellular  differentia- 
tion. 

Excised  pea  roots  were  grown  in  culture  in  the 
absence  or  presence  of  NaCl.  Salinity  induced  ana- 
tomical and  morphological  changes  in  the  roots, 
some  of  which  could  be  observed  after  only  24  hr 
in  culture.  Roots  became  constricted  just  above  the 
apex,  the  region  above  the  constriction  thickened 
and  the  root  tip  curved  through  90  deg.  Cellular 
differentiation  began  nearer  the  apex,  cortical  and 
epidermal  cells  shortened  and  mitotic  activity  in 
the  pericycle  increased  as  a  result  of  exposure  to 
salinity.  Some  of  the  changes  resemble  those  in- 
duced by  ethylene,  but  ethylene  probably  was  not 
the  cause  of  the  response  to  salinity.  Root  cultures 
seem  to  be  a  suitable  model  for  studying  the  effect 
of  salinity  on  plant  roots.  (Author's  abstract) 
W87-00262 


COMPARATIVE  DROUGHT  RESISTANCE  OF 
LANDRACES  OF  SORGHUM  AND  MILLET 
FROM  DRY  AND  HUMID  REGIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 


(Israel). 

A.  Blum,  and  C.Y.  Sullivan. 

Annals  of  Botany  ANBOA4,  Vol.  57,  No.  6,  835- 

846,  June  1986.  2  fig,  3  tab,  33  ref. 

Descriptors:  'Sorghum,  'Millet,  'Drought  resist- 
ance, 'Land  races,  'Arid  climates,  'Humid  cli- 
mates, India,  Mali,  Hydroponics,  Plant  growth, 
Plant  physiology,  Water  stress,  Photosynthesis, 
Transpiration,  Carbon  exchange  rate,  Evolution, 
Genotypes. 

Twenty  land-races  were  chosen  of  millet  and  sor- 
ghum that  evolved  along  geographical  gradients  of 
rainfall,  seven  millets  from  India,  six  sorghums 
from  Mali,  and  seven  sorghums  from  the  Sudan. 
Races  were  evaluated  for  their  growth  potential 
and  plant  water  relations  under  hydroponics  condi- 
tions in  a  growth  chamber.  A  water  stress  treat- 
ment was  imposed  by  adding  polyethylene  glycol- 
8000  to  the  nutrient  solution,  giving  a  solute  water 
potential  of  -0.5  MPa,  compared  with  a  control 
solution  at  0.03  MPa.  Relatively  less  growth  inhibi- 
tion under  stress  was  seen  in  races  from  dry  re- 
gions than  in  races  from  humid  regions.  Of  all  the 
physiological  variables  measured  (carbon  exchange 
rate  (CER),  transpiration,  transpiration  ratio,  leaf 
diffusive  resistance,  leaf  water  potential,  and  os- 
motic adjustment),  only  osmotic  adjustment  under 
stress  was  generally  correlated  with  average  rain- 
fall at  each  race's  origin,  indicating  greater  osmotic 
adjustment  in  land-races  from  drier  regions.  Races 
with  a  greater  capacity  for  osmotic  adjustment 
were  characterized  by  smaller  plants  with  high 
rates  of  transpiration  and  low  rates  of  leaf  senes- 
cence under  stress.  The  results  for  the  measured 
variables  showed  a  general  trend  for  greater 
drought  resistance  in  sorghum  than  in  millet,  indi- 
cating that  the  commonly  served  adaptation  of  the 
millets  to  dry  environments  may  be  due  to  other 
factors,  such  as  drought  escape  or  heat  tolerance. 
(Rochester-PTT) 
W87-00263 


EFFECTS  OF  NACL  STRESS  ON  PROLINE 
AND  CATION  ACCUMULATION  IN  SALT 
SENSITIVE  AND  TOLERANT  TURFGRASSES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

W.  A.  Torello,  and  L.  A.  Rice. 

Plant  and  Soil  PLSOA2,  Vol.  93,  No.  2,  p  241-247, 

1986.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Water  stress,  'Salt  stress,  'Salt  toler- 
ence,  'Potassium  accumulation,  'Sodium  accumu- 
lation, 'Turf  grasses,  Proline  accumulation,  Alkali 
grass,  Red  fescue,  Kentucky  bluegrass,  Cation  ac- 
cumulation, Plant  physiology,  Osmoregulation. 

Concentrations  of  proline,  sodium,  and  potassium 
in  shoot  tissues  of  five  turfgrass  species  were  meas- 
ured following  exposure  to  170  mM  NaCl  salinity 
stress.  Salt-tolerant  'Fults'  alkaligrass  and 
'Dawson'  red  fescue  restricted  the  accumulation  of 
Na-ions  to  significantly  low  levels  compared  to  the 
salt-sensitive  Kentucky  bluegrasses  ('Adelphi'  and 
'Ram  I')  and  'Jamestown'  red  fescue.  Accumula- 
tion of  proline  began  in  all  species  within  24  hr  of 
initiation  of  salt  stress,  but  a  more  rapid  rate  and 
higher  overall  concentration  for  'Fults'  alkaligrass. 
Proline  levels  were  variable  and  too  low  in  relation 
to  sodium  accumulations  to  have  any  significant 
osmoregulatory  role  in  salt  tolerance  among  all 
cultivars  tested,  with  the  possible  exception  of 
alkaligrass.  (Author's  abstract) 
W87-00267 


DROUGHT  AND  DIEBACK  OF  RURAL  EUCA- 
LYPTS, 

Australian    National    Univ.,    Canberra.    Research 

School  of  Biological  Sciences. 

L.  Landsberg. 

Australian  Journal  of  Ecology,  Vol.  10,  No.  2,  p 

87-90,  June  1985.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Drought,  Moisture  deficiency, 
'Plant  growth,  Eucalypts,  Australia,  Dieback, 
Canopy  conditions.  Plant  water  potential. 
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The  possibility  that  drought  causes  dieback  of  eu- 
calypts  in  rural  Australia  was  investigated.  Water 
potential  and  canopy  condition  in  dieback  and 
healthy  rural  Eucalyptus  blakelyi  and  E.  mellio- 
dora  trees  were  compared  during  and  after  an 
extreme  drought.  All  the  trees  were  drought  af- 
fected, but  the  extent  was  independent  of  the  con- 
dition of  their  canopies  at  the  beginning  of  the 
study.  (Author's  abstract) 
W87-00352 


VEGETATION  AND  FLORA  ASSOCIATED 
WITH  LOCALIZED  SNOW  ACCUMULATION 
AT  MOUNT  FTELD  WEST,  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

N.  Gibson,  and  J.  B.  Kirkpatrick. 

Australian  Journal  of  Ecology,  Vol.  10,  No.  2,  p 

91-99,  June   1985.   6  fig,   3  tab,  23  ref,  append. 

Descriptors:  *Snow,  'Precipitation,  'Vegetation, 
Plant  growth,  Mount  Field  West,  Tasmania,  Soil 
drainage,  Climate. 

The  vegetation  associated  with  a  snow  patch  at 
Mt.  Field  in  Tasmania  is  described  and  mapped. 
Seven  distinct  vegetation  types  were  related  di- 
rectly to  topography  and  hence  to  the  patterns  of 
snow  accumulation,  snow  melt  and  soil  drainage. 
The  fjeldmark  found  where  snow  lies  longest  is 
unusual  for  Tasmania  and  may  be  the  product  of 
past  climatic  events  and  a  peculiar  parent  material. 
At  the  generic  level  there  exists  a  high  similarity 
with  thee  snow  patch  flora  of  the  Australian  Alps. 
(Author's  abstract) 
W87-00353 


STRUCTURE  AND  FUNCTIONING  OF 
WATER-STORING  AGRICULTURAL  POLYA- 
CRYLAMTDES, 

Liverpool  Univ.  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-00399 


WATER  STRESS  AND  SEASONAL  EFFECTS 
ON  RUBBER  QUALITY  IN  UtRIGATED  GUA- 
YULE, 

Firestone  Tire  and  Rubber  Co.,  Akron,  OH.  Cen- 
tral Research  Labs. 

W.  W.  Schloman,  Jr.,  D.  J.  Garrot,  Jr.,  and  D.  T. 
Ray. 

Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  34,  No.  4,  p  683-685,  July/ August 
1986.  2  tab,  27  ref.  NAVAIR  Contract  N0O019-82- 
C-0486. 

Descriptors:  'Rubber,  *Guayule,  'Irrigation  ef- 
fects, 'Irrigation  requirements,  'Water  stress,  Sea- 
sonal variation,  Plant  physiology,  Gels,  Chroma- 
tography, Temperature  effects,  Irrigation. 

Rubber  quality  in  a  single  guayule  line  from  irri- 
gated plots  was  sampled  over  a  seven-month 
period.  Three  irrigation  regimes  were  established 
according  to  the  crop  water  stress  index  (CWSI) 
and  plots  were  irrigated  when  their  respective 
CWSI  values  exceeded  wet,  medium  and  dry. 
Rubber  molecular  weights  were  analyzed  by  gel 
permeation  chromatography.  Molecular  weight  for 
all  three  irrigation  regimes  increased  during  the 
quiescent  period  (January-March)  and  decreased 
for  all  regimes  when  active  growth  resumed 
(March-April).  By  May,  molecular  weight  had  in- 
creased above  March  values.  Between  irrigation 
regimes,  significant  differences  in  molecular 
weight  were  observed  in  January  and  June  with 
the  dry  plots  yielding  the  highest  weight  in  both 
instances.  (Michael-PTT) 
W87-00489 


CONTROL  OF  NA(  +  )  AND  K(  +  )  TRANSPORT 
IN  SPERGULARIA  MARINA:  L  TRANSPDtA- 
TION  EFFECTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

J.  M.  Cheesemen,  and  L.  K.  Wickens. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  1,  p 

1-6,  May  1986.  6  fig,  3  tab,  21  ref.  NSF  Grant 

PCM  83-04417. 


Descriptors:  'Sodium,  'Potassium,  'Translocation, 
•Transpiration,  'Spergularia  marina,  'Ion  trans- 
port, 'Seawater,  'Salinity,  Light,  Leaves,  Correla- 
tion, Isotope  studies,  Plant  growth,  Plant  physiolo- 
gy- 

The  involvement  of  transpiration  in  control  of 
Na(+)  and  K(+)  uptake  in  S.  marina  (L.)  Griseb. 
was  considered  because  of  its  potential  to  account 
for  much  or  all  of  the  transport  of  ions,  and  par- 
ticularly of  Na(+),  during  growth  at  moderate 
salinity  (0.2  x  sea  water).  Transpiration  was  con- 
stant with  time  through  most  of  the  light  period, 
quickly  dropping  to  6%  of  the  daytime  rate  at 
night.  22Na(+)  uptake  showed  much  less  day/ 
night  variation,  and  relative  transport  to  the  shoot 
was  constant.  Transpiration  was  correlated  linearly 
with  leaf  weight.  Under  constant,  daytime  condi- 
tions, with  linear  effects  of  time  and  plant  size 
removed,  total  transport  of  22Na(+)  to  the  shoot 
(per  plant)  was  not  correlated  with  leaf  weight.  A 
similar  result  was  found  when  transport  was  ex- 
pressed per  gram  of  root,  and  when  partitioning  of 
total  label  to  the  shoot  was  considered.  The  corre- 
lation between  leaf  weight  and  Na(+)/K(+)  en- 
richment factor  (defined  as  the  Na(+)/K(+)  ratio 
in  the  leaves  divided  by  that  in  the  roots)  also  was 
not  significant.  Thus,  analysis  of  control  of  Na(+) 
and  K(+)  uptake  and  transport  in  this  experimen- 
tal system  need  not  consider  the  effects  of  transpi- 
ration. (See  also  W87-00554  thru  W87-O0555)  (Au- 
thor's abstract) 
W87-O0553 


CONTROL  OF  NA(+)  AND  K(+)  TRANSPORT 
IN  SPERGULARIA  MARINA:  H.  EFFECTS  OF 
PLANT  SIZE,  TISSUE  ION  CONTENTS  AND 
ROOT-SHOOT  RATIO  AT  MODERATE  SALIN- 
ITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 
Biology. 

J.  M.  Cheeseman,  and  L.  K.  Wickens. 
Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  1,  p 
7-14,  May  1986.  3  fig,  5  tab,  21  ref.  NSF  Grant 
PCM  83-04417. 

Descriptors:  'Sodium,  'Potassium,  'Translocation, 
•Transpiration,  'Spergularia  marina,  'Ion  trans- 
port, 'Seawater,  'Salinity,  Light,  Leaves,  Correla- 
tion, Root-shoot  ratios,  Multiple  regression  analy- 
sis, Allosteric  regulation  hypothesis,  Isotope  stud- 
ies, Plant  growth,  Plant  physiology. 

Uptake  of  Na(+)  and  K(+)  in  vegetative  S. 
marina  (L.)  Griseb.  was  analyzed  in  plants  grown 
in  0.2  x  sea  water  solution  culture.  The  results 
were  broadly  similar  for  22Na(+)  and  42K(+). 
Total  uptake  was  significantly  and  negatively  cor- 
related with  root:shoot  ratio  (RSR)  and  root 
weight,  and  positively  with  root  K(-f)  content  (K 
sub  r).  These  three  variables  were  mutually  corre- 
lated, and  this  was  reflected  in  multiple  analyses  as 
a  reduction  or  loss  of  significance  of  one  or  more 
of  the  measures.  Transport  to  the  shoot  was  very 
highly  correlated  with  total  uptake,  resulting  in 
nearly  identical  regression  results  for  both  isotopes. 
In  multiple  regression  analyses  of  root  data  alone, 
accumulation  was  related  only  to  root  contents, 
but  in  a  manner  inconsistent  with  the  allosteric 
regulation  hypothesis,  the  most  significant  correla- 
tion being  positive  for  K  sub  r.  The  results  were 
nearly  identical  for  the  two  isotopes.  The  results 
were  not  consistent  with  a  single  factor  regulatory 
system  involving  only  initial  root  plasmalemma  ion 
influx.  The  observed  Na(+)-K(+)  and  root-shoot 
balances  seem  to  require  at  least  involvement  of 
symplast-to-medium  and  symplast-to-xylem  trans- 
port steps.  A  physiological  working  hypothesis  is 
presented,  in  which  the  positive  correlation  of 
uptake  and  root  contents  is  balanced  by  a  negative 
feedback  signal  deriving  from  plant  size  and  by  the 
diluting  effects  of  growth.  The  negative  interaction 
of  RSR  is  postulated  to  manifest  the  integrating 
system  required  to  deliver  ions  to  the  shoot  at  the 
required  rates.  (See  also  W87-00553  thru  W87- 
00555)  (Author's  abstract) 
W87-00554 


CONTROL  OF  NA(+)  AND  K(+)  TRANSPORT 
IN  SPERGULARIA  MARINA:  DX  RELATION- 
SHIP BETWEEN  ION  UPTAKE  AND  GROWTH 
AT  MODERATE  SALINITY, 


Water  In  Plants — Group  21 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

J.  M.  Cheeseman,  and  L.  K.  Wickens. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  1,  p 

15-22,  May  1986.  5  fig,  4  tab,  14  ref.  NSF  Grant 

PCM  83-04417. 

Descriptors:  'Sodium,  'Potassium,  'Translocation, 
•Transpiration,  *Spergularia  marina,  *Ion  trans- 
port, 'Seawater,  'Salinity,  Light,  Leaves,  Correla- 
tion, Ion  uptake,  Isotope  studies,  Plant  growth, 
Plant  physiology. 

Growth  analysis  techniques  were  employed  to 
compare  relative  growth  rates  (RGR)  and  relative 
accumulation  rates  (RAR)  for  Na+  an(d)  K(+)  in 
S  marina  (L.)  Griseb.  grown  in  0.2  x  sea  water 
medium.  Under  constant  growth  conditions,  a  high 
correlation  between  RGR  and  RAR  indicated  that 
growth  and  accumulation  of  both  ions  were  well 
balanced,  resulting  in  Na(+)  and  K(-t-)  concentra- 
tions within  the  plants  that  were  stable  after  adjust- 
ment to  the  saline  medium.  The  analysis  confirmed 
the  existence  of  Na(+)-related  growth  stimulation 
in  S  marina  and  an  associated  increase  in  the  effi- 
ciency of  K(+)  utilization  for  growth.  RGR  and 
RAR  remained  similar  through  experimental  dis- 
continuities in  growth  conditions,  suggesting  that 
growth  and  ion  accumulation  were  co-regulated 
rather  than  simply  correlated.  The  growth  analysis 
data  were  transformed  to  give  net  uptake  rates  for 
Na(+)  and  K(+),  and  the  results  were  compared 
to  those  of  isotope  studies  under  similar  growth 
conditions.  In  roots,  the  rates  estimated  by  the  two 
techniques  differed  substantially;  net  uptake  rates 
reflected  primarily  growth,  whereas  isotope  stud- 
ies indicated  a  substantial  ion  exchange  between 
mature  cells  and  the  growth  medium.  The  rates  of 
transport  of  either  Na(+)  or  K(+)  to  the  shoot 
were  very  similar  using  the  two  estimation  tech- 
niques. Rates  measured  with  isotopes  resulted  from 
studies  lasting  only  a  few  hours,  suggesting  a  very 
rapid  turnover  of  upwardly-mobile  Na(+)  and 
K(+)  pools  in  the  roots.  (See  also  W87-00553,  thru 
W87-00554)  (Rochester-PTT) 
W87-O0555 


SALT  BALANCE  OF  LEAVES  OF  THE  MAN- 
GROVE AVICENNIA  MARINA, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 
Y.  Waisel,  A.  Eschel,  and  M.  Agami. 
Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  1,  p 
67-72,  May  1986.  3  fig,  1  tab,  30  ref. 

Descriptors:  'Salt  balance,  'Avicennia  marina, 
•Salt  rejection.  Mangrove,  Transpiration,  Xylem 
sap  concentration,  Salt  content,  Recretion,  Plant 
physiology. 

Transpiration  rates,  xylem  sap  concentration,  leaf 
salt  content,  recretion  rates,  and  rates  of  salt  re- 
translocation  out  of  the  leaves  of  the  salt-recreting 
mangrove  A  marina  (Forssk.)  Vierh.  were  moni- 
tored continuously  during  3-day  periods  and  the 
salt  fluxes  in  and  out  of  the  leaves  were  calculated. 
Salt  filtration  by  the  roots  was  by  far  the  most 
important  salt-rejecting  mechanism,  preventing 
some  80%  of  the  salt  that  is  carried  toward  the 
root  surface  by  the  transpiration  stream  from  en- 
tering the  shoot.  Out  of  the  remaining  quantity  of 
salts  that  enter  the  root  xylem  and  reach  the 
leaves,  only  40%  is  removed  by  the  salt-recreting 
glands.  (Author's  abstract) 
W87-O0556 


EFFECTS  OF  DD7FERENT  SODL  WATER  PO- 
TENTIALS, TEMPERATURE  AND  SALINITY 
ON  GERMINATION  OF  SEEDS  OF  THE 
DESERT  SHRUB  ZYGOPHYLLUM  DUMO- 
SUM, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Biology. 
M.  Agami. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  2,  p 
305-309,  June  1986.  5  fig,  28  ref. 

Descriptors:  'Zygophyllum  dumosum,  'Tempera- 
ture, 'Soil  water  potential,  'Germination,  'Seeds, 
•Desert  plants,  •Salinity,  Israel,  Shrub,  Field  ca- 
pacity, Plant  physiology. 
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Seeds  of  Z  dumosum  Boiss.,  a  common  shrub  of 
the  Israeli  desert,  had  to  be  exposed  to  constant 
field  capacity  conditions  (-0.0316  MPa)  for  mini- 
mum of  2  days  before  germination  could  start. 
Maximal  germination  under  such  conditions  oc- 
curred after  4  days  or  more.  Under  simulated 
conditions  of  gradual  dehydration  of  the  soil,  seeds 
were  inhibited  either  at  low  soil  water  potentials  (- 
0.10  to  -10.00  MPa)  or  at  high  ones  (-0.002  to  - 
0.0398  MPa).  Germination  of  Z  dumosum  was 
independent  of  temperature  in  the  range  of  10-25 
C,  but  strongly  inhibited  at  30  and  35  C.  At  20  C 
germination  was  inhibited  by  salinity  of  the 
medium,  but  still  occurred  (0.5%)  even  at  a  con- 
centration of  0.5  M  NaCl.  (Author's  abstract) 
W87-00557 


GROWTH  AND  SOLUTE  ACCUMULATION  IN 
3-WEEK-OLD  SEEDLINGS  OF  AGROPYRON 
ELONGATUM  STRESSED  WITH  SODIUM 
AND  POTASSIUM  SALTS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
R.  Weimberg. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  2,  p 
129-135,  June  1986.  1  fig,  2  tab,  42  ref. 

Descriptors:  'Agropyron  elongatum,  'Salinity, 
•Plant  growth,  *Potassium,  *Sodium,  'Osmotic 
pressure,  'Seedlings,  'Growth  rates,  Monovalent 
cations,  Hydroponics,  Plant  physiology. 

Agropyron  elongatum  (Host.  (Beauv.))  cultivar 
Arizona  Glendale  was  grown  in  liquid  medium 
salinized  with  either  NaCl,  K.C1,  or  a  50:50  mixture 
of  these  salts  at  osmotic  potentials  ranging  from  0 
to  -1.6  MPa.  The  amount  of  growth  in  21  days  was 
measured  and  shoot  extracts  were  obtained  at  this 
time.  Growth  inhibition  was  roughly  proportional 
to  the  osmotic  potential  of  the  growth  medium  and 
was  independent  of  the  ionic  composition  of  the 
salimzing  salts.  Total  monovalent  cation  concen- 
trations (K(+)  and  Na(  +  ))  and  the  ratios  of  these 
two  cations  in  the  leaves  were  mainly  a  function  of 
the  ionic  composition  of  salt  in  growth  media  and, 
to  a  lesser  degree,  of  osmotic  potentials.  Although 
total  monovalent  cation  concentrations  in  plants 
grown  under  either  100%  NaCl  or  a  50:50  mixture 
of  NaCl  and  KC1  were  equal,  the  K(+)/Na(+) 
ratios  shifted  from  1:2  in  plants  grown  in  100% 
NaCl  to  3:1  in  plants  grown  subjected  to  the  50:50 
mixture.  In  the  range  of  osmotic  potentials  from  - 
0.2  to  -1.2  MPa,  the  chloridexation  ratio  was  1:2; 
at  -1.6  MPa  the  ratio  became  3:4.  Proline  started 
accumulating  in  the  leaves  when  the  tissue  concen- 
tration of  total  monovalent  cations  exceeded  200 
micromole/g  fresh  weight.  Above  this  threshold 
value  of  total  monovalent  cations,  the  proline  con- 
centration of  leaves  was  6%  of  the  amount  of  total 
monovalent  cation  that  exceeded  200  micromol/g 
fresh  weight.  (Rochester-PTT) 
W87-00558 


LIMITATIONS  DUE  TO  WATER  STRESS  ON 
LEAF  NET  PHOTOSYNTHESIS  OF  QUERCUS 
COCCIFERA  IN  THE  PORTUGUESE  EVER- 
GREEN SCRUB, 

San  Diego  State  Univ.,  CA.  Systems  Ecology  Re- 
search Group. 

J.  D.  Tenhunen,  O.  L.  Lange,  P.  C.  Harley,  W. 
Beyschlag,  and  A.  Meyer. 

Oecologia  OECOBX,  Vol.  67,  No.  1,  p  23-30, 
August  1985.  9  fig,  24  ref. 

Descriptors:  'Quercus  coccifera,  'Evergreen 
scrub,  'Water  stress,  'Photosynthesis,  'Carbon  di- 
oxide, 'Stomata,  'Leaves,  Shrubs,  Season,  Meso- 
phyll,  Plant  physiology,  Drought,  Portugal,  Tem- 
perature, Light,  Transpiration,  Leaf  water  poten- 
tial, Sclerophyll  shrub. 

Gas  exchange  characteristics  in  leaves  of  the  scler- 
ophyll shrub  Quercus  coccifera  were  studied  in  the 
natural  habitat  in  Portugal  during  spring  and 
summer.  Compared  to  other  sclerophyll  species 
growing  at  the  same  site,  photosynthesis  in  leaves 
of  Q.  coccifera  was  less  affected  by  water  stress. 
Moderate  water  stress  after  6  weeks  of  drought  led 
to  large  decreases  in  stomatal  conductance  but  no 
change  in  mesophyll  photosynthetic  capacity  com- 
pared to  late  spring.  In  contrast  to  previous  results 


with  Q.  suber,  restriction  of  C02  supply  due  to 
stomatal  closure  reduced  net  C02  uptake  at 
midday  and  in  the  afternoon  during  midsummer. 
During  the  late  stages  of  drought  in  September, 
severe  water  stress  led  to  a  reduction  in  mesophyll 
photosynthetic  capacity  and  further  reduction  in 
leaf  conductance.  The  observed  decrease  in  meso- 
phyll photosynthetic  capacity  was  correlated  with 
a  decrease  in  the  daily  minimum  leaf  water  poten- 
tial to  greater  negative  values  than  -30  bar.  At  this 
time,  C02-saturated  photosynthetic  rates  de- 
creased as  much  as  50%  over  the  course  of  a  day 
when  measured  in  constant  saturating  light  at  32  C 
leaf  temperature  and  a  water  vapor  mole  fraction 
difference  between  leaf  and  air  of  30  millibar/bar. 
(Author's  abstract) 
W87-00570 


CANOPY  DYNAMICS  AND  CARBON  GAIN  IN 
RESPONSE  TO  SOIL  WATER  AVAJXABBLITY 
IN  ENCELIA  FRUTESCENS  GRAY,  A 
DROUGHT-DECIDUOUS  SHRUB, 

Utah  Univ.,   Salt  Lake  City.   Dept.  of  Biology. 

J.  Comstock,  and  J.  Ehleringer. 

Oecologia  OECOBX,  Vol.  68.  No.  2,  p  271-278, 

January  1986.  6  fig,  34  ref.  NSF  Grant  DEB  81- 

13136. 

Descriptors:  'Encelia  frutescens,  'Leaves, 
'Drought,  'Deciduous  shrubs,  'Photosynthesis, 
Mohave  Desert,  Sonoran  Desert,  Phoenix,  Arizo- 
na, Plant  growth,  Plant  physiology. 

The  production  and  longevity  of  leaves  of  E. 
frutescens  Gray,  a  subshrub  of  the  Mohave  and 
Sonoran  Deserts,  were  observed  during  the 
summer  and  fall  of  1983  in  an  experimental  field 
garden  in  Phoenix,  Arizona.  Maximum  leaf  life 
spans  during  a  summer  activity  period  were  be- 
tween 3  and  4  months,  with  the  great  majority  of 
leaves  living  between  1  and  3  months.  Leaf  pro- 
duction occurred  synchronously  in  well-defined 
cohorts  triggered  by  precipitation  events.  Exten- 
sive leaf  turnover  occurred  during  summer  even 
though  plants  remained  in  continuous  leaf.  Turn- 
over was  most  pronounced  when  precipitation 
triggered  the  production  of  new  leaf  cohorts.  Five 
weeks  were  required  for  plants  to  reach  maximum 
canopy  development  when  renewed  soil  water 
availability  followed  a  long  drought.  Photosyn- 
thetic capacity  per  unit  leaf  area  recovered  much 
sooner  than  total  leaf  area,  and  submaximal  leaf 
area  development  was  the  major  factor  limiting 
whole-plant  carbon  gain  during  a  leaf-flushing 
period  lasting  several  weeks.  As  the  soil  began  to 
dry  out,  physiological  capacity  declined  more  rap- 
idly than  leaf  area  and  became  the  primary  limiting 
factor  to  whole-plant  carbon  gain.  (Author's  ab- 
stract) 
W87-00577 


RELATIONSmP  OF  MYCORRHIZAL 

GROWTH  ENHANCEMENT  AND  PLANT 
GROWTH  WITH  SOIL  WATER  AND  TEX- 
TURE, 

Agricultural  Research  Service,  Albany,  CA. 

S.  Dakessian,  M.  S.  Brown,  and  G.  J. 

Bethlenfalvay. 

Plant  and  Soil  PLSOA2,  Vol.  94,  No.  3,  p  439-443, 

1986.  2  fig,  1  tab,  24  ref. 

Descriptors:  'Mycorrhizae,  'Plant  growth,  'Soil 
water,  'Soil  texture,  'Soybeans,  'Phosphorus, 
•Nutrient  availability,  Symbiosis,  Endophytes, 
Fungi. 

Soybean  plants  were  grown  in  pots  with  or  with- 
out vesicular-arbuscular  mycorrhizal  (VAM)  fungi 
in  three  soils  of  low  plant-available  P  content, 
different  texture,  and  different  water-holding  ca- 
pacities. Mineral  nutrients  other  than  P  were  pro- 
vided in  a  complete  nutrient  solution.  The  biomass 
of  non-VAM  plants  was  positively,  and  fungal 
colonization  negatively,  correlated  with  increas- 
ingly coarse  soil  texture.  There  was  no  positive 
correlation  of  soil  P  with  host  or  endophyte 
growth.  Plant  growth  enhancement  was  correlated 
positively  with  soil  water  content  at  -1.5  MPa. 
These  observations  suggest  that  soil  water  status 
and  the  mycorrhizal  condition  interact  in  influenc- 
ing plant  growth.  (Author's  abstract) 


W87-00669 


SALT  TOLERANCE  OF  EGGPLANT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

B.  Heuer,  A.  Meiri,  and  J.  Shalevet. 

Plant  and  Soil  PLSOA2,  Vol.  95,  No.  1,  p  9-13, 

1986.  1  fig,  3  tab,  5  ref. 

Descriptors:  'Eggplant,  'Salt  tolerance,  'Saline 
soils,  'Drip  irrigation,  'Conductivity,  Crop  yield, 
Irrigation  Frequency. 

The  salt  tolerance  of  eggplant  and  its  response  to 
soil  salinity  were  determined  over  a  2-yr  period 
during  which  small  field  plots  were  irrigated  by 
drip  irrigation;  irrigation  frequency  was  also  a  vari- 
able. The  salt  tolerance  function  determined  was  Y 
sub  r  =  100  -  6.9  (EC  sub  e  -  1.1),  in  which  Y  sub  r 
=  relative  yield  and  EC  sub  e  =  the  mean  electri- 
cal conductivity  of  the  soil  saturation  extract  The 
r2  of  the  regression  was  0.87,  and  the  threshold 
value  EC  sub  e  =  1.1  dS/sq  m  was  the  lowest 
salinity  of  the  experiment.  Yield  was  reduced  at 
the  rate  of  6.9%  per  unit  increase  in  soil  salinity, 
which  amounted  to  1.37  and  0.75  kg/sq  m/dS/m 
for  1979  and  1980,  respectively.  A  two-fold  differ- 
ence in  maximum  yield  between  the  two  years, 
19.8  kg/sq  m  in  1979  and  10.9  kg/sq  m  in  1980, 
was  due  to  the  difference  in  row  spacing  0  m  vs.  2 
m)  and  not  the  difference  in  planting  density  (1.5 
versus  2  plants  per  sq  m).  Neither  planting  density 
nor  soil  texture  appeared  to  affect  the  tolerance  of 
eggplant  to  soil  salinity.  Using  water  with  the  same 
electrical  conductivity,  higher  salt  accumulation 
was  observed  under  high-frequency  drip  irrigation. 
(Rochester-PTT) 
W87-OO670 


SNAJXS    AND    AQUATIC    VEGETATION    IN 
GEZIRA  UtRIGATION  CANALS, 

Institute     for     Tropical     Medicine,     Khartoum 

(Sudan).  Schistosomiasis  Research  Project. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-00715 


MECHANISM    OF    SALT    TOLERANCE    IN 
WDLD  RICE  (ORYZA  COARCTATA  ROXB), 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-00722 


SALT  SENSrnVTTY  IN  WHEAT:  A  CASE  FOR 
SPECIFIC  ION  TOXICITY, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-O0724 


VESICULAR-ARBUSCULAR  MYCORRHIZAL 
(GLOMUS  FASCICULATUM)  INFLUENCE  ON 
SOYBEAN  DROUGHT  TOLERANCE  EN  HIGH 
PHOSPHORUS  SOIL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

M.  D.  Busse,  and  J.  R.  Ellis. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  12,  p  2290-2294,  December  1985.  2  fig,  4  tab, 
25  ref. 

Descriptors:  'Mycorrhizal  fungi,  'Glomus  fascicu- 
latum,  'Soybeans,  'Drought  resistance,  Crop  pro- 
duction, Growth,  Yield,  Fungi. 

Vesicular-arbuscular  mycorrhizal  fungi  (VAM) 
may  enhance  growth  of  nonirrigated  soybean 
(Glycine  max  (L.)  Merr.)  by  improving  host 
drought  tolerance.  This  study  determined  growth 
and  yield  response  of  drought  stressed  soybean  in 
the  greenhouse  to  infection  by  the  mycorrhizal 
endophyte  Glomus  fasciculatum.  To  create  stress 
treatments,  water  was  withheld  for  nine  days 
during  the  pod  elongation  stage,  and  half  of  the 
plants  were  harvested  immediately  after  the  stress 
period  and  half  at  physiological  seed  maturity. 
Plants  harvested  immediately  after  stress  (51  days 
after  emergence)  had  a  significant  reduction  in 


40 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


mycorrhizal  infection  and  soybean  nodulation.  The 
root-to-shoot  ratio  of  stressed  plants  inoculated 
with  VAM  decreased  24%  compared  with  nonino- 
culated  plants,  indicating  enhanced  host  drought 
tolerance  by  G.  fasciculatum.  Total  seed  weight  of 
stressed  plants  increased  10%  when  infected  with 
VAM  as  a  result  of  reduced  pod  abortion.  Signifi- 
cant G.  fasciculatum  x  drought  stress  interactions 
were  found  for  total  seed  weight,  pod  number, 
seed  number,  and  root-to-shoot  ratio,  showing  that 
G.  fasciculatum  has  a  more  positive  effect  on 
drought-stressed  compared  with  control  plants. 
The  results  of  this  experiment  show  potential  bene- 
fits of  VAM  colonization  in  soybean  in  arid  and 
semiarid  regions.  (Author's  abstract) 
W87-00758 


EFFECT  OF   SUGAR   MILL   EFFLUENT   ON 
ENZYME  ACTIVITIES  OF  RICE  SEEDLINGS, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Life  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0791 


ECOLOGICAL  STUDIES  ON  FOUR  RAINFOR- 
ESTS IN  KARNATAKA,  INDIA:  I.  ENVTRON- 
MENT,  STRUCTURE,  FLORISTICS  AND  BIO- 
MASS, 

Sandal  Research  Centre,  Bangalore  (India). 

S.  N.  Rai,  and  J.  Proctor. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  2,  p 

439-454,  June  1986.  7  fig,  10  tab,  27  ref. 

Descriptors:  'India,  'Ecology,  'Rainforests,  'Bio- 
mass,  'Karnataka,  'Ecosystems,  Environment,  Ec- 
ological distribution,  Species  diversity,  Rainfall, 
Precipitation,  Forests,  Trees,  Growth,  Coniferous 
forests. 

The  environment,  structure,  and  flonstics  of  four 
evergreen  rainforest  sites  were  studied  at  575-800 
m  altitude  in  Karnataka,  southern  India.  The  mean 
annual  rainfall  on  the  four  sites  ranges  from  5310  to 
7670  mm.  Most  of  the  rainfall  occurs  from  June  to 
September,  and  there  is  an  intense  dry  period  from 
December  to  April.  All  the  sites  occur  on  oxisols 
overlying  hornblendic  rocks.  The  forests  at  three 
of  the  sites  are  species-rich  with  an  important 
contribution  from  the  Dipterocarpaceae.  However, 
one  site  is  unusual,  with  an  almost  monospecific 
dominance  by  Poeciloneuron  indicum  (Guttiferae). 
The  total  above-ground  tree  biomass  was  420-649 
tons  per  hectare.  The  root  fraction  was  13.9-20.2 
tons  per  hectare.  Girth  increment  data  over  35 
years  were  available  for  one  site,  and  these  were 
used  with  biomass  estimates  to  calculate  the  ap- 
proximate mean  annual  increase  of  above-ground 
and  root  biomass  in  the  four  sites.  These  were  6.4- 
11.1  tons  per  hectare  for  above-ground  material 
and  0.2-0.4  tons  per  hectare  for  roots.  For  small 
trees  and  herbs,  biomass  was  estimated  by  destruc- 
tive sampling  in  one  plot.  The  combined  above- 
ground  biomass  of  these  fractions  was  7.2  tons  per 
hectare.  (Author's  abstract) 
W87-00798 


EFFECT  OF  DROUGHT  DURING  DD7FERENT 
STAGES  IN  THE  IJFE-CYCLE  ON  THE 
GROWTH  AND  BIOMASS  ALLOCATION  OF 
TWO  ATRA  SPECTES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

N.  A.  M.  G.  Rozijn,  and  D.  C.  Van  Der  Werf. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  2,  p 

507-523,  June  1986.  4  fig,  16  tab,  43  ref,  append. 

Descriptors:  'Drought,  'Life  cycles,  'Growth, 
•Biomass,  'Phenology,  'Grasses,  Dunes,  Life  his- 
tory studies,  Soil  water,  Plant  growth,  Water  deli- 
cit,  Drought  resistance. 

Drought  treatment  in  the  vegetative  phase  had  no 
effect  on  growth  in  the  reproductive  phase  in 
either  Aira  caryophyllea  or  A.  praecox,  both 
winter  annual  dune  grasses.  In  the  reproductive 
phase,  A.  praecox  grew  exponentially,  while  A. 
caryophyllea  did  not  grow.  The  biomass  allocation 
showed  greater  differences  between  the  species 
than  between  the  treatments,  especially  in  the  re- 
productive phase.  The  proportion  of  biomass  allo- 


cated to  reproductive  organs  was  affected  by  the 
drought  treatments.  The  production  of  caryopses 
was  reduced  by  drought  if  it  occurred  in  the 
vegetative  as  well  as  in  the  reproductive  phase.  In 
contrast  to  A.  caryophyllea,  A.  praecox  showed 
both  somatic  and  reproductive  growth  after  inflo- 
rescence emergence.  A.  caryophyllea  seems  better 
adapted  to  reproduction  in  a  habitat  with  a  restrict- 
ed growing  season,  while  the  continued  vegetative 
growth  in  the  reproductive  phase  of  A.  praecox 
increases  its  survival  during  drought.  Its  continued 
vegetative  growth  may  lead  to  a  higher  reproduc- 
tive yield.  The  two  species  have  different  mecha- 
nisms for  maintaining  their  existence  in  the  same 
habitat.  While  A.  caryophyllea  is  mainly  adapted 
to  a  growing  season  of  which  the  duration  is 
restricted  by  drought,  A.  praecox  is  better  adapted 
to  drought  itself.  For  that  reason,  A.  praecox  can 
be  expected  to  occur  in  drier  sites  in  a  dune  habitat 
than  A.  caryophyllea.  (Author's  abstract) 
W87-O0799 


DIFFERENTIAL  RESPONSE  OF  NONSELECT- 
ED  AND  NA2S04-SELECTED  CALLUS  CUL- 
TURES OF  BETA  VULGARIS  L.  TO  SALT 
STRESS, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-00806 


RESPONSES  OF  KENAF  TO  SALT  STRESS: 
GERMINATION  AND  VEGETATTVE 

GROWTH, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-O0807 


GROWTH  RESPONSE  OF  YELLOW-POPLAR 
(LIRIODENDRON  TULIPD7ERA  L.)  SEED- 
LINGS TO  OZONE,  SULFUR  DIOXTDE,  AND 
SIMULATED  ACIDIC  PRECIPITATION, 
ALONE  AND  IN  COMBINATION, 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00808 


INVESTIGATION  INTO  THE  USE  OF  DEUTE- 
RIUM AS  A  TRACER  FOR  MEASURING 
TRANSPDtATION  FROM  EUCALYPTS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field   2D. 
W87-00819 


2J.  Erosion  and  Sedimentation 


TIME  DEPENDENT  PROPERTIES  OF  COHE- 
SIVE SEDIMENT  RELEVANT  TO  SEDIMEN- 
TATION MANAGEMENT:  EUROPEAN  EXPE- 
RIENCE, 

Institute    of    Oceanographic    Sciences,    Taunton 

(England). 

W.  R.  Parker,  and  R.  Kirby. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  573-589,  9  fig,  52  ref. 

Descriptors:  'Cohesive  sediments,  'Sediment  con- 
trol, 'Europe,  'Time  dependent  properties,  Estu- 
aries, Management  planning,  Sedimentation, 
Acoustical  properties,  Mechanical  properties, 
Dredging,  Monitoring,  Spoil  disposal,  Spoil  banks, 
Deposition,  Density  measurement,  Time  series 
analysis. 

Field  observations  show  fine  sediment  suspensions 
often  have  a  mobile,  high-concentration  layer  adja- 
cent to  the  sea  bed.  Stationary  suspensions  which 
have  time-varying  acoustic  and  mechnical  proper- 
ties develop  from  these  layers.  In  these  circum- 
stances, conventional  survey  echosounders  can  not 
provide  unambiguous  information  on  sea  bed  alti- 
tude relevant  to  safe  navigation  and  optimum 
dredging  practices.  In  Europe,  echosounding  is 
being  replaced  by  in  situ  density  measurement  as 


the  means  to  define  navigable  depth  and  to  moni- 
tor or  control  dredging.  Repeated  in  situ  density 
surveys  allow  time  series  of  mass  deposition  to  be 
constructed,  dredging  schedules  to  be  optimized, 
and  productivity  to  be  increased.  Techniques  may 
then  be  developed  to  trap  sediment  in  designated 
sites  where  stationary  pumping  systems  remove 
spoil  automatically  at  an  optimum  density.  (See 
also  W87-00005)  (Author's  abstract) 
W87-O0027 


RESUSPENSION  POTENTIAL  OF  DEPOSIT- 
ED COHESIVE  SEDIMENT  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-OO028 


SEDIMENTATION  ASSOCIATED  WITH 
TIDAL  BARRIERS  IN  CHINA'S  ESTUARIES 
AND  MEASURES  FOR  ITS  REDUCTION, 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-OO029 


DESCRD7TIONS  OF  THE  MORPHOLOGY 
AND  SEDIMENTARY  STRUCTURES  OF  THE 
RIVER  MOUTH  BAR  IN  THE  CHANG  JIANG 
ESTUARY, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-00033 


CIRCULATION  OF  THE  CHANG  JIANG  ESTU- 
ARY AND  ITS  EFFECT  ON  THE  TRANSPORT 
OF  SUSPENDED  SEDIMENT, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-00034 


STUDY  OF  DIFFUSION  OF  UPPER-LAYER 
SUSPENDED  SEDIMENTS  IN  DISCHARGES 
FROM  THE  CHANG  JIANG  ESTUARY  INTO 
THE  SEA  BASED  ON  SATELLITE  IMAGERY, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-OO035 


TECHNICAL  BACKGROUND  DEFORMATION 
FOR  THE  ENVIRONMENTAL  AND  SAFETY 
REPORT,  VOL.  5:  THE  1977  CLINCH  RIVER 
SEDIMENT  SURVEY  -  DATA  PRESENTA- 
TION, 

Oak  Ridge  National  Lab.,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0047 


ENTERPRETATION  OF  THE  SEDIMENTOLO- 
GICAL  BEHAVIOUR  OF  THE  TOCANTTNS- 
ARAGUAIA  BASIN, 

Eletronorte/Hidroesb  S.A.,  Rio  de  Janeiro 
(Brazil). 

E.  A.  L.  Bequio,  W.  C.  Lou,  M.  A.  Sicilian©,  and 
O.  V.  Silveira. 

IN:  Hydrology  of  Humid  Tropical  Regions,  LAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
141-151,  5  fig,  3  tab,  9  ref. 

Descriptors:  'Sedimentology,  'Tocatins  River, 
•Araguaia  River,  'River  basins,  Sediment  dis- 
charge, Sediment  load,  Sediment-carrying  capac- 
ity, Water  resources  development,  River  basin  de- 
velopment, Brazil. 

The  Tocantins-Araguaia  basin  in  the  Amazon 
region  has  in  recent  years  been  of  increasing  inter- 
est as  a  potential  resource  for  power  generation, 
agricultural  and  industrial  water  supplies  and  navi- 
gation; this  has  resulted  in  a  better  understanding 
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of  the  physical  processes  governing  the  system. 
From  a  sedimentological  point  of  view  which  con- 
siders the  basin  as  a  dynamic  system,  the  present 
study  takes  all  the  available  data  into  account, 
although  morphological  and  hydraulic  data  are 
still  being  collected.  The  analytically  developed 
approach  allows  qualitative  and  quantitative  inter- 
pretations and  emphasizes  some  aspects  of  basin 
behavior  which  are  important  for  solving  practical 
river  engineering  problems.  Observing  the  maxi- 
mum annual  discharges  at  the  Tucurui  Dam  site  on 
the  Tocantins  River,  a  certain  tendency  can  be 
seen  for  higher  peaks  in  recent  years.  If  there  is  a 
relationship  between  the  liquid  and  solid  dis- 
charges (as  is  illustrated  here),  it  can  be  concluded 
that  the  solid  discharge  is  also  increasing.  Obvious- 
ly this  analysis  is  not  a  complete  analysis,  but  for 
the  time  being  it  can  be  assumed  that  certain 
factors  in  the  basin  influence  this  trend;  these  in- 
clude deforestation,  forest  devastation,  intensive 
use  of  soils,  the  activities  of  man.  At  present  the 
Tocantins  Araguaia  basin  still  exhibits  hydrody- 
namic  equilibrium  with  regard  to  the  sediment 
regime.  However,  due  to  the  lack  of  data  any 
conclusion  must  be  considered  carefully,  since 
government  agencies  have  started  to  study  the 
region  only  recently.  For  a  better  understanding  of 
the  solid  transport  processes  in  the  Rivers  Tocan- 
tins-Araguaia  and  the  erosive  process  in  the  basin, 
it  will  be  necessary  to  undertake  regular  new  meas- 
urement programs  in  order  to  estimate  their  tem- 
poral variation.  Simultaneously,  technical  and  legal 
controls  are  indispensable  to  prevent  indiscrimin- 
ant  deforestation,  erroneous  management  and  utili- 
zation of  soils.  A  third  aspect  that  should  be  target- 
ed is  the  search  for  sampling  methods  and  calcula- 
tions of  solid  discharge  more  adequate  for  large 
tropical  rivers  such  as  the  Tocantins  and  Araguaia. 
(See  also  W87-00086)  (Lantz-PTT) 
W87-00096 


SOIL  EROSION  IN  THE  HUMID  TROPICS 
WITH  PARTICULAR  REFERENCE  TO  AGRI- 
CULTURAL LAND  DEVELOPMENT  AND 
SOIL  MANAGEMENT, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic  entry  see  Field  4D. 

W87-00103 


SEDIMENT    AND    NUTRIENT    DISCHARGE 
THROUGH  STREAMFLOW  FROM  TWO  EX- 
PERIMENTAL   WATERSHEDS    IN    MATURE 
OAK-BEECH    FOREST   ECOSYSTEMS    NEAR 
ISTANBUL,  TURKEY, 
Istanbul  Univ.  (Turkey).  Faculty  of  Forestry. 
A.  N.  Balci,  N.  Ozyuvaci,  and  S.  Ozhan. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  31-47,  June  15,  1986.  11  fig,  5  tab,  8  ref. 

Descriptors:  *Sediment  discharge,  'Nutrient  dis- 
charge, *Streamflow,  'Demonstration  watersheds, 
•Forest  watersheds,  'Istanbul,  'Turkey,  Magnesi- 
um, Calcium,  Bicarbonate,  Chlorine,  Potassium, 
Nitrogen,  Phosphorus,  Suspended  sediments,  Re- 
gression analysis. 

Initial  results  concerning  the  seventeen  months  of 
the  calibration  phase  of  a  paired  watershed  experi- 
ment (Watersheds  I-IV)  are  summarized.  The 
water  discharge  from  watershed  IV  is  usually 
higher  during  the  rainy  season  than  that  from 
watershed  I,  but  this  trend  reverses  during  the  dry 
season.  Annual  suspended  sediment  loads  are  low, 
on  the  order  of  60-80  kg/ha/yr.  Mg,  and  particu- 
larly Ca  and  HC03  concentrations  vary  inversely 
with  the  rate  of  streamflow.  The  average  monthly 
loss  of  nutrients  has  significant  correlations  with 
streamflow.  Regression  equations  for  these  rela- 
tions are  presented.  Annual  losses  of  Ca,  Mg,  CI, 
HC03  and  Na  are  substantially  higher  than  for  K, 
N  and  P.  The  losses  of  N  are  3-4  kg/ha/yr  and 
those  for  P  around  0.4  kg/ha/yr.  (Author's  ab- 
stract) 
W87-O0153 


CULVERT  SLOPE  AND  SHAPE  EFFECTS  ON 
OUTLET  SCOUR, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-O0205 


STATISTICAL  ANALYSIS  OF  BANK  EROSION 
AND  CHANNEL  MIGRATION  IN  WESTERN 
CANADA 

Wollongong  Univ.  (Australia).  Dept.  of  Geogra- 
phy. 

G.  C.  Nanson,  and  E.  J.  Hickin. 
Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  97,  No.  4,  p  497-504,  April  1986.  5  fig,  3  tab, 
3 1  ref.  National  Science  and  Engineering  Research 
Council  of  Canada  Grant  A8376. 

Descriptors:  'Channel  migration,  'Alluvial  chan- 
nels, 'Bank  erosion,  'Statistical  analysis,  'Hydrau- 
lic variables,  'Sedimentological  variables,  'Gravel- 
bed  streams,  Particle  size,  Hydraulic  geometry, 
Vegetation,  Canada,  Meanders. 

Mean  lateral-migration  rates  for  18  meandering 
river  channels  in  western  Canada  are  explained 
statistically  in  terms  of  hydraulic  and  sedimentolo- 
gical variables.  The  volume  of  sediment  eroded 
from  the  outer  bank  of  a  meander  bend  is  shown  to 
be  largely  a  function  of  river  size  and  grain  size  of 
sediment  at  the  base  of  the  outer  bank.  These 
variables  explain  almost  70%  of  the  volumetric 
migration  rate  for  these  relatively  large,  sand-  and 
gravel-bed  streams.  It  would  appear  that  bank  ero- 
sion and  channel  migration  are  essentially  prob- 
lems of  sediment  entrainment,  which  is  dependent 
on  total  stream  power  and  sediment  size.  Vegeta- 
tion on  the  outer  bank  is  seen  to  have  little  signifi- 
cant effect  in  controlling  channel  migration.  Fur- 
ther refinements  of  the  type  of  data  used  here 
should  permit  the  development  of  an  accurate  pre- 
dictive model  of  regional  channel  migration.  It  is 
most  important  to  develop  a  precise  relationship 
between  bank  resistance  and  the  size  of  sediment  at 
the  base  of  the  outer  bank.  (Author's  abstract) 
W87-00227 


INFLUENCE  OF  SUBTERRANEAN  TERMITES 
ON  THE  HYDROLOGICAL  CHARACTERIS- 
TICS OF  A  CHIHUAHUAN  DESERT  ECOSYS- 
TEM, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field   2G 

W87-00235 


EXAMPLE  OF  A  PEAT  FLOW  NEAR  PRINCE 
RUPERT,  BRITISH  COLUMBIA, 

Thurber  Consultants  Ltd.,  Vancouver  (British  Co- 
lumbia). 

O.  Hungr,  and  S.  G.  Evans. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
22,   No.2,   p  246-249,   May   1985.   4  fig,    11   ref. 

Descriptors:  'Prince  Rupert,  'Peat  bogs,  'Bogs, 
'Peat  flow,  Mass  wasting,  Peat  soils,  British  Co- 
lumbia, Flow  slide. 

Peat  flows,  bog  flows,  or  bog  bursts  consist  of  a 
rapid  downhill  movement  of  masses  of  saturated 
peat.  Although  this  process  has  been  documented 
from  peatlands  in  other  parts  of  the  world,  the 
slope  movement  described  is  the  first  to  be  report- 
ed from  the  Canadian  peatlands.  The  peat  flow 
took  place  on  the  east  coast  of  Kaien  Island,  near 
Prince  Rupert,  British  Columbia  and  was  initiated 
by  a  slump  in  a  peat  spoil  pile.  It  involved  the 
sudden  mobilization  of  a  strip  of  in  situ  peat  210  m 
long  and  approximately  20  m  wide.  The  peat  was 
fibrous,  rich  in  roots  and  had  a  moisture  content  of 
approximately  240%.  The  flow  demonstrated  the 
high  potential  mobility  of  natural  peat  covers  and 
the  role  of  undrained  loading  in  effecting  move- 
ment of  slopes  as  low  as  5  degrees.  (Khumbatta- 
PTT) 
W87-00280 


MEASUREMENT  OF  BOUNDARY  SHEAR 
STRESS  IN  NON-UNIFORM  OPEN  CHANNEL 
FLOW, 

Halcrow  (William)  and  Partners,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-O0323 


CONCEPTUAL  FRAMEWORK  FOR  PREDICT- 
ING THE  OCCURRENCE  OF  SEDIMENT  FO- 


CUSING AND  SEDIMENT  REDISTRIBUTION 
IN  SMALL  LAKES, 

Freshwater    Biological    Association,     Ambleside 

(England). 

J.  Hilton. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  6,  p  1131-1143,  November  1985.  2  fig,  2  tab,  43 

ref. 

Descriptors:  'Lakes,  'Sediments,  Sediment  focus- 
ing, Sediment  redistribution,  Monomictic  lakes, 
Polymictic  lakes,  Deposition,  Model  studies. 

Four  processes  are  important  in  causing  either 
sediment  focusing  or  overestimation  of  sediment 
accumulation  rates  by  traps,  or  both.  The  processes 
are  organic  degradation,  sliding  and  slumping  on 
slopes,  peripheral  wave  action,  and  random  redis- 
tribution of  sediment.  A  simple  model  to  predict 
the  occurrence  of  these  events  was  constructed 
from  published  data  for  monomictic  and  polymic- 
tic lakes  which  contained  sufficient  detail  to  identi- 
fy the  major  redistribution  process.  Boundaries 
between  the  regions  where  different  mechanisms 
dominate  were  calculated  from  the  expected  mode 
of  operation  of  the  processes.  The  model  was 
tested  using  sediment  trap  and  accumulation  rate 
vs.  water  depth  data  from  the  literature.  Other 
published  work  is  in  general  agreement  with  the 
predictions  of  the  model.  (Author's  abstract) 
W87-00376 


MAGNETIC  STUDIES  OF  EROSION  IN  A 
SCOTTISH  LAKE  CATCHMENT.  1.  CORE 
CHRONOLOGY  AND  CORRELATION, 

Liverpool    Univ.    (England).    Dept.    of   Applied 
Mathematics  and  Theoretical  Physics. 
P.  G.  Appleby,  J.  A.  Dealing,  and  F.  Oldfield. 
Limnology  and  Oceanography,  Vol.  30,  No.  6,  p 
1144-1153,  November  1985.  9  fig,  2  tab,  23  ref. 

Descriptors:  'Lakes,  'Sedimentation,  'Magnetic 
studies,  'Erosion,  Scour,  Paleomagnetism,  Scot- 
land, Cores,  Loch  Frisa,  Secular  variations,  Depo- 
sition, Chronology,  Forest  management,  Farming. 

Magnetic  susceptibility,  210-Pb,  137-Cs,  14-C,  and 
paleomagnetic  secular  variation  are  used  to  estab- 
lish the  chronology  of  sedimentation  in  a  set  of 
cores  from  Loch  Frisa  in  western  Scotland.  The 
14-C  dates  obtained  are  not  compatible  with  the 
chronology  derived  from  all  the  other  techniques 
and  this  is  ascribed  to  inwash  of  'old'  particulate 
carbon  from  the  watershed.  Central  cores  show 
little  evidence  of  changes  in  sedimentation  rate 
over  the  last  150  years  whereas  marginal  cores 
contain  evidence  of  major  increases  arising  form 
ploughing  and  from  drainage  associated  with 
catchment  afforestation  since  1935.  The  results  il- 
lustrate the  value  of  a  multiple  core  approach  to 
sedimentation  and  erosion  studies  even  where  com- 
plex lake  morphometry  precludes  calculation  of 
sediment  budgets.  (Author's  abstract) 
W87-00377 


MODD7TED  TECHNIQUE  FOR  RADAR 
TRACKING  OF  FLOAT-DROGUES  IN  LAKE 
WATER  CIRCULATION  INVESTIGATIONS, 

Dundee  Univ.  (Scotland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O04O5 


LAVSED-I-A  MODEL  FOR  PREDICTING 
EROSION  IN  BASINS  AND  TRANSFER  OF 
FINE  SEDIMENTS  IN  NORDIC  WATER- 
SHEDS, (UN  MODELE  POUR  PREDIRE  L'ER- 
OSION  DES  BASINS  ET  IE  TRANSFERT  DE 
SEDEVfENTS  FINS  DAUS  LES  COARS  D'EAU 
NORDIQUES), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00441 


LAVSED-II-A  MODEL  FOR  PREDICTING  SUS- 
PENDED LOAD  IN   NORTHERN  STREAMS, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 

P.  Y.  J ulicn,  and  M.  Frenette. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Vol.  13,  No.  2,  p  162-170,  April  1986.  9  fig,  3  tab,  9 
ref. 

Descriptors:  'Streams,  'Model  studies,  'Soil  ero- 
sion, 'Sediment  yield,  'Mathematical  models, 
Mathematical  studies,  Suspended  load,  Rainfall, 
Snowmelt,  Watersheds,  Canada,  St.  Lawrence 
River,  Climates,  Sediment  transport. 

The  model  LAVSED-II  was  developed  to  evalu- 
ate the  suspended  load  in  northern  streams  that 
results  from  rainfall  and  snowmelt  erosion  on  ups- 
lope  areas.  The  most  important  parameters  are  (1) 
the  physical  characteristics  involved  in  soil  erosion 
processes  and  (2)  the  climatic  parameters  on  a 
month-to-month  basis.  Two  fundamental  relation- 
ships are  obtained  from  the  governing  physical 
processes  and  empirical  relationships  describing 
snowmelt  and  sediment  transport.  The  model  has 
been  applied  to  four  large  watersheds,  tributaries 
of  the  St.  Lawrence  River.  The  computed  sedi- 
ment yield  compares  extremely  well  with  the 
measured  suspended  load  (mostly  wash  load)  in  the 
rivers.  The  magnitude  of  the  peak  during  spring  is 
particularly  well  predicted.  The  computed  sedi- 
ment yield  is  shown  to  be  very  sensitive  to  meteor- 
ological data.  In  the  case  of  ungaged  watersheds, 
the  model  can  be  applied  to  estimate  the  sediment 
yield.  (See  also  W87-00441)  (Author's  abstract) 
W87-00442 


A      DEPTH-INTEGRATED 
SUSPENDED      SEDIMENT 


VALIDITY      OF 
MODEL      FOR 
TRANSPORT, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

Z.  B.  Wang,  and  J.  S.  Ribberink. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  1,  p 

53-67,  1986.  7  fig,  1  tab,  8  ref.  append. 

Descriptors:  'Sediment  transport,  'Mathematical 
models,  'Suspended  sediment,  Mathematical  analy- 
sis, Theoretical  analysis,  Mathematical  equations. 

A  theoretical  and  experimental  investigation  was 
carried  out  on  the  validity  of  a  depth-integrated 
model  for  suspended  sediment  transport  based  on 
an  asymptotic  solution  of  the  two-dimensional  con- 
vection-diffusion equation.  From  the  theoretical 
study,  some  requirements  for  the  validity  of  the 
model  in  terms  of  flow  and  sediment  parameters 
were  found.  The  experimental  study  shows  an 
acceptable  agreement  between  theory  and  meas- 
urement. It  was  concluded  that  the  model  is  valid 
in  cases  where  the  suspended  load  is  the  main 
mode  of  sediment  transport  and  in  cases  where  the 
flow  variations  are  slow/gradual  with  respect  to 
an  obtained  time/length  scale.  (McFarlane-PTT) 
W87-00494 


SUSPENDED    SEDIMENT    -    RIVER    FLOW 
ANALYSIS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00523 


EXPERIMENTAL  DISTURBANCE  AND  THE 
MAINTENANCE  OF  SPECIES  DIVERSITY  IN 
A  STREAM  COMMUNITY, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00572 


COMPUTER  SIMULATION  OF  WATER  DROP 
IMPACT  IN  A  9.6-MM  DEEP  POOL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00604 


EFFECTS  OF  TTLLAGE  AND  RAINFALL  SIM- 
ULATION DATE  ON  WATER  AND  SODL 
LOSSES, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-0O6O5 


ENERGY  DISSIPATION  FOR  WATER  DROP 
IMPACT  INTO  SHALLOW  POOLS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

A.  G.  Ferreira,  and  M.  J.  Singer. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  49,  No.  6,  p  1537-1542,  November-December 

1985.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Rainfall,  'Fluid  drops,  'Shallow 
water,  'Soil  erosion,  Rainfall  mechanics,  Drop 
impact,  Energy  balance. 

The  presence  of  a  shallow  layer  of  water  over  the 
soil  during  a  rainfall  event  is  associated  with  more 
soil  loss  than  the  sum  of  the  soil  loss  produced  by 
rainfall  and  overland  flow  separately.  The  mecha- 
nism for  this  increase  in  raindrop  effectiveness  is 
not  fully  understood.  Rain  drops  (3.2-mm  diam) 
that  were  falling  at  close  to  terminal  velocities  into 
static  water,  were  photographed  (at  1000  frames/ 
second).  During  impact  crater  closing,  soil  from 
the  pool  bed  was  lifted.  The  kinetic  energy  during 
crater  closing  generally  reached  a  larger  value 
than  during  crater  opening.  For  pool  depths  larger 
than  one  drop  diameter  and  for  impact  velocities 
that  are  close  to  drop  terminal  velocity,  after  the 
first  millisecond  the  kinetic  energy  development 
during  the  crater  recession  reaches  values  larger 
than  during  crater  development,  provided  a  bubble 
is  not  formed.  During  the  crater  opening  the  de- 
formable  bottom  absorbs  more  energy  than  the 
nondeformable  bottom.  An  increase  in  drop  impact 
energy  increases  the  maximum  water  depth  that 
will  produce  the  maximum  soil  erosion.  Rain 
impact  on  a  dry  soil  will  break  up  the  soil  aggre- 
gates and  compact  the  soil.  The  transport  will  be 
minimal  because  it  is  only  affected  by  the  droplets 
ejected  from  the  crown.  If  a  layer  of  water  is 
formed  over  the  soil  and  the  rain  continues,  de- 
tachment, lifting,  and  suspension  take  place  and  the 
transport  occurs  at  a  higher  rate  than  for  either  the 
overland  flow  or  the  rainfall  separately.  (Peters- 
PTT) 
W87-00609 


SIMPLE     MODEL     OF     SEDIMENT-LADEN 
FLOWS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00620 


SEGMENTAL  HYDRAULIC  SIMILARITY  IN 
ONE-DIMENSIONAL  RETARDING  FLOW, 

O.  Yucel. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  5,  p  419-428,  May  1986.  6 
fig,  1  tab,  5  ref. 

Descriptors:  'Hydraulic  models,  'Retarded  flow, 
'Reservoirs,  'Sediment  disposition,  Nonuniform 
flow,  Flumes,  Bed  load,  Laboratory  methods,  Sim- 
ulation. 

A  method  for  modeling  large  scale  alluvial  proc- 
esses involving  long  stretches  of  nonuniform  flows 
is  based  on  segmental  hydraulic  simulation.  Rele- 
vant similarity  criteria  are  developed  based  on  the 
basic  gradually  varied  flow  equation.  The  validity 
of  the  approach  is  demonstrated  through  the  re- 
sults of  wide-range  numerical  applications  and  lim- 
ited data  from  flume  experiments.  A  relatively 
short  laboratory  flume  can  be  used  effectively  for 
simulating  a  long  reservoir  in  several  consecutive 
segments  by  sequentially  varying  the  flow  and 
sediment  conditions  at  the  entrance  and  exit  sec- 
tions of  the  flume.  (Swanigan-PTT) 
W87-00623 


MATHEMATICAL  MODELING  OF  SUSPEND- 
ED SEDIMENT  IN  NONUNIFORM  FLOWS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
L.  C.  van  Rijn. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vo.  112,  No  6,  p  433^55,  June  1986.  19 
fig,  21  ref. 

Descriptors:  'Mathematical  models,  'Suspended 
sediments,  'Nonuniform  flow,  Hydraulics,  Fluid 


flow,  Bed  load,  Fall  velocity,  Stochastic  process, 
Open  channels. 

A  two-dimensional  vertical  mathematical  model 
for  suspended  sediment  is  based  on  the  width- 
integrated  convection-diffusion  equation  for  the 
sediment  particles  including  settling  effects.  Local 
fluid  velocities  and  mixing  coefficients  are  de- 
scribed by  a  new  profile  model.  Measured  and 
computed  velocities  of  strongly  nonuniform  flows 
were  used  for  calibration  of  the  profile  model.  A 
stochastic  approach  is  introduced  to  represent  the 
sediment  input  at  the  bed.  The  convection-diffu- 
sion equation  is  solved  by  a  finite-element  method. 
A  sensitivity  analysis  is  presented  to  show  the 
influence  of  the  main  controlling  parameters.  A 
verification  analysis  is  presented  using  flume  and 
field  data  of  dredged  trenches.  (Swanigan-PTT) 
W87-00625 


SIMULATION    OF    MISSOURI    RIVER    BED 
DEGRADATION, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  4A. 
W87-00628 


WASHLOAD  AND  FINE  SEDIMENT  LOAD, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  S.  Woo,  P.  Y.  Julien,  and  E.  V.  Richardson. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  6,  p  541-545,  June  1986.  2 

fig,  Href. 

Descriptors:  'Wash  load,  'Sediment  load,  Sedi- 
ments, Bed  load,  Flow  discharge,  Channels, 
Streams. 

This  technical  note  clarifies  and  defines  'washload' 
and  'fine  sediment  load'  as  they  refer  to  flows  in 
channels  and  coarse  bed  streams.  Fine  sediment 
load  refers  to  silts  and  clays  and  washload  refers  to 
the  part  of  the  total  load  that  is  washed  through 
the  channel  and  not  found  in  significant  quantity  in 
the  bed.  In  streams  with  large  concentrations  of 
fines,  the  sediment  size  may  be  much  smaller  than 
0.0625  mm.  The  fluid  becomes  very  viscous  at  low 
concentrations  of  clay  and  the  reduced  settling 
inhibits  the  exchange  of  sediment  particles  between 
the  bed  and  the  suspension.  In  coarse  bed  streams, 
sands  and  fine  gravels  may  be  considered  as  wash- 
load  as  long  as  the  sediment  transport  capacity 
remains  larger  than  the  availability  of  the  sediment. 
Different  conditions  prevail  intermittently  when 
the  upstream  supply  exceeds  the  transport  capac- 
ity. (Peters-PTT) 
W87-OO630 


STUDY  OF  SYNTHETIC  SEDTMENTGRAPHS 
FOR  UNGAGED  WATERSHEDS, 

Transviron,  Inc.,  Lutherville,  MD. 

V.  J.  Chen,  and  C.  Y.  Kuo. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  35-54,  April  15,  1986.  9  fig,  5  tab,  15  ref. 

Descriptors:  'Sediment  discharge,  'Hydrographs, 
'Ungaged  watersheds,  'Sediment  yield,  Sediment 
erosion,  Storms,  Unit  sedimentgraph,  Rainfall, 
Mathematical  models. 

A  new  rigorous  procedure  was  developed  to  gen- 
erate unit  sedimentgraphs  from  ungaged  water- 
sheds. The  model  is  based  on  a  1-hr  sedimentgraph, 
which  is  defined  as  the  direct  sedimentgraph  re- 
sulting from  one  unit  of  effective  sediment  yield  of 
a  storm  of  1  hr  duration  generated  uniformly  over 
the  basin  at  a  uniform  rate.  Thus,  the  1-hr  sedi- 
mentgraph of  a  storm  for  a  specific  watershed  can 
be  generated  by  convolving  the  1-hr  unit  sediment- 
graph with  the  effective  sediment  erosion  of  1  In- 
duration provided  that  the  rainfall  record  and 
characteristics  of  soil  and  watershed  are  known. 
Results  of  both  'spatial'  and  'temporal'  verification 
of  the  developed  model  show  that  agreements  be- 
tween synthetic  and  actual  sedimentgraphs  are 
fairly  good.  (Author's  abstract) 
W87-00633 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


EFFECT  OF  SEDIMENT  ON  EARTHQUAKE- 
INDUCED  RESERVOIR  HYDRODYNAMIC 
RESPONSE, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  8B. 

W87-00732 


TRACTIVE  STRESS  AND  THE  ONSET  OF  BED 
PARTICLE  MOVEMENT  IN  GRAVEL 
STREAM  CHANNELS:  DIFFERENT  EQUA- 
TIONS FOR  DIFFERENT  PURPOSES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00787 


DISTRIBUTION  OF  POTENTIAL  MACROFOS- 
STLS  IN  LAKE  DOBSON,  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00796 


TURBULENT     STRUCTURE     IN     A     RIVER 
BEND, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00823 


acceptable  in  terms  of  spatial  and  temporal  uni- 
formity. A  development  program  was  initiated  to 
address  this  need,  and  has  resulted  in  the  deploy- 
ment of  systems  employing  adjustable  peristaltic 
pumps  and  1P24T  'SCANI VALVE'  fluidic  wafer 
switches  ganged  on  a  common  driving  shaft.  A 
battery-powered  relaxation  oscillator  provides 
timing  signals  used  to  advance  the  SCANI- 
VALVE  stepping  motor  drive;  and  use  of  batterry 
powered  pumps  and  flowmetering  instrumentation 
renders  the  system  immune  to  line  power  failures. 
An  extended  program  of  solution  delivery  tests 
indicates  that  if  kept  free  of  particulate  matter  and 
algal  growth,  the  system  possesses  the  required 
reliability  and  uniformity  of  application.  (2)  Matrix 
and  tracer  solution  blending/storage.  Since  contin- 
uous application  of  a  calcium  chloride  solution 
(200  mg/1  as  Ca)  is  required  for  curent  experi- 
ments, it  was  necessary  to  provide  for  continuous 
blending  and  storage  of  this  solution  as  a  separate 
unit  operation,  by  metering  a  concentrated  solution 
into  a  stream  of  well  water.  The  blended  stream  is 
continuously  fed  into  a  holding  tank  which  has 
capacity  for  ca.  2  1/2  days  of  operation.  In  this 
way,  storage  is  adequate  to  permit  uninterrupted 
operation  over  a  weekend.  (3)  Devices  for  ground- 
water sampling.  The  caissons  are  fitted  with  eight 
sampling  ports  arranged  vertically,  and  accessible 
from  a  central  caisson.  The  ports  are  in  turn  fitted 
with  horizontal  boreholes  into  which  porous  cups 
or  other  sampling  devices  can  be  deployed.  (See 
also  W87-O0049)  (Lantz-PTT) 
W87-OO065 


planning,    Basins,    Evaporation,    Model    studies, 
Groundwater. 

Measurement  of  chloride  concentration  and  water 
equivalent  in  precipitation  and  recharge  at  a  site 
can  be  extrapolated  to  determine  available  mois- 
ture in  a  nearby  basin.  This  method  may  also  be 
extrapolated  to  a  basin  with  similar  climatic  char- 
acteristics if  precipitation,  vegetation,  and  topo- 
graphic data  are  available.  The  average  accuracy 
of  the  total  of  evaporation,  recharge,  and  runoff 
(assuming  no  storage)  was  about  10%  of  total 
precipitation.  Soil-moisture  measurements  indicate 
the  entire  10%  error  in  moisture  balance  can  be 
attributed  to  annual  changes  in  storage.  Data  re- 
quirements for  the  method  are  considerably  less 
than  data  requirements  for  energy-budget  methods 
to  determine  available  moisture.  Potential  applica- 
tions of  the  method  to  hydrologic  problem-solving 
are:  (1)  estimating  total  available  moisture  from 
chloride  concentrations  in  groundwater  or  surface 
water  or  both;  (2)  modeling  paleoclimate  scenarios 
and  evaluating  their  correctness  by  comparison 
with  paleo-groundwater  chloride  concentrations; 
and,  (3)  providing  an  independent  comparison  for 
water  budgets  obtained  by  energy-budget  methods. 
Obviously  the  method  cannot  be  applied  readily  to 
systems  with  a  lithologic  source  of  chloride.  Most 
systems  primarily  consisting  of  tuff,  intrusive  vol- 
canic rock,  nonmarine  sediments,  quartzite,  and 
other  metamorphic  rocks  will  be  suitable  for  appli- 
cation of  the  model.  (Author's  abstract) 
W87-00154 


STABLE  CHANNELS  WTTH  MOBILE  GRAVEL 
BEDS, 

University  of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00824 


ARMORING  AND  SORTING  SIMULATION  IN 
ALLUVIAL  RIVERS, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-O0826 


2K.  Chemical  Processes 


FATE  OF  NUCLIDES  IN  NATURAL-WATER 
SYSTEMS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-OO036 


APPARATUS  FOR  GROUND  WATER  CHEM- 
ISTRY INVESTIGATIONS  IN  FTELD  CAIS- 
SONS, 

Los  Alamos  National  Lab.,  NM. 

E.  J.  Cokal,  E.  StaUings,  R.  Walker,  J.  W.  Nyhan, 

and  W.  L.  Polzer. 

IN:   Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  348-356. 

Descriptors:  *Chemical  analysis,  'Groundwater, 
•Apparatus,  'Field  caissons,  'Experimental  design, 
Experimental  data,  Peristaltic  pumps,  Reliability, 
Calcium  chloride,  Water  sampling,  Sample  prepa- 
ration. 

Los  Alamos  is  currently  in  its  second  season  of 
groundwater  chemsitry  and  hydrology  experimen- 
tation in  a  field  facility  that  incorporates  clusters  of 
six,  3-meter  diameter  by  6-meter  deep,  soil-filled 
caissons  and  required  ancillaries.  Initial  experience 
gained  during  the  1983  field  season  indicated  the 
need  for  further  development  of  the  technology  of 
this  type  of  experimentation  supporting  hydrologic 
waste  management  research.  The  presentation  in- 
cluded discussion  of  the  following  topics:  (1)  Uni- 
form field  application  of  water/matrix  solutions  to 
the  caisson.  Study  of  various  devices  employed  for 
the  uniform  application  of  water  to  field-scale  ex- 
perimental  plots  suggested   that  none  would  be 


DYNAMIC  NITROGEN  BALANCE  MODEL 
FOR  RIVER  SYSTEMS, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  and  R.  J.  Williams. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  89-99,  5  fig,  1 
tab,  9  ref. 

Descriptors:  'Nitrogen,  'Dynamic  models, 
'Rivers,  Thames  River,  England,  Denitrification, 
Water  pollution  sources,  Effluents,  Surface- 
groundwater  relations,  Model  studies,  Surface 
runoff,  Tributaries,  Groundwater. 

As  part  of  a  collaborative  study  with  Thames 
Water  Authority  a  multi-reach,  multi-tributary 
flow  and  quality  model  has  been  developed  for  the 
Thames  River  System.  The  model  accounts  for 
sources  of  nitrogen  from  effluent  discharges,  tribu- 
taries, surface-runoff  and  groundwater  and  losses 
of  nitrogen  via  abstracted  water  and  denitrification 
processes.  The  model  is  dynamic  in  that  it  de- 
scribes the  day  to  day  variations  in  water  quality, 
and  can  therefore  be  used  either  in  a  real  time 
forecasting  role  to  predict  the  arrival  time  of  poor 
quality  water  at  key  abstraction  sites  or,  in  a  design 
role,  to  provide  information  on  the  probability 
distribution  of  water  quality  at  these  locations.  (See 
also  W87-00127)  (Author's  abstract) 
W87-00134 


SEDIMENT    AND    NUTRIENT    DISCHARGE 
THROUGH  STREAMFLOW  FROM  TWO  EX- 
PERIMENTAL   WATERSHEDS    IN    MATURE 
OAK-BEECH   FOREST   ECOSYSTEMS   NEAR 
ISTANBUL,  TURKEY, 
Istanbul  Univ.  (Turkey).  Faculty  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-00153 


USE  OF  THE  CHLORIDE  ION  IN  DETERMIN- 
ING HYDROLOGIC-BASrN  WATER  BUDGETS 
-  A  3-YEAR  CASE  STUDY  IN  THE  SAN  JUAN 
MOUNTAINS,  COLORADO,  USA, 

Geological  Survey,  Denver,  CO. 
H.  C.  Claassen,  M.  M.  Reddy,  and  D.  R.  Halm. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  49-71,  June  15,  1986.  5  fig,  7  tab,  15  ref.  DOE 
Agreement  No.  DE-AI08-76DP00474. 

Descriptors:  'Chlorides,  'Hydrologic  budgets, 
'San  Juan  Mountains,  'Colorado,  Precipitation, 
Recharge-runoff    relationships,    Water    resources 


NUMERICAL  LUMPED-PARAMETER 

MODEL  FOR  SIMULATING  THE  ISOTOPIC 
EVOLUTION  OF  CLOSED-BASIN  LAKES, 

New  Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00155 


DIRECT  MEASUREMENT  OF  ATP  AND  ADE- 
NINE NUCLEOTIDE  POOL  TURNOVER  TN 
MICROORGANISMS:  A  NEW  METHOD  FOR 
ENVIRONMENTAL  ASSESSMENT  OF  ME- 
TABOLISM, ENERGY  FLUX  AND  PHOSPHO- 
RUS DYNAMICS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O0163 


MIRES  OF  JAPAN  TN  RELATION  TO  MTRE 
ZONES,  VOLCANIC  ACTrVTTY  AND  WATER 
CHEMISTRY, 

Hokkaido    Univ.,     Sapporo    (Japan).     Graduate 

School  of  Environmental  Science. 

L.  Wolejko,  and  K.  Ito. 

Japanese  Journal  of  Ecology,  Vol.  35,  No.  5,  p 

575-586,  March,  1986.  5  fig,  3  tab,  55  ref. 

Descriptors:  'Bogs,  'Wetlands,  'Chemical  proper- 
ties, 'Vegetation,  Mine  zones,  Hydrology,  Marsh 
plants,  Ferns,  Marshes,  Nutrients,  Japan. 

Japanese  mires  are  discussed  in  terms  of  volcanic 
activity  and  chemical  properties  of  river  waters 
and  volcanic  ash.  A  type  of  mire  resembling  the 
Hochmoor  developed  on  tephras  is  described 
along  with  the  concept  of  the  tephra trophic  mire,  a 
kind  of  mire  renewing  under  the  influence  of  teph- 
ras. It  is  proposed  that  wetlands  vegetation  be 
classified  on  the  basis  of  water  chemistry  and  hy- 
drology rather  than  by  morphological  features. 
According  to  this  proposal,  mires  in  Hokkaido 
may  be  classified  as  follows:  the  bog  and  fen  part 
of  the  tephratrophic  mixed  mire,  the  mountain 
tephratrophic  fen,  several  types  of  lowland  fens, 
and  fen  swamp  (alder  swamp).  In  addition,  five 
mire  zones  in  Japan  are  distinguished  vertically 
and  horizontally  by  mire  types  and  presence  or 
absence  of  peat:  the  zone  of  mountain  bog  of 
Hokkaido,  the  zone  of  raised  bog  of  Hokkaido,  the 
zone  of  mountain  bog  and  upland  raised  bog  of 
northern  Honshu,  the  traditional  zone,  and  the 
zone  of  peatless  mires  of  southern  Japan.  (Geiger- 
PTT) 
W87-00182 


, * B 


DETERMINATION  OF  GLYPHOSATE  HERBI- 
CIDE AND  (AMINOMETHYDPHOSPONIC 
ACTD  TN  NATURAL  WATERS  BY  LIQUID 
CHROMATOGRAPHY  USING  PRE-COLUMN 
FLUOROGENIC  LABELING  WITH  9-FLUOR- 
ENYLMETHYL  CHEOROFORMATE, 
Florida  Univ.,  Gainesville.  Dept.  of  Food  Science 
and  Human  Nutrition. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00212 


TITRATION  OF  SULPHIDES  AND  THIOLS  TN 
NATURAL  WATERS, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

D.  Dyrssen,  and  M.  Wedborg. 
Analytica  Chimica  Acta  ACACAM,  Vol.  180,  p 
473-479,  February  1986.  4  fig,  12  ref. 

Descriptors:  'Water  analysis,  'Boulegue  proce- 
dure, 'Sulfide,  'Thiols,  'Thiosulphate,  'Sulfite, 
Mercuric  chloride,  Titration,  Chemical  analysis. 

The  concentrations  of  the  species  present  during 
the  procedure  of  Boulegue  for  determination  of 
sulfide,  thiols,  thiosulfate,  and  sulfite  in  mineral 
water  by  titration  with  mercury  (II)  chloride  were 
calculated  and  functions  suitable  for  the  evaluation 
of  the  equivalence  points  were  derived.  It  is  shown 
that  the  halide  ions  in  seawater  interfere  only  with 
the  titration  of  sulfite.  (Author's  abstract) 
W87-00264 


PRECONCENTRATION  BY  DITHIOCARBA- 
MATE  EXTRACTION  FOR  DETERMINATION 
OF  TRACE  ELEMENTS  TN  NATURAL 
WATERS  BY  INDUCTIVELY-COUPLED 
PLASMA  ATOMIC  EMISSION  SPECTROME- 
TRY, 

Kyoto  Univ.,  Uji  (Japan).  Inst,  for  Chemical  Re- 
search. 

M.  Sugiyama,  O.  Fujino,  S.  Kihara,  and  M.  Matsui. 
Analytica  Chimica  Acta  ACACAM,  181,  p  159- 
168,  March  31,  1986.  5  fig,  4  tab,  16  ref. 

Descriptors:  'Dithiocarbamate  extraction,  'Trace 
elements,  'Water  analysis,  'Atomic  emission  spec- 
trometry, Arsenic,  Selenium,  Molybdenum,  Zinc, 
Cadmium,  Tin,  Iron,  Chromium,  Lead,  Vanadium, 
Copper,  Manganese,  Hydrogen  ion  concentration, 
Chelating  agents. 

Preconcentration  by  dithiocarbamate  extraction 
into  2-ethylhexyl  acetate  for  simultaneous  determi- 
nation of  trace  elements  in  natural  water  is  de- 
scribed. After  250-fold  concentration,  the  organic 
phase  is  used  directly  for  inductively-coupled 
plasma  atomic  emission  spectrometry.  Thirteen 
elements  (As,  Se,  Mo,  Zn,  Cd,  Ni,  Co,  Sn,  Fe, 
CrfVI),  Pb,  V,  and  Cu)  are  simultaneously  concen- 
trated at  pH  4.3  with  the  combination  of  ammoni- 
um tetramethylenedithiocarbamate  and  dibenzy- 
lammonium  dibenzyldithiocarbamate  and  are  de- 
termined in  the  extract.  Mn  and  Cr(IH)  are  also 
determined  after  preconcentration  at  pH  6.9  with 
the  same  chelating  agents.  Results  of  analysis  of 
Lake  Biwa  (Japan)  waters  by  the  method  are  de- 
scribed. (Author's  abstract) 
W87-O0265 


DETERMINATION  OF  THALLIUM  LN  SEDI- 
MENTS AND  NATURAL  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

J.  P.  Riley,  and  S.A.  Siddiqui. 
Analytica  Chimica  Acta  ACACAM,  Vol  181,  p 
117-123,  March  31,  1986.  4  tab,  10  ref. 

Descriptors:  'Water  analysis,  'Thallium,  'Sea 
water,  'Thermal  atomic  absorption  spectrometry, 
•Anodic  stripping  voltammetry,  Deep-sea  sedi- 
ments, Anion-exchange  resin,  Chemical  analysis. 

Thallium  may  be  routinely  determined  in  natural 
waters  (including  sea  water)  by  first  preconcentrat- 
ing  it  by  adsorption  from  oxidizing  medium  onto  a 
strongly  basic  anion  exchanger  such  as  the 
tetrachlorothallate(III)  ion.  After  elution  with 
sulfur  dioxide  and  evaporation,  thallium  is  estimat- 


ed either  by  graphite-furnace  atomic  absorption 
spectrometry  or  by  differential-pulse  anodic  strip- 
ping voltammetry.  Relative  standard  deviations  of 
4%  were  found  for  both  endpoints  at  thallium 
concentrations  of  15  nanogram/liter.  There  was 
good  agreement  between  the  results  obtained  by 
the  two  techniques.  The  technique  is  also  applied 
to  digests  from  deep-sea  sediments.  (Author's  ab- 
stract) 
W87-00266 


CHEMICAL  DERTVATIZATION  ANALYSIS  OF 
PESTICIDE  RESIDUES.  X.  ANALYSIS  OF  TEN 
ACTD  HERBICIDES  TN  NATURAL  WATERS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00271 


PREDICTING  SALINIZATION  AND  SODIFI- 
CATION  OF  A  BARE  SANDY  LOAM  SOLE 
AFTER  IRRIGATION  WITH  POOR-QUALITY 
WATER  INTERSPERSED  WITH  RAIN, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Soils. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-00272 


ACCUMULATIVE  SAMPLING  OF  TRACE  PES- 
TICIDES AND  OTHER  ORGANICS  LN  SUR- 
FACE WATER  USING  XAD-4  RESIN, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O0274 


DYNAMIC  THERMAL  STRIPPING  PROCE- 
DURE FOR  THE  ANALYSIS  OF  FUEL  OLE  NO. 
2  AND  KEROSENE  LN  WATER, 

Army  Environmental  Hygiene  Agency,  Aberdeen 

Proving  Ground,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00277 


CHEMICAL  DIFFERENCES  BETWEEN 
EVENT  AND  WEEKLY  PRECIPITATION  SAM- 
PLES LN  NORTHEASTERN  ILLINOIS, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-00283 


SCAVENGING  RATIOS  OF  ACIDIC  POLLUT- 
ANTS AND  THEIR  USE  LN  LONG-RANGE 
TRANSPORT  MODELS, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00284 


TRACE  ORGANIC  COMPOUNDS  LN  RAIN  -  H. 
GAS  SCAVENGING  OF  NEUTRAL  ORGANIC 
COMPOUNDS, 

Oregon   Graduate   Center,    Beaverton.    Dept.   of 
Chemical,  Biological,  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0285 


PERSONAL  EXPOSURES,  INDOOR-OUT- 
DOOR RELATIONSHIPS,  AND  BREATH 
LEVELS  OF  TOXIC  ALR  POLLUTANTS  MEAS- 
URED FOR  355  PERSONS  LN  NEW  JERSEY, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00287 


PRECIPITATION  CHEMISTRY  AFFECTED  BY 
DIFFERENCES  LN  LOCATION  OF  COLLEC- 
TION SITES  AND  STORAGE  METHODS, 

Maritimes  Forest   Research   Centre,   Fredericton 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00288 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

EMISSIONS  OF  BIOGENIC  SULFUR  GASES 
FROM  A  DANISH  ESTUARY, 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00289 


SOURCE  APPORTIONMENT  OF  WET  SUL- 
FATE DEPOSITION  IN  EASTERN  NORTH 
AMERICA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00290 


BIOGENIC  AND  ANTHROPOGENIC  ORGAN- 
IC COMPOUNDS  LN  RAIN  AND  SNOW  SAM- 
PLES COLLECTED  LN  SOUTHERN  CALIFOR- 
NIA, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00295 


VARIATION  LN  TRACE  METAL  EXPORTS 
FROM  SMALL  CANADIAN  SHIELD  WATER- 
SHEDS, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0329 


ANAEROBIC  METHANE  OXIDATION  RATES 
AT  THE  SULFATE-METHANE  TRANSITION 
LN  MARINE  SEDIMENTS  FROM  KATTEGAT 
AND  SKAGERRAK  (DENMARK), 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00372 


PARTICULATE  AND  OPTICAL  PROPERTIES 
DURING  CAC03  PRECIPITATION  LN  OTTSCO 
LAKE, 

Rochester  Univ.,  NY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-O0373 


MODELING  OF  DISSOLVED  SOLIDS  LN  A 
RIVER  USING  FLOW  COMPONENTS  (MO- 
DELISATTON  DES  SOLLDES  DISSOUS  EN  RI- 
VIERE A  L'AIDE  DES  COMPOSANTES  DE 
L'ECOULEMENT), 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00443 


SULFATE  AND  NITRATE  CHEMISTRY  IN  CU- 
MULIFORM  CLOUDS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0457 


RANK     CORRELATION     FOR     SCREENING 
PRECIPITATION  CHEMISTRY  DATA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-O0465 


DETERMINATION  OF  DEUTERIUM  LN 
WATER  BY  GAS-PHASE  INFRARED  SPEC- 
TROPHOTOMETRY, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

J.  J.  Shakar,  C.  K.  Mann,  and  T.  J.  Vickers. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  3, 
p  1460-1461,  June  1986.  1  fig,  1  tab,  7  ref. 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 


Descriptors:  'Chemical  analysis,  'Water  analysis, 
•Deuterium,  *  Spectrophotometry,  'Infared  spec- 
troscopy. 

The  sensitivity  of  gas-phase  infrared  spectrophoto- 
metry for  the  determination  of  deuterium  in  water 
is  evaluated.  Syringe  injection  of  20  microliters  of 
sample  into  a  heated  10  cm  path-length  cell  is 
shown  to  provide  a  detection  limit  of  about  60 
ppm.  The  analytical  response  is  shown  to  be  linear 
with  concentration  from  natural  abundance  (ISO 
ppm)  to  at  least  1.8  atom  percent  deuterium.  The 
sensitivity  of  300  ppm  would  indicate  the  utility  of 
the  vapor-phase  infrared  method  for  body  water 
volume  studies.  (McFarlane-PTT) 
W87-00484 


CARBON  CYCLE  FOR  LAKE  WASHINGTON  - 
A  STABLE  ISOTOPE  STUDY, 

Washington  Univ.,  Seattle.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00564 


ORGANIC  CARBON  IN  THE  CAURA  RIVER, 
VENEZUELA, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00568 


CONTROLS  ON  SILICA  IN  GROUNDWATER 
ENVIRONMENTS  IN  THE  UNITED  KING- 
DOM, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00584 


DETERMINATION  OF  THE  COMPONENTS 
OF  STORMFLOW  USING  WATER  CHEMIS- 
TRY AND  ENVIRONMENTAL  ISOTOPES, 
MATTOLE  RIVER  BASIN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00637 


NEW  ION-SELECTIVE  ELECTRODE  FOR  NI- 
TRATE DETERMINATION, 

Muenster  Univ.   (Germany,   F.R.).   Anorganisch- 
Chemisches  Inst. 

O.  G.  B.  Nambiar,  J.  Weinzierl,  and  F.  Umland. 
Fresenius'    Zeitschrift    fuer   Analytische    Chemie 
ZACFAU,  p  322:327-328,  January  1985.  2  fig,  1 
tab,  6  ref. 

Descriptors:  'Chemical  analysis,  'Nitrates,  Water 
analysis,  Nitrification,  Electrodes. 

A  new  ion-selective  electrode  which  can  be  used 
for  nitrate  determination  in  a  concentration  range 
of  .1  to  .0001  mol/1  is  described.  The  polymer  ion- 
exchanger  membrane  is  formed  by  an  epoxy  resin, 
after  Nitron  nitrate  is  introduced  to  serve  as  an 
anchor  group.  The  selectivity  constants  K  sub  T-I 
have  been  determined  for  Cl(-),  C104(-),  HC03(-), 
S04(2-),  HP04(2-)  Mo04(2-),  and  W04(2-)  as  fol- 
lows: 0.7,  0.7,  0.08,  0.02,  0.002,  0.0044,  and  0.0004. 
The  interfering  effect  of  Cl(-)  and  C104(-)  ions  is 
rather  strong,  so  that  these  ions  have  to  be  re- 
moved before  measurement.  (Author's  abstract) 
W87-00648 


EFFECTS  OF  PH  UPON  THE  ENVIRONMEN- 
TAL FATE  OF  (14C)FENITROTHION  IN  AN 
AQUATIC  MICROCOSM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00683 


STABLE  CARBON  ISOTOPES  OF  HC03(-)  IN 
THE  AQUIA  AQUIFER,  MARYLAND:  EVI- 
DENCE FOR  AN  ISOTOPICALLY  HEAVY 
SOURCE  OF  C02, 

Geological  Survey,  Towson,  MD. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-00685 


GAS  CHROMATOGRAPHIC  ANALYSIS  OF 
TRACE  METALS  ISOLATED  FROM  AQUE- 
OUS SOLUTIONS  AS  DHTHYLDrrHIOCAR- 
BAMATES, 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal  (Quebec).  Dept.  of  Chemistry. 

N.  J.  Carvajal,  and  R.  H.  Zienius. 

Journal  of  Chromatography  JOCRAM,  Vol.  355, 

No.  1,  p  107-116,  March  14,  1986.  3  fig,  4  tab,  33 

ref. 

Descriptors:  'Gas  chromatography,  'Chemical 
analysis,  *Diethyldithiocarbamates,Trace  metals, 
Trace  elements,  Metals,  Aqueous  solutions,  Sea- 
water,  Reagents. 

While  the  determination  of  trace  levels  of  metal 
ions  in  sea  waters  and  other  marine  samples  can  be 
accomplished  by  spectroscopic  means  (atomic  ab- 
sorption or  inductively  coupled  plasma)  recent 
publications  describing  the  determination  of  metal 
ions  as  diethyldithiocarbamate  derivatives  has 
raised  the  possibility  of  using  gas  chromatographic 
techniques.  A  study  was  undertaken  to  establish 
optimum  procedures  both  for  the  isolation  of  trace 
metals  as  diethyldithiocarbamates  from  aqueous 
media  and  for  their  quantitation  by  gas  chromatog- 
raphy. The  diethyldithiocarbamate  standards  re- 
quired for  this  study  (i.e.  those  of  Ni(II),  Cu(H), 
Zn(II),  Cd(II).  Pb(H).  Hg(H)  and  Co(IH))  were 
prepared  and  characterized.  A  gas  chromatogra- 
phic method  was  developed,  involving  the  use  of 
the  mixed  stationary  phases  QF-1  and  OV-101  at 
low  concentrations,  which  gave  a  highly  efficient 
separation  of  mixtures  of  up  to  five  of  the  metals 
studied.  Contrary  to  other  reports  in  the  literature 
dealing  with  the  gas  chromatography  of  some 
metal  diethyldithiocarbamate  or  other,  the  use  of 
glass  tubing  to  pack  columns  was  found  to  be 
critical  for  obtaining  successful  separations,  and 
elimination  of  possible  degragation  of  the  metal 
diethyldithiocarbamates  on  the  columns.  Linear  re- 
sponses were  the  rule  in  the  nanogram  concentra- 
tion range  investigated  for  each  metal.  Accuracy 
of  analyses  of  ppm  concentrations  of  the  metals 
was  in  the  order  of  approx.  5%  or  better.  Low  ppb 
(nanogram/ml)  detection  was  feasible  starting  with 
metals  dissolved  in  either  distilled  water,  or  in 
synthetic  sea  water.  Theoretical  principles  have 
been  proposed  to  account  both  for  the  nature  of 
the  gas  chromatographic  separation  observed  and 
for  the  degradation  problems  encountered  and 
overcome.  (Author's  abstract) 
W87-00709 


COMPOSITIONAL  CHANGE  OF  ORGANIC 
MATTER  IN  RAINWATER  DURING  PRECIPI- 
TATION EVENTS, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

K.  Kawamura,  and  I.  R.  Kaplan. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

3,  p  527-535,  March  1986.  8  fig,  4  tab,  26  ref.  EPA 

Assistance  Agreement  CR-807864-01. 

Descriptors:  'Organic  matter,  'Rain,  'Chemistry 
of  precipitation,  'Chemical  composition,  Los  An- 
geles, California,  Hydrocarbons,  Time  series  analy- 
sis, Mathematical  studies,  Fatty  acids,  Benzoic 
acids,  Phenols,  Chemical  analysis. 

Ten  rain  samples  were  collected  at  west  Los  Ange- 
les, California,  during  two  precipitation  events. 
The  samples  were  extracted  with  CH2C12  using  a 
separatory  funnel  followed  by  continuous  steam 
distillation  extraction.  Extracts  were  analyzed  for 
n-alkanes,  UCM  of  hydrocarbons,  PAHs,  FAs, 
benzoic  acids  and  phenols  using  capillary  gas  chro- 
matography. The  concentrations  of  some  com- 
pounds decrease  with  time,  whereas  those  of  other 
compounds  increased  during  the  precipitation. 
Fluctuations  of  organic  concentrations  with  time 
are  interpreted  as  being  due  to  washout  effect  and 
transient  input  of  organic  matter  during  the  pre- 
cipitation event.  The  major  factor  controlling  the 
inputs  is  suggested  to  be  wind  which  carries  the 
organic  constituents  from  biogenic  and/or  anthro- 
pogenic (motor  vehicle)  sources.  The  origins  of  air 


masses  scavenged   during  a  rain  event  may  be 
traced  by  analysis  of  the  organic  constituents  in  the 
rain  water.  (Author's  abstract) 
W87-00726 


IN  SEARCH  OF  A  CHARACTERISTIC  SIGNA- 
TURE FOR  GROUNDWATER  AQUD7ERS  -  A 
CASE  STUDY  FROM  ISRAEL, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00788 


REPETITIVE  STRIPPING  AND  TRAPPING 
APPLnCD  TO  THE  DETERMINATION  OF 
TRACE  HYDROCARBONS  IN  AQUEOUS 
SAMPLES, 

Ceskoslovenska  Akademie  Ved,  Brno.  Ustav  Ana- 

lyticke  Chemi. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00792 


PRELIMINARY  MODEL  OF  LONG-TERM 
CHANGES  IN  STREAM  ACIDITY  IN  SOUTH- 
WESTERN SCOTLAND, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-00822 


2L.  Estuaries 


ESTUARTNE  COMPARISONS. 

Estuarine  Research  Foundation. 
Academic  Press,  New  York.  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,   1981.  Edited  by  Victor  S.  Kennedy.  709  p. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Conferences,  Marshes,  Chang  Jiang  River,  China, 
Anadromous  fish,  Sedimentation,  Sediment  trans- 
port, Saline-freshwater  interfaces. 

This  proceedings  of  the  Sixth  Biennial  Conference 
of  the  Estuarine  Research  Foundation  continues 
the  practices  of  publishing  selected  papers  present- 
ed at  Invited  Sessions  during  the  meetings.  In  the 
first  section,  a  number  of  comparisons  of  different 
kinds  are  made  among  estuaries  after  attention  has 
been  drawn  to  problems  associated  with  the 
making  of  measurements  on  which  such  compari- 
sons are  made.  The  second  section  includes  review 
papers  on  aspects  of  the  diverse  interactions  that 
occur  on  or  in  marsh  soils,  coupled  with  new  and 
complementary  information  derived  from  recent 
studies.  Another  section  examines  the  matter  of 
retention  of  invertebrate  larvae  in  seaward-drain- 
ing estuaries,  while  the  final  section  draws  atten- 
tion to  the  Chang  Jian  estuary  in  China,  juxtapos- 
ing historical  data  spanning  two  millenia  with 
recent  knowledge  derived  from  use  of  space  satel- 
lites. (See  also  W87-00006  thru  W87-00035)  (Lantz- 
PTT) 
W87-00005 


SCALES  OF  VARIABHJTY  IN  ESTUARINE 
ECOSYSTEMS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

M.  R.  Lewis,  and  T.  Piatt. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  3-19,  9  fig,  38  ref. 

Descriptors:  'Estuarine  environment,  'Variability, 
•Ecosystems,  Dynamics,  Bedford  Basin,  Nova 
Scotia,  Spatial  distribution,  Temporal  distribution, 
Biomass,  Time  series  analysis,  Phytoplankton,  Pho- 
tosynthesis, Nutrients,  Light  penetration. 

Ecological  dynamics  in  estuaries  can  be  character- 
ized in  terms  of  spatial  and  temporal  scales  of 
variability.  Data  from  Bedford  Basin  and  other 
inlets  on  the  Atlantic  Coast  of  Nova  Scotia  are 
used  to  examine  the  scales  of  physical  forcing  and 
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the  scales  of  biological  response.  It  was  established 
that  temporal  scales  for  which  these  inlets  appear 
to  be  autonomous  with  respect  to  the  adjacent 
continental  shelf  (approximately  <  3  days),  and 
theoretical  criteria  for  autonomy  based  on  the  dis- 
tribution of  biological  variability  in  the  frequency 
domain  were  developed.  The  spatial  distribution  of 
phytoplankton  biomass  is  analyzed  in  the  waven- 
umber  domain.  A  'biological  window'  in  the  wa- 
venumber  spectrum  is  suggested,  where  growth 
processes  are  the  principal  determinants  of  the 
variance  spectrum.  On  either  side  of  this  window, 
physical  forces  override  biological  processes.  It  is 
concluded  that  in  estuaries,  where  physical  forcing 
is  often  strong  in  amplitude  and  complex  in  fre- 
quency structure,  it  is  particularly  important  to 
emphasize  the  scales  of  variability  for  both  physi- 
cal and  biological  processes  and  to  recognize  that 
time  and  space  scales  are  intimately  related.  (See 
also  W87-00006)  (Author's  abstract) 
W87-00006 


LOCALIZED  MIXING  OF  LOW  SALINITY 
PATCHES  IN  A  PARTIALLY  MIXED  ESTU- 
ARY (SOUTHAMPTON  WATER,  ENGLAND), 

Institute    of   Oceanographic    Sciences,    Taunton 

(England). 

K.  R.  Dyer. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  21-36,  7  fig,  18  ref. 

Descriptors:  'Estuaries,  *Saline  water  intrusion, 
•Mixing,  'Southampton,  'England,  Salinity  cur- 
rents, Tidal  currents,  Saline-freshwater  interfaces, 
Tidal  effects,  Ebb  tides,  Saline  intrusion,  Mixing. 

The  time  scales  of  many  chemical  and  biological 
processes  are  from  minutes  to  hours  and,  for  com- 
parative studies,  variations  in  the  physical  condi- 
tions of  the  same  scale  need  to  be  considered. 
Observations  within  Southampton  Water  have 
shown  the  presence  of  intermediate  scale  patches 
of  low  salinity  water.  These  patches,  which  appear 
to  be  caused  by  river  flow  variations,  mix  relative- 
ly slowly  with  the  surrounding  water  masses.  The 
mixing  is  greatest  on  the  ebb  flow  at  spring  tides, 
and  appears  to  be  mainly  restricted  to  a  compara- 
tively short  reach  of  the  estuary.  The  influence  of 
these  patches  on  chemical  and  biological  processes 
could  cause  contrasts  not  otherwise  apparent  in 
comparative  studies  based  on  tidally  averaged 
characteristics.  (See  also  W87-00005)  (Author's  ab- 
stract) 
W87-00007 


TEMPORAL  AND  SPATIAL  CONSDDER- 
ATIONS  IN  MEASURING  ESTUARINE 
WATER  FLUXES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
B.  Kjerfve,  J.  A.  Proehl,  F.  B.  Schwing,  H.  E. 
Sein,  and  M.  Marozas. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  37-51,  8  fig,  1  tab,  13  ref.  NSF  Grant 
Nos.  DEP76-83010  and  DE80-04275. 

Descriptors:  'Tidal  estuaries,  'Estuaries,  'Fluctua- 
tions, 'Temporal  distribution,  'Spatial  distribution, 
Ecology,  Salt  marshes,  Tidal  currents,  Saline- 
freshwater  interfaces,  Sampling,  Discharge  fre- 
quency, Velocity,  Tides,  Statistical  studies,  North 
Inlet,  South  Carolina. 

North  Inlet,  South  Carolina,  a  tidal  estuary  with 
little  fresh  water  input,  is  the  site  for  a  multi-year 
ecological  field  study  of  seasonal  water  and  materi- 
al fluxes  between  the  coastal  ocean  and  the  estu- 
ary/salt marsh  system.  Large  tidal  currents  and 
small  residual  fluxes  make  it  difficult  to  determine 
budgets  with  confidence.  In  addition  to  large  tem- 
poral flux  variations,  estuarine  cross-sections  exhib- 
it systematic  lateral  residual  current  reversals,  a 
surprising  find  in  an  estuary  classified  as  well 
mixed.  These  tidally-driven  circulation  features  in- 
troduce large  spatial  variations  which  must  be  ac- 
counted for  in  field  sampling  programs.  An  experi- 
ment was  undertaken  to  select  an  optimum  sam- 


pling density  and  rate  for  discharge  measurements 
in  a  320  m  wide  estuarine  cross-section.  We  found 
that  simultaneous  velocity  measurements  at  meter 
intervals  from  surface  to  bottom,  at  three  locations 
across  the  section,  every  1.5  lunar  hours,  for  at 
least  one  tidal  cycle,  was  acceptable.  Also,  simulta- 
neous discharge  measurements,  at  two  cross-sec- 
tions along  the  same  channel,  yielded  residual 
fluxes  that  could  not  be  separated  statistically.  This 
lends  more  credence  to  the  technique  of  calculat- 
ing material  fluxes  from  simultaneous,  cross-sec- 
tional velocity  and  concentration  measurements. 
(See  also  W87-00005)  (Author's  abstract) 
W87-OO0O8 


RELATIONSHIP  BETWEEN  PHYSICAL 
CHARACTERISTICS  AND  ORGANIC  CARBON 
SOURCES  AS  A  BASIS  FOR  COMPARING  ES- 
TUARD3S  IN  SOUTHERN  NEW  ENGLAND, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
B.  L.  Welsh,  R.  B.  Whitlatch,  and  W.  F.  Bohlen. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  53-67,  4  fig,  4  tab,  45  ref. 

Descriptors:  'Estuaries,  'New  England,  'Organic 
carbon  sources,  'Physical  properties,  Size,  Area, 
Volume,  Tides,  Benthos,  Organic  carbon,  Ecosys- 
tems, Phytoplankton,  Estuarine  environment. 

In  an  attempt  to  compare  estuaries  holistically,  it 
was  hypothesized  that  contributions  of  various 
carbon  sources  to  production  were  strongly  corre- 
lated to  estuarine  physical  attributes  (such  as  size, 
area:volume  characteristics,  or  tidal  characteris- 
tics). Based  on  a  compilation  of  data  from  nine 
systems  in  southern  New  England,  it  was  found 
that  only  the  area:  volume  ratio  correlated  with 
any  of  the  production  components,  but  that  those 
relationships  were  very  strong  with  respect  to 
benthic  production  (R(2)  =  95%),  total  production 
(R(2)  =  92%),  and  the  benthic:pelagic  production 
ratio  (R(2)  =  82%),  where  R(2)  is  the  coefficient 
of  determination.  It  is  concluded  that  the  relation- 
ships answer  the  need  for  an  easily  obtained  under- 
lying physical  parameter  for  comparing  estuaries  in 
terms  of  their  autochthonous  production  compo- 
nents, and  that  these  patterns  are  so  strong  that  the 
area:volume  ratio  would  have  to  be  taken  into 
consideration  when  seeking  any  additional  rela- 
tionships with  other  parameters.  (See  also  W87- 
00005)  (Author's  abstract) 
W87-O0OO9 


COMPARATTVE  ANALYSIS  OF  NUTRIENTS 
AND  OTHER  FACTORS  EVFLUENCTNG  ESTU- 
ARINE PHYTOPLANKTON  PRODUCTION, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

W.  R.  Boynton,  W.  m.  Kemp,  and  C.  W.  Keefe. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  69-90,  8  fig,  1  tab,  41  ref,  1  append. 

Descriptors:  'Estuaries,  'Nutrients,  'Phytoplank- 
ton production,  Chemical  analysis,  Chorophyll  a, 
Physical  analysis,  Statistical  analysis,  Estuarine  en- 
vironment, Ecosystems,  Geomorphology,  Biomass, 
Nitrogen,  Phosphorus,  Chesapeake  Bay. 

Data  concerning  phytoplankton  production,  chlo- 
rophyll a,  and  associated  physical  and  chemical 
variables  from  63  different  estuarine  systems  are 
reviewed.  Data  were  analyzed  statistically  to  test 
hypotheses  regarding  algal  productivity  and  fac- 
tors regulating  temporal  patterns.  Prior  to  statisti- 
cal analysis,  estuarine  systems  were  classified  into 
four  groups  based  on  criteria  of  physical  circula- 
tion and  geomorphology.  Analysis  of  grouped  data 
indicated  that  algal  production  and  biomass  were 
consistently  high  in  warm  periods  of  the  year  in  a 
broad  spectrum  of  estuaries  and  that  ratios  of  avail- 
able nitrogen  to  phosphorus  were  low  during  peri- 
ods of  high  production,  except  in  highly  eutrophic 
systems.  Phytoplankton  production  and  biomass 
exhibited  weak  correlations  with  a  variety  of  phys- 
ical and  chemical  state  variables,  perhaps  indicat- 
ing the  significance  of  rate  processes  as  opposed  to 
standing  stocks  in  regulating  these  important  fea- 
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tures  of  estuarine  systems.  A  six-year  time  series  of 
measurements  of  algal  production  and  chlorophyll 
a  at  stations  in  middle  Chesapeake  Bay  exhibited 
considerable  year-to-year  variability,  with  a  three- 
fold range  in  peak  values.  Summertime  maxima 
were  strongly  related  to  annual  loadings  of  both 
nitrogen  (N)  and  phosphorus  (P)  but  annual  pro- 
duction appeared  to  be  sustained  primarily  on  re- 
cycled nitrogen  and  phosphorus.  To  generalize 
from  these  findings,  N  and  P  loading  rates  were 
estimated  for  14  different  estuarine  systems,  and  a 
significant  positive  relationship  was  obtained  be- 
tween phytoplankton  production  and  nitrogen  (but 
not  phosphorus)  inputs.  (See  also  W87-O0OO5)  (Au- 
thor's abstract) 
W87-00010 


BIOCHEMICAL  CORRELATES  OF  STRUC- 
TURE AND  STABHJTY  IN  DIVERGENT 
PLANKTON  COMMUNTITES, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00011 


RESPONSES  OF  TEXAS  ESTUAREES  TO 
FRESHWATER  ENFLOWS, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources. 

N.  E.  Armstrong. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  103-120,  3  fig,  7  tab,  38  ref. 

Descriptors:  'Estuaries,  'Texas,  'Freshwater  in- 
flows, Saline-freshwater  interfaces,  Precipitation, 
Geomorphology,  Hydrological  aspects,  Nutrient 
loading,  Evaporation,  Tidal  effects,  Fish  popula- 
tions, Shellfish. 

Six  of  the  seven  major  estuarine  systems  on  the 
Texas  coast  are  compared  using  geomorphic,  hy- 
drologic,  hydrographic,  nutrient  loading,  and  com- 
merical  fishery  harvest  indices  as  common  bases. 
While  the  geomorphic  characteristics  of  these  sys- 
tems are  relatively  similar,  major  differences  are 
found  in  annual  freshwater  inflows,  precipitation 
and  evaporation  patterns,  and  hydraulic  residence 
times,  as  well  as  tidal  exchange  influenced  resi- 
dence times.  Biotic  composition  is  relatively  simi- 
lar except  where  salinity  tolerance  limitations 
reduce  populations  of  finfish  and  shellfish.  Nutrient 
budgets  show  that  nutrient  inputs  are  dominated 
by  freshwater  inflows,  with  exchange  from  salt- 
water and  delta  marshes  and  precipitation  provid- 
ing a  small  fraction  of  the  inflow.  Finfish  and 
shellfish  harvests  are  shown  to  be  functions  of 
average  salinity  of  the  estuaries  as  well  as  of  areal 
loading  rates  of  nutrients.  (See  also  W87-OOO05) 
(Author's  abstract) 
W87-00012 


ANALYSIS  OF  ENVHtONMENTAL  FACTORS 
REGULATING  COMMUNITY  METABOLISM 
AND  FISHERIES  PRODUCTION  IN  A  LOUISI- 
ANA ESTUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

J.  W.  Day,  C.  S.  Hopkinson,  and  W.  H.  Conner. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  121-136,  4  fig,  5  tab,  48  ref.  Louisiana 
Sea  Grant  College  Program. 

Descriptors:  'Community  metabolism,  'Estuaries, 
'Louisiana,  'Fishery  production,  Fisheries,  Bara- 
taria  Basin,  Aquatic  Primary  Productivity,  Ecosys- 
tems, Gulf  of  Mexico,  Temporal  distribution,  Or- 
ganic carbon,  Chlorophyll  a,  Marshes,  Nekton, 
Environmental  effects,  Wetlands. 

Using  information  from  the  Barataria  Basin,  Lou- 
isiana, questions  regarding  controls  on  aquatic  pri- 
mary productivity  (APP)  and  the  role  of  wetlands 
in  the  organic  budget  of  this  estuary  and  in  sup- 
porting fisheries  in  Barataria  Basin  and  the  near- 
shore  Gulf  of  Mexico  are  addressed.  Gross  APP 
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ranged  from  1058  to  3286  g  02/sq  m/yr.  The 
highest  values  were  in  lakes  with  direct  upland 
runoff,  suggesting  that  these  nutrient  sources  are 
important  regulators  of  APP.  Most  of  the  water 
bodies  of  the  Basin  are  heterotrophic  and,  to  satisfy 
measured  community  respiration,  significant  inputs 
of  allochthonous  organic  carbon  are  required.  The 
importance  of  allochthonous  inputs  is  qualitatively 
supported  by  the  lack  of  correlation  between  tem- 
poral patterns  of  organic  carbon  and  chlorophyll 
concentration  and  aquatic  primary  production  in 
the  water  column.  Most  marine  nekton  species  of 
the  Basin  spend  only  part  of  their  life  cycle  in  the 
estuary  and  they  use  the  estuary  in  systematic  and 
predictable  ways.  Shallow-water  marsh  areas  have 
nekton  biomass  7  to  12  times  higher  than  that  of 
open  water  areas.  Young  and  juvenile  nekton  seek 
out  these  areas  actively.  (See  also  W87-00005)  (Au- 
thor's abstract) 
W87-O0O13 


REVIEW  OF  PRIMARY  PRODUCTION  AND 
DECOMPOSITION  DYNAMICS  OF  THE  BE- 
LOWGROUND  MARSH  COMPONENT, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00014 


BACTERIA  AND  MICROBIAL  DISTRIBUTION 
IN  ESTUARINE  SEDIMENTS, 

Whitman  Coll.,  Walla  Walla,  WA.  Dept.  of  Biol- 
ogy. 

P.  A.  Rublee. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  159-182,  5  fig,  4  tab,  52  ref. 

Descriptors:  *Bacteria,  'Microorganisms,  'Estua- 
rine sediments,  Acridine  orange  direct  counts, 
Sediments,  Bacterial  number,  Organic  carbon,  Bio- 
mass, Adenosine  triphosphate,  Chlorophyll  a, 
Benthos,  Algae,  Fungi,  Protozoans,  Salt  marshes. 

Acridine  orange  direct  counts  (AODC)  are  a 
useful  tool  for  assessing  bacterial  numbers  in  fine- 
grained marsh  and  estuarine  sediments.  The 
number  of  bacteria  in  marshes  ranges  from  1  -  2 
billion  cells/cu  cm  in  surface  sediments  and  de- 
creases to  1  -  3  billion  cells/cu  cm  at  a  depth  of  20 
cm.  Most  cells  are  associated  with  sediment  parti- 
cles and  there  is  a  strong  correlation  of  bacterial 
number  with  sediment  organic  carbon  content. 
The  average  cell  volume  of  sediment  bacteria  is 
about  0.2  cu  micrometers  (range  <0.05  to  >2.0  cu 
micrometers).  Estimated  bacterial  biomass  in  the 
upper  20  cm  of  marsh  sediments  is  in  the  range  of 
10  -  20  g  carbon/sq  m.  Total  microbial  biomass  as 
estimated  from  adenosine  triphosphate  (ATP) 
measurement  is  in  the  range  of  13  -  32  g  carbon/sq 
m  to  a  depth  of  20  cm.  Benthic  algal  biomass 
(estimated  from  chlorophyll  a)  is  extremely  vari- 
able in  marsh  sediments,  but  constitutes  the  major 
microbial  biomass  component  in  surface  sediments 
(0  -  1  cm).  Fungi,  protozoans,  and  meiofauna  are 
also  important  in  surface  sediments.  Microbial  bio- 
mass and  diversity  decrease  with  depth  and,  below 
the  surface  few  centimeters,  bacteria  comprise  the 
dominant  proportion  of  the  total  microbial  commu- 
nity. (See  also  W87-00005)  (Author's  abstract) 
W87-O0015 


NITROGEN  CYCLING  AND  ESTUARINE 
FNTERFACES:  SOME  CURRENT  CONCEPTS 
AND  RESEARCH  DIRECTIONS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

W.  M.  Kemp,  R.  L.  Wetzel,  W.  R.  Boynton,  C.  F. 
D'Ella,  and  J.  C.  Stevenson. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  209-230,  9  fig,  73  ref.  EPA  Grant  Nos. 
R805932010  and  R805974. 

Descriptors:  'Nitrogen  cycling,  'Estuarine  inter- 
faces, 'Research  priorities,  Uptake,  Regeneration, 
Denitrification,  Nitrification,  Water  mass  fronts, 
Watershed-estuarine    boundaries,    Stratified    estu- 


aries, Sediment-water  boundaries,  Redox  disconti- 
nuity layer,  Phytoplankton  production,  Pycno- 
clines. 

The  role  of  physical  interfaces  in  estuarine  nitro- 
gen (N)  dynamics  is  discussed.  Four  N-transforma- 
tion  processes  (uptake,  regeneration,  denitrifica- 
tion, nitrification)  and  five  interfaces  (water  mass 
fronts  and  transitions,  watershed-estuarine  bound- 
aries, the  pycnocline  of  stratified  estuaries,  the 
sediment-water  boundary,  the  redox  discontinuity 
layer)  are  considered.  It  is  shown  that  phytoplank- 
ton production  and,  in  turn,  NH4(+)  recycling  can 
be  stimulated  at  interfaces  where  two  water  masses 
meet,  with  one  being  relatively  clear  and  the  other 
nutrient-rich.  Data  are  provided  to  illustrate  that  N 
recycling  rates  tend  to  exceed  (by  2  -  8  fold)  inputs 
of  'new'  N  entering  across  watershed-estuary 
boundaries,  although  annual  net  primary  produc- 
tion is  more  a  function  of  the  latter.  It  is  argued 
that  periodic  occurences  of  high  N02(-)  concen- 
trations in  strongly  stratified  water  columns  reflect 
active  NH4(+)  oxidation  at  the  estuarine  pycno- 
cline. Evidence  is  given  to  indicate  that  intensive 
remineralization  of  NH4(+)  occurs  in  the  upper- 
most flocculent  layer  of  sediments,  and  that  fluxes 
estimated  from  diagenic  modeling  would  tend  to 
overlook  this.  Denitification,  which  is  concentrat- 
ed near  the  sediment  redox  discontinuity  layer 
(RDL),  may  be  a  major  component  of  estuarine  N 
budgets  (50  -  60%  of  NH4(+)  recycling).  It  is 
indicated  that  denitrification  can  be  fueled  either 
by  sediment  nitrification  just  above  the  RDL  or 
via  N03(-)  diffusion  from  overlying  waters. 
Recent  experimental  results  are  considered  to  dem- 
onstrate the  effects  of  macrophytic  roots  enhanc- 
ing nitrification  (and  possibly  denitrification)  by 
transporting  02  and  deepening  the  oxidized  zone 
of  sediments.  Some  generic  properties  of  estuarine 
interfaces  are  proposed  which  may  account  for 
their  importance  in  N  cycling.  (See  also  W87- 
00005)  (Lantz-PTT) 
W87-00016 


SOIL  DYNAMICS  AND  THE  PRODUCTIVITY 
OF  SPARTINA  ALTERND7LORA, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

For  primary  bibliographic  entry  see  Field   2G. 

W87-00017 


SEDIMENTATION,  NUTRIENT  ACCUMULA- 
TION, AND  EARLY  DIAGENESIS  IN  LOUISI- 
ANA BARATARIA  BASIN  COASTAL 
MARSHES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

R.  S.  Hatton,  W.  H.  Patrick,  and  R.  D.  DeLaune. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  255-267,  1  fig,  4  tab,  35  ref. 

Descriptors:  'Sedimentation,  'Nutrient  accumula- 
tion, 'Barataria  Basin,  'Louisiana,  'Coastal 
marshes,  Nutrients,  Cesium  radioisotopes,  Radioac- 
tive tracers,  Chemical  analysis,  Soil  tests,  Salt 
marshes,  Organic  carbon,  Nitrogen,  Iron,  Manga- 
nese, Phosphorus. 

Vertical  marsh  accretion,  along  with  sediment  and 
nutrient  accumulation,  were  examined  using  137- 
Cs  dating  and  chemical  analysis  of  soil  cores  taken 
from  various  marshes  in  Louisiana's  Barataria 
Basin.  Vertical  accretion  averaged  1.3  cm/yr  and 
0.7  cm/yr  in  levee  and  backmarsh  areas  respective- 
ly. Inorganic  sedimentation  increased  fourfold 
from  freshwater  through  salt  marshes  along  a  tran- 
sect perpendicular  to  the  Gulf  Coast.  The  accre- 
tionary  role  of  inorganic  sediments  is  variable  ac- 
cording to  marsh  type.  Mineral  sediment  being 
deposited  in  the  marsh  is  the  principle  source  of 
iron,  manganese,  and  phosphorus,  but  not  of  or- 
ganic carbon  or  nitrogen.  Manganese  and  phospho- 
rus appear  to  be  subject  to  substantial  post-deposi- 
tional  remobilization.  (See  also  W87-OOO05)  (Au- 
thor's abstract) 
W87-00018 


ECOLOGICAL  IMPLICATIONS  OF  THE  VER- 
TICAL DISTRIBUTION  OF  MEIOFAUNA  IN 
SALT  MARSH  SEDIMENTS, 


Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

W.  B.  Sikora,  and  J.  P.  Sikora. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  269-282,  2  fig,  88  ref.  NOAA  Grant 
NA81AA-D-00103. 

Descriptors:  'Ecological  effects,  'Meiofauna,  'Salt 
marshes,  'Sediments,  'Vertical  distribution,  Nema- 
todes, Anaerobic  sediments,  Spartina  alterniflora. 
Energy  transfer,  Carbon  cycle,  Pelagic  food  web. 

The  ecological  implications  of  the  vertical  distribu- 
tion of  nematodes  in  anaerobic  salt  marsh  sedi- 
ments were  examined.  High  belowground  produc- 
tivity of  Spartina  alterniflora  results  in  a  high  detri- 
tal  component  in  the  anaerobic  marsh  soils.  Nema- 
todes are  evolutionary  adapted  to  these  anaerobic 
soils  and  important  in  the  transfer  of  energy  from 
the  detritus  to  other  consumers.  The  energy  path- 
way in  anaerobic  sediments,  however,  is  not  the 
same  as  the  carbon  cycle  in  aerobic  sediments.  A 
new  concept  of  energy  pathways  involving  nema- 
todes is  presented,  which  links  the  aerobic  and 
anaerobic  components  of  the  marsh  ecosystem. 
Export  from  the  marsh  which  links  the  S.  alterni- 
flora marsh  with  the  pelagic  food  web  is  discussed. 
(See  also  W87-O0005)  (Author's  abstract) 
W87-00019 


INFLUENCE  OF  FIDDLER  CRAB  BURROWS 
AND  BURROWING  ON  METABOLIC  PROC- 
ESSES EN  SALT  MARSH  SEDEMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
C.  L.  Montague. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  283-301,  5  fig,  2  tab,  52  ref.  NSF 
Grants  OCE  75-20842  and  DEB  77-20359. 

Descriptors:  'Fiddler  crabs,  'Animal  behavior, 
'Metabolic  processes,  'Salt  marshes,  'Sediments, 
Sapelo  Island,  Georgia,  Animal  wastes,  Organic 
carbon,  Carbon  dioxide,  Sediment  respiration, 
Oxygen,  Ammonia,  Spartina  alterniflora. 

Effects  of  burrows  and  burrowing  by  fiddler  crabs 
on  production  and  decomposition  of  organic 
carbon  in  a  salt  marsh  on  Sapelo  Island,  GA,  were 
measured.  Field  experiments  determined  rate  of 
organic  carbon  from  belowground;  efflux  of 
carbon  dioxide  from  burrows;  effect  of  burrows  on 
growth  of  Spartina  alterniflora;  density  of  roots 
near  burrows;  and  salinity,  pH,  phosphate  concen- 
tration, and  ammonium  concentration  in  burrow 
water.  Fiddler  crabs  transported  26  g  C/sq  m  from 
belowground  in  July  1979.  Annual  excavation  was 
estimated  at  157  g  C/sq  m,  or  20%  of  the  below- 
ground production  of  S.  alterniflora.  Mean  burrow 
respiration  was  2. 1  mg  C02/h,  accounting  for  20% 
to  90%  of  salt  marsh  sediment  respiration,  depend- 
ing on  marsh  wetness.  Burrows  increased  S.  alter- 
niflora standing  stocks  by  23%  in  high  marsh. 
Chemistry  of  burrow  water  was  much  different 
from  interstitial  water.  Salinity  of  burrow  water 
was  20  -  23%  while  that  of  interstitial  water  was  37 
-  45%.  Burrows  also  contained  high  levels  of  am- 
monium. The  combined  effects  of  added  nutrients, 
lower  salinity,  greater  oxygen,  lower  sulfide,  and 
greater  flow  of  water  through  sediments  as  a  result 
of  fiddler  crab  burrowing  are  suggested  as  reasons 
for  the  increased  standing  stock  of  short  S.  alterni- 
flora. (See  also  W87-OOO05)  (Author's  abstract) 
W87-00020 


EMISSIONS  OF  SULFUR  GASES  TO  THE  AT- 
MOSPHERE FROM  ESTUARIES  AND  COAST- 
AL AREAS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Chemis- 
try. 

A.  R.  Bandy,  P.  J.  Maroulis,  B.  Bonsang,  and  C.  A. 
Brown. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  303-312,  6  fig,  1  tab,  19  ref. 
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Descriptors:  'Sulfur  gases,  *Atmosphere,  'Estu- 
aries,  'Coastal  marshes,  Carbon  disulfide,  Sulfur 
dioxide.  Bays,  Carbonyl  sulfide,  Sulfur  com- 
pounds, Air  pollution. 

Based  on  recent  measurements  of  the  atmospheric 
concentrations  and  predicted  chemistry  of  the 
most  abundant  atmospheric  sulfur  gases,  an  hy- 
pothesis is  put  forward  that  carbon  disulfide  (CS2) 
is  the  primary  precursor  of  background  sulfur  di- 
oxide (S02).  Preliminary  measurements  indicating 
that  bay  and  coastal  waters  were  greatly  supersa- 
turated with  CS2  are  presented  to  support  this 
hypothesis.  The  coastal  and  bay  water  samples  also 
were  supersaturated  with  respect  to  carbonyl  sul- 
fide (OCS).  These  results  are  the  basis  for  another 
hypothesis  that  the  oceans  were  supersaturated 
with  OCS  and  thus  are  an  important  if  not  domi- 
nant source  of  this  material.  A  volatile  sulfur  com- 
pound, yet  unidentified,  was  also  found  in  large 
amounts  in  the  water  samples  analyzed.  Some 
speculation  is  presented  as  to  the  identity  of  this 
compound.  (See  also  W87-O0OO5)  (Author's  ab- 
stract) 
W87-00021 


STATUS  OF  ANADROMOUS  FISHES  IN 
SOUTHEASTERN  U.S.  ESTUARIES, 

Unity  Coll.,  ME.  Center  of  Envirnmental  Studies. 
R.  A.  Rufilson,  M.  T.  Huish,  and  R.  W.  Thoesen. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  413-425,  1  fig,  3  tab,  2  ref. 

Descriptors:  *Anadromous  fish,  •Estuaries, 
•United  States,  Sturgeon,  Striped  bass,  Shad,  Ale- 
wife,  Blueback  herring,  Water  pollution  effects, 
Water  resources  development,  Reservoirs,  Dams, 
Industrial  wastewater.  Spawning,  Fish  hatcheries. 

Population  status  of  1 1  species  of  races  of  anadro- 
mous  fish  was  assessed  for  85  riverine  areas  in 
seven  Southern  coastal  States  by  asking  State,  Fed- 
eral and  other  agencies  to  respond  to  a  question- 
naire developed  for  the  U.S.  Fish  and  Wildlife 
Service  'Anadromous  Species  Management  Plan 
for  the  Southeast.'  Atlantic  and  shortnose  stur- 
geons, striped  bass,  (Atlantic  race),  American  and 
hickory  shads,  ale  wife,  and  blueback  herring  utilize 
Southeast  Atlantic  coast  estuaries  as  spawning 
grounds  or  nursery  areas.  Atlantic  sturgeon  (Gulf 
race),  striped  bass  (Gulf  race),  Alabama  shad,  and 
skipjack  herring  utilize  estuaries  along  the  Gulf  of 
Mexico.  Some  of  these  populations  appear  to  be 
stable,  but  many  are  declining  or  threatened  and 
several  have  been  extirpated.  Atlantic  races  of 
striped  bass  have  been  introduced  into  Gulf  coastal 
waters,  and  some  populations  along  both  coasts  are 
increasing  due  to  years  of  restocking  and  restora- 
tion efforts.  Questionnaire  responses  suggest  that 
overfishing,  poor  water  quality,  low  oxygen  levels, 
location  of  industrial  discharges,  chemical  pollu- 
tion, dams  and  impoundments,  and  inadequate  fish- 
way  facilities  have  reduced  spawning  habitat  and 
nursery  areas  in  many  river  systems,  contributing 
to  the  decline  of  anadromous  stocks  in  Southeast- 
ern U.S.  waters.  (See  also  W87-00005)  (Author's 
abstract) 
W87-00022 


FACTORS  AFFECTING  RECRUITMENT  OF 
POTOMAC  RTVER  STRIPED  BASS  AND  RE- 
SULTING IMPLICATIONS  FOR  MANAGE- 
MENT, 

Martin  Marietta  Corp.,  Baltimore,  MD.  Environ- 
mental Center. 
T.  T.  Polgar. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  427-442,  1  fig,  31  ref. 

Descriptors:  *Estuaries,  'Striped  bass,  *Potomac 
River,  •Fisheries,  *Fish  management,  Fish  conser- 
vation, Morone  saxatilis,  Fish  population,  Plank- 
ton, Environment,  Fish  harvest,  Ecological  effects, 
Ecological  distribution. 

Studies  of  the  Potomac  River  estuary's  striped  bass 
(Morone    saxatilis    Walbaum)    population    have 


shown  that  year-class  strengths  are  largely  deter- 
mined by  density-independent  environmental  fac- 
tors. The  level  of  recruitment  of  mature  adults  into 
the  estuary's  fishery  follows  trends  in  year-class 
strength  and  is  also  modified  by  fluctuations  in 
fishing  effort  in  and  out  of  the  estuary.  Ichthyo- 
plankton  distributions,  together  with  information 
on  environmental  variability,  provide  a  basis  for 
determining  year-class  strength  prior  to  the  juve- 
nile stage.  Feeding  habits  of  larvae  and  juveniles 
and  food  availability  are  important  links  between 
abiotic  environmental  factors  and  eventual  year- 
class  strength.  Given  the  resulting  dominant-year- 
class  nature  of  the  population  (resource),  in  which 
excess,  harvestable  production  is  provided  by  the 
occasionally  successful  year-class,  management 
should  focus  on  conserving  yields  from  large  co- 
horts. This  analysis  demonstrates  that  this  strategy 
would  increase  yields  over  time  because  it  in- 
creases net  biomass  by  lowering  mortalities  during 
the  early  phases  of  recruitment.  (See  also  W87- 
00005)  (Author's  abstract) 
W87-OO023 


ESTUARINE  LARVAL  RETENTION  MECHA- 
NISMS ON  TWO  SCALES, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Chesa- 
peake Bay  Inst. 
W.  C.  Boicourt. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  445-457,  6  fig,  15  ref. 

Descriptors:  'Estuaries,  *Larvae,  'Retention, 
Tidal  effects,  Tidal  currents,  Spatial  distribution, 
Temporal  distribution,  Oysters,  Blue  crab,  Chop- 
tank  River,  Chesapeake  Bay,  Tides,  Ecological 
effects,  Ecological  distribution. 

Circulation  processes  can  explain  the  observational 
evidence  of  estuarine  larval  retention,  but  knowl- 
edge of  water  motion  is  required  on  the  small 
spatial  and  temporal  scales  appropriate  to  larval 
transport.  Two  cases  are  presented  -  the  oyster 
Crassostrea  virginica  and  the  blue  crab  Callinectes 
sapidus  -  in  which  the  operative  mechanism  is 
recruitment  or  return  rather  than  retention  in  the 
strict  sense.  In  the  case  of  the  oyster,  marked 
differences  in  spat  settlement  success  between  two 
adjacent  tributaries  in  the  lower  Choptank  River 
(Chesapeake  Bay)  are  explained  by  subtle  differ- 
ences in  the  exchange  mechanisms  between  the 
tributaries  and  the  lower  Choptank  proper.  In  the 
case  of  the  blue  crab,  the  return  of  later  stage 
larvae  to  Chesapeake  Bay  from  the  continental 
shelf  can  be  provided  by  the  northward  flowing 
inner  shelf  band  which  is  driven  by  the  wind 
against  the  prevailing  southward  flow.  (See  also 
W87-OO005)  (Author's  abstract) 
W87-00024 


TIMING  OF  LARVAL  PRODUCTION  AND 
FLUX  OF  INVERTEBRATE  LARVAE  IN  A 
WELL-MLXED  ESTUARY, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
J.  H.  Christy,  and  S.  E.  Stancyk. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  489-503,  2  fig,  3  tab,  43  ref.  NSF  Grant 
Nos.  DEB  8004275  and  OCE  77-20960. 

Descriptors:  *Distribution  patterns,  'Crabs, 
'Larvae,  'Estuaries,  North  Inlet,  South  Carolina, 
Ecological  distribution,  Invertebrate  larvae,  Fluc- 
tuations, Tidal  effects,  Tidal  currents,  Larval  den- 
sity. 

Flux  of  invertebrate  larvae  between  an  estuary  and 
coastal  waters  and  the  effect  of  the  timing  of  larval 
production  by  estuarine  crabs  on  larval  transport 
were  studied  in  North  Inlet  estuary,  South  Caroli- 
na. Invertebrate  larvae  were  sampled  from  three 
transects  across  the  entrances  to  this  well-mixed 
estuary  during  spring  and  neap  tidal  periods  in 
each  season  in  1979.  Crab  zoeae  also  were  sampled 
nightly  throught  the  summer  at  a  single  station  in 
the  upper  reaches  of  the  estuary.  The  net  flux  of 
most  larval  groups  corresponded  to  the  net  flux  of 


Estuaries — Group  2L 

water  and  was  not  different  from  zero.  Six  of  the 
20  larval  groups  sampled  (e.g.  echinoderm  plutei, 
barnacle  cyprids)  showed  significant  imports  to  the 
estuary  during  one  or  more  sampling  periods.  Only 
crab  zoeae  were  exported  significantly  from  the 
estuary.  Such  exports  occurred  during  spring  tidal 
periods  in  the  summer  when  the  densities  of  stage  I 
zoeae  of  the  seven  dominant  estuarine  species  were 
6  to  57  times  greater  in  the  lower  estuary  and  100 
to  10,000  times  greater  in  the  upper  estuary  than 
during  neap  tidal  periods.  Maximum  zoeal  densities 
occurred  when  female  crabs  released  larvae.  The 
timing  of  larval  release  may  result  in  rapid  seaward 
transport  of  newly  hatched  zoeae  on  nocturnal  ebb 
tides  of  greatest  amplitude  during  the  semilunar 
cycle,  leading  to  significant  net  export  from  the 
estuary.  (See  also  W87-00005)  (Author's  abstract) 
W87-00025 


TIDALLY  TIMED  BEHAVIOR;  EFFECTS  ON 
LARVAL  DISTRIBUTIONS  IN  ESTUARIES, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
T.  W.  Cronin,  and  R.  B.  Forward. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  Internationa]  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  505-520,  7  fig,  2  tab,  37  ref.  NSF  Grant 
Nos.  OCE  77-26838  and  OCE  8007434. 

Descriptors:  'Tidal  effects,  'Larvae,  'Distribution 
patterns,  'Estuaries,  Crabs,  Newport  River,  North 
Carolina,  Migrataions,  Time  series  analysis,  Mathe- 
matical studies,  Tides,  Salinity,  Plankton,  Ecologi- 
cal distribution,  Ecological  effects. 

Zoeal  larvae  of  the  xanthid  crab  Rhithropanopeus 
harrisii  are  retained  in  the  upper  regions  of  the 
Newport  River  estuary,  North  Carolina.  This  re- 
tention is  effected  by  rhythmic  vertical  migrations 
which  are  similar  for  all  zoeal  stages,  ranging 
above  and  below  the  depth  of  no  net  flow.  Time 
series  analysis  of  these  migrations  revealed  that 
their  dominant  periodic  components  were  usually 
those  of  the  tidal  cycle  (period  =  12.4  h)  and  the 
current  flow  cycle  (period  =  6.2  h).  Under  con- 
stant laboratory  conditions,  larvae  taken  directly 
from  the  estuary  continued  only  the  tidal  vertical 
migration,  reaching  their  greatest  depth  at  the  time 
of  low  tide.  In  contrast,  larvae  reared  in  the  labora- 
tory under  a  12  h:12  h  light:dark  cycle  had  only  a 
weak  circadian  migration  rhythm.  The  tidal 
rhythm  is  also  expressed  in  larvae  tested  immedi- 
ately after  hatching  from  Newport  River  crabs,  but 
the  migration  amplitude  is  greater  for  larvae  which 
have  spent  at  least  one  day  under  field  conditions. 
Time  of  hatching  may  also  play  a  part  in  setting 
the  phase  of  this  rhythm.  Larvae  are  released  near 
the  time  of  local  high  tide;  this  timing  is  evidently 
adapted  to  take  advantage  of  maximum  salinity  of 
the  water  and  to  help  determine  the  region  of  the 
estuary  in  which  they  will  subsequently  develop. 
Tidal  behavior  and  tidal  rhythms  could  be  wide- 
spread among  estuarine  zooplankton,  particularly 
in  regions  where  the  tides  exert  strong  dynamic 
effects  on  the  physical  structure  of  estuarine 
waters.  (See  also  W87-00005)  (Author's  abstract) 
W87-00026 


TIME  DEPENDENT  PROPERTIES  OF  COHE- 
STVE  SEDIMENT  RELEVANT  TO  SEDIMEN- 
TATION MANAGEMENT:  EUROPEAN  EXPE- 
RIENCE, 

Institute    of   Oceanographic    Sciences,    Taunton 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 
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RESUSPENSION  POTENTIAL  OF  DEPOSIT- 
ED COHESIVE  SEDIMENT  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

A.  J.  Mehta,  T.  M.  Parchure,  J.  G.  Dixit,  and  R. 

Ariathurai. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  591-609,  12  fig,  27  ref.  EPA  Grant 

R80668410,  NSF  Grant  GK-31259. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


Descriptors:  *Resuspension  potential,  *Cohesive 
sediments,  "Estuaries,  Model  studies,  Sediment 
transport,  Fine  sediments,  Kaolinite,  Experimental 
data,  Experimental  design,  Suspension,  Shear 
stress,  Erosion. 

Surficial  layers  of  fine,  cohesive  sediment  beds  in 
estuaries  typically  consist  of  partially  consolidated 
sediments  deposited  from  flow.  Such  layers  tend  to 
have  a  high  water  content  and  exhibit  a  non- 
uniform variation  of  the  shear  strength  with  depth. 
Predictive  modeling  of  estuarial  fine  sediment 
transport  requires  an  appropriate  description  of  the 
erosive  behavior  of  deposited  beds.  Most  available 
descriptions  however  are  based  on  laboratory  tests 
using  mechanically  placed  beds.  Such  beds  possess 
relatively  uniform  properties  and  are  representa- 
tive of  settled,  consolidated  estuarial  beds.  A  labo- 
ratory test  methodology  for  investigating  the  resu- 
spension  potential  of  deposited  beds  is  described. 
Tests  using  beds  of  kaolinite  show  that  the  rate  of 
erosion  varies  exponentially  with  the  excess  bed 
shear  stress.  The  influence  of  bed  consolidation 
time  and  water  chemistry  on  the  rate  and  the 
critical  shear  stress  for  erosion  has  been  investigat- 
ed. The  derived  expression  for  the  rate  of  erosion 
can  be  suitably  incorporated  in  the  resuspension 
routines  for  estuarial  fine  sediment  transport 
models.  (See  also  W87-OO0O5)  (Author's  abstract) 
W87-00028 


SEDIMENTATION  ASSOCIATED  WITH 
TIDAL  BARRIERS  IN  CHINA'S  ESTUARD2S 
AND  MEASURES  FOR  ITS  REDUCTION, 

Nanjing  Hydrological  Research  Inst.  (China). 
L.  Zhaosen,  and  G.  Peiyu. 

IN:  Estuanne  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuanne  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  611-622,  3  fig,  1  tab,  5  ref. 

Descriptors:  'Sedimentation,  'Tidal  barriers, 
•China,  'Estuaries,  'Sediment  control,  Hydraulic 
sluices,  Sluices,  Agitation  dredging,  Dredging, 
Tidal  flushing,  Flushing,  Baihai  Bay,  Sluice  gates. 

The  severity  of  sedimentation  in  estuaries  with 
tidal  barriers  in  China  is  described  and  explained  in 
light  of  changes  in  hydraulic  conditions  associated 
with  tidal  barrier  construction  (such  as  decreases  in 
river  flow  and  tidal  flow  and  deformation  of  tidal 
waves).  The  various  measures  for  siltation-reduc- 
tion  discussed  are:  1)  Hydraulic  sluicing  which 
uses  water  energy  effectively  in  a  simple,  effective 
operation.  Together  with  mechanical  agitation  it 
becomes  more  efficient;  2)  Agitation  dredging 
which  is  highly  adoptable;  the  finer  the  deposited 
sediment  the  better.  The  magnitude  of  the  thresh- 
old velocity  of  a  sediment  grain  on  the  riverbed  is 
inversely  proportional  to  sediment  grain  size  when 
its  diameter  d  sub  50  <  0.2  mm.  At  the  same  time, 
fine  silt  is  more  difficult  to  remove  when  it  is 
compacted;  however,  fine  sediment  can  be  carried 
further  at  the  same  velocity  once  it  is  resuspended. 
In  accordance  with  China's  experience,  this 
method  is  efficient  when  sediment  grain  d  sub  50 
<  0.1  mm.  Below  tidal  barriers  m  Baihai  Bay 
(Hepei  Province),  deposited  sediment  suspended 
by  mechanical  agitation  can  be  moved  by  ebb  tide 
flow  and  run  to  the  sea  when  D  sub  50  =  0.005 
mm.  In  deeper  water  (e.g.  h  >  3  m),  more  efficien- 
cy is  achieved  with  aerated-type  rakes.  This  tool 
can  also  be  used  for  deepening  the  bar  draft  of  an 
estuary  easily  and  conveniently.  It  is  sometimes 
cheaper  than  dredging.  However,  it  is  a  complicat- 
ed problem  to  grasp  the  opportune  time  to  remove 
river  sediment  as  to  money  and  time;  and  3)  Tidal 
flushing,  by  enlarging  the  tidal  prism  requires  con- 
struction of  another  gate,  more  expense,  and  com- 
plicated control.  However,  it  uses  tidal  energy 
instead  of  mechanical  energy.  Each  specific 
method  has  advantages  and  disadvantages  that 
make  it  location-specific.  (See  also  W87-OO0O5) 
(Lantz-PTT) 
W87-O0O29 


SEDIMENT   CONTROL   THROUGH    DREDG- 
ING, 

Corps  of  Engineers,  Atlanta,  OA. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-O0030 


CHANG  JIANG  (YANGTZE)  ESTUARY:  ES- 
TABLISHING ITS  PLACE  IN  THE  COMMUNI- 
TY OF  ESTUARIES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  R.  Schubel,  and  D.  J.  Hirschberg. 

IN:  Estuanne  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuanne  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  649-654,  5  tab,  2  ref. 

Descriptors:  'Chang  Jiang  River,  'Yangtze  River, 
•Estuaries,  China,  Saline  water,  Sea  level,  Ecosys- 
tems, River  basins,  River  discharge,  Comparison 
studies,  Suspended  sediments. 

Among  the  World's  rivers,  the  Chang  Jiang 
(Yangtze)  ranks  fourth  in  length;  fifth  in  average 
water  discharge  at  its  mouth;  and  fourth  in  sus- 
pended sediment  discharge.  Its  ranking  among  the 
World's  community  of  estuaries  is  less  secure.  Like 
the  World's  other  estuaries,  the  Chang  Jiang  estu- 
ary was  formed  by  the  most  recent  rise  of  sea  level. 
Because  of  its  large  sediment  discharge,  the  estuary 
has  been  largely  filled.  The  sea  is  being  expelled  at 
a  rate  of  nearly  40  m/yr.  During  the  summer 
period  of  high  river  discharge,  the  water  of  the 
estuary  is  completely  replaced  by  freshwater.  At 
other  times  of  the  year,  the  head  of  salt  water 
interface  extends  inland  only  a  few  tens  of  kilome- 
ters. The  estuary  of  the  Chang  Jiang  not  only  is 
being  driven  seaward,  but  is  being  constricted  at  its 
mouth,  and  is  migrating  south.  The  remaining  life 
span  of  the  Chang  Jiang  estuary  is  short.  (See  also 
W87-OOO05)  (Author's  abstract) 
W87-OO031 


MODEL  OF  DEVELOPMENT  OF  THE  CHANG 
JIANG  ESTUARY  DURDVG  THE  LAST  2000 
YEARS, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 

rine  and  Coastal  Research. 

J.  -Y.  Chen,  C.  -X.  Yun,  and  H.  Xu. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  655-666,  7  fig,  8  ref. 

Descriptors:  'Model  studies,  'Chang  Jiang  River, 
•Estuaries,  China,  History,  Shoals,  Channels, 
Dredging,  Theoretical  analysis,  Hydrologic 
models. 

The  establishment  of  a  model  of  estuarine  develop- 
ment can  have  great  significance  both  in  theory 
and  in  practical  application.  Such  a  model  reveals 
the  basic  pattern  of  estuarine  development  and 
consequently  provides  a  theoretical  basis  for  pre- 
dicting the  developmental  tendency  of  an  estuary 
and  a  reliable  scientific  base  for  effective  manage- 
ment of  that  estuary.  Since  it  is  the  outlet  of  the 
longest  river  in  China,  the  Chang  Jiang  estuary  has 
evolved  in  a  relatively  complicated  manner.  Con- 
sequently, a  summary  of  its  evolutionary  history 
for  the  establishment  of  its  developmental  model 
may  have  significant  value  for  managing  the  estu- 
ary. This  paper,  based  on  field  observations,  hy- 
drological surveys  and  historical  literature,  out- 
lines the  development  of  the  Chang  Jiang  Estuary 
during  the  last  2000  years.  The  sequence  of  major 
events  in  its  development  may  be  summarized  as 
follows:  (1)  gradual  growth  of  shoals  near  the 
south  bank;  (2)  attachment  of  shoals  and  islands  to 
the  north  bank;  (3)  narrowing  of  the  estuarine 
reach;  (4)  formation  of  normal  channel,  and  (5) 
deepening  of  the  channel.  Such  a  developmental 
model  is  of  significance  in  estuarine  theory,  as  well 
as  for  the  practice  of  estuarine  management.  (See 
also  W87-OOO05)  (Lantz-PTT) 
W87-00032 


DESCRIPTIONS  OF  THE  MORPHOLOGY 
AND  SEDIMENTARY  STRUCTURES  OF  THE 
RIVER  MOUTH  BAR  IN  THE  CHANG  JIANG 
ESTUARY, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 

J.  -Y.  Chen,  S.  -Z.  Zhu,  Q.  -R.  Lu,  Y.  Zhou,  and  S. 
He. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 


Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  667-675,  10  fig,  3  ref. 

Descriptors:  'Morphology,  'Sedimentary  struc- 
tures, 'Rivers,  'Bars,  'Chang  Jiang  River,  'Estu- 
aries, Channels,  Flood  channels,  Ebb  channels, 
Sedimentation,  Alluvial  fans,  Deltas. 

The  river  mouth  bar  at  the  Chang  Jiang  Estuary 
has  depths  of  less  than  10  m  over  a  broad  area  that 
extends  across  the  estuary  and  out  over  the  inner 
continental  shelf.  Flood  and  ebb  channels  are  usu- 
ally separate,  with  shallower  areas  between  them. 
Over  the  past  100  years  the  5  m  contour  has 
progressed  seaward  5  -  12  km  and  the  10  m  con- 
tour up  to  14  km  seaward  (opposite  the  South 
Channel).  The  Heng  Sha  has  migrated  5  km  up- 
stream and  been  brought  under  cultivation  during 
that  period,  although  there  has  been  little  change 
at  the  central  core  of  the  bar.  Only  about  a  2  m 
change  in  channel  depth  (from  5  to  7  m)  has 
occurred.  The  bar  is  a  part  of  and  rests  upon  the 
Chang  Jiang  delta  and  cores  bored  into  the  bar 
reveal  the  longer-term  history  of  the  delta.  Chang- 
ing sediment  characteristics  and  flux  in  the  estuary 
have  been  recorded,  as  well  as  the  changing  form 
of  the  delta  itself.  (See  also  W87-00005)  (Author's 
abstract) 
W87-OO033 


CIRCULATION  OF  THE  CHANG  JIANG  ESTU- 
ARY AND  ITS  EFFECT  ON  THE  TRANSPORT 
OF  SUSPENDED  SEDIMENT, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 
H.  -T.  Shen,  H.  -F.  Zhu,  and  Z.  -C.  Mao. 
IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  677-691,  10  fig,  6  ref. 

Descriptors:  'Chang  Jiang  River,  'Estuaries, 
'Water  circulation,  'Sediment  transport,  'Sus- 
pended sediments,  Channel  improvement,  Hydrol- 
ogy, Oceanography,  Sedimentology,  Stratification, 
Mixing,  Freshwater  runoff,  Tidal  currents. 

Organizations  responsible  for  the  maintenance  of 
navigation  channels  in  the  Chang  Jiang  estuary, 
and  other  organizations  concerned  with  estuarine 
processes,  have  made  hydrological,  oceanographic, 
and  sedimentological  observations  in  the  Chang 
Jiang  estuary  since  the  1960's.  These  measurements 
are  summarized  in  this  paper  and  used  to  charac- 
terize mixing  processes  and  salinity  patterns  from 
which  circulation  patterns  and  their  effect  on  the 
transport  of  suspended  sediment  are  inferred.  It  is 
shown  that  the  Chang  Jiang  estuary  is  character- 
ized by  large  fresh  water  runoff,  abundant  suspend- 
ed sediments,  and  large  intertidal  volumes,  all  of 
which  vary  seasonally.  As  a  result,  stratification 
varies  from  place  to  place  and  time  to  time,  rang- 
ing from  well  mixed  to  partially  mixed.  Fresh 
water  runoff  and  tidal  currents  are  shown  to  be  the 
two  most  decisive  factors  in  the  formation  of  tur- 
bidity maxima,  fluid  mud  layers,  and  the  channel 
sand  bars  and  their  variations.  (See  also  W87- 
00005)  (Author's  abstract) 
W87-00034 


STUDY  OF  DIFFUSION  OF  UPPER-LAYER 
SUSPENDED  SEDIMENTS  IN  DISCHARGES 
FROM  THE  CHANG  JIANG  ESTUARY  INTO 
THE  SEA,  BASED  ON  SATELLITE  IMAGERY, 

East  China  Normal  Univ.,  Shanghai.  Inst,  of  Estua- 
rine and  Coastal  Research. 
C.  -X.  Yun,  and  J.  -R.  Wan. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 
the  Sixth  Biennial  International  Estuarine  Research 
Conference,  Gleneden  Beach,  Oregon,  November 
1-6,  1981.  p  693-704,  3  fig,  2  tab,  6  photos,  6  ref. 

Descriptors:  'Diffusion,  'Suspended  sediments, 
'Discharge  measurement,  'Chang  Jiang  River, 
'Estuaries,  'Satellite  imagery,  Sediment  distribu- 
tion, Turbulent  diffusion,  Channel  improvement, 
Harbors. 

The  Chang  Jiang  River  with  its  enormous  dis- 
charge of  water  and  huge  quantity  of  suspended 
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sediments  influences  the  estuary  as  well  as  the 
natural  environment  of  the  adjacent  offshore  re- 
gions. This  paper  analyzes  the  distribution,  diffu- 
sion, and  deposition  of  suspended  sediments  in  the 
Chang  Jiang  estuary  and  in  adjacent  shelf  areas  as 
determined  by  satellite  imagery.  These  data  have 
important  implications  for  construction  and  main- 
tenance of  navigation  channels  and  harbors,  and 
for  utilizing  and  developing  beach  resources  and 
aquatic  resources.  Good  agreement  of  results  of 
computer  simulations  based  on  satellite  imagery 
with  sea-truth  data  support  the  methodology  used 
in  this  study.  (See  also  W87-00005)  (Author's  ab- 
stract) 
W87-00035 


STEADY  AND  NON-STEADY  FLOW  MODELS 
FOR  SIMULATION  OF  WATER  QUALITY  IN 
RIVERS, 

Instituto  de  Pesquisas  Hidraulicas,  Porto  Alegre 

(Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00147 


ONE-DIMENSIONAL  MODEL  FOR  SALINITY 
INTRUSION  IN  ALLUVIAL  ESTUARIES, 

Euroconsult.  Arnhem  (Netherlands). 

H.  H.  G.  Savenije. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 

p  87-109,  June  15,  1986.  17  fig,  2  tab,  6  ref. 

Descriptors:  'Saline  water  intrusion,  'Model  stud- 
ies, *  Estuaries,  Alluvial  estuaries,  Mathematical 
analysis,  Statistical  analysis,  Salinity. 

A  salinity  intrusion  model  for  well-mixed  alluvial 
estuaries  is  developed.  The  parameters  are  schema- 
tized in  such  a  way  that  the  amount  of  field  work 
in  gathering  data  on  estuary  geometry  and  tide  is 
considerably  reduced.  The  determining  factor  in 
the  geometry  is  found  to  be  the  variation  of  width 
in  the  estuary.  This  relationship  appears  to  obey  an 
exponential  law.  The  depth  is  found  to  remain 
fairly  constant  and  does  not  necessarily  have  to  be 
measured.  The  model  makes  use  of  a  set  of  simplifi- 
cations, which  through  the  application  in  a  salinity 
intrusion  model,  have  been  shown  to  be  justified. 
In  models  where  non-linear  phenomena  play  an 
important  role  e.g.  morphological  models  to  ex- 
plain the  shape  of  an  alluvial  estuary,  these  simpli- 
fications would  probably  not  be  valid.  For  the 
salinity  intrusion  model,  however,  the  linear  case 
may  be  considered  and  it  has  been  shown  that  the 
physical  laws  are  not  violated  by  the  schematizing 
process.  Considering  that  the  model  has  been  ap- 
plied in  several  quite  different  alluvial  estuaries,  it 
can  be  concluded  that  the  use  of  these  simplifica- 
tions in  a  salinity  intrusion  model  is  justified.  Since 
the  depth  may  be  considered  a  constant  and  the 
widths  can  be  measured  from  a  map,  the  estuary 
geometry  no  longer  needs  to  be  surveyed.  The 
model  therefore  is  very  economical.  Although  the 
model  has  been  tested  in  a  wide  range  of  estuaries, 
it  is  difficult  to  be  definite  about  its  general  applica- 
bility. Estuaries  all  over  the  world  have  very  dif- 
ferent characteristics.  At  this  stage,  the  model 
seems  applicable  to  funnel-shaped  alluvial  estu- 
aries. It  is  however,  apparent  that  the  model  will 
not  be  applicable  when  there  is  no  definite  funnel- 
shaped  geometry  and  when  the  widths  do  not  obey 
the  exponential  law.  This  implies  that  the  model  is 
not  directly  applicable  to  man-made  estuaries  or 
natural  estuaries  where  banks  are  protected  or 
where  dredging  takes  place.  (Lante-PTT) 
W87-00156 


EFFECTS  OF  TEMPERATURE,  SALINITY,  ffi- 
RADIANCE  AND  DIURNAL  PERIODICITY  ON 
GROWTH  AND  PHOTOSYNTHESIS  IN  THE 
DIATOM  NTTZSCHIA  AMERICANA:  LIGHT- 
LIMITED  GROWTH, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0165 


EFFECT  OF  SALINITY  GRADEENTS  AND  HE- 
TEROTROPHIC MICROBIAL  ACTIVITY  ON 
BIODEGRADATION  OF  NTTRTLOTRIACETIC 


ACID  IN   LABORATORY  SIMULATIONS  OF 
THE  ESTUARTNE  ENVIRONMENT, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00168 


EFFECTS  OF  ORGANIC  AMENDMENTS  ON 
SULFATE  REDUCTION  ACTIVITY,  H2  CON- 
SUMPTION, AND  H2  PRODUCTION  IN  SALT 
MARSH  SEDIMENTS, 

EmTech  Research  Corp.,  Mount  Laurel,  NJ. 
H.  J.  Dicker,  and  D.  W.  Smith. 
Microbial  Engineering  MCBEBU,  Vol.  11,  No.  4, 
p  299-315,  December,  1985.  5  fig,  1  tab,  61  ref. 
DOC  Grant  No.  NA83AA-D-O017. 

Descriptors:  'Sulfates,  'Sulfur  bacteria,  'Salt 
marshes,  'Marine  sediments,  'Hydrogen,  Organic 
compounds,  Radioactive  tracers,  Mineralization, 
Soil  amendments,  Biodegradation,  Organic  matter, 
Oxidation,  Metabolism,  Fate  of  pollutants,  Tidal 
marshes,  Microbial  degradation,  Delaware,  Canary 
Creek  Marsh. 

Sulfate  reduction  activity  (SRA)  was  measured  via 
the  radioactive  tracer  35-S04(2-)  technique  in  sedi- 
ment samples  from  the  Canary  Creek  Marsh  in 
Lewes,  Delaware.  Basal  levels  of  SRA  ranged 
from  130  to  319  nanmoles  of  sulfate  reduced/g  dry 
sediment/hr.  With  the  exception  of  lactate  and 
formate,  all  organic  acids  tested  resulted  in  no 
stimulation  of  SRA,  whereas  straight  chain  alco- 
hols (C1-C4)  all  gave  a  significant  increase  in  SRA. 
In  addition,  H2,  glucose,  and  cellobiose  caused  a 
twofold  or  greater  increase  in  SRA,  while  cellu- 
lose amendments  did  not  alter  SRA.  Molybdate, 
and  inhibitor  of  sulfate-reducing  bacteria  (SRB), 
caused  a  total  inhibition  in  SRA.  2-Bromoethane- 
sulfonic  acid  (BES),  an  inhibitor  of  methanogenic 
bacteria,  caused  a  slight  decrease  in  SRA.  Hydro- 
gen was  not  produced  in  detectable  quantities  in 
unamended  samples  but  was  produced  in  large 
amounts  in  glucose-amended  samples.  Hydrogen 
was  rapidly  consumed  in  unamended  samples  with 
molybdate  additions  causing  a  significant  decrease 
in  the  rate  of  H2  consumption.  A  variety  of  organ- 
ic amendments  was  found  to  stimulate  H2  uptake. 
These  studies  suggest  that  SRB  are  simulated  by  a 
large  variety  of  organic  amendments  in  in  situ  and 
that  SRB  play  a  major  role  in  maintaining  low 
partial  pressures  of  H2  in  marsh  sediments.  (Au- 
thor's abstract) 
W87-O0176 


METABOLISM  OF  LOW  MOLECULAR 
WEIGHT  ORGANIC  COMPOUNDS  BY  SUL- 
FATE-REDUCTNG  BACTERIA  IN  A  DELA- 
WARE SALT  MARSH, 

EmTech  Research  Corp.,  Mount  Laurel,  NJ. 
H.  J.  Dicker,  and  D.  W.  Smith. 
Microbial  Ecology  MCBEBU,  Vol.  11,  No.  4,  p 
317-335,  December,  1985.  5  fig,  1  tab,  41  ref.  DOC 
Grant  No.  NA83AA-D-OO017. 

Descriptors:  'Marine  sediments,  'Salt  marshes, 
•Oxidation,  'Organic  compounds,  'Sulfur  bacte- 
ria, Carbon  dioxide,  Metabolism,  Anaerobic  condi- 
tions, Bottom  sediments,  Mineralization,  Biodegra- 
dation, Microbial  degradation,  Decomposition, 
Fate  of  pollutants,  Sulfates,  Organic  matter,  Dela- 


Oxidation  of  acetate,  lactate,  pyruvate,  and  ethanol 
to  C02  in  anaerobic  salt  marsh  sediments  was 
rapid,  with  the  oxidation  rate  being  significantly 
inhibited  (60-90%  decrease)  in  the  presence  of  2 
mM  sodium  molybdate,  an  inhibitor  of  sulfate- 
reducing  bacteria  (SRB).  2-Bromoethanesulfonic 
acid  (BES),  an  inhibitor  of  methanogenic  bacteria, 
generally  had  no  effect  on  the  oxidation  rate.  Ace- 
tate was  the  only  intermediate  product  detected  in 
the  oxidation  of  lactate  and  ethanol.  Competition 
studies  with  lactate,  acetate,  and  ethanol  indicated 
that  the  preferred  order  of  substrate  utilization  was 
lactate,  then  acetate,  then  ethanol.  The  turnover 
times  of  these  three  compounds  in  salt  marsh  sedi- 
ments via  the  combined  C02  plus  acetate  pool  was 
rapid  (10-13  hr)  with  a  two-  to  threefold  increase 
in  the  turnover  time  in  the  presence  of  molybdate. 
These  results  strongly  suggest  that  SRB  play  a 
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major  role  in  the  terminal  metabolism  of  low  mo- 
lecular weight  organic  compounds  in  anaerobic 
salt  marsh  sediment.  (Author's  abstract) 
W87-00177 


DISTRIBUTION  OF  BACTERIA  ASSOCIATED 
WITH  VARIOUS  SIZES  OF  PARTICULATE 
MATTER  IN  HARIMA-NADA  AND  HTUCHI- 
NADA  AREAS,  SETO  INLAND  SEA,  JAPAN, 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00179 


SHORT-TERM  PHOTOSYNTHETIC  RE- 
SPONSES IN  THE  DIATOM  NTrZCHIA 
AMERICANA  TO  A  SIMULATED  SALINITY 
ENVIRONMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Marine,  Earth  and  Atmospheric  Sciences. 

R.  L.  Miller,  and  D.  L.  Kamykowski. 

Journal  of  Phytoplankton  Research  JPLRD9,  Vol. 

8,  No.  2,  p  305-315,  March,  1986.  6  fig,  31  ref. 

Descriptors:  'Phytoplankton,  'Photosynthesis, 
'Salinity,  'Diatoms,  'Respiration,  Estuaries,  Salin- 
ity currents,  Models,  Simulation  analysis,  Primary 
productivity,  Model  studies,  North  Carolina,  Cape 
Fear  River  estuary. 

The  effect  of  short-term  variations  in  salinity  on 
photosynthesis  and  respiration  in  an  estuarine 
clone  of  the  diatom  Nitzschia  americana  was  stud- 
ied by  a  laboratory  environmental  simulation 
system.  A  computer-controlled  culturing  system 
simulated  surface  longitudinal  salinity  gradients  in 
the  Cape  Fear  River  Estuary  by  regulating  the 
growth  conditions  of  a  continuous  culture  in  real- 
time. Salinity  changes  were  described  by  a  one- 
dimensional  horizontal  advection  model  of  the  es- 
tuary that  proved  useful  in  evaluating  phytoplank- 
ton photosynthetic  responses  to  changes  in  its  local 
environment  on  time  scales  similar  to  those  found 
in  natural  systems.  As  more  sophisticated  models 
of  the  physical  environment  and  particle  transport 
are  incorporated  into  the  program,  realistic  physio- 
logical models  of  phytoplankton  production  can  be 
developed.  Average  rates  of  net  carbon  fixation 
measured  during  the  simulation  were  compared  to 
rates  predicted  by  long-term  adaption  studies.  Re- 
sults indicated  that  rates  of  net  carbon  fixation 
declined  sharply  following  a  rapid  increase  in  salin- 
ity, rates  of  net  carbon  fixation  return,  however, 
approximately  to  really  predicted  rates  if  the  salini- 
ty environment  was  constant  for  about  24  hr,  sug- 
gesting an  adaption  period.  It  was  concluded  that 
this  time  is  needed  for  N.  americana  to  initiate 
physiological  mechanisms  responsible  for  osmore- 
gulation and  various  compensatory  responses  to 
changes  in  salinity.  These  results  suggest  that  sig- 
nificant errors  may  result  when  production  models 
based  on  long-term  adaptive  responses  are  used  to 
describe  phytoplankton  productivity  in  variable 
environments.  (Geiger-PTT) 
W87-00183 


ANALYSIS  OF  PHOTOSYNTHESIS  IN  ATR 
AND  WATER  OF  ASCOPHYLLUM  NODOSUM 
a.)  LE  JOL, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

A.M.  Johnston,  and  J.A.  Raven. 
Oecologia  OECOBX,  Vol.  69,  No.  2,  p  288-295, 
May  1986.  7  fig,  4  tab,  42  ref.  SERC  Studentship 
Grant  B803 119 10. 

Descriptors:  'Photosynthesis,  'Temperature, 
•Carbon,  'Light,  'Submergence,  Michaelis- 
Menten  kinetics,  Lineweaver-Burk  plots,  Woolf 
plots,  Blackman  curves,  Hill-Whittingham  equa- 
tions, Mathematical  models,  Limiting  factors. 

The  photosynthetic  characteristics  of  the  intertidal 
macroalga  Ascophyllum  nodosum  were  examined 
in  air  and  water.  Under  ambient  conditions  of 
temperature  (10  C)  inorganic  carbon  concentra- 
tions (15.63  mmol  C02/cu  m  or  2.0  mol  total 
inorganic  carbon/cu  m)  and  light  (500  micromol 
photons/sq  m  per  sec)  photosynthesis  was  slightly 
greater  by  the  exposed  alga  than  by  the  submerged 
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alga.  In  both  environments  photosynthesis  was 
light  saturated  at  200  micromol  photons/sq  m  per 
sec.  The  relationship  between  C02  concentration 
and  photosynthesis  in  air  could  be  accurately  ana- 
lyzed using  Michaelis-Menten  kinetics,  although 
the  range  of  concentrations  used  was  not  saturat- 
ing. In  contrast,  the  application  of  the  Lineweaver- 
Burk  and  Woolf  plots  to  aquatic  photosynthesis 
was  not  suitable  as  experimental  data  was  similar  to 
the  Blackman  type  curves  and  not  rectangular 
hyperbolae.  This  was  reflected  by  the  applicability 
of  the  Hill-Whittingham  equation  to  describe  the 
photosynthesis  curves.  The  effect  of  unstirred 
layers  and  other  limiting  factors  is  discussed  in 
relation  to  the  kinetic  parameters,  V  sub  max  and 
K  subm.  (Author's  abstract) 
W87-O022O 


POPULATION  DYNAMICS  OF  CORBULA 
TRIGONA  (MOLLUSCA)  IN  LAKE  AHEME,  A 
WEST  AFRICAN  LAGOON  IN  BENIN, 

Lyon-1   Univ.,   Villeurbanne  (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

J-L.  Maslin,  and  Y.  Bouvet. 

Oikos,  Vol.  46,  No.  3,  p  292-302,  May  1986.  6  fig, 

36  ref. 

Descriptors:  *Mollusks,  *Lake  Aheme,  'Salinity, 
•Dissolved  oxygen,  'Seasonal  distributions,  Benin, 
Recruitment,  Rainy  seasons,  Dry  seasons,  Sea 
water,  Lagoons,  Africa. 

The  succession  of  cohorts  of  Corbula  trigona  was 
investigated  in  Lake  Aheme,  Benin,  a  coastal 
lagoon  subject  to  large  fluctuations  in  salinity  and 
dissolved  oxygen  during  a  yearly  cycle.  In  the 
north  of  the  lake,  in  a  zone  where  fresh  water 
flows  in  and  salinity  is  lowest,  continuous  recruit- 
ment was  observed,  with  a  maximum  during  the 
rainy  season.  In  the  south,  recruitment  was  con- 
fined to  the  rainy  season,  and  a  complete  interrup- 
tion of  recruitment  and  even  elimination  of  the 
population  during  the  dry  season  was  seen.  It  is 
during  the  dry  season  that  salinity  reaches  its  high- 
est level  due  to  the  influence  of  seawater,  and 
oxygen  falls  to  its  lowest  level  in  the  lake  at  this 
time.  The  use  of  the  Battacharya  method  for  dis- 
criminating cohorts  is  discussed.  (Rochester-PTT) 
W87-00228 


PECULIARITIES  OF  OSMOTIC  AND  IONIC 
REGULATION  IN  BIVALVE  MOLLUSKS 
WITH  REFERENCE  TO  ENVIORNMENTAL 
FACTORS, 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 
kii  Inst. 

A.  Y.  Komendantov,  V.  V.  Khlebovich,  and  N.  V. 
Aladin. 

Soviet  Journal  of  Ecology  SJECAH,  Vol  16,  No. 
5,  p  286-292,  May  1986.  3  fig,  3  tab,  28  ref.  Trans- 
lated from  Ekologiya,  No.  5,  p  39-46,  September- 
October  1985. 

Descriptors:  'Osmoregulation,  'Salinity,  'Salt  tol- 
erance, 'Mollusks,  Osmosis. 

The  osmoregulatory  ability  of  7  taxa  of  bivalve 
mollusks  was  studied.  With  the  exception  of  Later- 
nula  limicola,  all  the  mollusks  were  able  to  main- 
tain the  hyperosmotic  pressure  of  the  internal  envi- 
ronment at  low  salinities.  The  relationship  between 
osmoregulatory  abilities  and  salt  tolerance  ranges 
of  the  mollusks  and  temperature  and  ionic  compo- 
sition of  the  environment  was  shown.  It  was  dem- 
onstrated that,  at  low  salinities,  freshwater  mol- 
lusks maintain  a  Na  ion  concentration  in  the  blood 
at  higher  and,  at  high  salinities,  lower  level  than  in 
the  environment.  (Author's  abstract) 
W87-00239 


EMISSIONS  OF  BIOGENIC  SULFUR  GASES 
FROM  A  DANISH  ESTUARY, 

Aarhus  Univ.  (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00289 


DETERMINING  CURRENT  PROFILES  IN  OS- 
CILLATORY FLOWS, 


Institute  of  Oceanographic  Sciences,  Birkenhead 

(England). 

A.M.  Davies. 

Applied  Mathematical  Modelling,  Vol.  9,  No.  6,  p 

419-428,   December    1985.    5   fig,    1   tab,    15   ref, 

append. 

Descriptors:  'Current  profiles,  'Oscillatory  flow, 
'Tides,  'Bed-stress  eddy,  'Viscosity,  'Galerkin 
method,  'Hydrodynamic  mode,  Rotary,  Water 
currents,  Tidal  rivers. 

The  time  dependency  of  the  linear  three-dimen- 
sional hydrodynamic  equations  which  describe  os- 
cillatory flow  was  removed  by  expressing  the  hori- 
zontal components  of  current  in  terms  of  rotary 
components  at  a  prescribed  frequency.  By  this 
means  two  time  independent  equations  were  de- 
rived which  could  be  readily  solved  using  the 
Galerkin  method,  in  a  manner  similar  to  that  devel- 
oped by  the  author  for  steady-state  wind-induced 
flow.  The  method  was  used  to  examine  the  influ- 
ence of  eddy  viscosity  on  tidal  current  profiles. 
Two  distinct  flow  regimes  were  identified.  In  one 
the  water  depth  exceeded  the  thickness  of  the 
bottom  stress  layer,  in  the  other,  water  depth  was 
less  than  the  thickness  of  that  layer.  The  influence 
of  these  two  depth  regimes,  and  the  magnitude  and 
vertical  variation  of  eddy  viscosity  on  tidal  current 
profiles  was  examined.  The  possibility  of  using  the 
method  to  give  tidal  profiles  from  vertically  inte- 
grated models  was  discussed.  The  technique  was  a 
powerful  method  for  studying  tidal  currents  in  a 
range  of  water  depths  and  it  yielded  a  continous 
representation  of  current  profile  and  stress  through 
the  vertical.  It  had  the  significant  advantage  over 
analytical  methods  of  being  able  to  include  arbitary 
variations  of  viscosity.  The  influence  of  observed 
variations  in  viscosity  upon  tidal  current  profiles 
could  be  observed.  (Khumbatta  -  PIT) 
W87-O0292 


ACTIVITY  MEASUREMENTS  OF  PLANK- 
TONIC  MICROBIAL  AND  MICROFOULESG 
COMMUNITIES  IN  A  EUTROPHIC  ESTUARY, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00304 


TRACE  METAL  CONCENTRATIONS  IN 
MARINE  ORGANISMS  FROM  ST.  VINCENT 
GULF,  SOUTH  AUSTRALIA, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00349 


BACTERIAL  ABUNDANCE  IN  RELATION  TO 
SURFACE  AREA  AND  ORGANIC  CONTENT 
OF  MARINE  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Ecology  and  Evolution. 
N.  Yamamoto,  and  G.  Lopez. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  90,  No.  3,  p  209-220,  August 
1985.  2  fig,  1  tab,  23  ref.  NSF  Grant  No. 
OCE8025345,  EPA  Grant  No.  R809475-01-1, 
Sigma  Xi  Grant,  and  SUNY  UAP  award. 

Descriptors:  'Marine  sediments,  'Bacteria,  'Salt 
marshes,  Organic  loading,  Microcosms,  Protein, 
Sediments. 

Direct  measures  on  surface  sediments  collected 
from  Flax  Pond  an  intertidal  salt  marsh  on  Long 
Island,  N.Y.  showed  a  positive  relationship  be- 
tween bacterial  abundance  and  specific  surface 
area  of  sediment.  This  is  the  first  direct  confirma- 
tion that  this  relationship  holds  over  a  wide  range 
of  sediment  types.  A  laboratory  experiment  was 
conducted  to  determine  the  effects  of  specific  sur- 
face area,  distribution  of  surface  area,  and  organic 
particles,  kaolin,  and  spherical  glass  beads,  used 
singly  or  in  mixtures.  Organic  loading  resulted  in 
substantial  enhancement  of  bacterial  colonization. 
Distribution  of  surface  area  controlled  by  texture, 
shape,  and  sorting,  had  a  complex  effect,  with  glass 
bead  sediments  generally  supporting  better  coloni- 
zation than  silica  particles  or  kaolin.  The  effect  of 


specific  area  was  noted  only  in  restricted  compari- 
sons of  similarly  shaped  glass  beads.  (Khumbatta- 
PTT) 
W87-00368 


EFFECTS  OF  ORGANIC  ENRICHMENT  ON 
MEIOFAUNAL  ABUNDANCE  AND  COMMU- 
NITY STRUCTURE  IN  SUBLITTORIAL  SOFT 
SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00369 


FLUME  DESIGN  -  A  METHODOLOGY  FOR 
EVALUATING  MATERIAL  FLUXES  BE- 
TWEEN A  VEGETATED  SALT  MARSH  AND 
THE  ADJACENT  TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
T.  Wolaver,  G.  Whiting,  B.  Kjerfve,  J.  Spurrier, 
and  H.  McKellar. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  91,  No.  3,  p  281-291,  Septem- 
ber 1985.  2  tab,  4  fig,  18  ref.  NSF  Grant  DEB 
8119752. 

Descriptors:  'Salt  marshes,  'Tidal  marshes,  'Eco- 
systems, Ecology,  Flumes,  Nutrients,  Material  ex- 
change, Statistical  analysis,  Water  depth,  Marshes, 
Model  studies. 

An  experimental  flume  was  used  as  a  tool  to  assess 
whether  a  vegetated  marsh  surface  is  a  source  or 
sink  for  nutrients  via  tidal  inundation.  An  initial 
calibration  study  (two  tidal  cycles)  was  conducted 
to  determine  the  optimum  sampling  design  and  aid 
in  model  development  for  flux  calculations.  A  sta- 
tistical analysis  of  the  data  showed  a  negligible 
concentration  difference  as  a  function  of  water 
depth  for  most  of  the  constituents  analyzed.  This 
coupled  with  the  low  tidal  velocities  over  the 
marsh  surface  (<1.5  cm/s)  suggested  that  a  volu- 
metric model  was  adequate  for  calculations  of  in- 
stantaneous discharge  and  nutrient  flux  through 
any  station  perpendicular  to  tidal  flow.  The  result- 
ant instantaneous  mass  flux  calculations  showed 
that  water  discharge  was  one  of  the  dominant 
factors  controlling  the  movement  of  material.  A 
sine-cosine  statistical  model  utilizing  the  main  tidal 
periodicities  was  designed  to  (1)  model  the  instan- 
taneous fluxes,  (2)  calculate  the  average  net  flux  of 
suspended  and  dissolved  materials,  and  (3)  test  the 
hypothesis  that  the  average  net  flux  equals  zero 
versus  a  two-sided  alternative  using  a  standard 
regression  t-test.  (Author's  abstract) 
W87-O0370 


ANAEROBIC  METHANE  OXTDATION  RATES 
AT  THE  SULFATE-METHANE  TRANSITION 
IN  MARINE  SEDIMENTS  FROM  KATTEGAT 
AND  SKAGERRAK  (DENMARK), 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

N.  Iversen,  and  B.  B.  Jorgensen. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  5,  p  944-955,  September  1985.  4  fig,  2  tab,  46 

ref.    Danish   Natural   Science   Research   Council 

Grant  11-3141. 

Descriptors:  'Anaerobic  conditions,  'Marine  sedi- 
ments, Sulfates,  Fermentation,  'Oxidation,  'Meth- 
ane, Sulfate-methane  transition,  Sediments,  Katte- 
gat, Skagerrak,  Denmark. 

Concomitant  radiotracer  measurements  were  made 
of  in  situ  rates  of  sulfate  reduction  and  anaerobic 
methane  oxidation  in  2-3-m-long  sediment  cores. 
Methane  accumulated  to  high  concentrations  (>  1 
millimole  CH4)only  below  the  sulfate  zone,  at  1  m 
or  deeper  in  the  sediment.  Sulfate  reduction 
showed  a  broad  maximum  below  the  sediment 
surface  and  a  smaller,  narrow  maximum  at  the 
sulfate-methane  transition.  Methane  oxidation  was 
low  (0.002-0.1  nanomole  CH4/cu  m/d)  throughout 
the  sulfate  zone  and  showed  a  sharp  maximum  at 
the  sulfate-methane  transition,  coinciding  with  the 
sulfate  reaction  maximum.  Total  anaerobic  meth- 
ane oxidation  at  two  stations  was  0.83  and  1.16 
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millimol  CH4/sq  m/d,  of  which  96%  was  confined 
to  the  sulfate-methane  transition.  All  the  methane 
that  was  calculated  to  diffuse  up  into  the  sulfate- 
methane  transition  was  oxidized  in  this  zone.  The 
methane  oxidation  was  equivalent  to  10%  of  the 
electron  donor  requirement  for  the  total  measured 
sulfate  reduction.  A  third  station  showed  high  sul- 
fate concentrations  at  all  depths  sampled  and  the 
total  methane  oxidation  was  only  0.013  millimol 
CH4/sq  m/d.  (Author's  abstract) 
W87-O0372 


SUSPENSION  OF  MARINE  NEMATODES  IN 
A  TURBULENT  TIDAL  CREEK:  SPECTES  PAT- 
TERNS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 

Inst,  for  Marine  Biology  and  Coastal  Research. 

R.  A.  Eskin,  and  M.  A.  Palmer. 

Biological  Bulletin,  Vol.  169,  p  615-623,  December 

1985.  4  tab,  26  ref.  NSF  Grants  OCE80-07968, 

OCE83-08114. 

Descriptors:  'Nematodes,  'Tidal  creeks,  'Turbu- 
lence, 'Sediments,  'Estuaries,  Species  diversity, 
Aquatic  animals,  Spatial  distribution,  Tidal  effects. 

Nematodes  had  a  mean  abundance  of  hundreds/cu 
m  in  an  estuarine  creek.  They  were  four  orders  of 
magnitude  less  abundant  in  the  water  column  than 
in  the  sediment.  The  water  column  nematode  as- 
semblage was  dominated  by  three  species  of  Me- 
tachromadora  which  comprised  57%  of  the  sus- 
pended nematodes.  Other  abundant  species  were 
Chromadorita  aff.  minima  and  Ptycholaimellus 
pandispiculatus.  Number  of  suspended  nematodes 
were  highest  during  the  ebb  and  flood  tides  when 
currents  were  fastest.  The  two  factors  that  appear 
to  be  most  important  in  determining  which  species 
are  in  the  water  are  the  verical  distribution  and  the 
overall  abundance  of  a  species  in  the  sediment. 
SurficiaJ  distributions  and  high  sediment  abun- 
dance will  result  in  greater  representation  in  the 
water  column.  Suspension  in  the  water  column  and 
subsequent  transport  by  tidal  currents  potentially 
plays  a  significant  role  in  the  local  dispersal  of 
certain  meiobenthic  nematode  species.  Corollaries 
to  water  column  dispersal  are  an  improved  ability 
of  nematodes  in  colonizing  new  habitats,  and  an 
interaction  between  hydrodynamic  factors  and 
benthic  topography  that  will  affect  small-scale  spa- 
tial distribution.  (Alexander-PTT) 
W87-00392 


DIATOM  CHRONOLOGY  FOR  SEDIMENTS 
IN  A  HIGH  ACCUMULATION  RATE  ENVI- 
RONMENT: RUPERT  INLET,  BRITISH  CO- 
LUMBIA, 

Memorial   Univ.   of  Newfoundland,    St.   John's. 

Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O04O0 


IODINE  AND  ARSENIC  REDOX  SPECJJES  IN 
OXYGEN-DEFIOENT  ESTUARINE  WATERS, 

Melbourne  Univ.,  Parkville  (Australia).  Marine 
Chemistry  Lab. 

E.  C.  V.  Butler,  and  J.  D.  Smith. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  3,  p  301-309,  Sep- 
tember 1985.  3  fig,  2  tab,  38  ref. 

Descriptors:  'Iodine,  'Arsenic,  'Path  of  pollut- 
ants, 'Estuaries,  'Oxygen  deficit,  Saline  water, 
dissolved  oxygen,  Fate  of  pollutants,  Distribution 
analysis,  Yarra  River,  Australia. 

The  distribution  of  the  redox  species  of  iodine  and 
arsenic  in  two  isolated  pools  of  sea  water  underly- 
ing river  water  in  deep  holes  in  the  estuary  of  the 
Yarra  River  is  described.  In  the  river  water,  the 
dominant  species  are  iodide  and  As(V).  In  the 
saline  water  of  these  holes,  there  are  levels  of 
iodine  and  arsenic  greater  than  are  present  in  the 
original  seawater.  The  subhalocline  waters  con- 
tained <0.22  ml/1  of  dissolved  oxygen,  and  the 
redox  poise  was  intermediate  between  oxic  and 
anoxic  conditions.  Most  of  the  iodate  originally  in 
the  seawater  was  reduced  to  iodide,  but  As(III) 
and  As(V)  coexisted.  It  appears  that  iodine  and 
arsenic  entered  the  water  from  the  anoxic  sedi- 
ment (Author's  abstract) 


W87-00429 


WINTER  ICE  REGIME  IN  THE  TTDAL  ESTU- 
ARDXS  OF  THE  NORTHEASTERN  PORTION 
OF  THE  BAY  OF  FUNDY,  NEW  BRUNSWICK, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Civil 

Engineering. 

C.  Desplanque,  and  D.  I.  Bray. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  13,  No.  2,  p  130-139,  April  1986.  11  fig,  1  tab, 

9  ref. 

Descriptors:  'Estuaries,  'Ice,  'Civil  engineering, 
Winter  ice,  Tidal  estuaries,  Bay  of  Fundy,  New 
Brunswick,  Ice  walls,  Ice  buildups. 

A  classification  system  for  the  ice  regime  of  well- 
mixed  estuaries  with  a  large  tidal  range  identifies 
five  distinct  zones  within  the  estuary  by  consider- 
ing the  primary  ice-related  processes  in  such  estu- 
aries. The  worst  case  for  the  formation  of  ice 
accumulations  in  these  estuaries  is  considered  to  be 
that  associated  with  a  sequence  of  freezing  tem- 
peratures occurring  when  the  difference  between 
the  neap  tide  and  the  subsequent  spring  tide  is 
largest.  During  this  period,  significant  vertical  ice 
walls  can  form  in  a  few  days.  The  ice  walls  that 
form  in  the  upper  portion  of  the  estuaries  of  the 
Memramcook  River  and  the  Petitcodiac  River  can 
reach  a  height  of  about  five  meters.  As  the  vertical 
ice  walls  are  formed  they  significantly  reduce  the 
normal  trapezoidal  cross  section,  which  has  side 
slopes  in  the  order  of  10.0V:3.5H,  to  a  rectangular 
cross  section  having  about  the  same  bottom  width. 
(Author's  abstract) 
W87-00440 


FACTORS  CONTROLLrNG  THE  CONCEN- 
TRATIONS OF  SOLUBLE  PHOSPHORUS  IN 
THE  MISSISSIPPI  ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
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INORGANIC  AND  ORGANIC  SULFUR  CY- 
CLING IN  SALT-MARSH  PORE  WATERS, 

Kean  Coll.  of  New  Jersey,  Union.  Dept.  of  Chem- 
istry-Physics. 

G.  W.  Luther  III,  T.  M.  Church,  J.  R.  Scudlark, 
and  M.  Cosman. 

Science  SCIEAS,  Vol.  232,  No.  4751,  p  746-749, 
May  9,  1986.  3  fig,  28  ref.  NSF  Grants  DEB82- 
16376,  OCE85-17138,  OCE84- 11-64,  OCE85- 
41757. 

Descriptors:  'Sulfur,  'Organic  compounds, 
•Sulfur  cycle,  'Inorganic  compounds,  'Salt 
marshes,  Marshes,  Delaware,  Great  Marsh,  Wet- 
lands, Watersheds,  Ecosystems,  Pore  water,  Sea- 
sonal variation,  Chemical  analyses. 

Sulfur  species  in  pore  waters  of  the  Great  Marsh, 
Delaware,  were  analyzed  seasonally  by  polaro- 
graphic  methods.  The  species  determined  (and 
their  concentrations  in  micromoles  per  liter)  in- 
cluded inorganic  sulfides  (<  or  =  3360),  polysul- 
fides  (<  or  =  326),  thiosulfate  (<  or  =  104), 
tetrathionate  (<  or  =  302),  organic  thiols  (<  or 
=  2411),  and  organic  disulfides  (<  or  =  139). 
Anticipated  were  bisulfide  increases  with  depth 
due  to  sulfate  reduction  and  subsurface  sulfate 
excesses  and  pH  minima,  the  result  of  a  seasonal 
redox  cycle.  Unanticipated  was  the  pervasive  pres- 
ence of  thiols  (for  example,  glutathione),  particu- 
larly during  periods  of  biological  production.  Salt 
marshes  appear  to  be  unique  among  marine  sys- 
tems in  producing  high  concentrations  of  thiols. 
Polysulfides,  thiosulfate,  and  tetrathionate  exibited 
seasonal  subsurface  maxima.  These  results  suggest 
a  dynamic  seasonal  cycling  of  sulfur  in  salt  marshes 
involving  abiological  and  biological  reactions  dis- 
solved and  solid  sulfur  species.  The  chemosynthe- 
tic  turnover  of  pyrite  to  organic  sulfur  is  a  likely 
pathway  for  this  sulfur  cycling.  Thus,  material, 
chemical,  and  energy  cycles  in  wetlands  appear  to 
be  optimally  synergistic.  (Author's  abstract) 
W87-00498 


Estuaries — Group  2L 

CONTROL  OF  NA(+)  AND  K(+)  TRANSPORT 
IN  SPERGULARIA  MARINA:  I.  TRANSPIRA- 
TION EFFECTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W87-O0553 


METHOD  FOR  DETERMINING  ENZYMATI- 
CALLY  HYDROLYZABLE  PHOSPHATE  (EHP) 
IN  NATURAL  WATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00566 


FOOD  LIMITATION  OF  A  DELAWARE  SALT 

MARSH    POPULATION    OF    MUMMICHOG, 

FUNDULUS  HETEROCLITUS  (L.), 

Delaware   Univ.,   Newark.   School  of  Life  and 

Health  Sciences. 

S.  B.  Weisberg,  and  V.  A.  Lotrich. 

Oecologia  OECOBX,  Vol.  68,  No.  2,  p  168-173, 

January  1986.  5  fig,  2  tab,  40  ref. 

Descriptors:  'Salt  marshes,  'Mummichog,  'Fish 
food,  'Fish  populations,  Canary  Creek,  Delaware, 
Estuarine  fisheries,  Growth,  Reproduction,  Cages, 
Mortality,  Fish  eggs. 

The  relationship  of  the  mummichog  to  its  food 
supply  was  examined  using  8  x  20  meter  enclosures 
under  field  conditions.  The  enclosures  were 
stocked  with  fish  at  densities  ranging  from  1/8  to  4 
times  the  natural  population  density.  Growth  esti- 
mates were  made  from  individually  marked  fish. 
Fish  enclosed  at  normal  density  grew  at  the  same 
rate  as  fish  from  the  natural  population,  indicating 
that  caging  had  minimal  effects  on  growth  rate. 
When  enclosed  below  normal  density,  fish  had  a 
growth  rate  2-3  times  higher  than  that  of  the 
natural  population.  Fish  enclosed  at  4  x  normal 
density  had  a  negative  growth  rate,  a  higher  mor- 
tality rate  than  fish  enclosed  at  natural  density,  and 
no  egg  production.  Food  additions  to  the  same 
type  of  enclosure  at  densities  ranging  from  1/2  to  4 
x  natural  density  had  a  positive  effect  on  growth 
rates  at  all  densities.  Food  additions  also  caused 
egg  production  of  fish  enclosed  at  the  highest 
density  to  attain  a  rate  equivalent  to  that  of  the 
natural  population.  The  authors  concluded  that 
total  food  supply  may  regulate  the  maximum  size 
of  the  Canary  Creek  (Delaware)  mummichog  pop- 
ulation by  affecting  individual  growth  rate,  mortal- 
ity rate,  and  fecundity.  (Author's  abstract) 
W87-00574 


CHARACTERIZATION    OF    BETA-GLUCOSI- 

dase  AcnvrrY  IN  interttoal  marine 

SEDIMENTS, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 

Research,  Teaching  and  Service. 

G.  M.  King. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  373-380,  February 

1986.   7  fig,    1   tab,   35  ref.   NOAA   Sea  Grant 

NA81AA-D-O0O35. 

Descriptors:  'Marine  sediments,  'Organic  com- 
pounds, 'Intertidal  areas,  'Hydrolysis,  Sediments, 
Ecosystems,  Beta-glucosidase,  Mud  flats,  Labora- 
tory methods. 

Glycoside  derivatives  of  4-methylumbelliferone 
(MUF)  were  used  to  characterize  the  polysacchari- 
dase  enzyme  systems  present  in  sediments  from  an 
intertidal  mud  flat.  The  formation  of  highly  fluo- 
rescent MUF  on  hydrolysis  of  the  various  glyco- 
sides was  determined  at  low  substrate  concentra- 
tions (<  1  microM)  and  with  short  incubation  peri- 
ods (>  5  min).  The  hydrolysis  of  MUF-beta-D- 
glucose  in  sediments  from  depth  intervals  of  0  to  2 
cm  was  insensitive  to  the  presence  of  oxygen, 
dissolved  sulfide,  and  iron;  magnesium  and  calcium 
were  stimulatory,  however.  A.  temperature  opti- 
mum was  observed  at  40  C,  a  salinity  optimum  at 
3.0%  and  a  pH  optimum  at  8.5.  Rates  of  hydrolysis 
were  inhibited  by  the  addition  of  mercuric  chloride 
and  sodium  azide,  but  only  partially  inhibited  by 
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toluene  and  the  specific  beta-glucosidase  inhibitor 
delta- 1,  5-gluconolactone.  The  response  to  delta- 1, 
5-gluconolactone  suggested  that  about  50%  of  the 
observed  hydrolysis  of  MUF-beta-D-glucoside  was 
due  to  exo-  and  endoglucanases.  A  wide  variety  of 
hydrolytic  activities  was  observed,  with  at  least 
some  nonspecificity  occurring  in  the  case  of  MUF- 
beta-D-fucoside.  Depth  profiles  indicated  maximal 
activity  in  surface  sediments  with  rapid  decline 
below  2  cm.  MUF-glycosides  provided  a  conven- 
ient tool  for  initial  analyses  of  the  dynamics  and 
controls  of  polymer  hydrolysis  in  marine  sedi- 
ments. (Author's  abstract) 
W87-0O647 


APPROXIMATION  OF  SALT-WATER  INTER- 
FACE FLUCTUATION  IN  AN  UNCONFINED 
COASTAL  AQUIFER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-0O667 


QUANTITATIVE  ANALYSIS  OF  SALTWATER- 
FRESHWATER  RELATIONSHIPS  IN 
GROUNDWATER  SYSTEMS-A  HISTORICAL 
PERSPECTTVE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00675 


DISTRIBUTION      OF     NUCULA     TURGDDA 
(BrVALVIA:PROTOBRANCHIA)  FROM 

DUBLIN  BAY,  IRELAND,  AND  THE  EFFECT 
OF  SEDIMENT  ORGANIC  CONTENT, 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00711 


BLOOMS  OF  CYANOBACTERIA  ON  THE  PO- 
TOMAC RTVER, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biochemis- 
try. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00725 


EFFECT  OF  RECIPROCAL  TRANSPLANTING 

BETWEEN  EXTREMES  OF  PLANT  ZONES  ON 

MORPHOMETRY     PLASTICITY     OF     FTVE 

PLANT    SPECTES    IN    AN    OREGON    SALT 

MARSH, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 

D.  M.  Seliskar. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  12,  p  2254-2262,  December  1985.  17  fig,  2  tab, 

19  ref.  EPA  Grant  R806013010. 

Descriptors:  *Salt  marshes,  *Plant  morphology, 
•Ecological  distribution,  'Oregon,  'Transplanta- 
tion, Plant  populations,  Aquatic  environment, 
Marshes,  Phenology,  Soil  chemistry,  Plasticity. 

Reciprocal  transplants  of  each  of  five  salt  marsh 
plant  species  were  made  to  determine  whether 
differences  in  morphology  and  anatomy  between 
plants  at  the  upper  and  lower  distributional  limits 
of  each  species  were  fixed  or  plastic.  At  the  end  of 
one  year,  Deschampsia  cespitosa,  Distichlis  spi- 
cata,  Grindelia  integrifolia,  Jaumea  carnosa,  and 
Salicornia  virginica  all  demonstrated  morphome- 
tric  plasticity.  Environmental  variables  were  meas- 
ured to  look  for  correlations  between  morpholigi- 
cal  and  anatomical  changes  and  environment. 
Chemical  properties  of  the  transplanted  soils  of  D. 
spicata  and  of  S.  virginica  became  like  those  of  the 
surrounding  soil,  while  the  properties  of  soil 
around  G  integrifolia  and  J.  carnosa  transplants 
did  not  change  significantly  upon  being  moved. 
Soil  moisture  content  was  always  greatest  at  the 
lower  elevational  site  and  probably  accounts  for 
much  of  the  structural  change  observed  in  the 
reciprocal  transplants.  For  example,  the  increase  in 
the  amount  of  aerenchymatous  tissue  in  S.  virgin- 
ica plants  moved  to  the  lower  elevational  site  was 
most  likely  caused  by  the  nearly  saturated  soil  at 
that  location.  Measurements  of  structural  plasticity 
in  response  to  changing  environments  can  be  useful 


as  indicators  and  in  determining  the  plant's  past 

environment.  (Author's  abstract) 

W87-00757 


SUBLJTTORAL  MACROBENTHIC  COMMU- 
NITY STRUCTURE  OF  AN  HUSH  SEA- 
LOUGH:  EFFECT  OF  DECOMPOSING  ACCU- 
MULATIONS OF  SEAWEED, 

University  of  East   Angha,   Norwich  (England). 
School  of  Biological  Sciences. 
S.  F.  Thrush. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  96,  No.  3,  p  199-212,  May 
1986.  4  fig,  1  tab,  49  ref. 

Descriptors:  •  Decomposition,  'Algae,  "Species 
composition,  •Benthic  environment,  *Sea-lough, 
'Littoral  environment,  Benthic  fauna,  Aquatic  life, 
Biomass,  Polychaetes,  Annelids,  Ecosystems. 

The  deposition  and  decay  of  seaweed  produces 
localized  changes  in  sublittoral  macrobenthic  com- 
munity structure  on  the  basin  floor  of  a  small  sea- 
lough.  Surveys  of  the  abundance  of  seaweed  accu- 
mulations revealed  about  7  accumulations  per  100 
sq  m,  of  which  many  were  sufficiently  large  and 
stable  to  cause  anoxic  patches.  A  manipulative 
field  experiment  was  conducted  to  assess  changes 
in  sediment  conditions  and  community  structure  in 
areas  covered  with  seaweed,  adjacent  areas,  and 
clear  areas.  Sediment  pH  and  Eh  were  reduced  in 
smothered  areas.  Differences  in  the  macrobenthic 
community  between  the  three  treatments  indicated 
a  rapid  increase  in  the  abundance  of  two  poly- 
chaetes, Capitella  spp.  and  Malacoceros  fuligino- 
sus,  and  a  loss  of  rare  species  in  disturbed  areas. 
Sixty-nine  days  after  the  initiation  of  the  experi- 
ment, a  similar  number  of  species  were  found  in 
each  treatment,  although  areas  under  seaweed 
were  still  numerically  dominated  by  Capitella  spp. 
These  results  indicate  that  patches  of  decomposing 
seaweed  have  an  important  role  in  determining  the 
pattern  of  species  distribution  and  benthic  commu- 
nity structure.  (Author's  abstract) 
W87-O0804 


CONTRIBUTION  OF  THE  POLYCHAETE, 
NEANTHES  JAPONICA  (IZUKA),  TO  THE 
OXYGEN  UPTAKE  AND  CARBON  DIOXIDE 
PRODUCTION  OF  AN  INTERTTDAL  MUD- 
FLAT  OF  THE  NANAKITA  RTVER  ESTUARY, 
JAPAN, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
E.  Kikuchi. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  97,  No.  1,  p  81-93,  June  1986. 
9  fig,  3  tab,  15  ref.  Japan  Special  Research  Project 
on  Environmental  Science  Grants  58030003, 
59030004,  60030005. 

Descriptors:  'Polychaetes,  'Neanthes,  'Intertidal 
areas,  'Mud  flats,  'Oxygen  uptake,  'Carbon  diox- 
ide, 'Nanakita  River,  'Estuaries,  'Japan,  'Biotur- 
bation,  Annelids,  Estuarine  environment,  Benthic 
fauna,  Aquatic  life,  Biomass,  Respiration. 

The  benthic  oxygen  consumption  and  carbon  diox- 
ide production  of  undisturbed  and  sieved  sediment 
cores  with  various  values  for  the  biomass  of  poly- 
chaetes collected  from  the  intertidal  mud-flat  of 
Nanakita  River  estuary  of  Japan,  were  measured 
simultaneously.  The  benthic  oxygen  consumption 
and  carbon  dioxide  production  increased  in  pro- 
portion to  the  biomass  of  a  dominant  polychaete 
species  (Neanthes  japonica).  This  increase  was  not 
explained  by  the  respiration  of  the  animals  alone. 
The  residual  increase  in  benthic  02  and  C02  fluxes 
may  be  due  to  mineralization  processes  in  the 
burrow  wall  and  enhanced  diffusion  caused  by  the 
pumping  activity  of  the  worms.  From  the  average 
biomass  of  polychaetes  at  the  study  site,  total 
benthic  02  and  C02  fluxes  were  estimated  to  be 
5.2  mmol/sq  m/hr  and  7.3  mmol/sq  m/hr,  respec- 
tively, at  20  C.  The  worms  were  responsible  for 
79%  of  the  total  02  flux  and  73%  of  the  total  C02 
flux,  but  the  respiration  of  the  worms  accounted 
for  only  53%  of  the  total  02  flux  and  36%  of  the 
total  C02  flux.  The  residual  enhanced  fluxes  were 
26%  and  37%  for  the  total  02  and  C02  fluxes, 
respectively.  (Author's  abstract) 
W87-O0805 
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PERMEATION  AND  THERMAL  OSMOSIS  OP 
WATER  THROUGH  CELLULOSE  ACETATE 
MEMBRANES, 

Universidad  Complutense  de  Madrid  (Spain).  Fa- 
cultad  de  Ciencias  Fisicas. 
J.  I.  Mengual,  F.  G  Lopez,  and  C.  Fernandez- 
Pineda. 

Journal  of  Membrane  Science,  Vol.  26,  No.  2,  p 
211-230,  March  1986.  7  fig,  3  tab,  36  ref. 

Descriptors:  'Membranes,  'Membrane  processes, 
•Osmosis,  Cellulose  acetate  membranes,  Thermal 
osmosis,  Permeability,  Permeation,  Thermoosmo- 
tic  flows. 

Isothermal  permeation  and  thermal  osmosis  of  pure 
water  through  cellulose  acetate  membranes  was 
studied.  Influence  of  temperature  and  stirring  rate 
on  isothermal  permeation  was  examined  and  the 
activation  energy  for  permeation  was  calculated. 
In  the  case  of  thermal  osmosis,  experiments  exam- 
ined thermoosmotic  flows  and  evolution  towards 
steady  states.  In  both  cases  the  experiments  have 
been  performed  by  varying  separately  the  tempera- 
ture differences,  the  mean  temperature  and  the 
stirring  rate.  The  influence  of  stirring  rate  on  ther- 
mal osmosis  showed  that  temperature  polarization 
cannot  be  avoided  with  the  experimental  setup,  but 
its  influence  may  be  evaluated.  A  method  is  pro- 
posed to  evaluate  the  differential  thermoosmotic 
permeability.  The  results  obtained  from  steady 
states  are  more  reliable  than  those  obtained  from 
thermoosmotic  flows.  (Author's  abstract) 
W87-00381 
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SNOWPACK  AUGMENTATION  RESEARCH 
NEEDS:  A  HISTORY  OF  WEATHER  MODIFI- 
CATION EN  COLORADO, 

Colorado  Dept.   of  Natural   Resources,   Denver. 
Weather  Modification  Program. 
B.  C.  Welles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-165373, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report,  June  1982.  97  p,  3  tab,  10  ref.  Coop- 
erative Agreement  No.  9-O7-85VO027. 

Descriptors:  'Snowpack,  'Research  priorities, 
•Weather  modification,  'Colorado,  Water  supply 
development,  Orographic  precipitation,  Cloud 
seeding,  Legislation,  Policy  making. 

Weather  modification  activity  in  Colorado  is  regu- 
lated by  state  statute  (Title  35,  Article  20,  C.R.S. 
1973)  and  administered  by  the  state  Department  of 
Natural  Resources.  The  main  focus  of  weather 
modificai. ...i  activity  in  the  state  is  the  augmenta- 
tion of  winter  snowpack.  Federal  research  pro- 
grams have  included  hail  suppression,  snowpack 
augmentation,  and  the  transport  and  diffusion  of 
seeding  materials.  Commercial  projects  to  affect 
precipitation  have  been  conducted  to  suppress  hail, 
to  increase  rain,  and  to  augment  winter  snowpack  - 
with  the  last  being  the  predominant  commercial 
activity  in  recent  years.  This  document  includes 
identification  of  needed  research  projects  of  par- 
ticular importance  to  the  state,  a  history  of  Colora- 
do weather  modification  legislation  and  brief  de- 
scriptions of  projects  conducted  after  1972  from 
the  files  of  the  Department  of  Natural  Resources. 
(Author's  abstract) 
W87-00070 


RESEARCH  ON  EVOLVING  DESIGN  AND 
EVALUATION  OF  THE  HIPLEX  PROGRAM: 
FINAL  TECHNICAL  REPORT, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality— Group  3C 


P.  L.  Smith,  P.  W.  Mielke,  K.  J.  Berry,  A.  A. 
Poneaud,  and  R  D.  Farley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-169O60, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Report  No.  82-7,  November  1982.  127  p,  13  fig,  8 
tab.  56  ref,  5  append.  Contract  No.  8-07-83- V0009. 

Descriptors:  'HIPLEX,  •Weather  modification, 
•Cloud  seeding,  •Chemistry  of  precipitation,  •Sta- 
tistical analysis,  Cloud  physics,  Montana,  Cumulus 
clouds,  Rain  gages,  Remote  sensing,  Satellite  tech- 
nology, Simulation  analysis,  Aircraft. 

Five  years  of  research  related  to  the  design,  con- 
duct, and  evaluation  of  the  U.S.  Bureau  of  Recla- 
mation's HIPLEX  program  are  summarized.  Most 
of  this  research  concerned  the  HIPLEX- 1  experi- 
ment that  involved  randomized  seeding  of  small 
Montana  cumulus  congestus  clouds  with  dry  ice. 
The  report  discusses  the  design,  conduct,  and  re- 
sponse variables  of  HIPLEX- 1  and  presents  a  sta- 
tistical evaluation  of  the  experiment  It  also  sum- 
marizes the  results  of  related  physical,  statistical, 
and  numerical  cloud  modeling  studies.  The  physi- 
cal studies  included  analyses  of  HIPLEX  aircraft, 
mesonet,  radar,  and  rain  gage  data.  The  statistical 
investigations  were  concerned  mainly  with  the  de- 
velopment and  application  of  the  multi-response 
permutation  procedures  (MRPP)  used  for  the  sta- 
tistical evaluation  of  HIPLEX- 1.  The  numerical 
modeling  studies  included  simulations  of  each  of 
the  HIPLEX- 1  test  cases.  (Author's  abstract) 
W87-00083 


METEOROLOGICAL  FEASEBIIJTY  OF  WIND- 
MILLS FOR  WATER  SUPPLY  JN  NORTHERN 
MALAWL 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

D.  R.  Archer. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
335-343,  5  fig,  1  tab,  6  ref. 

Descriptors:  •Windmills,  *Water  conveyance, 
•Malawi,  Wind  velocity,  Pumping,  Water  supply, 
Water  yield,  Irrigation  practices. 

The  availability  of  a  water  supply  for  domestic  and 
stock  use  is  a  limiting  factor  in  the  development  of 
rural  areas  in  Malawi.  The  meteorological  feasibili- 
ty of  windmills  to  obtain  a  supply  is  investigated. 
Variations  in  wind  speed  with  location,  season  and 
time  of  day  are  outlined.  Manufacturer's  wind 
pump  ratings  were  obtained  to  determine  volume 
of  water  pumped  at  various  wind  speeds  and  speci- 
fied heads.  Volumes  of  water  pumped  are  estimat- 
ed from  five  daily  readings  of  wind  speed  for  three 
mill  diameters  and  two  operating  elevations.  The 
amount  of  storage  required  to  sustain  a  given  yield 
is  determined  by  mass  curve  analysis.  It  is  conclud- 
ed that  windmills  are  ideal  for  stock  water  supply, 
as  supply  appears  to  fluctuate  with  demand.  How- 
ever, yields  are  low  during  the  wet  season,  and 
domestic  supplies  would  require  substantial  storage 
or  supplementation  from  another  source.  (See  also 
W87-00086)  (Author's  abstract) 
W87-O0113 


RESULTS  OF  SEEDING  FOR  DYNAMIC  EF- 
FECTS ON  RAJN-CELL  PROPERTIES  IN 
FACE-2, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept  of  Atmos- 
pheric Sciences. 

A.  Gagin,  D.  Rosenfeld,  W.  L.  Woodley,  and  R. 
E.  Lopez. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  1,  p  3-13,  January  1986  2 
fig,  10  tab,  16  ref. 

Descriptors:  »Cloud  seeding,  •Artificial  precipita- 
tion, •Florida,  'Volume  scan  radar,  'Cell  height, 
"Prediction,  National  Hurricane  Center,  Florida 
Area  Cumulus  Experiment,  Weather  modification, 
Cloud  physics. 

Volume  scan  radar  studies  carried  out  in  south 
Florida  within  the  framework  of  the  Florida  Area 


Cumulus  Experiment,  stage  2  (FACE-2),  program 
used  two  different,  but  virtually  colocated,  radar 
systems  (WSR  57  S-Band  radar  of  the  National 
Hurricane  Center  and  MPS-4  C-Band  radar  of  the 
University  of  Miami)  to  define  and  track  convec- 
tive  rain  cells  through  their  lifetimes.  The  study 
sought  to  explore  and  verify  in  quantitative  terms 
the  basic  tenet  of  the  technique  of  cloud  seeding 
aimed  at  producing  dynamic  effects  and  employed 
the  data  heights,  intensities,  precipitation  areas, 
durations,  and  total  rain  volume  of  convective  rain 
cells  to  estimate  the  effect  of  seeding  on  their 
properties.  Seeding  appeared  to  affect  the  proper- 
ties of  cells  so  as  to  increase  their  total  rainfall; 
positive  changes  in  cell  properties  could  be  pre- 
dicted from  changes  in  maximum  eel]  height  fol- 
lowing seeding.  The  effect  of  seeding  appeared  to 
be  strongest  for  cells  treated  early  in  their  life 
cycle  with  a  substantial  amount  of  Agl  (ie,  more 
than  600  g).  Increases  of  22%  in  cell  height  and 
100%  in  cell  rain  volume  resulted  from  such  seed- 
ing. The  positive  effects  of  Agl  seeding  on  some 
cells  may  have  resulted  in  compensating  negative 
effect  on  the  smaller  untreated  clouds  forming  near 
the  treated  cells.  (Rochester-PTT) 
W87-00579 


3C.  Use  Of  Water  Of  Impaired 
Quality 


ENVIRONMENTAL  EFFECTS  OF  APPLYING 
FEEDLOT  RUNOFF  TO  GRASSLAND  PLOTS, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
N.  A.  Al-Masri. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  113-121,  5  tab, 
8  ref. 

Descriptors:  *Feedlot  runoff,  •Environmental  ef- 
fects, •Grasslands,  Impaired  water  use, 
Wastewater  irrigation,  Wastewater  disposal! 
Chemical  oxygen  demand,  Raw  water,  Ground- 
water quality,  Statistical  analysis. 

The  purpose  of  this  study  was  to  determine  the 
effects  on  surface  runoff  and  shallow  groundwater 
quality  of  applying  different  rates  of  feedlot  runoff 
on  grassland  plots.  Lot  runoff  from  an  experimen- 
tal station  was  collected  into  a  lagoon.  The  lagoon 
effluent  was  then  pumped  to  a  field  and  applied  to 
15  experimental  plots  via  a  sprinkler  irrigation 
system.  Each  plot  was  equiped  for  collecting  sur- 
face runoff  and  shallow  groundwater  samples. 
Samples  were  collected  following  natural  or  simu- 
lated rainfall  and  analyzed  for  selected  water  qual- 
ity parameters.  The  results  of  the  study  indicated 
the  following  conclusions:  (a)  The  concentration  of 
ammonia  nitrogen  and  total  kjeldahl  nitrogen  in 
the  surface  runoff  and  groundwater  exceeded  the 
maximum  standard  of  raw  water  due  to  the  appli- 
cation of  all  the  different  rates  of  lagoon  effluent 
(b)  In  some  cases,  chemical  oxygen  demand  con- 
centration in  the  plot's  surface  runoff  was  70  times 
higher  than  that  measured  in  a  nearby  creek  water. 
However,  average  chemical  oxygen  demand  of 
groundwater  was  about  4  times  lower  than  that  of 
surface  runoff,  (c)  The  concentrations  of  total  oxi- 
dized nitrogen,  electrical  conductivity,  pH,  total 
solids,  chloride  and  totalphosphorus  measured  in 
each  plot's  surface  runoff  and  groundwater  were 
within  the  standard.  However,  total  oxidized  nitro- 
gen concentration  measured  in  the  groundwater  of 
some  plots  was  about  10  times  higher  than  that 
measured  in  the  plots  surface  runoff(d)  Statistical 
analysis  showed  that  different  application  rates  of 
lagoon  effluent  were  significantly  different  with 
total  phosphorus  and  electrical  conductivity  in  the 
plots'  groundwater  samples.  A  quadratic  regres- 
sion equation  was  found  to  predict  the  electrical 
conductivity  in  the  groundwater,  (e)  Weather  and 
soil  conditions  were  factors  affecting  ammonia  ni- 
trogen, total  oxidized  nitrogen  and  chemical 
oxygen  demand  concentrations  in  surface  runoff. 
(See  also  W87-O0127)  (Lantz-PTT) 
W87-00136 


OPTIMAL  WATER  MANAGEMENT  STRATE- 
GIES FOR  SALINITY  CONTROL, 


Central  Soil  Salinity  Research  Inst,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  5G 
W87-00195 


EFFECTS  OF  SODIUM  CHLORIDE  ON 
GROWTH  AND  NITROGEN  FIXATION  EM  CA- 
SUARTNA  OBESA  MIQ., 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  21. 

W87-00214 


MASS  SELECTION  FOR  SALT  RESISTANCE 
IN  RHODES  GRASS  (CHLORIS  GAY  ANA), 

Tel-Aviv  Univ.  (Israel).  Dept  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-00251 


CHANGES  INCLUDE  BY  SALINITY  TO  THE 
ANATOMY  AND  MORPHOLOGY,  OF  EX- 
CISED PEA  ROOTS  DM  CULTURE, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-00262 


EFFECTS  OF  NACL  STRESS  ON  PROLINE 
AND  CATION  ACCUMULATION  IN  SALT 
SENSITIVE  AND  TOLERANT  TURFGRASSES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W87-00267 


PREDICTING  SALTNIZATION  AND  SODD7I- 
CATION  OF  A  BARE  SANDY  LOAM  SOIL 
AFTER  IRRIGATION  WITH  POOR-QUALITY 
WATER  INTERSPERSED  WITH  RAIN, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept 

of  Soils. 

A.  K.  Kapoor,  and  R.  Pal. 

Soil  Science  SOSCAK,  Vol.  141,  No.  4,  p  281-288, 

April  1986.  5  fig,  4  tab,  15  ref. 

Descriptors:  •Salinization,  •Sodification,  *Sandy 
loam  soil,  •Irrigation,  *Rain,  *Evaporation, 
Sodium,  Burns  models,  Gapon  equations,  Cation 
exchange  equilibrium,  Mathematical  models,  Con- 
ductivity, Saline  soils,  Prediction. 

Models  based  on  miscible  displacement  and  cation 
exchange,  were  used  to  predict  accumulation  of 
total  salts  and  exchangeable  sodium  in  a  sandy 
loam  soil  after  redistribution,  as  well  as  evapora- 
tion, following  irrigation  with  saline  sodic  water  or 
rain.  The  Burns  model  was  modified  by  replacing 
the  evaporation  limit  with  actual  moisture  content 
in  the  soil  profile  to  predict  electrical  conductivity 
(EC  sub  1:2,  mmhos/cm)  at  various  soil  depths. 
The  model  used  for  predicting  exchangeable 
sodium  percentage  (ESP)  was  based  on  the  Gapon 
equation  to  describe  cation  exchange  equilibrium. 
To  test  these  models,  experimental  data  were  col- 
lected from  a  3.6-  x  3.6-m  plot  for  a  cycle  of  nine 
irrigations  with  water  of  high  sodium  absorption 
ratio  (SAR)  interspersed  with  different  intensity 
rains.  The  observed  values  of  EC  and  ESP  were  in 
good  agreement  with  those  predicted  for  different 
soil  layers.  (Author's  abstract) 
W87-00272 


CONSTANT  FEEDING  OF  FIELD-GROWN  TO- 
MATOES IRRIGATED  WITH  SULPHATE 
WATER, 

Agricultural  Research  Inst,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-00312 


MINERAL  AND  ORGANIC  SOLUTES  ACCU- 
MULATION IN  PLANTAGO  ALBICANS 
GROWN  IN  PRESENCE  OF  SODIUM  CHLO- 
RIDE (ACCUMULATION  DE  SOLUTES  MTN- 
ERAUX  ET  ORGANIQUES  CHEZ  PLATAGO 
ALBICANS  CULTTVE  EN  PRESENCE  DE 
CHLORURE  DE  SODIUM), 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  Of  Water  Of  Impaired  Quality 


Tunis  Univ.  (Tunisia).  Faculty  of  Science. 
B.  Henchi,  M.  Lachaal,  J.  Gerard,  and  F.  Larher. 
Comptes    Rendus   de    l'Academie   des    Sciences, 
Paris,  Series  3.CHDDAT,  Vol.  302,  No.  3,  p  103- 
108,  January  21,  1986.  5  fig,  1  tab,  32  ref. 

Descriptors:  'Vegetation,  'Solutes,  'Saline  water, 
•Plant  growth,  Salinity,  Chemical  properties, 
Sodium  chloride. 

When  Plantago  albicans  is  cultivated  in  nutrient 
solutions  enriched  with  sodium  chloride  its  growth 
rate  is  restricted.  Osmotic  adjustment,  mainly  per- 
formed through  Na(  +  )  and  Cl(-)  storage,  is  not 
sufficient  to  satisfy  water  requirements.  Growth 
inhibition  is  also  related  to  a  decrease  in  K(-t-)  and 
Ca(2+)  levels  and  to  significant  changes  in  the 
content  of  various  organic  solutes.  High  concentra- 
tions of  NaCl  give  rise  to  an  increase  in  free 
asparagine  and  arginine  concentrations,  an  en- 
hanced starch  content  and  a  depressed  level  of  the 
soluble  carbohydrates.  Therefore  the  changes  in 
carbohydrates  might  be  associated  with  D-sorbitol 
accumulation  in  whole  parts  of  the  plants.  The 
functions  of  D-sorbitol  were  identified  for  the  first 
time  by  13-CNMR.  (Master-PTT) 
W87-O0383 


RESPONSES  OF  THREE  WHEAT  CULTIVARS 
TO  SIMULATED  ACID  RAIN, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00410 


CROP  PRODUCTION  AND  MANAGEMENT 
UNDER  SALINE  CONDITIONS, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

A.  Meiri,  and  Z.  Plaut. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  253- 

271,1985.  11  fig,  3  tab,  52  ref. 

Descriptors:  'Crop  production,  'Irrigation  prac- 
tices, 'Salt  tolerance,  'Salinity,  'Management 
planning,  Saline  water,  Fertilization,  Plant  growth, 
Crop  yield,  Leaching,  Root  zone. 

Management  practices  that  may  minimize  yield 
reduction  under  saline  conditions  according  to 
three  strategies  are  the  control  of  root-zone  salini- 
ty, reduced  damage  to  the  crop,  and  reduced 
damage  to  individual  plants.  Control  of  root  zone 
salinity  is  obtained  by  irrigation  and  leaching. 
Intermittent  leaching  is  more  advantageous  than 
leaching  at  each  irrigation.  Specific  cultivation  and 
irrigation  practices  that  result  in  soil  salinity  at 
specifically  sensitive  growth  stages  may  be  very 
beneficial.  Reduced  damage  at  the  field  level  when 
soil  or  irrigation  water  salinity  is  too  high  to  main- 
tain full  yield  of  single  plants  requires  a  larger  crop 
stand.  For  row  crops  reduced  inter-row  spacing  is 
more  effective  than  reduced  intra-row  spacing. 
Reduced  damage  at  the  plant  level  while  the  salini- 
ty tolerance  of  the  plants  remains  constant  shows 
up  in  the  response  curve  parameters  as  larger 
threshold  and  slope  and  constant  salinity  at  zero 
yield.  Changes  in  the  salt  tolerance  of  the  crop 
were  found  at  different  growth  stages,  under  dif- 
ferent atmospheric  C02  levels,  and  under  different 
fertilization  and  irrigation  practices.  (Geiger-PTT) 
W87-00541 


CROP  TOLERANCE  TO  SALINE  SPRINKLING 
WATER, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
E.  V.  Mass. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  273- 
284,  1985.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Saline  water,  'Crop  production, 
•Salt  tolerance,  'Irrigation  practices,  'Sprinkler 
irrigation,  Salinity,  Plant  growth,  Management 
planning,  Irrigation  water,  Fertilization,  Agrono- 
my, Irrigation  effects,  Irrigation  efficiency. 

Crops  sprinkled  with  saline  irrigation  water  are 
subject  to  foliar  salt  absorption  and  injury  as  well 
as  to  injury  from  soil  salinity.  Yield  reductions 


caused  by  soil  salinity  are  presented  for  71  agricul- 
tural crops  categorized  as  fiber,  seed  and  sugar 
crops,  grasses  and  forage  crops,  and  vegetable  and 
fruit  crops,  particularly  tree  crops,  essentially  no 
data  is  available  to  predict  yield  losses  as  a  function 
of  the  salt  concentration  of  the  irrigation  water. 
Salinity  thresholds  for  sprinkling-induced  foliar 
injury  are  estimated  for  some  crops.  The  degree  of 
salt  damage  experienced  by  crops  is  affected  by 
climatic  conditions,  salt  absorption  rates  by  leaves, 
plant  species,  irrigation  practices,  soil  conditions, 
and  fertilization  practices.  To  reduce  the  damage 
from  saline  sprinkling  it  is  suggested  that  irrigation 
be  applied  below  the  leaf  canopy  when  the  salt 
adsorption  rate  is  at  a  minimum  Also,  infrequent 
heavy  irrigations  are  less  damaging  than  frequent 
light  irrigations.  (Geiger-PTT) 
W87-O0542 


EFFECT  OF  SALINITY  ON  QUALITY  OF  VAR- 
IOUS AGRICULTURAL  CROPS, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 

Biology. 

Y.  Mizrahi,  and  D.  Pasternak. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  301- 

307,  1985. 

Descriptors:  'Vegetable  crops,  'Fruit  crops, 
'Saline  water,  'Irrigation  effects,  'Taste,  Crop 
production,  Crop  yield,  Salt  tolerance,  Plant 
growth,  Irrigation  water,  Cabbage,  Lettuce,  Pea- 
nuts, Tomatoes. 

The  effects  of  saline  irrigation  water  on  the  qual- 
ity, especially  taste,  of  various  crops  grown  in  the 
Negev  Desert  of  Israel  were  studied.  Fruits  from  a 
processing  tomato  cultivar  exposed  to  various  de- 
grees of  salinity  had  higher  values  for  total  soluble 
solids  (TSS)  and  acidity  than  their  controls.  The 
yield  of  fruit  after  saline  water  irrigation  was 
lower,  but  this  was  offset  by  the  higher  fruit  qual- 
ity and  its  consequent  higher  value.  Melon  fruits 
from  plants  subjected  to  saline  water  scored  higher 
in  taste  than  their  controls  when  the  fruits  were 
analyzed  fresh.  After  3-4  wk  of  storage  at  room 
temperature,  there  was  no  longer  any  difference  in 
taste.  Even  though  salinity  slightly  increased  the 
TSS  content,  this  did  not  correlate  with  the  taste 
scores.  Iceberg  lettuce  grown  with  saline  water  did 
not  significantly  differ  in  taste  from  its  control, 
even  when  the  sensitive  triangle  taste  test  was 
used.  The  same  was  true  for  peanuts.  It  was  con- 
cluded that  for  these  two  crops  no  advantage  of 
better  quality  would  compensate  for  possible  lower 
yields.  Salinity  had  little  effect  on  the  yield  of  two 
varieties  of  Chinese  cabbage,  but  increased  the 
frequency  of  tipburn.  (Geiger-PTT) 
W87-00543 


AGRICULTURAL  PRODUCTION  OF  HALO- 
PHYTES  IRRIGATED  WITH  SEAWATER, 

Arizona  Univ.,  Tucson.  Environmental  Research 

Lab. 

J.  W.  O'Leary,  E.  P.  Glenn,  and  M.  C.  Watson. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  311- 

321,  1985.  5  tab,  32  ref. 

Descriptors:  'Halophytes,  'Salt  tolerance,  'Crop 
production,  'Seawater,  'Forages,  Irrigation  prac- 
tices, Crop  yield,  Plant  growth  Saline  Water, 
Seeds,  Fodder. 

Growing  agricultural  crops  with  direct  seawater 
irrigation  has  progressed  within  the  past  few  years 
from  the  conceptual  to  the  experimental  phase. 
This  has  been  accomplished  by  selecting  halo- 
phytes with  inherently  high  salinity  tolerance  for 
use  as  crop  plants  rather  than  by  increasing  the 
ability  of  traditional  crop  plants  to  tolerate  sea- 
water. Some  of  the  halophytes  being  investigated 
for  use  as  crops  in  seawater  irrigation  scenarios 
have  high  nutritional  value  as  forage  or  fodder 
crops.  Most  of  them  also  have  high  digestibility 
The  limiting  factor  in  such  use  is  their  high  salt 
content,  but  this  limitation  can  be  moderated. 
However,  since  seeds  of  halophytes  do  not  accu- 
mulate salt  any  more  than  do  those  of  glycophytes, 
the  greatest  promise  for  seawater-irrigated  halo- 
phytes probably  will  be  as  seed  crops.  The  seeds  of 
many  halophytes  have  high  protein  and  oil  con- 


tents and  compare  favorably  with  traditional  oil- 
seed crops.  Sustained  high  yields  of  seed  and  bio- 
mass  already  have  been  obtained  from  some  halo- 
phytes irrigated  with  seawater,  and  within  the  next 
year  seawater  agriculture  should  proceed  from  the 
experimental  to  the  operational  phase.  (Author's 
abstract) 
W87-00544 


HALOPHYTIC  CROPS  FOR  CULTIVATION 
AT  SEAWATER  SALINITY, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
J.  L.  Gallagher. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  323- 
336,  1985.  6  fig,  4  tab,  21  ref. 

Descriptors:  'Halophytes,  'Salt  tolerance,  'Saline 
water,  'Irrigation  practices,  'Seawater,  Plant 
growth,  Salinity,  Forages,  Vegetable  crops,  Seeds, 
Proteins,  Crop  production,  Agronomy,  Grasses, 
Crop  yield,  Hay,  Feeds. 

Several  hundred  halophytes  from  salt  marshes  and 
salt  deserts  of  the  world  were  evaluated  for  devel- 
opment as  crops  in  the  saline  desert  at  the  Ameri- 
can University  in  Cairo  research  station  in  Sadat 
City.  Sporobolus  virginicus  cultivars  are  being 
studied  for  use  as  both  hay  and  pasture  material, 
while  a  Distichlis  spicata  cultivar  and  a  Spartina 
patens  cultivar  are  being  tested  as  hay  crops. 
Forage  yields  of  these  various  cultivars,  when  har- 
vested as  hay  crops,  range  to  6.9  or  more  tons  per 
acre,  depending  on  the  salinity  and  other  environ- 
mental conditions,  and  the  crude  protein  content  as 
indicated  by  the  nitrogen  content  ranges  from  6  to 
10%.  Cultivars  having  the  most  useful  agronomic 
qualities  have  been  identified  and  are  being  in- 
creased in  quantity.  The  grain  crop  Kosteletzkya 
virginica  produces  a  seed  which  resembles  millet; 
its  whole  seeds  contain  approximately  25%  protein 
and  15%  oil.  The  vegetable  Atriplex  triangularis 
has  been  under  mass  selection  for  4  yr;  a  cultivar 
has  been  identified  and  seed  is  now  being  increased 
for  this  species.  (Geiger-PTT) 
W87-00545 


DEVELOPING  THE  SEAWATER  AGRICUL- 
TURE CONCEPT, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 

Biology. 

D.  Pasternak,  A.  Danon,  J.  A.  Aronson,  and  R.  W. 

Benjamin. 

Plant  and  Soil  PLSOA2,  Vol.  89,  No.  1-3,  p  337- 

348,  1985. 

Descriptors:  'Halophytes,  'Salt  tolerance,  'Saline 
water,  'Irrigation  practices,  'Seawater,  Fodder, 
Feeds,  Crop  yield,  Plant  growth,  Salinity,  Seeds, 
Proteins,  Crop  production,  Agronomy. 

Work  on  developing  halophytic  fodder  plants  is 
being  carried  out  at  an  experimental  field,  located 
100  meters  from  the  Mediterranean  seashore.  Since 
1982,  120  species  have  been  tested.  Of  these,  26 
have  performed  at  least  as  well  under  irrigation 
with  100%  seawater  as  under  irrigation  with  15% 
seawater.  Species  that  performed  extremely  well 
were  Atriplex  lentiformis,  A.  barclayana,  A.  ataca- 
mensis,  A.  undulata,  and  an  Atriplex  species  from 
Camarones  in  Argentina.  Atriplex  nummularia  irri- 
gated with  100%,  75%,  and  15%  seawater  had 
annual  yields  of  dry  matter  of  1.53,  2.12,  and  2.89 
kg/sq  m,  respectively.  Ash  content  was  very  high, 
from  25  to  40%  of  the  dry  weight,  depending  on 
the  treatment  and  season.  Crude  protein  content 
was  15-21%.  A  largescale  feeding  trial  was  carried 
out  to  test  the  value  of  A.  nummularia  as  a  protein 
supplement  for  sheep  grazing  on  wheat  aftermaths. 
The  daily  intake  of  dry  matter  was  400  g  per  head, 
which  was  effective  only  with  the  daily  addition  of 
400  g  corn  meal  per  head.  At  present,  the  main 
limiting  factor  in  the  development  of  seawater- 
irrigated  fodder  is  the  low  feed  intake.  (Geiger- 
PTT) 
W87-00546 


GROWTH,  MINERAL  NUTRITION,  ORGANIC 
CONSTITUENTS  AND  RATE  OF  PHOTOSYN- 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality— Group  3C 


THESIS  IN  SESBANIA  GRANDIFLORA  L. 
GROWN  UNDER  SALINE  CONDITIONS, 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Botany. 
P.  D.  Chavan,  and  B.  A.  Karadge. 
Plant  and  Soil  PLSOA2,  Vol.  93,  No.  3,  P  395-404, 
1986.  3  tab,  2  fig,  37  ref. 

Descriptors:  'Salinity,  'Agriculture,  *Legumes, 
India,  Potassium,  Chlorophyll,  Sodium,  Iron,  Pro- 
line, Chlorides,  Photosynthesis. 

Sesbania  grandiflora  (Linn.)  Poir,  also  known  as  S. 
Formosa  (F.  Mailer)  species  with  a  very  wide 
range  of  economic  importance,  was  studied  with 
respect  to  salinity  tolerance.  Sesbania  showed  a 
luxuriant  growth  in  soil  with  an  electrical  conduc- 
tivity of  up  to  10  m/Scm.  Under  saline  conditions 
Na  and  CI  accumulated  at  different  rates  in  the 
plants.  Accumulation  of  these  ions  in  the  leaf 
rachis  compared  with  leaflets  appears  to  be  an 
adaptive  feature  of  this  legume.  Maintenance  of  an 
optimum  K  level  and  accumulation  of  Ca  are  also 
indicative  of  a  salt-tolerance  mechanism.  Accumu- 
lation of  Fe  in  the  roots  of  salt-stressed  plants  is 
noteworthy.  Organic  acids  and  soluble  sugars 
which  accumulated  in  plants  under  stress  condition 
may  play  a  role  in  osmotic  adjustment.  The  level 
of  proline  remained  unaltered.  Though  the  chloro- 
phyll content  of  the  leaves  decreased,  the  photo- 
synthetic  rate  was  enhanced  by  saline  conditions. 
Sesbania  grandiflora  is  a  high  quality  fodder  for 
cattle,  a  green  manure  and  a  nourishing  vegetable. 
Even  its  flowers  are  used  as  a  tasty  vegetable. 
(Alexander-PTT) 
W87-O0552 


CONTROL  OF  NA(+)  AND  K(+)  TRANSPORT 
IN  SPERGULARIA  MARINA:  ETJ.  RELATION- 
SHD?  BETWEEN  ION  UPTAKE  AND  GROWTH 
AT  MODERATE  SALINITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W87-O0555 


SALT  BALANCE  OF  LEAVES  OF  THE  MAN- 
GROVE AVICENNIA  MARINA, 

Tel- Aviv  Univ.  (Israel).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-O0556 


EFFECTS  OF  DD7FERENT  SOIL  WATER  PO- 
TENTIALS, TEMPERATURE  AND  SALINITY 
ON  GERMINATION  OF  SEEDS  OF  THE 
DESERT  SHRUB  ZYGOPHYLLUM  DUMO- 
SUM, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-00557 


GROWTH  AND  SOLUTE  ACCUMULATION  IN 
3-WEEK-OLD  SEEDLINGS  OF  AGROPYRON 
ELONGATUM  STRESSED  WITH  SODIUM 
AND  POTASSIUM  SALTS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  21. 
W87-00558 


SALT  TOLERANCE  OF  EGGPLANT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  21. 

W87-O0670 


SEWAGE  EFFLUENTS  AS  DRINKING  WATER 
FOR  NIGERIAN  POULTRY, 

Ibadan  Univ.  (Nigeria). 

M.  K.  Sridhar,  T.  E.  Ekpenyong,  and  O.  I.  A. 

Shoremi. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  9,  p  327-330,  September  1985,  2  fig,  5 

tab,  10  ref. 

Descriptors:  'Sewage  effluents,  'Drinking  water, 
'Nigeria,  'Poultry,  Aluminum,  Minerals,  Trickling 
filters,  Wastewater  treatment,  Potable  water,  Bio- 


logical wastewater  treatment,  Activated  sludge, 
Alum,  Flocculation. 

One  of  the  major  problems  facing  the  poultry 
industry  in  Nigeria  is  a  shortage  of  drinking  water. 
It  was  established  that  dried  activated  sludge  could 
be  used  as  a  feed  additive  for  swine,  sheep,  beef 
cattle  and  poultry.  Half  of  the  vegetable  and 
animal  protein  supplements  in  the  diet  of  chickens 
could  be  supplied  by  activated  sludge  when  the 
amino  acids,  vitamin,  and  mineral  contents  of 
sewage  were  enriched.  The  present  study  was 
aimed  at  obtaining  information  on  the  suitability  of 
sewage  effluents  as  a  source  of  drinking  water  and 
its  effects  on  the  performance  of  the  laying  chick- 
en. Performance  was  measured  by  following  the 
body  weight  gain,  feed  and  water  consumption 
rates,  egg  production,  feed  conservation  efficiency 
and  the  serum  cholesterol  levels.  The  present  study 
was  the  first  of  its  kind  in  Nigeria  to  meet  the 
growing  demand  for  fresh  water  in  rearing  poultry 
throughout  the  country.  Sewage  effluents  obtained 
by  chemical  flocculation  with  alum  and  biological 
treatment  by  trickling  filter  and  activated  sludge 
processes  were  used.  The  chemically  treated  ef- 
fluents however,  still  contained  considerable 
amounts  of  organic  and  mineral  matter  and  metal- 
lic ions  such  as  aluminum.  The  study  revealed  that 
the  laying  chickens  preferred  sewage  effluents 
which  influenced  feed  consumption.  The  birds 
were  healthy  and  did  not  show  any  signs  of  dis- 
comfort. However,  the  alum  flocculated  sewage 
effluent  did  affect  the  bird,  as  the  feed  consump- 
tion and  the  number  of  eggs  it  laid  were  reduced. 
Another  important  finding  was  the  reduction  in  the 
serum  cholesterol  level  in  the  birds  receiving  the 
sewage  effluents.  The  reason  was  not  clear  but  the 
minerals  present  in  the  sewage  effluents  and  the 
aluminium  ions  could  be  responsible  for  the  reduc- 
tion. (Khumbatta-PTT) 
W87-00689 


MECHANISM  OF  SALT  TOLERANCE  IN 
WILD  RICE  (ORYZA  COARCTATA  ROXB), 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
A.  R.  Bal,  and  S.  K.  Dutt. 

Plant  and  Soil  PLSOA2,  Vol.  92,  No.  3,  p  399-404, 
1986.  3  tab,  11  ref. 

Descriptors:  'Rice,  'Saline  water,  'Salt  tolerance, 
Wild  rice,  Irrigation,  India,  Plant  tissues,  Plant 
growth,  Potassium,  Mangnesium,  Calcium,  Toxici- 
ty, Agriculture,  Coastal  waters,  Impaired  water 
use. 

Oryza  coarctata,  a  highly  salt-resistant  wild  rice 
species,  is  commonly  found  on  the  banks  of  coastal 
rivers  in  India.  This  species  can  also  withstand 
saline  water  (20  to  40  dS/m  E.C)  submergence  for 
quite  a  long  period.  It  was  found  that  O.  coarctata 
has  some  special  unicellular  salt  hairs  (trichomes) 
on  the  adaxial  surface  of  the  leaves,  by  which  they 
efficiently  maintain  a  low  concentration  of  toxic 
salts  in  the  plant  tissue.  Sodium  and  chloride  were 
the  dominant  ions  in  the  excreted  material  but  they 
also  excrete  potassium,  magnesium  and  calcium. 
With  the  increase  in  soil  salinity  sodium,  magnesi- 
um and  chloride  excretion  increased.  O.  coarctata 
maintained  the  optimum  mineral  concentration  in 
its  tissues.  Maximum  accumulation  of  potassium 
was  observed  in  the  leaves.  With  the  increase  in 
salt  stress  total  biomass  production  and  osmotic 
potential  increased  over  control  but  there  was  no 
change  in  the  moisture  percentage  of  leaves.  (Au- 
thor's abstract) 
W87-O0722 


SALT  SENSITIVITY  IN  WHEAT:  A  CASE  FOR 
SPECIFIC  ION  TOXICITY, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

R.  W.  Kingsbury,  and  E.  Epstein. 

Plant  Physiology  PLPHAY,  Vol.  80,  No.  3,  p  651- 

654,  March  1986.  8  tab,  30  ref. 

Descriptors:  'Wheat,  'Salt  tolerance,  Salinity, 
Toxicity,  Ions,  Plant  growth,  Chlorine,  Impaired 
water  use,  Sodium,  Chlorides. 

Two  selected  lines  of  bread  wheat,  Triticum  aesti- 
vum  L.,  differing  in  their  relative  salt  resistance, 


were  grown  in  isosmotic  solutions  of  different 
ionic  compositions  to  investigate  sensitivity  to  spe- 
cific ions.  Growth  rates  and  ion  accumulation  were 
determined.  The  salt  composition  of  the  various 
solutions  had  little  effect  on  the  growth  of  the  salt- 
resistant  line,  but  significantly  affected  that  of  the 
salt-sensitive  line.  Specifically,  solutions  containing 
high  Na(+)  concen  tat  ions  were  more  toxic  than 
those  containing  high  Cl(-)  concentrations  or  high 
concentrations  of  nutrient  ions.  There  were  few 
differences  in  ion  accumulation  between  lines  in  a 
given  treatment,  although  the  sensitive  line  tended 
to  accumulate  more  Na(+)  than  the  tolerant  line  in 
the  salt  treatments  with  high  Na(+)  concentra- 
tions. The  overall  results  provide  evidence  that 
there  is  a  definite  specific  ion  effect  which  is 
related  to  salt  sensitivity  in  wheat.  Superior  com- 
partmentation  of  toxic  ions,  principally  Na(+), 
may  be  a  mechanism  of  salt  resistance  in  this  case. 
(Author's  abstract) 
W87-00724 


INHIBITION  OF  CELL  DD/ISION  BY  PRO- 
LINE ANALOGUES:  REVERSAL  BY  PROLINE 
AND  HIGH  SALINITY, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0731 


VESICULAR-ARBUSCULAR  MYCORRHIZAL 
(GLOMUS  FASCICULATUM)  INFLUENCE  ON 
SOYBEAN  DROUGHT  TOLERANCE  IN  HIGH 
PHOSPHORUS  SOD1, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  21. 
W87-00758 


DIFFERENTIAL  RESPONSE  OF  NONSELECT- 
ED  AND  NA2S04-SELECTED  CALLUS  CUL- 
TURES OF  BETA  VULGARIS  L.  TO  SALT 
STRESS, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology, 
by.  E.-C.  Pua,  and  T.  A.  Thorpe. 
Journal  of  Plant  Physiology  JPPHEY,  Vol.  123, 
No.  3,  p  241-248,  April  1986.  3  fig,  2  tab,  19  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  Grant  G09049. 

Descriptors:  'Cultures,  'Salt  tolerance,  'Sodium 
sulfate,  'Selective  media,  Sodium  chloride,  Plant 
physiology,  Water  potentials,  Plant  growth,  Stress, 
Growth  rate. 

Cultures  of  nonselected  and  Na2S04-selected 
callus  of  Beta  vulgaris  were  grown  on  medium 
containing  increasing  levels  of  Na2S04  (max. 
280mM)  or  NaCl  (max.  560  mM)  for  two  passages. 
Nonselected  callus  maintained  in  the  absence  of 
salt  grew  equally  well  on  salt-free  medium  and 
medium  containing  70  mM  Na2SC4  or  NaCl,  but 
growth  decreased  significantly  at  salt  concentra- 
tions higher  than  70  mM,  and  the  callus  died  at  420 
and  560  mM  NaCl.  In  contrast,  Na2S04-selected 
callus  maintained  at  210  mM  Na2S04,  could  toler- 
ate up  to  560  mM  NaCl,  and  exhibited  optimal 
growth  at  70  mM  Na2S04  or  140  mM  NaCl. 
Growth  index,  dry  weight,  and  fresh  weight/dry 
weight  of  the  selected  callus  were  significantly 
higher  than  those  of  nonselected  callus  on  medium 
containing  Na2S04  or  NaCl.  Growth  of  both  cul- 
tures was  more  efficient  on  NaCl  than  Na2S04  at 
salt  concentrations  higher  than  70  mM.  No  differ- 
ences between  nonselected  and  selected  callus 
were  observed  with  respect  to  the  effect  of  salt 
type  on  water  relations  of  the  cultures.  Callus 
grown  on  NaCl  medium  showed  less  negative 
water  potential  and  osmotic  potential  than  that 
grown  on  Na2S04  medium,  but  both  water  poten- 
tial and  osmotic  potential  increased  with  increased 
salt  concentration.  (Author's  abstract) 
W87-O08O6 


RESPONSES  OF  KENAF  TO  SALT  STRESS: 
GERMINATION  AND  VEGETATIVE 

GROWTH, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3C — Use  Of  Water  Of  Impaired  Quality 


Water  Resources. 

P.  S.  Curtis,  and  A.  Lauchli. 

Crop  Science  CRPSAY,  Vol.  25,  No.  6,  p  944-949, 

November-December   1985.  2  fig,  4  tab,  29  ref. 

Descriptors:  'Salt  stress,  *Kenaf,  *Hibiscus,  •Ger- 
mination, 'Plant  growth,  'Salt  tolerance,  Crop 
yield,  Fiber  crops,  Plant  physiology,  Saline  water. 

The  response  of  kenaf  (Hibiscus  cannabinus  L.),  a 
stem-fiber  plant,  to  salt  stress  was  investigated 
during  germination  and  early  growth  in  solution 
culture  under  greenhouse  conditions.  Kenaf  has 
been  considered  for  use  as  a  summer  crop  in  areas 
with  warm  summers  and  low  quality  water.  Ger- 
mination was  only  slightly  impaired  by  NaCl  salin- 
ity up  to  200  mmol/L.  Dry  weight  accumulation 
after  6  weeks'  growth  was  reduced  20  to  40%  by 
75  mmol/L  NaCl  and  70  to  80%  by  150  mmol/L. 
Vegetative  development  of  the  three  cultivars,  C- 
108,  G-45,  and  E-71,  and  the  breeding  line  15-2X, 
were  similar  under  these  salt  treatments.  Rate  of 
leaf  emergence  and  leaf  relative  growth  rate  de- 
clined linearly  with  increasing  salt  stress.  Kenaf 
responds  to  salt  stress  by  excluding  Na(+)  from 
the  shoot  and  partitioning  Na(+)  and  Cl(-)  away 
from  expanding  leaf  tissue.  It  is  suggested  that 
kenaf  is  suitable  for  cultivation  with  irrigation 
water  of  marginal  quality  but  not  in  severely  salt 
affected  areas.  (Author's  abstract) 
W87-00807 


3E.  Conservation  In  Industry 


REUSING  POWER  PLANT  COOLING  WATER 
TO  REDUCE  MAIN  BREAKS, 

Manitowoc  Public  Utilities,  WI. 

L.  A.  Wettering. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.  11,  p  47-52,  November 

1985.  6  fig,  8  tab. 

Descriptors:  'Water  mains,  *Electric  powerplants, 
•Cooling  water,  'Water  reuse,  Wisconsin,  Man- 
itowac,  Lake  Michigan,  Water  quality,  Water  tem- 
perature, Feasibility  studies,  Cost  analysis. 

The  attempt  to  reduce  the  number  of  winter  water 
main  breaks  by  the  use  of  warm  cooling  waters 
from  a  nearby  electric  generating  plant  was  studied 
in  a  full  scale  project  in  Manitowoc,  Wisconsin. 
The  power  plant  cooling  water  was  used  in  lieu  of 
Lake  Michigan  as  the  winter  raw  water  source.  In 
two  winter  seasons  of  full-scale  operation,  the 
number  of  main  breaks  was  reduced  by  an  average 
of  thirty-three  percent.  Community  energy  con- 
sumption was  estimated  to  have  decreased  by  more 
than  51%.  The  cost  savings  of  the  project  was 
partially  offset  by  increased  chemical  feed,  sewage 
penalties  and  increased  filter  runs.  (Jessick-PTT) 
W87-00490 


3F.  Conservation  In  Agriculture 


RAINSTORM  CHARACTERISTICS  AFFECT- 
ING WATER  AVAILABILITY  FOR  AGRICUL- 
TURE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2 A. 
W87-O0090 


SELECTION  OF  SOIL  AND  WATER  CONSER- 
VATION PRACTICES  FOR  A  GIANT  BAMBOO 
PLANTATION  IN  TAIWAN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Dept.  of  Soil  and  Water  Conservation. 
S.  L.  Liang. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
265-272,  7  fig,  1  tab,  15  ref.  Research  Project  Nos. 
NSC-66-B0409-04(l),  77-ARDP-5.2-N-94(5)  and 
79-ARDP-3.2-N-190(B4). 

Descriptors:  'Soil  conservation,  'Water  conserva- 
tion,  'Bamboo,   'Taiwan,   'Agriculture,  Grasses, 


Runoff  rates,  Organic  matter,  Hydrogen  ion  con- 
centration, Topsoil. 

Attempts  to  find  a  suitable  supplementary  conser- 
vation measure  for  a  sloping  giant  bamboo  planta- 
tion in  Taiwan  already  traversed  by  ditches,  are 
discussed.  Five  treatments  are  compared:  Bahia 
grass,  Geania  grass,  one-year  fallow,  natural  grass, 
and  natural  grass  cover  without  interillage.  The 
experimental  plot  with  a  barrier  of  Bahia  grass 
gave  the  lowest  runoff,  the  lowest  soil  loss,  the 
highest  organic  matter  content,  the  best  pH  value 
in  the  upper  5  cm  of  topsoil,  and  a  reasonable  crop 
yield  in  both  wet  and  dry  years.  The  one-year 
fallow  plot  gave  similar  results  but  the  yield  was 
lower  at  harvest.  Therefore  the  Bahia  grass  barrier 
was  found  to  be  the  best  supplementary  conserva- 
tion practice.  (See  also  W87-00086)  (Author's  ab- 
stract) 
W87-00107 


CONTINUOUS  MONITORING  OF  PLANT 
WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  21. 
W87-O0188 


CONSUMPTIVE  USE  AND  WATER  REQUIRE- 
MENT OF  SOYBEANS, 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India).  Div.  of  Land 
and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  21. 
W87-00199 


COMPARISON  OF  YLELDS  OF  SEVERAL 
CULTTVARS  OF  FIELD-GROWN  SOYBEANS 
EXPOSED  TO  SIMULATED  ACLDIC  RAIN- 
FALLS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00215 


EFFECT  OF  WATER  DEFICIT  ON  YIELD  AND 
PROTEIN  CONTENT  LN  PEARL  MILLET 
GRAINS, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W87-00230 


RESPONSE    OF   SORGHUM    TO    A    WATER 
GRADIENT  AND  POTASSIUM  VARIABLE, 

Nevada  Univ.,   Reno.   Dept.   of  Plant,   Soil  and 

Water  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W87-0O252 


COMPARATIVE  DROUGHT  RESISTANCE  OF 
LANDRACES  OF  SORGHUM  AND  MILLET 
FROM  DRY  AND  HUMID  REGIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  21. 

W87-0O263 


CONSTANT  FEEDING  OF  FIELD-GROWN  TO- 
MATOES IRRIGATED  WITH  SULPHATE 
WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos. 

Plant  and  Soil  PLSOA2,  Vol.  88,  No.  2,  p  231-236, 
1985.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Trickle  irrigation,  'Tomatoes,  'Ni- 
trogen, 'Fertilizers,  Crop  yield,  Potassium,  Phos- 
phorus, Fertilization,  Irrigation  practices,  Salinity, 
Crop  production. 

The  response  of  trickle-irrigated  tomato  (Lycoper- 
sicon  esculentum  Mill.)  to  four  nitrogen  levels 
continually  applied  with  the  irrigation  stream  was 
investigated  in  field  studies  conducted  on  Pellic 


Vertisol.  Waters  containing  80,  130,  180,  or  230 
milligrams  N/liter  and  uniformly  supplied  with  60 
and  150  milligrams/liter  of  P  and  K,  respectively, 
were  applied  four  times  a  week.  The  resulting  N 
application  totals  ranged  from  472  to  1457  kg  N/ha 
and  the  total  amount  of  water  applied  was  590  mm. 
Appreciable  buildup  of  soil  N03-N  occurred 
below  75  cm  depth  with  the  highest  amount  of  N, 
but  not  with  80  or  130  milligram  N/liter.  Soil 
salinization  was  similar  in  all  treatments  suggesting 
that  the  differences  in  growth  and  yield  may  be 
attributed  mainly  to  the  nutritional  effect  of  the  N 
levels.  The  highest  yield  (177  tons/ha)  was  ob- 
tained with  180  milligrams  N/liter.  (Author's  ab- 
stract) 
W87-00312 


USE  OF  A  SURFACE  GAMMA-NEUTRON 
GAUGE  TO  MEASURE  EFFECTS  OF  ULL- 
AGE, CROPPING,  AND  EROSION  ON  SOIL 
PROPERTIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-00313 


SOYBEAN  LEAFLET  MOVEMENTS  AS  AN  IN- 
DICATOR OF  CROP  WATER  STRESS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-O0341 


STRUCTURE  AND  FUNCTIONING  OF 
WATER-STORING  AGRICULTURAL  POLYA- 
CRYLAMTDES, 

Liverpool  Univ.  (England).  Dept.  of  Biology. 
M.  S.  Johnson,  and  C.  J.  Veltkamp. 
Journal  of  the  Science  of  Food  and  Agriculture, 
36,  No.  9,  September   1985.  3  fig,   1  tab,  8  ref. 

Descriptors:  'Water  storage,  'Soil  water,  'Plant 
water  potential,  'Agriculture,  Polyacrylamides, 
Agricultural  hydrology,  Field  capacity,  Wilting 
point. 

New  polyacrylamides  have  been  developed  to  im- 
prove the  storage  capability  and  the  efficiency  by 
which  plants  use  water  in  agriculture  and  horticul- 
ture. These  products  are  particularly  useful  where 
water  is  scarce  or  expensive  and  where  drought  is 
a  significant  hazard  in  crop  production.  However, 
there  is  considerable  variation  in  the  water  absorp- 
tion and  release  capabilities  of  different  products 
that  is  explained  by  manufacturing  conditions. 
Scanning  electron  microscopy  shows  that  high 
performance  products  have  a  cellular  structure  in 
the  expanded  condition,  with  plant-available  mois- 
ture stored  both  in  enclosed  vacuoles  and  within 
the  polymer  framework.  The  bridges  that  comprise 
the  structure  of  the  gel  control  water  release  under 
drying  conditions  and  optimize  recovery  of  the 
stored  water  by  plants.  (Author's  abstract) 
W87-00399 


USING  COMPUTERS  TO  MANAGE  IRRIGA- 
TION SYSTEMS, 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  Agricultural  Research. 
G.  W.  Buchleiter,  and  D.  F.  Heermann. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  354- 
365,  July  1986.  6  fig,  18  ref. 

Descriptors:  'Computers,  'Control  systems,  'Irri- 
gation efficiency,  'Cost  analysis,  'Sprinkler  irriga- 
tion, Scheduling,  Irrigation  design.  Load  distribu- 
tion, Remote  sensing,  Monitoring,  Pumps,  Cost 
analysis,  Flow  control,  Computer  models,  Hydrau- 
lic models,  Center  pivot  irrigation,  Water  use  effi- 
ciency, Electric  power  demand. 

An  integrated  water  and  energy  management 
system  using  microcomputers  can  improve  the 
management  of  center  pivot  irrigation  systems  by 
providing  recommendations  for  irrigation  schedul- 
ing and  selection  of  the  most  economical  pump 
combinations.  When  linked  with  radio  telemetry 
systems,  multiple  pivots  and  pumps  can  be  moni- 
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tored  and  controlled  from  a  single  location  and 
interfaced  with  load  control  programs.  An  inte- 
grated irrigation  management  program,  including  a 
pump  selection  model  Tor  branching  networks  with 
multiple  pump  stations  in  series  may  reduce  moni- 
toring and  control  costs  that  would  justify  spend- 
ing $3,000/pivot  for  an  automatic  system.  (Mi- 
chael-PTT) 
W87-00472 


RELATIONSHIPS  BETWEEN  CLIMATE  AND 
RELATIVE  PERFORMANCE  OF  COTTON  IN 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Narrabri  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-0O485 


WATER  STRESS  AND  SEASONAL  EFFECTS 
ON  RUBBER  QUALITY  IN  IRRIGATED  GUA- 
YULE, 

Firestone  Tire  and  Rubber  Co.,  Akron,  OH.  Cen- 
tral Research  Labs. 

For  primary  bibliographic  entry  see  Field  21. 
W87-00489 


IMPROVING    PERFORMANCE   OF    IRRIGA- 
TION/HYDRO PROJECTS, 
Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-00749 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


FLOODS  ON  RICHLAND  CREEK,  LITTLE 
RICHLAND  CREEK,  BROYLES  BRANCH, 
AND  AN  UNNAMED  TRD3UTARY  TO 
BROYLES  BRANCH  IN  DAYTON,  TENNES- 
SEE, AND  VICINITY. 

Tennessee  Valley  Authority,  Knoxville.  Office  of 
Economic  and  Community  Development. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE82-900465, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.,  TVA/OECD/FPM-82/21,  October 
1982.  65  p,  1  fig,  4  tab,  10  plates,  5  ref,  1  append. 

Descriptors:  'Floods,  'Richland  Creek,  'Little 
Richland  Creek,  'Dayton,  'Tennessee,  Flood 
plains,  Maps,  Flood  profiles,  Land  use,  Community 
development,  Construction,  Building,  Zoning, 
Flood  plain  management. 

This  flood  plain  information  study  provides  infor- 
mation for  Richland  and  Little  Richland  Creeks, 
Broyles  Branch,  and  an  unnamed  tributary  to 
Broyles  Branch  in  Dayton,  Tennessee,  and  vicini- 
ty. The  study  was  requested  by  the  city  to  provide 
information  reflecting  current  flood  conditions  in 
order  for  the  community  to  bettter  administer  its 
flood  plain  management  program.  The  flooded 
area  maps  and  flood  profiles  contained  in  this 
report  and  the  floodway  maps  included  in  the 
appendix  can  be  used  to  provide  a  sound  basis  for 
the  community's  land-use  and  flood  plain  manage- 
ment decisions.  The  first  objective  can  be  accom- 
plished by  incorporating  flood  plain  provisions, 
based  on  the  flood  data  contained  in  tins  report,in 
the  community's  building,  zoning,  mobile  home, 
and  subdivision  regulations.  These  provisions  can 
be  structured  to  establish  minimum  floor  elevations 
and  other  construction  criteria  for  both  proposed 
development  and  substantial  improvements  to  ex- 
isting development  in  the  flood  plain.  It  can  also  be 
used  as  the  basis  for  study  and  planning  on  the  part 
of  Dayton  in  arriving  at  solutions  to  existing  flood- 
ing problems.  In  addition,  the  maps  and  profiles 
can  be  used  by  all  members  of  the  community  to 
increase  their  knowledge  of  the  extent  and  severity 


of  flood  hazards  at  specific  locations  within  the 

community.  (Lantz-PTT) 

W87-O00O4 


TROPICAL  STORMS  IN  CENTRAL  AMERICA 
AND  THE  CARD3BEAN:  CHARACTERISTIC 
RAINFALL  AND  FORECASTING  OF  FLASH 
FLOODS, 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00088 


RUNOFF   AND   FLOOD   CHARACTERISTICS 
IN  SOME  HUMID  TROPICAL  REGIONS, 

National  Research  Center  for  Disaster  Prevention, 

Sakura  (Japan). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-0OO89 


WATER  RESOURCES  DEVELOPMENT  AND 
MANAGEMENT  EFFORTS  IN  ASIA  AND  IN 
THE  PACIFIC, 

Philippines  Univ.,  Diliman,  Quezon  City. 
Forprimary  bibliographic  entry  see  Field  6B. 
W87-O0O92 


RJVERS  OF  SOUTHEAST  ASIA:  THEffi 
REGIME,  UTILIZATION  AND  REGULATION, 

A.  Volker. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
127-138,  9  fig,  5  ref. 

Descriptors:  'Rivers,  'Asia,  'Water  use,  'Water 
management,  Rainfall,  Agricultural  watersheds, 
Rainfall-runoff  relationships,  Water  availability, 
Irrawaddy  River,  Burma,  Mekong  River,  Chao 
Phya  River,  Thailand,  Red  River,  Vietnam. 

Southeast  Asia  is  a  region  with  copious  rainfall, 
large  rivers  and  a  high  population  density.  The 
population  is  concentrated  in  the  lower  river  val- 
leys and  deltas  where  lowland  rice,  the  staple  diet 
is  produced.  Therefore  river  flooding  and  high 
rainfall  play  an  important  role  in  agricultural  water 
supply.  The  annual  average  per  capita  volume  of 
water  available  is  4,000  cu  m,  which  is  below  the 
world  average  and  about  equal  to  that  for  Europe. 
The  intimate  relationship  between  man  and  rivers 
in  southeast  Asia  is  due  both  to  these  facts  and  to 
the  warm  climate.  The  paper  deals  mainly  with  the 
hydrological  regime,  utilization  and  possible  regu- 
lation of  large  rivers  such  as  the  Irrawaddy 
(Burma),  Chao  Phya  (Thailand),  Mekong  (an  inter- 
national river),  and  the  Red  River  (Vietnam);  some 
smaller  rivers  are  also  considered.  Emphasis  is 
given  to  the  effects  of  human  intervention  in  the 
river  valleys  and  deltas  on  the  river  regime.  Some 
of  these  effects  are:  1)  possible  rise  of  flood  levels 
due  to  embarking,  2)  possible  rise  of  river  levels 
due  to  embanking,  3)  elimination  of  silt  creating  a 
situation  where  agricultural  lands  are  being  de- 
prived of  the  fertilizing  effect  of  silt,  and  4)  elimi- 
nation of  the  beneficial  flushing  and  rinsing  effects 
of  the  floods  removing  dirt,  waste  products  and 
human  disposal.  (See  also  W87-OO086)  (Lantz- 
PTT) 
W87-O0O95 


EFFECTS  OF  DEFORESTATION  ON  FLOOD 
CHARACTERISTICS  WITH  PARTICULAR 
REFERENCES  TO  HAINAN  ISLAND,  CHINA 

Hydrological  General  Station  of  Guangdong  Prov- 
ince, Guangzhou  (China). 
For  primary  bibliographic  entry  see  Field  4C. 
W87-00105 


THE   BASEMENT  COMPLEX   OF  WESTERN 
NIGERIA, 

Lagos  Univ.  (Nigeria).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00121 


SIMULATING       FLOOD       HYDROGRAPHS 
FROM  STORM  RAINFALLS  IN  VENEZUELA, 

Universidad  de  Los  Andes,  Merida  (Venezuela). 

Inst,  de  Geografia. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-O0123 


OUTFLOW  SKEWNESS  IN  NON-SEASONAL 
LINEAR  RESERVOIRS  WITH  GAMMA-DIS- 
TRIBUTED MARKOVIAN  INFLOWS, 

Lancaster   Univ.,    Bailrigg   (England).    Dept.    of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00158 


FLOOD  SAMPLES  FROM  A  THREE-PARAME- 
TER LOGNORMAL  POPULATION  WITH  HIS- 
TORIC INFORMATION:  THE  ASYMPTOTIC 
STANDARD  ERROR  OF  ESTIMATE  OF  THE 
T-YEAR  FLOOD, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00159 


HYDROLOGIC  RESEARCH  ON  COASTAL 
PLATN  WATERSHED  OF  THE  SOUTHEAST- 
ERN UNITED  STATES, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-O0204 


STORMWATER  MANAGEMENT  DETENTION 
POND  DESIGN  WITHIN  FLOODPLAIN 
AREAS, 

P.  H.  Smith,  and  J.  S.  Cook. 

Transportation  Research  Record,  No.  1017,  p  31- 

38,  1985.  9  fig,  9  tab,  8  ref. 

Descriptors:  'Detention  reservoir,  'Flood  peak, 
•Flood  plains,  'Storm  water,  'Construction, 
•Runoff,  New  York,  Hydrographs,  Return  period 
analyses. 

A  storm  water  detention  pond  was  implemented  by 
a  unique  approach  at  a  construction  site  in  Rye, 
New  York.  Encroachment  of  construction  activi- 
ties within  a  floodplain  adjacent  to  the  site  re- 
quired the  development  of  a  detention  pond  that 
was  capable  of  controlling  excess  runoff  from  adja- 
cent areas  while  providing  continued  floodplain 
storage  capacity.  The  impacts  of  flooding  of  adja- 
cent properties  were  minimized  and  suitable  land 
areas  for  development  in  accordance  with  the  in- 
tended use  (corporate  headquarters)  were  provided 
by  this  approach.  Occurrence  of  peak  flooding 
along  the  watercourse  did  not  coincide  with  peak 
stormwater  runoff  from  the  smaller  adjacent  drain- 
age area.  By  utilizing  flood  hydrograph  principles 
and  analyses  developed  by  the  Soil  Conservation 
Service,  it  was  possible  to  develop  a  detention 
pond  to  provide  a  stormwater  management  phase 
and  a  flood  control  phase.  Computerized  analyses 
were  compared  for  pre-  and  postdevelopment  con- 
dition using  stormwater  runoff  and  flood  flow  data 
on  the  basis  of  storms  with  return  period  frequen- 
cies of  10,  25,  50,  and  100  yr.  Detention  pond 
storage  is  controlled  by  inlet  pipes  and  outlet  struc- 
tures, permitting  peak  flows  from  the  pond  to  the 
watercourse  and  peak  flood  flows  on  the  water- 
course to  be  reduced.  (Rochester-PTT) 
W87-00206 


RUNOFF   REGIME   OF  A  TROPICAL  HIGH 
MOUNTAIN  REGION, 

Bern  Univ.  (Switzerland).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-00111 


RTVER  FLOW  FORECASTING  THROUGH  A 
REGRESSION   MODEL:  A  CASE  STUDY  OF 


PERFORMANCE  EVALUATION  OF  ALTER- 
NATE POLICIES  RESERVOIR  SYSTEM  OPER- 
ATION, 

Waterloo  Univ.  (Ontario). 
J.  R.  Weeraratne,  L.  Logan,  and  T.  E.  Unny. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  13,  No.  2,  p  203-212,  April  1986.  4  fig,  14  tab, 
2  append. 
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Descriptors:  *Model  studies,  *Water  management, 
•Reservoirs,  *  Performance  evaluation,  Resources 
management,  'Systems  analysis,  Optimization, 
Grand  River,  Canada,  Flow  augmentation. 

Three  performance  criteria  (reliability,  resilience, 
and  vulnerability)  were  applied  to  the  operation  of 
the  Grand  River  multiple  reservoir  system  in 
southern  Ontario.  These  criteria  evaluate  the  per- 
formance characteristics  with  respect  to  system 
failure,  system  recovery,  and  system  vulnerability 
with  regard  to  extreme  failures  for  alternative 
operational  policies.  System  robustness  is  used  to 
measure  the  economic  flexibility  of  system  oper- 
ation to  adapt  to  uncertainties  of  future  demand. 
Primarily  the  objective  of  the  presentation  made 
herein  is  to  establish  the  role  of  these  criteria  in  a 
decision-making  process  in  the  operation  of  the 
system.  These  criteria  provided  a  comprehensive 
analysis  of  the  nature  of  failure  that  occurred  at 
control  sites  with  the  adoption  of  four  different 
operational  policies.  Increasing  the  target  flows 
resulted  in  reduction  of  the  reliability  and  resilien- 
cy and  in  an  increase  of  system  vulnerability. 
Within  the  framework  of  an  overall  evaluation  of 
system  performance,  the  inclusion  of  the  perform- 
ance measures  with  the  more  traditional  measures 
such  as  expected  costs  and  benefits  enhances  the 
understanding  of  system  behavior  and  the  selection 
process.  (Alexander-PTT) 
W87-00444 


WINDY  GAP  PROJECT  SCADA  SYSTEM, 

Northern  Colorado  Water  Conservancy  District, 

Loveland. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00473 


CENTRAL  ARIZONA  PROJECT  SUPERVISO- 
RY CONTROL  SYSTEM, 

Water  and   Power  Resources   Service,   Phoenix, 

AZ. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00474 


COMPUTER  MODELS  IN  LOWER  COLORA- 
DO RTVER  OPERATIONS, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-00475 


TVA'S  USE  OF  COMPUTERS  IN  WATER  RE- 
SOURCE MANAGEMENT, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00476 


LOWER  MISSISSIPPI  VALLEY  FLOODS  OF 

1982  AND  1983, 

Walk,  Hydel  and  Associates,  Inc.,  New  Orleans, 

LA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-O050O 


PHOSPHORUS  REDUCTION  FOR  CONTROL 
OF  ALGAE, 

GK.Y  and  Associates,  Inc.,  Springfield,  VA. 

G.  K.  Young,  and  K.  G.  Saunders. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.   Ill,  No.  5,  p  574-588,  October 

1985.  3  fig,  5  tab,  23  ref. 

Descriptors:  'Phosphorus  removal,  'Algal  control, 
•Time  series  analysis,  'Mathematical  models, 
•Water  quality,  Wastewater  treatment.  Chloro- 
phyll, Mathematical  studies,  Decision  making, 
Nonpoint  pollution  sources,  Model  studies,  Nutri- 
ents, Bays,  Rivers,  Cost-benefit  analysis,  Water 
pollution  sources. 

An  analysis  of  elasticity  factors  influencing  algal 
water  quality  was  made  using  time  series  data  of 
water  quality,  streamflow  records,  and  mathemati- 
cal modeling  sensitivity  records.  A  case  study  of 
the  tidewater  Potomac  River  was  made  to  evaluate 
total  regional  and  local  water  quality  impacts  asso- 


ciated with  waste  treatment.  Estimates  of  the  par- 
tial derivatives  of  chlorophyll  concentrations  with 
respect  to  influencing  factors  are  combined  using 
the  total  differential  to  find  output  elasticities.  The 
elasticities  allow  a  ranking  of  important  factors 
affecting  advanced  waste  treatment  decisions.  The 
method  can  be  applied  to  other  sites;  an  analysis  of 
the  Neabsco  Creek  Embayment  is  presented.  Re- 
sults from  this  study  show  that  the  benefits  of 
phosphorus  control  are  small  relative  to  the  effort 
required  to  achieve  such  benefits  measured  in 
terms  of  reducing  chlorophyll-a  levels.  In  view  of 
the  dominant  effect  of  summer  streamflow,  the 
significant  uncontrollable  sources  of  phosphorus 
and  the  unaccounted  for  factors  influencing  water 
quality,  reevaluation  of  highly  restrictive  phospho- 
rus control  is  suggested.  (Geiger-PTT) 
W87-00515 


REGULATION  OF  THE  WATER  REGIME  OF 
THE  SVTR  RTVER  HAVING  PART  OF  ITS 
FLOW  DIVERTED  TO  THE  VOLGA  BASIN, 

V.  A.  Kotel'nikov,  and  R.  A.  Nezhikhovskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  588-595,  May  1986.  2  fig,  4  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  15-19,  November  1985. 

Descriptors:  'Water  level,  'Withdrawal,  'Hydro- 
electric plants,  'Navigation,  'Rivers,  Streamflow 
depletion,  Flow  discharge,  Hydroelectric  power, 
Mathematical  studies,  Pumpage,  Runoff. 

Three  streamflow  regulation  variants  of  the  Svir 
River  were  examined  in  light  of  the  proposed  plan 
to  divert  part  of  the  river's  flow  to  the  Volga 
Basin.  For  the  most  prospective  streamflow  regula- 
tion variant  III,  the  monthly  production  of  the 
Upper  Svir  hydrostation  was  also  determined  sepa- 
rately for  the  ice-free  period  (April-October)  and 
winter  period  (November-March).  In  the  case  of 
runoff  withdrawals  of  3.5  cu  km/yr,  the  produc- 
tion of  the  Upper  Svir  hydrostation  will  decrease 
by  13.2%,  whereas  the  runoff  will  decrease  by 
18.8%.  Using  the  simplified  method  of  calculating 
the  minimum  daily  water  level  in  the  lower  pool  of 
the  Lower  Svir  hydrostation,  the  effect  of  the 
planned  withdrawals  of  the  river  runoff  on  the 
navigation  conditions  within  the  lower  80-km 
stretch  of  the  Svir  to  the  hydrostation  dam  may  be 
calculated.  Using  the  data  obtained  in  combination 
with  water  level  data  from  Lake  Ladoga  the  prob- 
ability of  occurrence  of  a  situation  when  the  mini- 
mum level  of  470  cm  needed  for  water  transport 
cannot  be  provided  to  the  lower  pool  of  the  Svir 
hydrostation  may  be  calculated.  Under  current 
conditions,  the  minimum  level  required  for  water 
transport  is  not  provided  only  15%  of  the  time 
when  the  hydrostation  is  operated  with  a  nonuni- 
form daily  regime.  (Geiger-PTT) 
W87-00533 


SIMULATION  OF  MISSOURI  RTVER  BED 
DEGRADATION, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 

scsrch 

F.  M.  Holly,  and  M.  F.  Karim. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  6,  p  497-517,  June  1986.  6 

fig,  1  tab,  30  ref. 

Descriptors:  'River  beds,  'River  flow,  'Degrada- 
tion. 'Simulation  analysis,  'Computer  models, 
Friction,  Sediments,  Bottom  sediments,  Prediction. 

Numerical  simulation  techniques  were  used  to  pre- 
dict bed  degradation  in  the  middle  Missouri  River. 
A  Total  Load  Transport  Model  was  developed 
using  the  interdependence  of  friction  factor  and 
sediment  transport.  The  model  was  implemented  in 
a  mathematical  simulation  model  called  IALLU- 
VIAL,  which  computes  quasi-steady  water  and 
sediment  flow  in  natural  rivers  having  nonuniform 
bed  sediments.  The  program  also  incorporates  bed- 
sediment  sorting  and  armoring.  IALLUVIAL  was 
validated  through  simulation  of  the  1960-1980 
period  of  severe  degradation  and  has  been  used  to 
predict  1980-2000  degradation  for  several  river- 
management  scenarios.  Simulations  indicate  chan- 
nelization was  responsible  for  the  degradation. 
(Swanigan-PTT) 


W87-00628 


INFLUENCE  OF  THE  KARST  SPRING  SUB- 
MERGENCE ON  THE  KARST  AQUIFER 
REGIME, 

Karst  Water  Research  Inst.,  Trebinje  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00638 


MANAGING    DROUGHT    THROUGH    TRIG- 
GERING MECHANISMS, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-00643 


COMPARATIVE  STUDY  ON  PESTICIDE  FOR- 
MULATIONS FOR  APPLICATION  IN  RUN- 
NING WATERS, 

Technische  Univ.  Muenchen,  Freising  (Germany, 

F.R.).  Lehrstuhl  filer  Oekologische  Chemie. 

M.  Bahadir,  and  G.  Pfister. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.   10,  No.  2,  p   197-201,  October 

1985.  4  fig,  6  ref. 

Descriptors:  'Aquatic  weed  control,  'Herbicides, 
Pesticides,  Running  waters,  Monolinuron,  Desme- 
tryne,  Carbofuran,  Aquatic  plants,  Aquatic  weeds, 
Duckweed. 

Release  rates  into  water  of  monolinuron,  desme- 
tryne,  and  carbofuran  from  three  different  types  of 
formulations  have  been  studied  to  control  aquatic 
weeds  in  running  waters.  The  migration  of  active 
ingredients  (AI)  from  conventional  wettable 
powder  formulations  was  complete  within  1  day, 
while  the  migration  from  ethylene-vinyl  acetate 
copolymetric  matrix  (EVA)  lasted  significantly 
longer  due  to  low  diffusion  coefficients  of  mono- 
melic pesticides  in  polymetric  matrices  D  sub  o  = 
1  x  10  to  the  minus  8th  power  to  1  x  10  to  the 
minus  12th  power/sq  cm/sec.  The  herbicidal 
action  could  be  extrapolated  up  to  several  years. 
Release  duration  of  AI  from  calcium  alginate  beads 
lasted  2  weeks.  Herbicidal  effectiveness  of  terbu- 
tryne-EVA  formulation  has  been  investigated  in  a 
laboratory-scale  simulated  flow  system  device  with 
duckweed  plants  (Lemna  minor)  as  test  organism. 
Growth  inhibition  of  duckweed  could  be  achieved 
at  approx  20  ppb  terbutryne  in  steady  state.  (Au- 
thors abstract) 
W87-00665 


WATER   SUPPLY   SYSTEM   MODELS   WITH 
CAPACITY  EXPANSION, 

International     Development     Center    of    Japan, 

Tokyo. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-O0741 


rMPROVTNG    PERFORMANCE    OF   ntRIGA- 
TION/HYDRO  PROJECTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00749 


REGIONAL  SKEW  WITH  WEIGHTED  LS  RE- 
GRESSION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00750 


FLOOD  CONTROL  BENEFITS  REVISITED, 

Army  Engineer  District,  Fort  Worth,  TX. 
For  primary  bibliographic  entry  see  Field  6F. 
W87-00753 


COLLIFORD  DAM  SAND  WASTE  EMBANK- 
MENT AND  ASPHALTIC  CONCRETE  MEM- 
BRANE, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-00803 
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IDENTIFICATION  OF  HOMOGENEOUS  RE- 
GIONS FOR  FLOOD  FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00815 


CLASSD7ICATION  OF  DRAINAGE  BASINS  AC- 
CORDING TO  THETR  PHYSICAL  CHARAC- 
TERISTICS; AN  APPLICATION  FOR  FLOOD 
FREQUENCY  ANALYSIS  IN  SCOTLAND, 

Saint  Andrews  Univ.  (Scotland).  Dept  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00821 


4B.  Groundwater  Management 


GROUNDWATER  RESOURCES:  INVESTIGA- 
TION AND  DEVELOPMENT, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Groundwater 
Research  Center. 
S.  Mandel,  and  Z.  L.  Shiftan. 
Academic  Press,  New  York.  1981.  A  Water  Pollu- 
tion Series  Monograph.  269  p. 

Descriptors:  *Groundwater  potential,  •Ground- 
water management,  Aquifers,  Geophysics,  Drill- 
ing, Pumping  tests,  Geochemistry,  Isotope  studies, 
Groundwater  availability. 

The  advantages  of  groundwater  as  a  source  of 
water  supply  is  an  undisputed  fact.  An  extensive 
literature  deals  with  the  theoretical  aspects  of 
groundwater  movement,  groundwater  manage- 
ment and  conservation,  and  other  specialized  as- 
pects of  the  subject.  The  application  of  advanced 
techniques  relies  on  the  availability  of  data,  and  it 
is  in  this  field  that  a  gap  is  often  felt  In  developed 
regions,  the  required  data  can  usually  be  taken 
from  files  dating  back  to  the  precomputer  era. 
Developing  regions,  however,  have  little  data  to 
start  with.  Therefore,  it  has  become  an  accepted 
practice  to  carry  out  intensive  investigations  by 
teams  of  specialists  when  large-scale  groundwater 
development  is  desired.  The  purpose  of  this  book  is 
to  show  how  groundwater  investigations  should  be 
conducted,  using  a  systematic,  well-directed  effort 
In  particular,  the  volume  advises  the  person  in 
charge  what  to  do,  what  to  avoid,  and  what  kind 
of  results  one  can  reasonably  expect  from  the 
application  of  different  techniques  under  specific 
conditions.  Attempts  are  made  to  explain  succinct- 
ly various  useful  techniques,  to  evaluate  their  ad- 
vantages and  limitations,  and  to  organize  them  into 
a  logical  structure.  The  book  begins  with  defining 
aquifer  types  and  groundwater  environments,  con- 
tinuing with:  maps;  geophysical  methods,  drilling 
techniques  and  methods;  pumping  tests;  water 
level  measurement;  geochemical  methods;  environ- 
mental isotope  techniques;  and  groundwater  sys- 
tems, balances,  exploitation,  networks,  and  investi- 
gations. (Lantz-PTT) 
W87-00O41 


PROCEEDINGS  OF  THE  ASSOCIATION  OF 
GROUND  WATER  SCIENTISTS  AND  ENGI- 
NEERS: WESTERN  REGIONAL  GROUND 
WATER  CONFERENCE. 

National  Water  Well  Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F 

W87-00O49 


POTENTIAL  ROLE  OF  ARTD7ICIAL  RE- 
CHARGE IN  GROUNDWATER  MANAGE- 
MENT IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 

S.  A.  Jenab,  and  C.  G.  Clyde. 

IN:  Proceedings  of  the  Association  of  Ground 

water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985 

Reno,  Nevada.  1985.  p  1-19,  3  fig,  2  tab,  31  ref. 

Descriptors:  •Artificial  recharge,  •Groundwater 
management  'Utah,  Competing  use,  Precipitation, 

Groundwater  potential,  Groundwater  recharge, 
Groundwater    irrigation,    Groundwater    mining, 

Water  supply  development,  Aquifer  management. 


Utah  has  an  arid  and  semiarid  climate  with  an 
average  precipitation  of  13.2  inches/year.  The 
amount  of  precipitation  varies  widely  throughout 
the  state  and  ranges  from  over  50  inches/year  in 
the  mountains  east  of  Salt  Lake  City  to  under  5 
inches  in  western  deserts.  Utah  has  an  area  of 
82,532  sq  mi  from  which  10.5%  is  arable  land. 
Thirty  percent  of  the  arable  land  is  irrigated,  and 
57%  could  be  irrigated  if  water  was  available.  The 
municipal  and  industrial  (M&I)  water  demand  in 
Utah  in  the  year  2000  is  anticipated  to  increase 
228%  over  1960.  Less  than  5%  of  the  total  mean 
annual  water  inflow  to  Utah  (58,974,000  acre-ft)  is 
consumptively  used  by  irrigation,  <  5%  is  used 
for  M&I  purposes,  3%  flows  out  of  the  state,  and 
91.5%  is  evaporated.  In  1981,  66%  of  the  total 
water  pumped  out  from  Utah  groundwater 
aquifers  (832,000  acre-ft)  was  for  irrigation  and 
34%  was  for  M&I  use.  Groundwater  provides 
20%  of  the  agricultural  water  and  60%  of  the  M&I 
water.  The  population  and  industrial  growth  in 
Utah  by  the  year  2000  with  the  corresponding  high 
water  demand  points  to  the  future  opportunity  to 
conserve  water  by  storing  it  underground  by  artifi- 
cial recharge.  The  groundwater  recharging  oppor- 
tunities he  in  the  northern  areas  of  Alluvial  Basins 
where  aquifers  are  extensive  and  water  is  available. 
Through  a  sound  groundwater  development  pro- 
gram, including  discharging  and  recharging,  future 
state  water  management  could  be  improved. 
Guidelines  for  Utah  groundwater  recharging  ac- 
tivities are  suggested  to  encourage  good  aquifer 
management  in  the  appropriate  locations.  (See  also 
W87-O0O49)  (Author's  abstract) 
W87-OO050 


GROUND  WATER  RECHARGE  WITH  STORM- 
WATER  COLLECTED  IN  PLAYA  LAKES, 

Texas  Tech  Univ.,  Lubbock.  Dept  of  Civil  Engi- 
neering. 

L.  V.  Urban,  and  B.  J.  Claborn. 
IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers:  Western  Regional 
Ground  Water  Conference,  January  15-16,  1985 
Reno,  Nevada.  1985.  p  20-29,  5  fig,  4  ref. 

Descriptors:  •Groundwater  recharge,  *Playa 
lakes,  •  Storm  water,  Competing  use,  Ogallala  Aq- 
uifer, Runoff,  Infiltration,  Recharge,  Clays,  Silting, 
Bottom  sediments. 

Adequate  water  for  agricultural,  municipal,  and 
industrial  use  continues  to  be  a  serious  problem  for 
many  regions  of  the  country;  this  is  particularly 
true  of  the  Southern  High  Plains  region.  The 
major  source  of  supply  in  this  area  is  the  Ogallala 
aquifer,  which  experiences  minimal  recharge  from 
16-20  inches  of  annual  rainfall.  Runoff  occurring 
from  this  precipitation  is  collected  in  playa  lakes. 
These  are  shallow,  broad  depressions  which  occur 
with  a  frequency  of  1-2/sq  mi;  an  estimated  15,000- 
20,000  of  the  lakes  are  scattered  over  the  region. 
The  bottom  of  these  lakes  is  comprised  of  clays 
and  silts  which  prevent  or  retard  infiltration  and 
subsequent  recharge.  Many  past  attempts  to  re- 
charge playa  lake  water  have  failed  due  to  clog- 
ging in  the  bottom  of  pits,  or  clogging  in  the 
formation  when  direct  injection  has  been  attempt- 
ed. Researchers  at  Texas  Tech  University  have 
recently  approached  the  problem  from  a  different 
perspective.  Utilizing  procedures  optimized  by  a 
laboratory  study  and  employing  'wick'  filters,  geo- 
textiles,  and  other  available  materials  and  a  new 
method  of  installation  in  a  playa  lake  has  been 
undertaken.  By  burying  the  materials  in  shallow, 
sand-filled  trenches  in  the  lake  bottom  and  cover- 
ing the  trenches  with  a  thin  layer  of  the  natural 
clay,  recharge  water  in  significant  quantities  and  of 
high  quality  has  been  obtained.  This  paper  presents 
this  concept  of  aquifer  recharge  utilizing  playa  lake 
water,  and  summarizes  the  results  of  initial  field 
tests  of  the  experimental  system.  (See  also  W87- 
00049)  (Author's  abstract) 
W87-OO051 


HYDROGEOLOGY     OF     THE     PORTLAND 
BASIN, 

Applied  Geology,  Aloha,  OR. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00062 


FLUVIAL  GEOMORPHOLOGY  AND  DESIGN 
ENGINEERING  APPLIED  TO  WATER- 
SUPPLY  AND  SMALL  HYDROPOWER 
PROJECT  IN  WEST-CENTRAL  NEVADA, 

Collins  and  Ryder,  Reno,  NV. 

J.  R.  Mount,  and  J.  D.  Steele. 

IN:  Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985 

Reno,  Nevada.  1985.  p  313-331,  7  fig,  1  tab,  2  ref. 

Descriptors:  'Fluvial  geomorphology,  'Design 
criteria,  'Water  conveyance,  •Hydroelectric 
plants,  'Nevada,  Hydroelectric  power,  Municipal 
water,  Water  supply  development,  Wells,  Geohy- 
drology,  Groundwater  potential. 

A  municipal  water-supply  project  is  being  devel- 
oped from  water  wells  completed  in  buried  alluvial 
channel  deposits  in  a  valley  in  west-central 
Nevada.  A  corollary  objective  of  the  project  is  the 
generation  of  electric  power  that  would  accrue 
from  elevation  drop  along  the  pipeline  route  be- 
tween well  field  and  point  of  use.  Application  of 
principles  of  fluvial  geomorphology  and  geologic 
mapping  established  potential  well  sites,  which 
were  ranked  according  to  favorability  of  anticipat- 
ed well  yield  and  water  quality.  The  sites  that  were 
later  selected  for  test  well  drilling  compromised 
hydrogeologic  idealism  with  the  realities  of  engi- 
neering feasibility  and  political  obstacles.  The  sites 
of  finished  production  wells  will  be  adequate 
though  not  optimum  from  the  standpoint  of  yield 
and  water  quality,  yet  overall  an  economically 
viable  project  will  have  been  achieved.  (See  also 
W87-00049)  (Author's  abstract) 
W87-O0O63 


NEW  LOOK  AT  THE  SALT  LOAD  OF  THE  RIO 
SALADO,  NEW  MEXICO, 

Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O0O64 


PUMPING  TEST  OF  WELL  CAMPBELL  ET 
AL.  NO.  2  GILA  HOT  SPRINGS,  GRANT 
COUNTY,  NEW  MEXICO, 

Summers  (W.K.)  and  Associates,  Inc.,  Socorro, 

NM. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-OO081 


GROUNDWATER  HYDROLOGY  IN  AGRICUL- 
TURE OF  THE  HUMID  TROPICS, 

J.  F.  Mink. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
241-247,  7  ref. 

Descriptors:  *Geohydrology,  •Agriculture, 
•Tropical  regions,  Coastal  aquifers,  Groundwater 
irrigation,  Leaching,  Groundwater  recharge,  Soil 
water,  Groundwater  pollution. 

Throughout  virtually  all  of  the  humid  tropics 
groundwater  is  a  ubiquitous  but  modestly  exploited 
resource.  In  many  places  it  is  considered  a  problem 
rather  than  a  benefit  because  of  waterlogging  and 
the  creation  of  marshes.  However,  agricultural  effi- 
ciency can  be  vastly  improved  by  using  ground- 
water for  irrigation  during  seasonal  dry  periods 
and  throughout  extended  droughts.  The  aquifers 
may  be  classified  broadly  as  coastal,  in  which  fresh 
water  exists  in  hydraulic  connection  with  sea 
water,  and  interior,  in  which  sea  water  is  not 
present.  The  composition  of  the  groundwater  is 
essentially  the  same  as  in  mid-Latitudes.  Although 
rates  of  leaching  are  more  rapid  in  warm,  moist 
climates,  the  final  composition  of  groundwater  is  a 
steady  state  condition  dependent  on  parent  materi- 
al of  the  soil-weathering  zone  and  lithology  of  the 
aquifer.  The  rapidity  and  thoroughness  of  weather- 
ing in  the  humid  tropics  produces  soils  in  non- 
deltaic  areas  that  are  poor  in  minerals  and  nutrients 
necessary  for  good  plant  growth.  Fertilizers  and 
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agricultural  chemicals  employed  to  compensate  for 
this  inadequacy  contribute  a  significant  load  of 
dissolved  constituents  to  groundwater.  (See  also 
W87-0OO86)  (Author's  abstract) 
W87-00104 


GASOLINE  RESIDUAL  SATURATION  IN  UN- 
SATURATED UNIFORM  AQUIFER  MATERI- 
ALS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00225 

GROUNDWATER  QUALITY  TODAY  AND  TO- 
MORROW, 

Miljoeministeriet,  Copenhagen  (Denmark). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00247 

GROUNDWATER  MANAGEMENT  BY 

CHANCE-CONSTRAINED  MODEL, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 
Y.  -K.  Tung. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  1-19, 
January  1986.  9  fig,  2  tab,  36  ref,  2  append. 

Descriptors:  "Groundwater  management,  'Model 
studies,  'Mathematical  models,  'Mathematical 
equations,  Groundwater  storage,  Simulation  analy- 
sis, Aquifers,  Homogenous  aquifers,  Cooper- Jacob 
equation,  Transmissivity. 

A  stochastic  groundwater  management  model  for  a 
confined,  homogeneous,  and  nonuniform  aquifer  is 
developed  using  the  concept  of  response  function 
in  the  linear  system  theory.  The  Cooper-Jacob 
equation  is  used  to  develop  the  unit  response  func- 
tion. The  model  explicitly  considers  the  random 
nature  of  transmissivity  and  storage  coefficient, 
which  enables  the  determination  of  optimal  pump- 
ing pattern  in  a  well  field  subject  to  a  specified 
system  performance  reliablity  requirement.  A  hy- 
pothetical example  is  utilized  to  demonstrate  appli- 
cability of  the  model.  Model  results  affected  by 
reliability  requirement  and  uncertainty  level  to  aq- 
uifer parameters  were  examined.  A  post-optimality 
simulation  is  conducted  to  examine  the  perform- 
ance of  the  model  and  to  further  assess  its  useful- 
ness. (Author's  abstract) 
W87-00736 


CHALLENGES  FOR  WATER  MANAGEMENT 
IN  TUCSON,  ARIZONA 

Conservation  Foundation,  Washington,  DC. 

For   primary  bibliographic  entry  see  Field   5G. 

W87-00752 


HYDROLOGICAL  AND  HYDROGEOCHEMI- 
CAL  METHODS  FOR  THE  DELINEATION  OF 
COMPLEX  GROUNDWATER  FLOW  SYSTEMS 
AS  EVIDENCED  IN  THE  BET-SHEAN 
VALLEY,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-00781 


OPTIMAL  CONTROL  MODEL  FOR  GROUND- 
WATER MANAGEMENT, 

Sutron  Corp.,  Herndon,  VA. 
W.  H.  Casola,  R.  Narayanan,  C.  Duffy,  and  A.  B. 
Bishop. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  183- 
197,  April  1986.  5  fig,  3  tab,  26  ref. 

Descriptors:  •Groundwater,  'Groundwater  man- 
agement, 'Optimal  control  models,  Water  manage- 
ment, Model  studies,  Optimum  development  plans, 
Finite  difference  methods,  Mathematical  studies, 
Systems  analysis,  Aquifers. 

An  optimal  control  management  model  for  spatial 
and  temporal  alocation  of  groundwater  is  present- 
ed. The  management  model  integrates  a  physically- 
based  finite-difference  aquifer  simulation  model, 
and  a  linear-quadratic  optimal  control  model.  The 
objective  functional  represents  present  discounted 
benefits  determined  from  the  derived  demands  for 
irrigation  water  net  of  pumping  costs.  The  dynam- 
ic aquifier  simulation  equations  are  directly  incor- 
porated in  the  optimal  control  model,  and  the  cost 
of  pumping  is  calculated  using  a  drawdown  cor- 
rection. Aggregated  parameters  gotten  from  de- 
tailed digital  model  studies  such  as  by  the  US 
Geological  Survey  can  be  used  to  readily  calibrate 
the  model  for  a  particular  groundwater  basin.  A 
case  study  application  is  presented  to  demonstrate 
the  potential  use  of  the  model  as  a  management 
tool.  (Author's  abstract) 
W87-00747 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


ADVANCES  IN  ECOLOGICAL  RESEARCH: 
VOLUME  12. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-00039 

OVERVIEW  OF  OH  FD2LD  BRINE  PROB- 
LEMS IN  THREE  DLLINOIS  COUNTTES. 

Greater  Egypt  Regional  Planning  and  Develop- 
ment Commission,  Carbondale,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171595, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Publication  No.  GERPDC-82-626,  November 
1982.  139  p,  3  fig,  7  tab,  10  ref,  9  append.  Grant 
No.  POO-5623-01. 

Descriptors:  'Oil  fields,  'Brine,  'Illinois,  'Oil  pol- 
lution, 'Water  pollution  effects,  Water  quality, 
Data  collections,  Data  interpretation,  Statistical 
analysis,  Water  quality  standards,  Regulations, 
Standards,  Legal  aspects. 

This  report  concludes  Phase  II  of  a  two  part 
project  designed  to  inventory  oil  field  brine 
damage  and  examine  its  potential  effect  on  water 
quality.  In  addition,  reclamation  procedures  used 
in  Hamilton  County,  public  education  and  legisla- 
tive aspects  of  the  brine  damage  problem  are  exam- 
ined. The  report  gives  the  results  of  a  brine 
damage  survey  in  Franklin  and  Jefferson  Counties 
in  Southern  Illinois  with  data  tables,  maps  and  data 
analysis.  Descriptions  are  given  of  a  four  percent 
random  sampling  of  sites.  The  report  also  provides 
a  Regulatory  Procedures  Guide  which  explains 
enactments,  rules  and  regulations  covering  Illinois 
oil  production;  gives  information  for  processing  of 
salt  damage  complaints  and  provides  information 
regarding  surface  landowners  rights  in  oil  produc- 
tion areas.  Public  education  and  procedures  for 
reclamation  of  brine  damaged  areas  are  also  cov- 
ered. (Author's  abstract) 
W87-O0O48 


CHANGES  IN  STREAMFLOW,  SOLID  TRANS- 
PORT AT  THE  BASES  OUTLET,  AND  ERO- 
SION ON  THE  SLOPES  OF  A  SMALL  TROPI- 
CAL FOREST  BASIN  AFTER  CLEARCUTTING 
WITH  HEAVY  MACHINES  (EVOLUTION  DES 
ECOULEMENTS,  DES  TRANSPORTS  SO- 
LIDES  A  L'EXUTOntE  ET  L'EROSION  SUR 
LES  VERSANTS  D'UN  PETIT  BASSIN  APRES 
DEFRICHEMENT  MECANISE  DE  LA  FORET 
TROPICAL  HUMIDE), 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Cayenne  (French  Guiana). 
J.  -M.  Fritsch. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
197-214,  7  fig,  1  tab,  8  ref,  1  append. 

Descriptors.  'Streamfiow,  'Suspended  solids, 
•Basins,  'Soil  erosion,  'Clearcutting,  Tropical  re- 
gions, Forest  management,  Surface  water. 


Within  the  framework  of  a  vast  study  of  the  tropi- 
cal forest  ecosystem  in  French  Guiana,  since  1977 
the  Hydrology  Section  of  ORSTOM  has  undertak- 
en experimental  studies  on  10  small  basins.  The 
streamfiow  and  solid  transport  under  the  physical 
and  climatic  regime  of  the  natural  amazonian  forest 
(annual  rainfall  of  3200  mm)  were  measured 
throughout  two  annual  cycles.  The  basins  were 
then  clearcut  using  heavy  machinery  (tractors  with 
tires  and  caterpillar  tracks),  in  a  similar  way  to  that 
used  by  the  paper  industry.  The  results  of  the 
mechanical  erosion  that  followed  are  presented. 
Particular  reference  is  given  to  the  solid  transport 
measured  at  the  basin  outlet  compared  to  the  ero- 
sion on  the  slopes  calculated  by  topographical 
methods.  The  paper  discusses  the  changes  in 
streamfiow,  discharge,  solid  transport  and  erosion 
during  the  clearcut  year.  (See  also  W87-O0O86) 
(Author's  abstract) 
W87-O0101 


WATER  YD2LD  RESULTING  FROM  CLEAR- 
CUTTING  A  SMALL  HARDWOOD  BASIN  IN 
CENTRAL  TATWAN, 

Taiwan  Forestry  Research  Inst.,  Taipei 
Y.  J.  Hsai,  and  C.  C.  Koh. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
215-220,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Clearcutting,  'Water  yield, 
'Taiwan,  Hardwood,  Forests,  Rainfall,  Net  rain- 
fall, Rainfall-runoff  relationships,  Water  supply. 

The  water  yield  increase  resulting  from  clearcut- 
ting a  small  (5.86  ha)  low  altitude  experimental 
basin  was  studied.  The  basin  was  covered  original- 
ly with  subtropical  montane  hardwood  forest  and 
ground  disturbance  was  kept  to  a  minimum  as 
skyline  logging  was  used.  The  climate  of  the  stud- 
ied are  a  is  characterized  by  a  distinct  wet  (from 
May  to  September)  and  dry  season.  Rainfall  during 
the  wet  season  averaged  1680  mm  or  82%  of  the 
annual  rainfall.  Based  on  the  paired  basin  tech- 
nique, water  yield  increases  of  402  mm  (55%)  and 
184  mm  (47%)  were  estimated  for  the  first  and 
second  wet  seasons  after  the  clearcut  respectively. 
For  two  dry  seasons  the  yield  increases  were  46 
mm  (108%)  and  20  mm  (293%).  Although  the 
ratios  of  increase  were  high  during  the  dry  seasons, 
the  absolute  amounts  accounted  for  only  10%  of 
the  total  annual  yield.  The  results  suggest  that 
water  yield  increases  after  small-scale  deforestation 
had  little  effect  on  the  water  supply  during  the  dry 
season.  (See  also  W87-O0086)  (Author's  abstract) 
W87-00102 


EFFECTS  OF  DEFORESTATION  ON  FLOOD 
CHARACTERISTICS  WITH  PARTICULAR 
REFERENCES  TO  HAINAN  ISLAND,  CHINA 

Hydrological  General  Station  of  Guangdong  Prov- 
ince, Guangzhou  (China). 
Q.  Wangcheng. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
249-257,  4  fig,  2  tab. 

Descriptors:  'Deforestation,  'Flood  characteris- 
tics, 'Hainan  Island,  'China,  Tropical  regions, 
Rainfall-runoff  relationships,  Rainfall,  Storm 
runoff,  Floodwater,  Flood  routing,  Hydrographs. 

Hainan  Island,  the  second  largest  island  in  China, 
has  an  area  of  33,900  sq  km  and  lies  in  a  humid 
tropical  region.  In  the  last  30  years  the  forest  cover 
has  been  drastically  reduced  from  about  50  to 
21%.  To  study  the  effects  of  deforestation  on  flood 
characteristics,  trends  in  annual  storm  rainfalls  and 
floods,  rainfall/runoff  relationships,  and  conver- 
gence of  runoff  in  the  water  courses,  are  analyzed. 
Since  deforestation  should  not  change  the  atmos- 
pheric circulation,  there  should  be  no  noticeable 
change  in  annual  depth  of  storm  rainfall  and  flood. 
Comparing  (a)  annual  variations  of  maximum  24-hr 
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precipitation  and  peak  flow  at  four  stations  in  the 
central  hilly  region  where  considerable  deforest- 
ation has  occurred,  with  those  of  eight  stations  in 
the  coastal  region  only  slightly  affected  by  defor- 
estation; (b)  total  precipitation  losses  at  eight  sta- 
tions in  hilly  region  in  the  1960's  with  those  in  the 
1970's;  and  (c)  unit  hydrographs  for  Shirang  sta- 
tion in  the  1960's  with  those  for  the  1970's  for 
similar  storm  rainfalls,  it  may  be  concluded  that 
because  Hainan  Island  is  situated  in  the  humid 
tropical  region  with  heavy  storm  rainfall,  deforest- 
ation does  not  affect  the  atmospheric  circulation. 
Scrub  grows  rapidly  after  deforestation,  therefore 
deforestation  has  no  notable  effect  on  flood  charac- 
teristics. Forest  plays  a  role  in  preventing  soil 
erosion,  conserving  water  resources,  and  regulat- 
ing streamflow,  as  well  as  retarding  storm  runoff  to 
some  extent,  therefore  emphasis  must  be  placed  on 
forest  conservation  and  afforestation.  (See  also 
W87-O0O86)  (Lantz-PTT) 
W87-O0105 


DEFORESTATION  IMPACT  ASSESSMENT: 
THE  PROBLEMS  INVOLVED, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
M.  F.  Wilson,  and  A.  Henderson-Sellers. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  d 
274-283,  3  fig,  1  tab,  25  ref. 

Descriptors:  *Deforestation,  *Ecological  effects, 
•Environmental  impact,  Soil  erosion,  Soil  fertility, 
Model  studies,  Climatology,  Hydrologic  proper- 
ties, Simulation  analysis. 

Deforestation  may  result  in  rapid  positive  environ- 
mental feedbacks  because  of  the  large  energies 
inherent  in  the  climate  system,  e.g.  soils  are  eroded 
and  fertility  declines.  The  relative  importance  of 
the  radiative  and  hydrospheric  feedbacks  and  their 
respective  relaxation  times  are  extremely  difficult 
to  assess.  The  responses  of  general  circulation  cli- 
mate models  seem  to  be  very  sensitive  to  the  land 
surface  parameterization  employed.  Some  of  the 
difficulties  encountered  by  climate  modellers  un- 
dertaking climatic  impact  assessments  of  the  re- 
moval of  forest  vegetation  in  tropical  regions  were 
investigated.  This  study  considers  the  different  re- 
sults of  climate  models  with  varying  degrees  of 
sophistication.  One  of  the  major  conclusions  is  that 
the  effects  of  the  hydrosphere,  which  have  gener- 
ally been  neglected  in  simpler  climate  models  and 
incompletely  incorporated  into  more  complex  two 
and  three  dimensional  models,  must  be  adequately 
parameterized  if  realistic  and  useful  simulations  are 
to  be  produced.  Results  seem  to  suggest  that  the 
climatic  effects  of  a  surface  albedo  change  are 
smaller  in  a  very  moist  atmospheric  environment 
than  in  arid  regions.  However,  attention  must  be 
drawn  to  the  considerable  range  in  the  types  of 
climate  models  applied  in  analysis  of  the  impact  of 
deforestation.  These  models  differ  considerably  in 
the  methods  employed  and  level  of  sophistication 
of  the  parameterization  of  land  surface  processes. 
The  diversity  in  the  climatic  perturbations  found 
reflects  both  this  range  in  parameterization 
schemes  and  their  ability  to  simulate  time-lagged 
feedback  effects.  These  considerable  differences 
underline  the  clear  need  to  reconsider  and  improve 
the  parameterization  of  land  surface  processes  in 
climate  models.  Until  such  improvements  are  im- 
plemented it  is  unwise  to  draw  conclusions  about 
the  possible  impact  upon  climate  of  tropical  defor- 
estation. (See  also  W87-00086)  (Lantz-PTT) 
W87-00108 


RUNOFF  GENERATION  IN  TROPICAL  RAIN- 
FORESTS OF  NORTHEAST  QUEENSLAND, 
AUSTRALIA,  AND  THE  IMPLICATIONS  FOR 
LAND  USE  MANAGEMENT, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
folk (Australia).  Dept.  of  Geography. 
M.  Bonell,  D.  A.  Gilmour,  and  D.  S.  Cassells. 
IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 


287-297,  2  fig,  23  ref. 

Descriptors:  *Surface  runoff,  *Rain  forests, 
•Queensland,  •Australia,  *Land  management, 
Overland  flow,  Rainfall  intensity,  Saturation,  Hy- 
drology, Soil  water,  Rainfall-runoff  relationships, 
Monsoons. 

The  more  important  findings  from  runoff  genera- 
tion studies  in  the  tropical  rainforests  of  northeast 
Queensland,  Australia  are  reviewed.  A  number  of 
implications  for  land  management  and  future  re- 
search are  examined.  Widespread  overland  flow  is 
commonly  recorded  in  the  undisturbed  forest.  The 
prevailing  rainfall  intensitives  frequently  exceed 
the  saturated  hydraulic  conductivity  of  the  profile 
below  0.2  m,  which  causes  the  rapid  development 
of  saturation  in  the  top  layer  and  the  generation  of 
overland  flow.  As  a  result  no  change  in  the  runoff 
hydrology  occurred  following  logging  but  sus- 
pended levels  were  doubled  during  high  flows, 
while  clearing  produced  a  tenfold  increase.  A 
major  problem  is  that  the  subsoil  of  some  of  the 
tropical  soils  is  highly  dispersible  once  the  A  hori- 
zon has  been  removed  by  logging  or  agriculture. 
Thus  the  frequent  occurrence  of  overland  flow  and 
raindrop  impact  ensures  high  soil  losses  from  sugar 
cane  fields  under  monsoonal  conditions.  (See  also 
W87-00086)  (Author's  abstract) 
W87-00109 


1983  SANTA  CRUZ  FLOOD:  HOW  SHOULD 
HIGHWAY  ENGINEERS  RESPOND, 

B.  M.  Reich,  and  D.  R.  Davis. 

Transportation  Research  Record,  No.  1017,  p  1-8 

1985.  9  fig,  25  ref. 

Descriptors:  *Flood  damage,  'Highways,  *Civil 
engineering,  *Flood  frequency,  Flood  peak,  Santa 
Cruz  River,  Arizona,  Cost  analysis,  Statistical  anal- 
ysis, Frequency  distributions,  Management  plan- 
ning, Bridges,  Piers,  Abutments,  Scour,  Channel 
morphology. 

Inspection  of  field  conditions,  aerial  photographs, 
and  historical  reports  confirms  that  increased  con- 
veyance and  reduced  overbank  flooding  onto  wide 
upstream  floodplains  could  have  produced  an  ob- 
served nonstationarity  (increasing  flood  magni- 
tudes over  the  last  70  yr)  on  the  Santa  Cruz  River, 
Arizona.  The  most  recent  27  yr  of  statistical  data 
were  used  as  a  first  approximation  to  present  hy- 
drologic conditions.  Uncertainties  associated  with 
this  short  subrecord  and  progressive  deterioration 
of  the  river  system  are  considered  in  a  systems 
analysis.  Because  of  the  extensive  expense  of  re- 
building many  bridges  in  this  rapidly-expanding 
urban  area  (Tucson),  it  is  recommended  that  con- 
sideration be  given  to  confidence  bands,  safety 
factors,  distributions  other  than  the  Log  Pearson 
III,  and  floods  observed  on  other  Arizona  water- 
sheds within  the  past  century  in  an  attempt  to 
establish  a  new  100-yr  estimate  for  this  2,222  sq  mi 
semiarid  watershed.  Four  independent  hydrologic 
analyses  are  used  to  estimate  the  100-yr  discharge 
near  Congress  Street;  all  suggest  that  100,000  cu 
ft/sec  is  an  appropriate  estimate.  (Rochester-PTT) 
W87-O02O2 


FORECASTING  POLLUTANT  LOADS  FROM 
HIGHWAY  RUNOFF, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O0207 


ASSESSING  THE  IMPACTS  OF  OPERATING 
HIGHWAYS  ON  AQUATIC  ECOSYSTEMS, 

R.  R.  Horner,  and  B.  W.  Mar. 

Transportation  Research  Record,  No.  1017,  p  47- 

55,  1985.  5  fig,  4  tab,  47  ref. 

Descriptors:  'Highways,  *Water  pollution  sources, 
•Washington,  'Pacific  Northwest,  'Runoff, 
•Water  quality,  •Pollutant  loads,  Mitigation,  Math- 
ematical models,  Prediction,  Maintenance. 

A  protocol  has  been  developed  for  assessing  the 
impacts  of  highway  operations  and  maintenance 
and  determining  the  need  for  mitigation  measures. 
The  general  strategy  applies  nationally,  and  the 
specific  elements  of  the  method  have  been  devel- 
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oped  for  the  state  of  Washington  and  other  Pacific 
Northwest  locations  on  the  basis  of  comprehensive 
research  that  was  conducted  in  that  region  on 
highway  runoff  water  quality.  The  basic  premise 
of  the  protocol  is  that  the  highway  impact  on  the 
receiving  water  can  be  associated  most  realistically 
in  the  context  of  the  aggregate  burden  that  is 
created  by  all  activities  in  the  watershed.  By  using 
an  initial  screening  process  a  determination  can  be 
made  as  to  whether  or  not  a  case  is  likely  to  have 
an  insignificant  impact.  Substantial  resources  then 
are  expended  on  assessing  only  those  cases  thay 
may  have  a  significant  impact  on  aquatic  ecosys- 
tems. Such  cases  are  subjected  to  analyses  of  both 
cumulative  pollutant  loadings  and  changes  in  pol- 
lutant concentrations  in  the  receiving  waters, 
which  emphasize  the  most  critical  conditions  under 
the  circumstances.  Mitigation  is  considered  in  both 
steps.  The  Washington  results  were  employed  to 
develop  a  deterministic  model  for  the  pollutant 
loading  analysis  and  a  probabilistic  procedure  for 
the  pollutant  concentration  assessment.  The  proto- 
col offers  opportunities  to  forecast  potential  aquat- 
ic impacts  of  a  highway  at  an  early  stage  of  project 
development  and  to  allocate  mitigation  measures 
on  the  basis  of  need.  (Rochester-PTT) 
W87-O0208 


CONSEQUENTIAL     SPECIES     OF     HEAVY 
METALS  TN  HIGHWAY  RUNOFF, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00209 


RECOVERY  OF  PREVIOUSLY  ACTDIFrED 
LAKES  NEAR  CONISTON,  CANADA  FOL- 
LOWING REDUCTIONS  TN  ATMOSPHERIC 
SULPHUR  AND  METAL  EMISSIONS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-00335 


RESEARCH     NEEDS    TN    URBAN    STORM- 
WATER  POLLUTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-O0738 

4D.  Watershed  Protection 


RESUSPENSION  POTENTIAL  OF  DEPOSIT- 
ED COHESrVE  SEDIMENT  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00028 


SEDIMENT   CONTROL  THROUGH   DREDG- 
ING, 

Corps  of  Engineers,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-00030 


RIVERS     OF     SOUTHEAST     ASIA:     THEIR 
REGIME,  UTILIZATION  AND  REGULATION, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-O0O95 


INTERPRETATION  OF  THE  SEDTMENTOLO- 
GICAL  BEHAVIOUR  OF  THE  TOCANTINS- 
ARAGUAIA  BASIN, 

Eletronorte/Hidroesb     S.A.,     Rio     de     Janeiro 

(Brazil). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-O0O96 


SOU  EROSION  TN  THE  HUMID  TROPICS 
WITH  PARTICULAR  REFERENCE  TO  AGRI- 
CULTURAL LAND  DEVELOPMENT  AND 
SOIL  MANAGEMENT, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

R.Lai. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4D — Watershed  Protection 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 

Cium  Held  at  the  18th  General  Assembly  of  the 
^national  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
221-239,  8  fig,  8  tab,  54  ref. 

Descriptors:  *Soil  erosion,  *Tropical  regions, 
•Land  development,  *Soil  management,  •Agricul- 
ture, Humid  areas,  Forest  management,  Agrono- 
my, Nigeria,  Water  conveyance,  Agricultural  hy- 
drology. 

This  report  reviews  the  problem  of  soil  erosion  on 
arable  lands  in  the  humid  tropics  and  its  relation  to 
deforestation  and  land  development  and  to  soil  and 
crop  management  practices.  It  also  discusses  the 
problem  of  evaluating  acceptable  rates  of  soil  ero- 
sion in  relation  to  the  rate  of  weathering  and  of 
new  soil  formation  and  to  the  soil  erosion-crop 
productivity  relationship.  Soil  erosion  in  the  humid 
tropics  increases  drastically  when  the  protective 
forest  cover  is  removed.  One  reason  for  this  in- 
crease is  that  intense  rainstorms  of  high  energy 
load  occur  commonly  in  the  reigon.  Erosion  is 
generally  most  severe  in  the  first  year  after  land 
clearing.  After  the  soil  has  stabilized,  erosion  de- 
pends more  on  postclearing  soil  management  than 
on  the  methods  of  land  clearing.  Field  experiments 
conducted  in  southwestern  Nigeria  and  elsewhere 
in  the  tropics  indicate  that  mechanical  land  clear- 
ing causes  more  by  the  type  of  attachment  used. 
Agronomic  practices  that  conserve  the  soil  include 
mulch  farming,  no-till  systems,  mixed  cropping 
with  multistorey  canopy  structure,  and  appropriate 
crop  rotations  with  frequent  use  of  cover  crops 
and  planted  fallows.  Engineering  practices  such  as 
tied  ridges,  graded  channel  terraces,  diversion 
channels,  and  grassed  waterways  are  less  effective 
than  improved  soil  management  practices.  These 
engineering  practices  also  require  regular  mainte- 
nance and  are  fairly  expensive.  (See  also  W87- 
00086)  (Lantz-PTT) 
W87-O01O3 


STATISTICAL  ANALYSIS  OF  BANK  EROSION 
AND  CHANNEL  MIGRATION  IN  WESTERN 
CANADA, 

Wollongong  Univ.  (Australia).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-00227 
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LEACHING  OF  LIGNITE  ASH  BY  RAIN  AND 
ACID  RAIN, 

Texas  Tech  Univ.,  Lubbock. 

R.  A.  Bartsch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A.  22161,  as  DE83-900691, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report    No.    TENRAC/EDF--046,    August    25, 

1981.  15  p,  5  tab,  15  ref.  Project  80-L-ll-l. 

Descriptors:  •Leaching,  *Lignite  ash,  *Rain, 
•Acid  rain,  Jourdanton,  Texas,  Demineralized 
water,  Inorganic  compounds,  Cadmium,  Cobalt, 
Copper,  Lead,  Manganese,  Nickel,  Silver,  Zinc, 
Hydrogen  ion  concentration,  San  Miguel  Electric 
Cooperative  Power  Station. 

Samples  of  lignite  ash  were  obtained  from  the 
start-up  operations  of  the  San  Miguel  Electric  Co- 
operative Power  Station  at  Jourdanton,  Texas.  Fly 
ash  and  bottoms  ash  were  subjected  to  the  condi- 
tions of  a  'worst  case  analysis'  by  refluxing  with 
demineralized  water  in  order  to  determine  the 
maximum  concentrations  of  hazardous  inorganic 
pollutants  which  could  be  leached  from  the  ash 
samples.  The  leachate  was  analyzed  for  cadmium, 
cobalt,  copper,  lead,  manganese,  nickel,  silver,  and 
zinc.  Effects  of  varying  the  pH  of  the  leaching 
water  upon  the  concentrations  of  these  species  in 
the  leachate  were  also  assessed.  For  the  fly  ash,  the 


concentrations  of  cadmium,  cobalt,  lead,  nickel, 
and  silver  in  the  fly  ash  leachate  were  lower  than 
the  detection  limits  of  the  analytical  techniques  at 
all  pH  values.  Zinc  was  detectable  at  all  pH  levels 
studied,  and  copper  and  manganese  were  detected 
at  the  most  acidic  pH  levels.  At  all  pH  values 
utilized,  the  concentrations  of  cadmium,  cobalt, 
copper,  lead,  and  silver  in  the  bottom  ash  leachate 
were  below  the  detection  limits  of  the  analytical 
technique.  Cobalt,  manganese,  nickel,  and  zinc 
were  detected  at  most  pH  values.  The  results  indi- 
cate that  the  exhaustive  leaching  of  the  fly  and 
bottoms  ash  from  the  combustion  of  Texas  lignite 
does  produce  concentrations  of  some  hazardous 
inorganic  constituents  which  are  in  the  range  of 
hundredths  to  tenths  of  a  part  per  million.  (Au- 
thor's abstract) 
W87-O0003 


BIOCHEMICAL  CORRELATES  OF  STRUC- 
TURE AND  STABILITY  IN  DIVERGENT 
PLANKTON  COMMUNITIES, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

H.  P.  Jeffries,  and  R.  M.  Lambert. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  91-101,  3  fig,  4  tab,  28  ref.  DOE  Grant 

No.  DE-AO02-78EV04941. 

Descriptors:  'Biochemical  analysis,  *Plankton 
communities,  *Ecological  stability,  'Macrozoo- 
plankton,  Rhode  Island  Sound,  Narragansett  Bay, 
Saline  water,  Biomass,  Chlorophyll  a,  Wastewater, 
Docosahexaenoic  acid,  Stearic  acid,  Fatty  acids, 
Rhode  Island,  New  Foundland,  Ecosystem. 

Fatty  acid  composition  of  macrozooplankton 
(>240  micrometers)  revealed  responses  specific  to 
habitat  type  along  a  transect  extending  from 
Rhode  Island  Sound  to  the  inner  reaches  of  Narra- 
gansett Bay.  A  medium  chain  saturate  (stearic 
acid)  characterized  riverine  zooplankton,  a  direct 
response  to  foods  rich  in  natural  detritus  and  raw 
sewage.  A  long  chain  polyunsaturate  (docosahex- 
aenoic acid)  denoted  affinities  in  tissue  composition 
more  genetically  determined  than  environmentally 
based.  Zooplankton  biomass  and  chlorophyll  a 
concentrations  over  two  summers  varied  in  rela- 
tion to  the  same  two  acids,  indicating  an  associa- 
tion between  structure  at  the  chemical  level  and 
function  within  the  ecosystem.  A  discriminant 
function  based  on  these  two  acids  clearly  separated 
estuarine  from  offshore  macrozooplankton.  Com- 
pared with  published  data,  these  results  suggest 
that  zooplankton  contains  more  stearic  acid  and 
less  docosahexaenoic  acid  in  European  waters 
(North  Sea,  Rias  of  Northwest  Spain,  Mediterrane- 
an Sea)  than  in  comparable  areas  of  Rhode  Island 
and  New  Foundland.  Within  the  Rhode  Island 
area,  tendency  to  change  consistently  (stability) 
increased  in  the  order  of  physical  environment, 
planktonic  community,  and  biochemical  composi- 
tion. Thus,  not  only  are  fatty  acids  ubiquitous  in 
nature  and  especially  important  energetically  in 
zooplankton,  but  dynamically  these  monomelic 
compounds  are  also  most  conservative.  Conse- 
quently, they  serve  well  in  comparative  study  at 
various  levels  of  natural  organization.  (See  also 
W87-00005)  (Author's  abstract) 
W87-O0011 


TECHNICAL  BACKGROUND  INFORMATION 
FOR  THE  ENVIRONMENTAL  AND  SAFETY 
REPORT,  VOL.  5:  THE  1977  CLINCH  RD/ER 
SEDIMENT  SURVEY  -  DATA  PRESENTA- 
TION, 

Oak  Ridge  National  Lab.,  TN. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0047 


DIRECT  MEASUREMENT  OF  ATP  AND  ADE- 
NINE NUCLEOTIDE  POOL  TURNOVER  IN 
MICROORGANISMS:  A  NEW  METHOD  FOR 
ENVIRONMENTAL  ASSESSMENT  OF  ME- 
TABOLISM, ENERGY  FLUX  AND  PHOSPHO- 
RUS DYNAMICS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 


W87-O0163 


ISOLATION  OF  INDIGENOUS  WASTEWATER 
BACTERIAL  STRAINS  CAPABLE  OF  MOBI- 
LIZING PLASMHJ  PBR325, 

Drexel  Univ.,   Philadelphia,   PA.   Dept.  of  Bios- 

cience  and  Biotechnology. 

P.  McPherson,  and  M.  A.  Gealt. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  5,  p  904-909,  May  1986.  2 

fig,  7  tab,   14  ref.  EPA  Grant  No.  R810049-01. 

Descriptors:  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Separation  techniques,  Enterobacter,  Es- 
cherichia coli,  Klebsiella,  Wastewater  treatment, 
Culturing  technique. 

The  consequences  that  might  result  from  the  intro- 
duction of  microorganisms  containing  genetically 
engineered  DNA  sequences  (GEDS)  into  natural 
environments  will  depend  in  part  on  the  stability  of 
the  GEDS  introduced  into  the  bacterium.  In  the 
present  study,  indigenous  mobilizers,  capable  of 
mobilizing  pBR325  plasmid  into  an  indigenous 
wastewater  recipient  were  isolated  from  raw 
wastewater,  identified,  and  characterized  with  re- 
spect to  their  plasmid  content  and  antibiotic  resist- 
ance. Several  strains  possessing  both  antibiotic  re- 
sistance and  high-molecular-weight  plasmids  trans- 
ferred their  resistance  characteristics  to  recipient 
cells  during  a  25  hr  coincubation  period.  Eight 
strains  were  characterized  (six  Escherichia  coli  and 
two  Klebsiella  pneumoniae);  each  produced  100  to 
10  to  the  7th  power  transconjugants  per  ml  by  the 
end  of  the  incubation  period.  They  were  also  able 
to  mobilize  pBR325  from  a  laboratory  strain  of  E. 
coli  into  plasmid-free  recipients  to  yield  100  to  10 
to  the  7th  power  transconjugants  per  ml.  These 
transconjugants  possessed  phenotypic  characteris- 
tics specified  by  pBR325,  the  R  plasmid,  and  the 
chromosome  of  the  recipient.  Many  transconju- 
gants exhibited  recombinational  rearrangements  of 
the  acquired  plasmid  material.  (Geiger-PTT) 
W87-O0167 


VARIABLES  AFFECTING  TWO  ELECTRON 
TRANSPORT  SYSTEM  ASSAYS, 

Texas  Univ.  at  Dallas,  Richardson.  Inst,  for  Envi- 
ronmental Sciences. 
G  A.  Burton,  and  G.  R.  Lanza. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  51,  No.  5,  p  931-937,  May  1986.  2 
fig,  5  tab,  36  ref. 

Descriptors:  'Microbiological  studies,  'Bioassays, 
'Microorganisms,  'Sediments,  'Dehydrogenase, 
Respiration,  Bacteria,  Culturing  techniques,  Sepa- 
ration techniques,  Assays,  Metabolism,  Water- 
sheds, Pollutant  identification. 

Electron  transport  system  (ETS)  activity  provides 
a  relative  determination  of  microbial  community 
metabolic  activity.  Several  methodological  varia- 
bles were  found  to  be  critical  in  two  commonly 
used  ETS  activity  assays.  The  dehydrogenase 
assay  based  on  triphenyl  formazan  production  ex- 
hibited a  nonlinear  relationship  between  formazan 
production  (dehydrogenase  activity)  and  sediment 
dilution,  and  linear  formazan  production  occurred 
for  1  hr  in  sediment  slurries.  Activity  decreased 
with  increased  time  of  sediment  slurries.  Activity 
decreased  with  increased  time  of  sediment  storage 
at  4  degrees.  Extraction  efficiencies  of  formazan 
from  sediment  varied  with  alcohol  type;  methanol 
gave  poor  recovery  of  formazan.  Phosphate  buffer 
(0.06  M)  produced  higher  ETS  activity  than  did 
either  U.S.  Environmental  Protection  Agency  re- 
constituted hard  water  or  Tris  buffer  sediment 
intracellular  formazan  crystals  were  dissolved 
within  minutes  when  in  contact  with  immersion 
oil.  Greater  crystal  production  which  was  indica- 
tive of  respiration  in  the  community  and  was  de- 
tected by  a  production  which  was  indicative  of 
respiration  in  the  community  and  was  detected  by 
a  tetrazolium  salt  assay  occurred  at  increased  sub- 
strate concentrations.  Test  diluents  containing  ma- 
crophyte  exudates  produced  greater  ETS  activity 
than  did  phosphate  buffer,  U.S.  Environmental 
Protection  Agency  water,  or  ultrapure  water  di- 
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luents.  Both  assays  showed  decreases  in  sediment 
or  bacterial  activity  through  time.  (Geiger-PTT) 
W87-00169 


COMPARISON  OF  MEMBRANE  FILTER, 
MULTIPLE-FERMENTATION-TUBE,  AND 

PRESENCE-ABSENCE  TECHNIQUES  FOR  DE- 
TECTING  TOTAL   COLIFORMS    LN   SMALL 
COMMUNITY  WATER  SYSTEMS, 
Dartmouth  Medical  School,  Hanover,  NH.  Dept. 
of  Microbiology. 

N.  J.  Jacobs,  W.  L.  Ziegler,  F.  C.  Reed,  T.  A. 
Stukel,  and  E.  W.  Rice. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  5,  p  1007-1012,  May  1986. 
2  fig,  6  tab,  25  ref.  EPA  Cooperative  Agreement 
No.  CR-8 10805. 

Descriptors:  'Pollutant  identification,  •Coliforms, 
•Membrane  filters,  •Fermentation,  *Drinking 
water,  Bacteria,  Water  analysis,  Culture  media, 
Culturing  techniques,  Wells. 

Methods  for  detecting  total  coliform  bacteria  in 
drinking  water  were  compared  using  1,483  differ- 
ent drinking  water  samples  from  15  small  commu- 
nity water  systems  in  Vermont  and  New  Hamp- 
shire. The  methods  included  the  membrane  filter 
(MF)  technique,  a  10-tube  fermentation  tube  (FT) 
technique,  and  the  presence-absence  (P-A)  test. 
Each  technique  was  evaluated  using  a  100-ml 
drinking  water  sample.  Of  the  1,483  samples  tested, 
336  (23%)  contained  coliforms  as  indicated  by 
either  one,  two,  or  all  three  techniques.  The  FT 
detected  82%,  the  P-A  detected  88%,  and  the  MF 
detected  64%  of  these  positives.  All  techniques 
simultaneously  detected  55%  of  the  positives. 
Evaluation  of  the  confirmation  efficiency  of  the  P- 
A  technique  showed  coliforms  were  identified 
from  the  37  tests  in  which  the  P-A  was  positive  but 
the  MF  and  FT  were  negative.  The  P-A  test  was 
simple  to  inoculate  and  interpret  and  was  consider- 
ably more  sensitive  than  the  MF  and  slightly  more 
sensitive  than  the  FT  in  detecting  coliforms  in  this 
type  of  drinking  water  supply.  (Author's  abstract) 


RECOVERY  AND  DIVERSITY  OF  HETERO- 
TROPHIC BACTERIA  FROM  CHLORINATED 
DRLNKLNG  WATERS, 

Washington  Univ.,  Seattle.  Dept.  of  Microbiology 

and  Immunology. 

J.  S.  Maki,  S.  J.  La  Croix,  B.  S.  Hopkins,  and  J.  T. 

Staley. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  5,  p  1047-1055,  May  1986. 

4  fig,  6  tab,  25  ref.  EPA  Cooperative  Agreement 

NO.  CR807570010. 

Descriptors:  'Pollutant  identification,  •Heterotro- 
phic bacteria,  •Drinking  water,  •Chlorination, 
•Separation  techniques,  Microbiological  studies, 
Bacteria,  Sampling,  Bacterial  analysis,  Culture 
media,  Culturing  techniques,  Species  diversity, 
Water  treatment. 

Heterotrophic  bacteria  were  enumerated  from  the 
Seattle  drinking  water  catchment  basins  and  distri- 
bution system.  The  highest  bacterial  recoveries 
were  obtained  by  using  a  very  dilute  medium  con- 
taining 0.01%  peptone  as  the  primary  carbon 
source.  Other  factors  favoring  high  recovery  were 
the  use  of  incubation  temperatures  close  to  that  of 
the  habitat  and  an  extended  incubation  (28  days  or 
longer).  Total  bacterial  counts  were  determined  by 
using  acridine  orange  staining.  With  one  exception, 
all  acridine  orange  counts  in  chlorinated  samples 
were  lower  than  those  in  prechlorinated  reservoir 
water,  indicating  that  chlorination  often  reduces 
the  number  of  acridine  orange-detectable  bacteria. 
Source  waters  had  higher  diversity  index  values 
than  did  samples  examined  following  chlorination 
and  storage  in  reservoirs.  Shannon  index  values 
based  upon  colony  morphology  were  in  excess  of 
4.0  for  prechlorinated  source  waters,  whereas  the 
values  for  final  chlorinated  tap  waters  were  lower 
than  2.9.  It  is  not  known  whether  the  reduction  in 
diversity  was  due  solely  to  chlorination  or  in  part 
to  other  factors  in  the  water  treatment  and  distri- 
bution system.  For  the  enumeration  of  heterotro- 
phic bacteria  in  drinking  waters,  it  was  recom- 


mended that  R2A  medium  be  used,  spread  plating 
be  performed,  large  petri  dishes  be  used  for  sam- 
ples containing  low  concentrations  of  bacteria,  in- 
cubation temperatures  be  no  more  than  10  degrees 
above  the  temperature  of  the  sampling  water,  rapid 
biomass  estimating  procedures  be  used,  and  studies 
be  conducted  to  ascertain  the  effects  of  chlorina- 
tion. (Geiger-PTT) 
W87-O0171 


NITRATE  REDUCTASE:  AN  IMPROVED 
ASSAY  METHOD  FOR  PHYTOPLANKTON, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Biochemistry. 

A.  Hochman,  A.  Nissany,  D.  Wynne,  B.  Kaplan, 

and  T.  Berman. 

Journal  of  Phytoplankton  Research  JPLRD9,  Vol 

8,  No.  2,  p  385-392,  March,  1986.  2  fig,  3  tab,  19 

ref. 

Descriptors:  •  Phytoplankton,  »Nitrate,  *Enzymes, 
•Assays,  *Bioassays,  Algae,  Hydrogen  ion  concen- 
tration, Water  temperature,  Eutrophication, 
Aquatic  populations,  Israel,  Lake  Kinneret,  River 
Jordan,  Mediterranean  Sea. 

A  new  assay  for  measuring  the  activity  of  nitrate 
reductase  in  phytoplankton,  based  upon  permeabil- 
ity of  cells  treated  with  toluene  to  substrates  and 
products,  is  described.  The  method  is  simple  and, 
since  the  reaction  is  carried  out  directly  on  a  glass 
fiber  filter,  can  be  easily  performed  in  the  field  or 
on  shipboard.  In  comparison  with  previous  meth- 
ods, this  technique  gave  higher  absolute  amounts 
of  N02(-)  formed  per  unit  and  higher  enzymatic 
activities  per  sample  volume  when  tested  with 
axenic  algal  cultures  and  with  natural  phytoplank- 
ton populations  from  Lake  Kinneret,  the  River 
Jordan  and  the  Eastern  Mediterranean.  (Author's 
abstract) 
W87-00186 


DETERMINATION  OF  GLYPHOSATE  HERBI- 
CIDE    AND     (AMTNOMETHYL)PHOSPONIC 
ACID    IN    NATURAL    WATERS    BY    LIQUID 
CHROMATOGRAPHY  USING  PRE-COLUMN 
FLUOROGENIC  LABELING  WITH  9-FLUOR- 
ENYLMETHYL  CHEOROFORMATE, 
Florida  Univ.,  Gainesville.  Dept.  of  Food  Science 
and  Human  Nutrition. 
C.  J.  Miles,  L.  R.  Wallace,  and  H.  A.  Moye. 
Journal  of  the  Association  of  Official  Analytical 
Chemists  JANCA,  Vol.  69,  No.  3,  p  458-461,  May/ 
June  1986.  3  fig,  2  tab,  13  ref.  U.S.  Forest  Service 
Contract  PNW-83-306. 

Descriptors:  *Pollutant  identification,  *Glyphosate 
herbicide,  *Aminomethyl  phosphonic  acid, 
•Liquid  chromatography,  *Fluorenylmethyl  chlor- 
ofonnate,  Pre-column  fluorgenic  labeling,  Rotary 
evaporation,  Chemical  analysis. 

An  analytical  method  was  developed  for  the  deter- 
mination of  glyphosate  herbicide  and  its  major 
metabolite  (aminomethyl)phosphonic  acid 
(AMPA),  in  natural  waters.  Sample  pretreatment 
consisted  of  filtration,  addition  of  phosphate  buffer, 
concentration  by  rotary  evaporation,  and  a  final 
filtration  before  derivatization  with  9-fluorenyl- 
methyl  chloroformate.  The  derivatives  were  sepa- 
rated by  anion  exchange  liquid  chromatography 
and  measured  with  a  fluorescence  detector.  Stand- 
ard curves  were  linear  over  three  orders  of  magni- 
tude and  minimal  detectable  quantities  were  10 
nanogram/ml  for  glyphosate  and  5  nanogram/m! 
AMPA.  The  20-fold  concentration  factor  realized 
in  the  sample  preparation  corresponds  to  ppb 
method  detection  limits  for  glyphosate  and  AMPA 
in  natural  waters.  Recovery  and  storage  studies 
were  performed  and  are  discussed.  (Author's  ab- 
stract) 
W87-00212 


DETERMINATION  OF  HALOGENATED 
PHENOLS  LN  RAW  AND  POTABLE  WATER 
BY  SELECTED  ION  GAS  CHROMATOGRA- 
PHY-MASS  SPECTROMETRY, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

B.  B.  Sithole,  D.  T.  Williams,  C.  Lastoria,  and  J.  L. 
Robertson. 


Journal  of  the  Association  of  Official  Analytical 
Chemists  JANCA,  Vol.  69,  No.  3,  p  466-473,  May/ 
June,  1986.  4  fig,  5  tab,  26  ref. 

Descriptors:  *Halogenated  phenols,  'Potable 
water,  *Ion  gas  chromatography,  *Mass  spectrom- 
etry, Phenol,  Water  analysis,  Pentachlorophenol, 
Trichloroguaiacol,  Raw  water,  Electron  capture 
detector,  Canada. 

Pentafluorobenzylation  and  in  situ  acetylation 
were  compared  in  the  determination  of  phenol  and 
halogenated  phenols  in  water  samples.  The  latter 
technique  is  considered  superior  to  the  former  for 
determination  of  phenols  at  the  nanogram/liter 
level  because  of  less  background  interference  and 
better  recoveries  (80%  or  better  except  for  pen- 
tachlorophenol and  trichloroguaiacol,  which  had 
recoveries  of  about  60%).  Further  evaluation  of 
the  in  situ  technique  by  electron  capture  (BCD) 
gas  chromatography  (GC)  and  GC-mass  spectrom- 
etry (MS)  showed  that  the  latter,  in  the  selected 
ion  monitoring  mode,  was  more  suitable  because, 
unlike  ECD-GC,  it  could  confirm  and  quantitate 
all  phenols.  In  particular,  ECD-GC  could  not 
detect  even  high  levels  of  phenol  and  the  monoha- 
logenated  phenols.  Phenols  at  5-473  nanogram/ 
liter  were  detected  in  some  Canadian  drinking 
water  supplies  by  the  in-situ  acetylation  technique 
combined  with  GC-MS.  (Author's  abstract) 
W87-00213 


ANALYSIS  OF  PHOTOSYNTHESIS  IN  ALR 
AND  WATER  OF  ASCOPHYLLUM  NODOSUM 
(L.)LEJOL, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-O0220 


IDENTLFICATION  OF  ARSENOBETAINE  AND 
ARSENOCHOLLNE  LN  CANADIAN  FISH  AND 
SHELLFISH  BY  HIGH-PERFORMANCE 
LIQUID         CHROMATOGRAPHY  WITH 

ATOMIC    ABSORPTION    DETECTION    AND 
CONFIRMATION    BY    FAST    ATOM     BOM- 
BARDMENT MASS  SPECTROMETRY, 
Health  and  Welfare  Canada,  Ottawa  (Ontario). 
Food  Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00229 


MONITORING  NATURAL  WATERS  FOR 
DRLNKLNG-WATER  QUALITY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

S.  Barabas. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 
p  32-45,  1986.  1  fig,  5  tab,  5  ref. 

Descriptors:  *Diseases,  *Drinking  water,  •Moni- 
toring, •Global  Environmental  Monitoring 
System,  International  agreements,  Networks. 

The  nature  of  waterborne  diseases  and  the  consid- 
eration of  water  as  a  finite  resource  are  outlined; 
the  objectives,  organization,  and  operation  of  the 
Global  Environmental  Monitoring  System  for 
Water  (GEMS/Water)  are  described;  and  the 
water  quality  data  that  have  been  gathered  by  the 
GEMS/Water  program  are  critically  reviewed. 
Three  years  is  too  short  a  time  to  draw  any  conclu- 
sions about  long-term  incidence  and  trends  in 
water  pollution  and  that  the  quarter  of  a  million 
data  points  reported  so  far  from  some  450  monitor- 
ing sites  in  60  countries  represent  only  a  fraction  of 
the  data  needed  for  meaningful  interpretation,  but 
that  a  beginning  has  been  made.  More  than  half  the 
countries  participating  in  the  GEMS/Water 
project  have  never  had  their  own  national  water 
quality  monitoring  programs.  By  designating  a 
center  or  a  laboratory  as  the  focal  point  of  the 
GEMS/Water  program,  each  country  is  laying  the 
foundations  for  the  establishment  or  future  expan- 
sion of  its  own  national  water  quality  monitoring 
network.  (Rochester-PTT) 
W87-00243 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


LABORATORY  PERFORMANCE  EVALUA- 
TION STUDIES  AND  THEIR  RELATIONSHIP 
TO  THE  GLOBAL  ENVIRONMENTAL  MONI- 
TORING SYSTEM  IN  WATER  (GEMS/ 
WATER), 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Quality  Assurance  Branch. 
P.W.  Britton. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 
p  46-57,  1986.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Global  Environmental  Monitoring 
System,  'Environmental  Monitoring  and  Support 
Laboratory,  'Performance  evaluation,  'Laborato- 
ries, 'Chemical  analysis,  'Statisical  analysis,  'Re- 
gression analysis,  Environmental  Protection 
Agency. 

Statistical  considerations  important  in  comparing 
the  U.S.  Environmental  Protection  Agency's 
(USEPA)  Environmental  Monitoring  and  Support 
Laboratory  (EMSL)  to  the  Global  Environmental 
Monitoring  System  (GEMS)  are  discussed.  A  de- 
scription of  USEPA  laboratory  performance  eval- 
uation studies,  the  basis  of  limits  in  USEPA  water 
laboratory  performance  evaluation  studies  (includ- 
ing estimating  study  statistics  from  the  current 
study  and  estimating  study  statistics  using  regres- 
sions on  previous  statistics),  and  performance  eval- 
uation studies  involving  GEMS/Water  and  a  com- 
parison of  GEMS1  limits  and  USEPA  limits  are 
included.  The  author  states  that  limits  for  USEPA 
studies  appear  to  account  more  completely  for  the 
effect  of  analyte  and  concentration  differences  than 
did  the  limits  used  for  evaluation  of  the  GEMS  1 
data.  Furthermore,  failure  to  produce  data  within 
USEPA  limits  is  less  a  factor  of  which  analyte  or 
sample  a  participant  reports  and  more  a  factor  of 
true  performance.  Accordingly,  there  is  a  case  for 
GEMS/Water  considering  statistically-based  limits 
for  future  laboratory  performance  evaluation  stud- 
ies. (Rochester-PTT) 
W87-00244 


ISOLATION  OF  NON-Ol  VD3RIO  CHOLERAE 
SEROVARS  FROM  SURFACE  WATERS  IN 
WESTERN  COLORADO, 

Colorado  State  Univ.,  Grand  Junction.  Fruita  Re- 
search Center. 

J.B.  Rhodes,  H.L.  Smith,  Jr.,  and  J.E.  Ogg. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  51,  No.  6,  p  1216-1219,  June  1986. 
1  fig,  1  tab,  27  ref. 

Descriptors:  'Cholera,  'Colorado,  'Surface  water, 
•Salinity,  Toxicity,  Mouse  adrenal  cells,  Rivers, 
Creeks,  Washes,  Irrigation  canals,  Ditches. 

Non-Ol  Vibrio  cholerae  was  isolated  from  rivers, 
creeks,  washes,  irrigation  canals,  and  ditches  in 
western  Colorado  (Mesa  County)  during  the 
summer  of  1985.  The  organism  occurred  in  fresh 
water  (<  or  =  5  mmol  of  Na(-I-)  per  liter)  as  well 
as  in  water  of  higher  salinity  (approx  17  mmol  of 
Na(+)  per  liter).  Sixteen  serovars  of  non-Ol  V 
cholerae  were  identified  among  the  environmental 
isolates.  All  of  the  isolates  were  cytotoxic  to  Y-l 
mouse  adrenal  cells.  The  results  of  the  present 
study  tend  to  support  earlier  suggestions  that  non- 
Ol  V  cholerae  may  indeed  be  indigenous  to  the 
aquatic  environment  in  parts  of  western  Colorado. 
(Rochester-PTT) 
W87-00256 


RECOVERY  OF  VIRUSES  FROM  WATER  BY  A 
MODIFIED  FLOCCULATION  PROCEDURE 
FOR  SECOND-STEP  CONCENTRATION, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH.  Biological  Methods  Branch. 

D.  R.  Dahling,  and  B.A.  Wright. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol  51,  No.  6,  p  1326-1331,  June  1986. 

4  fig,  3  tab,  20  ref. 

Descriptors:  'Viruses,  'Powdered  beef  extract, 
•Celite  filter  aid,  'Silicate,  'Microbial  analysis, 
•Organic  flocculation  procedure.  Performance 
evaluation. 

A  reduction  in  virus  (poliovirus  1,  echovirus  7, 
coxsackievirus  A9)  recovery  efficiencies  stemming 


from  a  change  in  the  commercial  processing  of 
powdered  beef  extract  was  reversed  by  the  addi- 
tion of  Celite  analytical  filter  aid.  Supplementing 
beef  extract  with  this  silicate  is  recommended  as  a 
modification  to  the  organic  flocculation  procedure 
for  second-step  concentration  in  monitoring  for 
waterborne  viruses.  Considerable  differences  in 
virus  recovery  were  found  among  lots  of  beef 
extract  and  Celite  preparations;  this  indicates  that 
the  performance  of  each  lot  of  these  substance 
should  be  checked  before  use.  (Author's  abstract) 
W87-00260 


TITRATION  OF  SULPHIDES  AND  THIOLS  IN 
NATURAL  WATERS, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try- 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00264 


PRECONCENTRATION  BY  DITHIOCARBA- 
MATE  EXTRACTION  FOR  DETERMINATION 
OF  TRACE  ELEMENTS  IN  NATURAL 
WATERS  BY  INDUCTTVELY-COUPLED 
PLASMA  ATOMIC  EMISSION  SPECTROME- 
TRY, 

Kyoto  Univ.,  Uji  (Japan).  Inst,  for  Chemical  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00265 


DETERMINATION  OF  THALLIUM  IN  SEDI- 
MENTS AND  NATURAL  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy- 
For  primary  bibliographic  entry  see  Field  2K. 

W87-00266 


CHEMICAL  DERTVATIZATION  ANALYSIS  OF 
PESTICIDE  RESIDUES.  X.  ANALYSIS  OF  TEN 
ACTD  HERBICIDES  IN  NATURAL  WATERS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

H-B.  Lee,  Y.D.  Stokker,  and  A.S.Y.  Chau. 
Journal  of  the  Association  of  Official  Analytical 
Chemists  JANCA,  Vol.  69,  No.  3,  p  557-560,  May/ 
June  1986.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Derivatization  analysis,  'Herbicides, 
'Gas  chromatography,  'Acid  herbicides,  'Chemi- 
cal analysis,  Electron  capture  detector,  Pentafluor- 
benzyl  bromide,  Picloram. 

An  improved  and  augmented  gas  chromatographic 
(GC)  method  using  a  capillary  column  and  elec- 
tron capture  detector  was  developed  for  determi- 
nation of  10  common  acid  herbicides  in  natural 
water.  The  herbicides  were  extracted  with  methyl- 
ene chloride  after  the  water  sample  was  acidified 
to  pH  <1.  Concentrated  extracts  in  acetone  were 
derivatized  with  pentafluorobenzyl  bromide 
(PFBBr)  to  form  the  corresponding  PFB  esters. 
Derivatives  were  cleaned  up  on  a  deactivated  silica 
gel  column.  A  SE-54  fused  silica  capillary  column 
was  used  to  separate  and  identify  the  products. 
Using  this  procedure,  the  method  was  successfully 
validated  for  herbicide  concentrations  as  low  as 
0.05  microgram/liter  in  natural  waters.  Recoveries 
of  water  samples  fortified  with  the  10  herbicides 
ranging  from  1.0  to  0.05  microgram/Titer  were  73 
to  108%  with  the  exception  of  picloram,  which 
was  only  59%  recovered  at  0.1  microgram/liter. 
(Author's  abstract) 
W87-00271 


ACCUMULATIVE  SAMPLING  OF  TRACE  PES- 
TICIDES AND  OTHER  ORGANICS  IN  SUR- 
FACE WATER  USING  XAD-4  RESIN, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

J.  E.  Woodrow,  M.  A.  Majewski,  and  J.  N.  Seiber. 

Journal    of   Environmental    Science   and    Health 

JPFCD2,  Vol.  1321,  No.  2,  p  143-164,  1986.  4  tab, 

3  fig,  17  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
•Rivers,  Chlorophenol,  Solvent  Extraction,  Nitro- 


gen compounds,  Organochlorine  pesticides,  Or- 
ganophosphorus  pesticides,  Gas  chromatography, 
Liquid  chromatography,  Sampling. 

The  development  of  an  accumulative  method  for 
use  in  sampling  surface  waters,  and  particularly 
river  water,  for  selected  trace  organic  pesticides 
and  other  pollutants  was  examined.  XAD-4  resin 
accumulative  sampling  was  tested  as  a  means  of 
on-site  extraction  of  surface  waters.  Recoveries  for 
most  organochlorine,  organophosphorus,  organon- 
itrogen,  chlorophenol,  and  chlorophenoxy  acid 
pesticides  and  related  pollutants  were  acceptable 
when  spiked  at  the  10  and  0.1  ppb  levels.  Detec- 
tion limits  of  1-100  ptt  were  attainable  for  most 
compounds  in  river  water,  although  lower  levels 
required  the  use  of  a  high  pressure  liquid  chroma- 
tography cleanup/fracionation  step  prior  to  those 
gas  chromatography  determinations  using  electron 
capture  detection.  XAD-4  accumulative  sampling 
was  competitive  with  solvent  extraction  of  grab 
samples  in  terms  of  recoveries,  and  was  advanta- 
geous with  respect  to  volume  of  water  samples, 
detection  limits,  and  sample  handling.  The  wide 
range  of  solutes  applicability  combined  with  the 
ease  of  constructing  and  operating  the  accumula- 
tive sampler  recommends  it  over  grab  sampling  for 
many  types  of  monitoring  applications.  (Peters- 
PTT) 
W87-O0274 


PALEOEPDDEMIOLOGIC  INVESTIGATION 
OF  LEGIONNAIRES  DISEASE  AT  WADS- 
WORTH  VETERANS  ADMINISTRATION 
HOSPITAL  BY  USING  THREE  TYPING 
METHODS  FOR  COMPARISON  OF  LEGION- 
ELLAS FROM  CLINICAL  AND  ENVTOON- 
MENTAL  SOURCES, 

Veterans     Administration     Wadsworth     Medical 
Center,  Los  Angeles,  CA. 
P.H.  Edelstein,  C.  Nakahama,  J.O.  Tobin,  K. 
Calarco,  and  K.B.  Beer. 

Journal  of  Clinical  Microbiology  JCMIDW,  Vol. 
23,  No.  6,  p  1121-1126,  June  1986.  4  tab,  22  ref. 

Descriptors:  •Paleoepidemiology,  *Wadsworth 
Veterans  Administration  Hospital,  'Enzyme  elec- 
trophoresis, 'Monoclonal  antibodies,  'Plasmids, 
Potable  water,  Cooling  water,  Chlorination,  Epi- 
demiology, Los  Angeles,  California. 

Multilocus  enzyme  electrophoresis,  monoclonal 
antibody  typing  for  Legionella  pneumophila  sero- 
group  1,  and  plasmid  analysis  were  used  to  type  89 
L  pneumophila  strains  isolated  from  nosocomial 
cases  of  Legionnaires  disease  at  the  Veterans  Ad- 
ministration Wadsworth  Medical  Center 
(VAWMC,  Los  Angeles)  and  from  the  hospital 
environment.  Twelve  L  pneumophila  clinical  iso- 
lates, obtained  from  patients  at  non- VAWMC  hos- 
pitals, were  also  typed  by  the  same  methods.  Most 
(79%)  of  33  VAWMC  L  pneumophila  serogroup  1 
clinical  isolates  and  70%  of  23  environmental  iso- 
lates were  found  in  only  one  of  the  five  mono- 
clonal subgroups.  Similar  clustering  was  found  for 
the  other  two  typing  methods,  with  excellent  cor- 
relation between  all  methods.  Enzyme  electrophor- 
etic  typing  divided  the  isolates  into  the  greatest 
number  of  distinct  groups,  resulting  in  the  identifi- 
cation of  10  different  L.  pneumophila  types  and  5 
types  not  belonging  to  L.  pneumophila,  which 
probably  constitute  an  undescribed  Legionella  spe- 
cies. Seven  clinical  and  34  environmental 
VAWMC  isolates  and  2  non-VAWMC  clinical 
isolates  were  found  to  be  members  of  the  new 
species.  Twelve  different  plasmid  patterns  were 
found;  95%  of  VAWMC  clinical  isolates  contained 
plasmids.  Major  VAWMC  epidemic-bacterial 
types  were  common  in  the  hospital  potable-water 
distribution  system  and  cooling  tower.  Strains  of 
L.  pneumophila  that  persisted  after  disinfection  of 
contaminated  environmental  sites  were  of  a  differ- 
ent type  from  the  prechlorination  strains.  (Roches- 
ter-PTT) 
W87-O0276 


DYNAMIC  THERMAL  STRD7PING  PROCE- 
DURE FOR  THE  ANALYSIS  OF  FUEL  OIL  NO. 
2  AND  KEROSENE  IN  WATER, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Proving  Ground,  MD. 

F.  Bcllun,  and  G.  G.  Esposito. 

Journal   of  Chromatographic   Science  JCHSBZ, 

Vol.  24,  No.  5,  p  216-219,  May  1986.  5  fig,  2  tab,  16 

ref. 

Descriptors:  'Pollutant  identification,  •Thermal 
stripping,  "Fuel  oil,  *Gas  chromatography,  'Kero- 
sene, Chemical  analysis,  Standard  deviation. 

A  dynamic  thermal  stripping  procedure  was  devel- 
oped for  the  determination  of  low  levels  of  fuel  oil 
no.  2  and  kerosene  in  water.  The  fuel  was  purged 
from  water  at  an  elevated  temperature  with  a 
dynamic  thermal  stripper  and  trapped  on  an  ad- 
sorption tube,  thermally  desorbed,  and  backflushed 
to  a  gas  chromatograph.  Compared  to  alternate 
methods,  this  procedure  offers  advantages  of  elimi- 
nation of  solvent  usage,  small  sample  size,  and  low 
limits  of  detection.  Recoveries  of  fuel  oil  no.  2  and 
kerosene  at  three  different  concentration  levels 
from  10-  to  1,000-ppb  fuel  in  water  were  evaluated. 
The  recoveries  of  the  fuels  varied  from  91-114% 
with  the  relative  standard  deviation  between  2  and 
14%.  (Author's  abstract) 
W87-00277 


ANNUAL  CYCLE  OF  GASEOUS  SULFUR 
EMISSIONS  FROM  A  NEW  ENGLAND  SPAR- 
TINA  ALTERNIFLORA  MARSH, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

P.A.  Steudler,  and  B.  J.  Peterson. 
Atmospheric  Environment  ATENBP,  Vol.  19,  No. 
9,  pl41 1-1416,  September  1985.  3  fig,  1  tab,  20  ref. 
NSF  Grant  Nos.  DEB  78-03557,  DEB  81-04701. 

Descriptors:  'Biogenic  sulfur  emissions,  'Salt 
marshes,  'Marshes,  'Sulfur  compounds,  'New 
England  salt  marsh,  Wet  lands,  Bogs,  Swamps, 
Sulfides. 

A  flow-through  chamber  was  used  to  measure  the 
net  gaseous  sulfur  fluxes  to  the  atmosphere  from  an 
area  of  Spartina  alterniflora  in  a  New  England  salt 
marsh.  The  fluxes  of  hydrogen  sulfide,  dimethyl 
sulfide,  carbonyl  sulfide,  carbon  disulfide  and  di- 
methyl disulfide  were  measured  monthly  over  a 
year  to  obtain  the  annual  emission  estimates.  Peak 
releases  of  the  various  sulfur  gases  did  not  occur 
simultaneously  but  were  measured  from  July 
through  to  October  depending  on  the  individual 
sulfur  species.  The  total  annual  emission  was  esti- 
mated to  be  5.8  gram  S/sq  m/yr,  with  dimethyl 
sulfide  and  hydrogen  sulfide  the  major  components 
emitted.  The  emissions  of  the  other  sulfur  gases 
were  nearly  10-fold  lower.  (Khumbatta-PTT) 
W87-00281 


PERSONAL  EXPOSURES,  INDOOR-OUT- 
DOOR RELATIONSHIPS,  AND  BREATH 
LEVELS  OF  TOXIC  AIR  POLLUTANTS  MEAS- 
URED FOR  355  PERSONS  IN  NEW  JERSEY, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00287 


CHEMICAL  COMPOSITION  OF  CLOUD  AND 
RAINWATER.  RESULTS  OF  PRELIMINARY 
MEASUREMENTS  FROM  AN  AIRCRAFT, 

Keuring  van  Electrotechnische  Materialen  N.V., 

Arnhem  (Netherlands).  Environmental  Dept. 

F.G.  Romer,  J.  W.  Viljeer,  L.  van  den  Beld,  H.  J. 

Slangewal,  and  A.  A.  Veldkamp. 

Atmospheric  Environment  ATENBP,  Vol.  19,  No. 

11,  p  1847-1858,  November  1985.  13  fig,  4  tab,  16 

ref. 

Descriptors:  'Monitoring,  'Rainwater,  'Cloud 
water,  'Hydrogen  peroxide,  'Aircraft,  'Air  pollu- 
tion, Precipitation,  Pollutants. 

Preliminary  investigations  were  carried  out  into 
the  chemical  composition  of  clouds.  The  aircraft 
used  was  a  Piper  Navajo  Chieftain.  Equipment 
included  chemiluminescent  monitors  for  NO,  N02, 
NOx,and  03,  and  a  pulsed  fluorescent  S02  mom- 
tor.  Altitude,  speed  and  temperature  were  meas- 
ured continously.  The  output  signals  of  the  instru- 


ments were  recorded  on  a  data  logger.  The  empha- 
sis was  on  testing  the  sampling  devices  under  sev- 
eral conditions  and  the  results  clearly  showed  a 
spatial  distribution  in  pollutant  concentrations 
caused  by  contributions  of  many  plume  sources 
and  the  inhomogeneity  of  cloudwater  density  as 
well.  Rather  high  concentrations  of  H30(+),  Cl(-), 
N03(-),  S04(2-),  NH4(+)  and  H202  were  meas- 
ured and  these  components  were  scavenged  very 
fast  during  travel  over  short  distances  over  source 
regions.  H30(+),  N03(-)  and  S04(2-)  were  likely 
to  be  formed  by  chemical  reactions  of  gaseous 
precursors  with  oxidants  in  the  liquid  phase.  Rela- 
tively high  molar  nitrate/sulphate  ratios  mainly 
varying  from  1  to  2  were  measured  over  The 
Netherlands.  Occassionally  chloride  concentration 
was  found  to  be  much  higher  than  could  be  expect- 
ed from  rain  network  data.  (Khumbatta-PTT) 
W87-O0291 


RENEWAL  DEVICE  FOR  TEST  SOLUTIONS 
IN  DAPHNIA  TOXICITY  TESTS, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

K.  M.  Jop,  J.  H.  Rodgers,  E.  E.  Price,  and  K.  L. 
Dickson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTAG,  Vol.  36,  No.  1,  p  95-100, 
January  1986.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Bioindicators,  'Water  analysis,  'Re- 
newal devices,  'Toxicity  tests,  'Daphnia,  Con- 
tamination, Test  material  degradation,  Degradation 
rate,  Pollution. 

Acute  toxicity  tests  provide  information  about 
lethality  of  toxic  agents  or  mixed  wastes  when  test 
organisms  are  exposed.  The  tests  generally  follow 
three  types  of  laboratory  designs  depending  upon 
the  objective  of  the  test.  Static  tests  are  sufficient 
to  assess  the  acute  toxicity  of  effluents  and  pure 
compounds  while  renewal  or  continous  flow  tests 
are  recommended  for  volatile  material.  The  static 
renewal  test  is  based  on  transferring  live  organisms 
to  a  chamber  containing  the  same  concentration  or 
dilution  of  test  material  as  that  from  which  orga- 
nisms were  removed.  Live  and  dead  animals  are 
then  counted  in  each  chamber.  However  renewing 
the  solutions  is  time  consuming  and  -the  possibility 
of  miscounting  animals  exists.  A  device  was  devel- 
oped that  could  reduce  the  time  of  the  whole 
renewal  to  10  minutes  without  removing  the  orga- 
nisms from  the  test  chamber.  The  system  consisted 
of  2  flasks  and  a  renewal  device  connected  by 
means  of  surgical  tubing.  The  results  indicated  that 
even  a  sensitive  species  like  Daphnia  pulex  was  not 
stressed  when  the  renewal  apparatus  was  used  . 
The  average  mortality  during  testing  was  similar 
whether  the  test  solutions  were  renewed  or  not; 
however  time  needed  to  renew  test  solutions  was 
significantly  reduced.  (Khumbatta-PTT) 
W87-00299 


INJURED       COLIFORMS       IN       DRINKING 
WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-00301 


MEASUREMENT  OF  NITROUS  OXIDE  RE- 
DUCTASE ACnVTTY  IN  AQUATIC  SEDI- 
MENTS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

L.  G.  Miller,  R.  S.  Oremland,  and  S.  Paulsen. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  51,  No.  1,  p  18-24,  January  1986.  5 
fig,  2  tab,  38  ref. 

Descriptors:  'Water  analysis,  'Nitrous  oxide  re- 
ductase, 'Sediments,  'Path  of  pollutants,  Sediment 
slurries,  Kinetics,  Nitrogen  cycling,  Denitrifica- 
tion,  Sediment  cores,  Gas  chromatography. 

A  clear  understanding  of  nitrogen  cycling  in  eco- 
systems requires  a  thorough  assessment  of  the 
pathways  and  rates  of  transformation  of  nitroge- 
nous compounds.  Denitrification  in  aquatic  sedi- 
ments was  measured  by  an  N20  reductase  assay. 
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Sediments  consumed  small  added  quantities  of 
N20  over  short  periods  (a  few  hours).  In  experi- 
ments with  sediment  slurries,  N20  reductase  activ- 
ity was  inhibited  by  02,  C2H2,  heat,  and  high 
levels  of  nitrate  (1  mM)  or  sulfide  (10  mM).  How- 
ever, ambient  levels  of  nitrate  (less  than  100  micro- 
mole)  did  not  influence  activity,  and  moderate 
levels  (ca.  150  micromole)  induced  only  a  short  lag 
before  reductase  activity  began.  Moderate  levels  of 
sulfide  (less  than  1  mM)  had  no  effect  on  N20 
reductase  activity.  Nitrous  oxide  reductase  dis- 
played Michaelis-Menten  kinetics  in  sediments 
from  freshwater,  estuarine,  and  alkaline-saline  en- 
vironments. An  in  situ  assay  was  devised  in  which 
a  solution  of  N20  was  injected  into  sealed  glass 
cores  containing  intact  sediment.  Two  estimates  of 
net  rates  of  denitrification  in  San  Francisco  Bay 
under  approximated  in  situ  conditions  were  0.009 
and  0.041  mmol  of  N20  per  square  m  per  h. 
Addition  of  chlorate  to  inhibit  denitrification  in 
these  intact-core  experiment  resulted  in  approxi- 
mately a  14%  upward  revision  of  estimates  of  net 
rates.  These  results  were  comparable  to  an  in  situ 
estimate  of  0.022  mmol  of  N20  per  square  m  per  h 
made  with  the  acetylene  block  assay.  (Main-PTT) 
W87-O0302 


METHODS  FOR  MEASURING  SPECOTC 
RATES  OF  MERCURY  METHYLATION  AND 
DEGRADATION  AND  THED*  USE  IN  DETER- 
MINING FACTORS  CONTROLLING  NET 
RATES  OF  MERCURY  METHYLATION, 
Agassiz  North  Associates,  Winnipeg  (Manitoba). 
P.  S.  Ramlal,  J.  W.  M.  Rudd,  and  R.  E.  Hecky. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  1,  p  110-114,  January 
1986.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Mercury  methylation,  'Mercury 
degradation,  'Path  of  pollutants,  Southern  Indian, 
Lake  system,  Mercury  contamination,  Fish,  Liquid 
scintillation  counters,  Sediment. 

A  method  was  developed  to  estimate  specific  rate 
of  demethylation  of  methyl  mercury  in  aquatic 
samples  by  measuring  the  volatile  (14)CH3HgI 
demethylation.  This  method  was  used  in  conjunc- 
tion with  a  (203)Hg(2+)  radiochemical  method 
that  determines  specific  rates  of  mercury  methyla- 
tion. Through  these  methods  were  examined  the 
factors  controlling  the  net  rate  of  mercury  methy- 
lation. The  methodologies  were  field  tested  with 
lake  sediment  samples  from  a  flooded  reservoir  in 
the  Southern  Indian  Lake  system  in  which  the  fish 
were  contaminated  with  mercury.  Ratios  of  the 
specific  rates  of  methylation/demethylation  were 
calculated.  The  highest  ratios  of  methlation/de- 
methylation  occurred  in  the  flooded  shorelines  of 
Southern  Indian  Lake.  The  results  provide  an  ex- 
planation for  the  increased  methyl  mercury  con- 
centrations in  fish  after  flooding.  (Main-PTT) 
W87-00303 


ACTIVITY  MEASUREMENTS  OF  PLANK- 
TONIC  MICROBIAL  AND  MICROFOULTNG 
COMMUNITIES  IN  A  EUTROPHIC  ESTUARY, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

W.  H.  Jeffrey,  and  J.  H.  Paul. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.   51,  No.   1,  p   157-162,  January 

1986.  4  fig,  1  tab,  36  ref. 

Descriptors:  'Estuaries,  'Microfouling,  'Eutro- 
phic  estuaries,  Bacterial  counts,  Biofilm,  DNA, 
ATP,  Bayboro  Harbor,  Florida. 

(3H)thymidine  incorporation,  the  rate  of  reduction 
of  iodonitrotetrazolium  violet  (INT)  to  INT  form- 
azan  normilized  to  DNA,  and  the  ratio  of  ATP  to 
DNA  were  adapted  to  measure  the  activity  of 
attached  and  unattached  microbial  assemblages  of 
Bayboro  Harbor,  Florida.  Activity  measurements 
by  (3H)thymidine  incorporation  were  made  of 
cells  attached  to  polystyrene  culture  dishes,  in 
unfiltered  water  samples,  and  in  the  <1 -micron- 
filtered  fraction.  The  activity  of  attached  cells  was 
greater  than  that  of  unattached  cells  either  in  unfil- 
tered water  samples  or  in  the  <  1 -micron  fraction. 
The  calculated  thymidine  incorporation  rates  for 
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cells  in  the  >1  micron  fraction  were  higher  than 
those  for  cells  either  in  unfiltered  water  or  in  the 
less  than  1 -micron-filtered  fraction.  By  the  rate  of 
reduction  of  INT  to  INT  formazan  normalized  to 
DNA  and  by  ATP-to-DNA  ratios,  attached  cells 
were  also  more  active  than  cells  in  unfiltered  water 
samples.  The  microenvironment  provided  attached 
microorganisms  by  the  developing  biofilm  affords 
a  more  favorable  existence  than  suspension  in  the 
bulk  liquid  phase.  The  metabolic  by-products  of 
attached  organsims  may  provide  an  abundant  nu- 
trient supply  for  attached  cells.  Also,  the  microen- 
vironment may  provide  a  more  stable  environment 
due  to  the  adsorption  of  molecules  and  reduced 
flow  within  the  boundary  layer.  (Main-PTT) 
W87-00304 


ISOLATION  OF  NON-01  VIBRIO  CHOLERAE 
SEROVARS  FROM  OREGON  COASTAL  ENVI- 
RONMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00306 


NITRIFICATION  RATES  IN  THE  BALTIC  SEA: 
COMPARISON  OF  THREE  ISOTOPE  TECH- 
NIQUES, 

Goeteborg    Univ.    (Sweden).    Dept.    of    Marine 

Microbiology. 

V.  Enoksson. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  244-250,  February 

1986.  4  fig,  1  tab,  24  ref.  Swedish  Natural  Science 

Research  Council  Grants  B-UR  2294-110,  B-BU 

4705-101. 

Descriptors:  *Path  of  pollutants,  *Water  analysis, 
•Nitrification,  *Isotopic  tracers,  Tracers,  Halo- 
clines,  Baltic  Sea,  Seawater. 

Simultaneous  measurements  of  nitrification  in  the 
Baltic  Sea  were  made  at  10-  to  30-m  intervals  in 
the  months  of  June  and  November  by  three  isotope 
techniques:  (15N)nitrate  dilution,  N-serve  sensitive 
(14C)bicarbonate  incorporation  and 

(15N)ammonium  oxidation  to  nitrite  and  nitrate. 
Nitrification  rates  of  1  to  280  nanomol/liter/day 
were  recorded,  and  each  method  showed  that  the 
higher  rates  of  nitrification  occurred  below  the 
halocline.  Even  in  the  presence  of  ammonium, 
dark  incubations  of  mixed  layer  (above  ca.  50  m) 
waters  never  yielded  nitrification  rates  exceeding 
45  nanomol/liter/day.  The  rates  measured  by  the 
ammonium  oxidation  method  were  greater  than 
those  obtained  by  (14C)  incorporation  or  (15C) 
dilution.  It  is  suggested  that  the  (15N)  ammonium 
oxidation  method  should  be  used  in  conjunction 
with  the  (14C)  bicarbonate  incorporation  method. 
(Author's  abstract) 
W87-00356 


seeded  natural  waters.  The  other  methods,  plating 
the  final  filter  face-up  or  preincubation  of  the  filter 
in  an  enrichment  medium,  were  not  as  sensitive, 
The  technique  could  be  useful  in  the  routine  moni- 
toring of  finished  waters  for  C.  jejuni  or  during 
investigations  of  suspected  waterborne  outbreaks 
for  water  of  low  turbidity.  (Author's  abstract) 
W87-00359 


ISOLATION  OF  PROTOZOA  FROM  WATER 
ASSOCIATED     WITH     A     LEGIONELLOSIS 
OUTBREAK  AND  DEMONSTRATION  OF  IN- 
TRACELLULAR   MULITPLICATION   OF   LE- 
GIONELLA PNEUMOPHJXA, 
Center  for  Infectious  Diseases,  Atlanta,  GA. 
J.  M.  Barbaree,  B.  S.  Fields,  J.  C.  Feeley,  G.  W. 
Gorman,  and  W.  T.  Martin. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  422-424,  February 
1986.  2  fig,  1  tab,  11  ref. 

Descriptors:  'Protozoa,  •Human  diseases,  Micro- 
organisms, 'Legjonellosis,  Intracellular  multiplica- 
tion. Bacteria,  Cooling  towers. 

At  the  site  of  a  legionellosis  outbreak,  amoebae  and 
two  ciliates,  Tetrahymena  sp.  and  Cyclidium  sp., 
were  isolated  from  cooling-tower  water  containing 
Legionella  pneumophila.  The  Tetrahymena  sp.  and 
the  amoebae  repeatedly  showed  the  ability  to  sup- 
port intracellular  multiplication  of  L.  pneumophila. 
Both  were  isolated  from  cooling  towers  specifical- 
ly implicated  as  the  source  for  the  spread  of  legion- 
ellosis. These  protozoa  may  be  reservoirs  support- 
ing the  survival  and  multiplication  of  virulent  le- 
gionellae  in  cooling-tower  water.  (Author's  ab- 
stract) 
W87-O0362 


SENsnTvrrY  of  moore  sewer  swabs 

FOR  ISOLATING  SALMONELLA  TYPHL 

Maryland  Univ.  at  Baltimore.  School  of  Medicine. 
S.  D.  Sears,  C.  Ferreccio,  and  M.  M.  Levine. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  425-426,  February 
1986.  1  tab,  10  ref.  U.S.  Army  Medical  Research 
and  Development  Command  Grant  C-l  1 15. 

Descriptors:  'Sampling,  *Human  diseases,  •Bacte- 
ria, *Sewers,  'Salmonella,  Toxicity,  Isolation, 
Wastewater. 

Moore  swabs  (sewer  swabs)  have  been  used  suc- 
cessfully to  culture  pathogenic  organisms  from 
wastewater.  Sensitivity  seems  to  depend  on  the 
size  of  the  waterway  sampled  as  well  as  the 
number  of  organisms  present.  In  Santiago,  Chile, 
24  swabs  were  placed  into  the  sewers  draining  the 
homes  of  10  known  chronic  carriers  of  typhoid. 
Swabs  were  positive  for  Salmonella  typhi  in  5  of 
the  10  households  (50%)  and  6  of  the  24  swabs 
placed  (25%).  (Author's  abstract) 
W87-00363 


METHODS  FOR  ISOLATING  CAMPYLO- 
BACTER JEJUNI  FROM  LOW-TURBIDITY 
WATER, 

Veterans  Administration  Medical  Center,  Denver, 

CO.  Infectious  Diseases  Section. 

M.  J.  Blaser,  and  H.  J.  Cody. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  312-315,  February 

1986.  4  tab,  21  ref.  EPA  Cooperative  aggreement 

R81-0169. 

Descriptors:  'Water  analysis,  'Monitoring,  'Mem- 
brane filters,  'Filtration,  'Human  diseases,  Filters, 
Microorganisms,  Turbidity,  Incubation,  Quantita- 
tive analysis. 

Membrane  filtration  methods  were  developed  and 
evaluated  for  the  quantitative  recovery  of  Campy- 
lobacter jejuni  from  environmental  waters  of  low 
turbidity.  The  best  procedure  studied  involved  pas- 
saging the  test  water  through  a  filter  (pore  size 
0.45  micron)  and  plating  it  facedown  on  Campylo- 
bacter-selective  agar.  After  overnight  incubation 
the  filter  was  removed,  and  the  plate  was  streaked 
for  isolation  and  then  reincubated.  This  method, 
with  or  without  prefiltration  through  5.0-  and  0.6 
micron-pore-size  membranes  consistently  resulted 
in  the  recovery  of  30  C.  jejuni  CFU/250  ml  of 


Run  Bog,  West  Virginia.  Oven-drying  of  peat  sam- 
ples increased  estimates  of  ester  sulfate  S  and 
S04(2->S  and  decreased  estimates  of  carbon- 
bonded  S,  which  was  calculated  by  difference. 
(Author's  abstract) 
W87-00374 


RADIOLOGICAL  SAMPLING  AND  ANALYTI- 
CAL METHODS  FOR  NATIONAL  PRIMARY 
DRINKING  WATER  REGULATIONS, 

Eastern  Environmental  Radiation  Facility,  Mont- 
gomery, AL. 

R.  L.  Blanchard,  R.  M.  A.  Hahne,  B.  Kahn,  D. 
McCurdy,  and  R.  A.  Mellor. 
Health  Physics,  Vol.  48,  No.  5,  p  587-600,  May 
1985.  2  tab,  60  ref. 

Descriptors:  'Drinking  water,  'Regulations,  'Sam- 
pling, 'Radiochemical  analysis,  Radium  radioiso- 
topes, Uranium  radioisotopes,  Maximum  contami- 
nant level,  Radionuclides,  Iodine  radioisotopes, 
Strontium  radioisotopes,  Concentration,  Equilibri- 
um, Particle  activity,  Pollutants,  Aquifer  charac- 
teristics, Alpha-particles,  Groundwater  pollution. 

Radiological  sampling  and  analysis  methods  per- 
formed under  the  National  Interim  Primary  Drink- 
ing Water  Regulations  for  the  U.S.  Environmental 
Protection  Agency  Office  of  Drinking  Water  were 
evaluated.  The  review  was  based  on  the  following 
criteria:  analytical  screening  scheme,  sample  col- 
lection, storage  and  analysis  procedures,  selection 
of  analytical  methods,  reliability  of  results,  and 
possible  future  needs.  The  main  flaw  in  the  pro- 
gram has  been  the  dependence  on  a  screening 
scheme  of  gross  alpha-particle  activity  measure- 
ment and  226-Ra  analysis  for  predicting  elevated 
228-Ra  levels  to  determine  compliance  with  the 
maximum  contaminant  level  (MCL)  for  Ra.  In 
some  aquifers,  228-Ra  levels  were  found  to  be 
unrelated  to  226-Ra  levels.  Several  alternatives 
were  discussed  on  how  to  eliminate  this  problem. 
Secondly,  the  measurement  for  assuring  compli- 
ance with  the  MCL  for  gross  alpha-particle  activi- 
ty minus  Ra,  Rn  and  U  uses  chemical  U  analysis 
and  assumes  equilibrium  of  238-U  and  234-U.  Be- 
cause some  ground  waters  are  known  to  be  at 
disequilibrium,  radiometric  U  analysis  was  needed 
for  those  gross  alpha-partcile  activities  and  chemi- 
cal U  values  that  could  result  in  an  erroneous 
conclusion  relative  to  the  MCL.  Studies  were  rec- 
ommended for  determining  analytical  uncertain- 
ties, assuring  reliable  sampling  and  sample  mainte- 
nance. Improvements  in  the  system  for  accepting 
methods  were  suggested.  Methods  were  identified 
for  several  radionuclides,  not  currently  in  the  ana- 
lytical program,  that  may  be  needed  to  assure 
absence  of  elevated  radiation  doses  and  could  be 
used  for  identifying  contaminants.  (Author's  ab- 
stract) 
W87-00412 


EVALUATION  OF  WET  CHEMICAL  METH- 
ODS FOR  QUANTIFYING  SULFUR  FRAC- 
TIONS IN  FRESHWATER  WETLAND  PEAT, 

R.  K.  Wieder,  G.  E.  Lang,  and  V.  A.  Granus. 
Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  5,  p  1109-1115,  September  1985.  3  tab,  31  ref. 

Descriptors:  'Wetlands,  'Bogs,  'Sulfur,  'Chemical 
analysis,  Ecosystems,  Peat,  Big  Run  Bog,  West 
Virginia. 

The  specificity  and  efficiency  of  procedures  for 
fractionating  total  S  into  inorganic  and  organic 
constituents  were  evaluated  by  analyzing  a  series 
of  known  standards.  Acid  volatilization  was  specif- 
ic for  FeS.  Chromium  reduction  recovered  over 
90%  of  the  S  from  FeS,  S(0),  and  FeS2.  Acetone 
extraction  followed  by  chromium  reduction  of  the 
filtrate  was  specific  for  SO.  Hydriodic  acid  reduc- 
tion recovered  >90%  of  the  S  from  FeS,  S04(2-), 
and  p-nitrophenyl  sulfate,  an  organic  aryl  ester 
sulfate  analog.  The  Zn-HCl  reduction  procedure  is 
of  questionable  value,  only  partially  recovering  S 
from  S04(2-),  S(0),  and  FeS2.  None  of  these  pro- 
cedures affected  L-methionine.  Analyses  were  per- 
formed on  both  moist  and  overdried  peat  from  Big 


OJX  SHALE  RETORT  WATER  AMMONIA  DE- 
TERMINATION BY  TTTRIMETRY,  PHENATE 
COLORIMETRY,  ENZYMATIC  ANALYSIS, 
AND  CHROMATOGRAPHIC  FRACTIONA- 
TION/CHEMTLUMrNESCENCE, 
California  Univ.,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
C.  G.  Daughton,  R.  H.  Sakaji,  and  G  W.  Langlois. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  7, 
p  1556-1561,  June  1986.  1  fig,  4  tab,  20  ref.  DOE 
Contract  No.  DE-AC03-76SF00098. 

Descriptors:  'Oilshale,  'Industrial  wastewaters, 
'Ammonia,  'Colorimetry,  'Chromatography, 
'Enzymes,  'Wastewater  analysis,  Chemical  analy- 
sis, Fractionation. 

Dissolved  ammonia  gas  and  ammonium  ion  coexist 
in  wastewaters  from  oil  shale  retorting,  could  be 
inhibitory  to  biological  treatment,  and  their  emis- 
sion to  the  atmosphere  would  pose  worker  safety/ 
aesthetic  problems.  A  statistical  comparison  was 
made  of  three  modified  standard  methods  and  a 
new  rapid  estimator  for  determining  ammoniac-N 
in  oil  shale  retort  waters:  (1)  distillation/acidime- 
tric  titration,  (2)  phenate  colorimetry,  (3)  gluta- 
mate  dehydrogenase  enzymatic  analysis,  and  (4)  a 
new,  reverse-phase  fractionation-combustion/che- 
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miluminescence.  The  latter  RPF-C/C1  method 
used  a  reverse-phase  chromatographic  technique  to 
separate  polar  from  nonpolar  nitrogenous  com- 
pounds; combustion/chemiluminescence  was  then 
used  to  determine  total-N  in  the  polar  fraction  as  a 
rapid  estimate  of  ammonias-N.  For  12  retort 
waters  (1-33  g/liter  ammoniac-N),  colorometric 
yielded  the  lowest,  and  RPF-C/C1  the  highest, 
concentrations.  Paired  comparisons  showed  each 
pair  (save  one)  of  methods  gave  significantly  dif- 
ferent results  for  a  majority  of  waters.  However, 
none  gave  significantly  different  results  for  a  com- 
posite sample  of  the  12  waters.  The  RPF-C/C1 
method  gave  the  most  rapid  estimate  of  ammonia 
and  would  be  useful  for  spot  monitoring  or  range 
finding  for  the  other  methods.  (McFarlane-PTT) 
W87-00431 


MEASUREMENT  AND  CONTROL  OF  WATER 
CONTENT  OF  ORGANIC  SOLVENTS, 

Katholieke  Univ.  Leuven  (Belgium).  Lab.  of  Food 

Technology. 

H.  L.  Goderis,  B.  L.  Fouwe,  S.  M.  Van 

Cauwenbergh,  and  P.  P.  Tobback. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  7, 

p  1561-1563,  June  1986.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Solvents,  'Organic  compounds, 
♦Water  analysis,  Tritium,  Sample  preparation,  Hu- 
midity, Solubility,  Hydrocarbons,  Temperature. 

An  isotopic  dilution  procedure  is  described  for  the 
quantitative  determination  of  the  solubility  of 
water  in  organic  solvents  as  a  function  of  the 
relative  humidity  at  which  the  sample  is  equilibrat- 
ed. Tritium  is  used  as  a  tracer,  and  the  relative 
humidity  conditions  are  realized  by  incubation  of 
the  organic  solvent  above  a  saturated  salt  solution 
having  a  known  water  activity.  The  technique  is 
applicable  independent  of  the  concentration  range 
of  water  present,  the  minimum  amount  of  moisture 
being  only  limited  by  the  concentration  of  the 
tritium  label  used.  Solubility  isotherms  of  water  in 
hydrocarbon  solvents  are  sigmoidal  in  shape,  re- 
flecting cooperative  effects  in  the  solubilization  of 
water  molecules  at  the  higher  relative  humidity 
portion  of  the  curve.  Solubility  increases  with  in- 
creasing temperature.  (Author's  abstract) 
W87-00432 


MAGNITUDE  OF  ARTIFACTS  CAUSED  BY 
BUBBLES  AND  HEADSPACE  IN  THE  DETER- 
MINATION OF  VOLATILE  COMPOUNDS  IN 
WATER, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
J.  F.  Pankow. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  8, 
p  1822-1826,  July  1986.  3  fig,  3  tab,  16  ref.  USGS 
Grant  14-O8-OO01-A-OO38. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
•Volatile  compounds,  'Headspace,  'Error  analy- 
sis, Organic  compounds,  Mathematical  studies. 

The  formation  of  bubbles  in  a  water  sample  or  the 
presence  of  headspace  above  a  water  sample  will 
cause  losses  of  volatile  analytes.  Bubbles  may 
occur  when  groundwaters  high  in  dissolved  gases 
are  brought  to  the  surface.  Equations  are  derived 
to  predict  the  magnitudes  of  both  types  of  artifacts. 
Bubbles  and  headspace  can  in  some  cases  cause 
problematic  artifacts.  In  many  cases,  however,  the 
artifacts  they  cause  will  be  small  for  many  of  the 
commonly  determined  organic  compounds.  In  gen- 
eral, if  it  is  known  that  very  volatile  compounds 
are  present,  the  amount  of  care  required  in  sample 
storage  may  be  predicted.  (McFarlane-PTT) 
W87-00433 


DETERMINATION  OF  SELECTED  AZAAR- 
ENES  IN  WATER  BY  BONDED-PHASE  EX- 
TRACTION AND  LIQUID  CHROMATOGRA- 
PHY, 

Geological  Survey,  Arvada,  CO. 

T.  R.  Steinheimer,  and  M.  G.  Ondrus. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  8, 

p  1839-1844,  July  1986.  2  fig,  9  tab,  33  ref.  NSF 

Grant  DFR-8414539. 


Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Azaarenes,  'Chromatography,  'Extraction,  Or- 
ganic compounds,  Water  analysis,  Nitrogen,  Hy- 
drocarbons, Aromatic  compounds,  Quninoline, 
Isoquinoline. 

Azaarenes  are  nitrogen  analogues  of  polycyclic 
aromatic  hydrocarbons  (PAHs).  They  are  usually 
found  in  water  in  association  with  sediment,  and 
are  believed  to  be  formed  during  combustion  or 
pyrolysis  processes  involving  fossil  fuels.  A 
method  for  the  rapid  and  simple  quantitative  deter- 
mination of  quinoline,  isoquinoline,  and  five  select- 
ed three-ring  azaarenes  in  water  has  been  devel- 
oped. The  azaarene  fraction  is  separated  from  its 
carbon  analogues  on  n-octadecyl  packing  material 
by  elution  with  acidified  water/acetonitrile.  Con- 
centration as  great  as  1000-fold  is  achieved  readily. 
Instrumental  analysis  involves  high-speed  liquid 
chromatography  on  flexible-walled,  wide-bore  col- 
umns with  fluorescence  and  ultraviolet  detection  at 
several  wavelengths  employing  filter  photometers 
in  series.  Method-validation  data  is  provided  as 
azaarene  recovery  efficiency  from  fortified  sam- 
ples. Distilled  water,  river  water,  contaminated 
ground  water,  and  secondary-treatment  effluent 
have  been  tested.  Recoveries  at  part-per-billion 
levels  are  nearly  quantitative  for  the  three-ring 
compounds,  but  they  decrease  for  quinoline  and 
isoquinoline.  (McFarlane-PTT) 
W87-O0434 


DETERMINATION  OF  PICOGRAM  QUANTI- 
TIES OF  METHYLITNS  D4  SEDIMENT, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
C.  C.  Gilmour,  J.  H.  Tuttle,  and  J.  C.  Means. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  8, 
p  1848-1852,  July  1986.  5  fig,  2  tab,  13  ref.  NSF 
Grant  No.  OCE  8208032. 

Descriptors:  'Tin,  'Trace  metals,  'Sediments, 
•Chemical  analysis,  Heavy  metals,  Estuaries, 
Methylation,  Gas  chromatography,  Mass  spec- 
trometry. 

Methyltin  species  are  ubiquitous  in  natural  waters 
although  their  concentration  is  usually  low  in 
waters  relatively  unimpacted  by  anthropogenic  ac- 
tivity. Sediment  slurries  are  capable  of  methylating 
inorganic  tin,  and  concentrations  of  methyltin  spe- 
cies increase  with  estuarine  surface-to-volume 
ratios.  Thus  tin  methylation  in  aquatic  environ- 
ments is  likely  to  occur  in  sediments.  Tin  methyla- 
tion probably  occurs  in  anaerobic  sediments,  deg- 
radation of  organotins  occurs  in  oxygenated  envi- 
ronments, and  biomethy lation  occurs  preferentially 
in  anerobic  estuarine  sediments.  An  extremely  sen- 
sitive purge  and  trap  method  is  described  for  the 
determination  of  methyltins  in  complex  matrices. 
Organotins  were  determined  directly  from  sedi- 
ments and  culture  medium  as  the  volatile  methyl- 
stannanes.  Hydride  derivatives  were  prepared  with 
NaBH4  in  a  closed,  flow-through  system  consisting 
of  a  purge  vessel,  gas  chromatograph,  and  mass 
spectrometer.  Borate  buffer  added  to  samples  gen- 
erated H2  from  NaBH4,  resulting  in  high  purge 
efficiencies  for  mono-,  di-,  and  trimethyltin.  Select- 
ed ion  mode  monitoring  with  the  mass  spectrome- 
ter gave  detection  limits  for  methyltins  of  3-5 
picogram  as  Sn.  Sensitivity  achieved  was  2  orders 
of  magnitude  lower  than  previously  reported  for 
methyltins  in  sediment.  The  method  is  both  selec- 
tive and  specific,  eliminating  most  interferences 
while  permitting  positive  identification  of  individ- 
ual methyltin  species.  (McFarlane-PTT) 
W87-00435 


SCREENING  OF  ANTHROPOGENIC  COM- 
POUNDS IN  POLLUTED  SEDIMENTS  AND 
SOJXS  BY  FLASH  EVAPORATION/PYROLY- 
SIS  GAS  CHROMATOGRAPHY-MASS  SPEC- 
TROMETRY, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Chemical  Engineering  and  Chemistry. 
J.  W.  de  Leeuw,  E.  W.  B.  de  Leer,  J.  S.  S.  Damste, 
and  P.  J.  W.  Schuyl. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  8, 
p  1852-1857,  July  1986.  3  fig,  3  tab,  20  ref. 

Descriptors:  'Soil  contamination,  'Sediment  con- 
tamination, 'Flash  evaporation,  'Mass  spectrome- 


try, 'Gas  chromatography,  'Chemical  analysis, 
Soil  environment,  Hydrocarbons,  Aromatic  com- 
pounds, Sulphur,  Cyanide. 

The  use  of  flash  evaporation  and  pyrolysis  gas 
chromatography-mass  spectrometry  as  a  fast 
screening  procedure  for  anthropogenic  substances 
in  environmental  samples  is  demonstrated  by  the 
analysis  of  polluted  soil  and  sediment  samples. 
Polycyclic  aromatic  hydrocarbons,  haloorganics, 
aliphatic  hydrocarbons,  heteroaromatics,  elemental 
sulfur,  cyanides,  and  pyrolysis  products  of  synthet- 
ic polymers  are  among  the  anthropogenic  sub- 
stances that  can  be  readily  detected  by  this  method 
in  one  analysis.  Elimination  of  wet  chemical 
sample  preparation  enables  a  complete  analysis  to 
be  performed  and  data  to  be  quickly  analyzed.  The 
detection  limits  are  in  the  low  part-per-million 
range  using  mass  spectrometric  detection.  Alterna- 
tively, detection  of  compounds  can  be  achieved  by 
all  common  gas  chromatography  detectors  (flame 
ionization  detector,  electron  capture  detector,  and 
flame  photometric  detector),  and  detection  limits 
are  determined  by  the  method  of  detection  em- 
ployed. It  is  a  valuable  tool  for  rapidly  screening 
polluted  samples  for  virtually  all  types  of  anthro- 
pogenic contaminants  except  for  heavy  metals. 
(Author's  abstract) 
W87-00436 


PRINCTPAL  COMPONENT  ANALYSIS  OF 
TRACE  SUBSTANCE  CONCENTRATIONS  TN 
RAINWATER  SAMPLES, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

W.  Thomas. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

5,  p  995-1000,  1986.  1  fig,  4  tab,  15  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Trace 
elements,  'Rain,  'Water  pollution  sources,  *Water 
sampling,  'Chlorinated  hydrocarbons,  Zinc,  Cad- 
mium, Lead,  Curium,  Multivariate  analysis,  Sea- 
sonal variation,  Suburban  areas,  Rural  areas,  Po- 
lyaromatic  hydrocarbons,  Germany,  Pesticides, 
Heavy  metals,  Chemical  analysis,  Spatial  distribu- 
tion. 

Bulk  precipitation  samples  (197)  from  rural  and 
suburban  stations  in  Bavaria,  West  Germany  were 
analyzed  for  polyaromatic  hydrocarbons  (PAH), 
chlorinated  hydrocarbons  and  trace  metals.  Data 
was  analyszed  using  multivariate  component  analy- 
sis for  suburban  and  rural  sites  and  for  summer  and 
winter  events.  Resulting  component  loadings  mat- 
rices were  characterized  by  typical  patterns  indi- 
cating differences  of  the  emission  of  the  single 
pollutants  in  terms  of  location  and  seasonality. 
PAH  and  Pb  may  be  used  for  the  interpretation  of 
the  data  structure  of  suburban  sites.  Pb  concentra- 
tions are  elevated  in  the  rainwater  samples  of  these 
stations  during  all  seasons.  PAH  concentrations 
indicate  space-heating  effects  by  showing  elevated 
levels  during  the  winter.  At  rural  sites,  benzohex- 
achloride  pesticides  are  highly  enriched  in  rain- 
water samples  in  the  spring  and  summer.  (Author's 
abstract) 
W87-00461 


DETERMINATION  OF  DEUTERIUM  IN 
WATER  BY  GAS-PHASE  INFRARED  SPEC- 
TROPHOTOMETRY, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00484 


ANALYTICAL  QUALITY  CONTROL  IN 
UNITED  KINGDOM  WATER  INDUSTRY, 
WITH  PARTICULAR  REFERENCE  TO  HAR- 
MONIZED MONITORING  SCHEME  FOR 
RTVER  WATER  QUALITY, 
Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W87-00491 


ISOLATING      VmuSES      FROM      FINISHED 
WATER, 
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Group  5A — Identification  Of  Pollutants 


Arizona  Univ.,  Tucson.  Coll.  of  Agriculture. 
J.  B.  Rose,  C.  P.  Gerba,  S.  N.  Singh,  G.  A. 
Toranzos,  and  B.  Keswick. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  1,  p  56-61,  January  1986, 
1  fig,  4  tab,  30  ref.  EPA  Grant  CR  809331010. 

Descriptors:  'Viruses,  *Water  treatment,  'Floccu- 
lation,  *Chlorination,  'Filtration,  Clarification, 
Conforms,  Chlorine,  Residual  chlorine,  Separation 
techniques,  Enteroviruses,  Drinking  water,  Tur- 
bidity. 

Reduction  of  enteroviruses  and  rotaviruses  aver- 
aged 81  and  93%  respectively,  at  a  full-scale  205- 
mdg  (776  ML/d)  plant  whose  treatment  train  in- 
cludes chemical  flocculation,  sand  filtration,  and 
chlorination.  The  highest  reduction  of  enterovir- 
uses occurred  during  prechlorination-flocculation 
and  filtration,  whereas  the  highest  reduction  of 
rotaviruses  occurred  during  prechlorination-floc- 
culation, and  final  chlorination.  Enteroviruses  or 
rotaviruses  occurred  in  24%  of  the  finished  water 
samples,  which  had  >0.2  mg  free  chlorine/L  and 
met  coliform  bacteria  (1/100  mL)  and  turbidity  (1 
ntu)  standards.  Although  major  plant  deficiencies 
may  have  been  responsible  for  the  occurrence  of 
viruses  in  the  finished  water,  the  results  of  this 
study  indicate  that  finished  water  with  measurable 
levels  of  free  residual  chlorine  and  meeting  stand- 
ards for  coliform  bacteria  and  turbidity,  cannot  be 
assumed  to  be  virus  free.  (Author's  abstract) 
W87-00511 


TUBE  AND  CARTRIDGE  METHOD  FOR 
DOWN-HOLE  SAMPLING  FOR  TRACE  OR- 
GANIC COMPOUNDS  IN  GROUND  WATER, 

Oregon  Graduate  Center,  Beaverton. 

J.  F.  Pankow,  L.  M.  Isabelle,  J.  P.  Hewetson,  and 

J.  A.  Cherry. 

Groundwater  GRWAAP,  Vol.  23,  No.  6,  p  775- 

782,  November-December  1985.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Sampling,  'Groundwater  pollution, 
•Pollutant  identification,  'Organic  compounds, 
'Piezometers,  Gas  chromatography,  Water  analy- 
sis, Wells,  Trace  levels,  Sorption. 

A  small  groundwater  sampling  device  has  been 
developed  which  extends  the  down-hole  use  of  the 
adsorption/thermal  desorption  (ATD)  analysis 
method  for  nonpolar  organic  compounds  to  very 
narrow  piezometers  (I.D.  >  0.64  cm).  The  sampler 
consists  of  a  sorbent  cartridge,  a  flow  restrictor, 
and  a  tube  leading  to  the  ground  surface.  The 
device  is  lowered  down  a  piezometer,  and  water- 
column  pressure  forces  the  sample  through  the 
cartridge.  In  the  laboratory,  the  water  is  removed 
from  the  cartridge  and  the  sorbed  compounds  are 
thermally  desorbed  to  a  gas  chromatography 
column  for  analysis.  Since  the  analytes  are  sorbed 
on  the  cartridge  down-hole,  volatilization  losses 
are  avoided.  Samples  can  be  obtained  without 
being  influenced  by  the  water  column  above  the 
sampler  or  by  tubing  or  pumps;  many  uncertainties 
associated  with  well  purging  and  contamination 
from  well  casings  and  samplers  can  be  rninimized. 
The  method  was  tested  by  sampling  at  a  landfill. 
The  coefficients  of  variation  were  in  the  10-18% 
range  at  the  low  microgram/liter  level.  The  limits 
of  detection  for  several  compounds  were  all  under 
0.1  microgram/liter,  some  being  less  than  1  nano- 
eram/liter.  Sorption  efficiencies  of  >93%  were 
found  for  a  variety  of  compounds.  The  method 
will  be  attractive  when  sensitivity  and  freedom 
from  volatilization  losses  and  sampler-related  con- 
tamination are  required.  (Author's  abstract) 
W87-O0514 


METHOD  FOR  DETERMINING  ENZYMATI- 
CALLY  HYDROLYZABLE  PHOSPHATE  (EHP) 
IN  NATURAL  WATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

R.  J.  Chrost,  W.  Siuda,  D.  Albrecht,  and  J. 

Overbeck. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  3,  d  662-667,  May  1986.  3  fig,  1  tab,  21  ref. 

MSEHE  Project  MR.II.17,  Poland. 

Descriptors:  'Phosphates,  'Enzymatically-hydro- 
lyzable  phosphate,  'Chemical  analysis,  'Freshwa- 


ter, 'Seawater,  'Eutrophic  lakes,  Strickland  and 
Parsons  method,  Europe,  North  Sea,  Baltic  Sea, 
Hypereutrophic  lakes,  Organophosphoric  esters, 
Phosphohydrolases,  Enzymes,  Aquatic  life. 

The  described  method  for  determining  enzymati- 
cally  hydrolyzable  phosphate  (EHP)  is  based  on 
the  determination  of  released  inorganic  phosphate 
after  the  hydrolysis  of  organophosphoric  esters  by 
free,  dissolved  phosphohydrolases  (mainly  phos- 
phatase) produced  by  the  biota.  The  method  gives 
higher  values  in  highly  eutrophic  waters  than  the 
classical  procedure  of  Strickland  and  Parsons;  in 
samples  from  less  eutrophic  lakes  the  two  methods 
give  similar  results.  The  new  method  is  simple, 
accurate,  and  can  be  used  in  both  freshwater  and 
marine  studies.  It  is  particularly  recommended  for 
determination  in  hypereutrophic  waters,  when  in- 
organic P  concentrations  exceed  25  microgram/ 
liter.  Representative  data  from  the  euphoric  zone 
of  seven  European  lakes,  the  North  Sea,  and  the 
Baltic  Sea  are  given.  (Rochester-PTT) 
W87-O0566 


IMPORTANCE  OF  DISSOLVED  ORGANIC 
MATTER  IN  THE  NUTRITION  OF  ZOO- 
PLANKTON  IN  SOME  LAKE  WATERS, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-00576 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  DISSOLVED  ORGANIC  CARBON  IN  PEAT 
WATERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  6,  p  1590-1592,  November-December 
1985.  2  fig,  1  tab,  11  ref. 

Descriptors:  'Dissolved  solids,  'Organic  carbon, 
•Quebec,  'Peat  soils,  Fens,  Bogs,  Schefferville, 
Sept-Iles,  Canada,  Iron. 

An  absorbance/dissolved  organic  carbon  (DOC) 
relationship,  applicable  to  a  range  of  peat  waters  of 
differing  geochemistry  and  organic  matter  type 
was  established.  Based  on  spectra  of  peat  water 
samples  representing  a  range  of  geochemical  origin 
from  minerotrophic  fens  to  ombrotrophic  bogs, 
DOC  was  only  weakly  predicted  by  absorbance  at 
330  nm.  Differences  in  molecular  weight  fractions 
in  the  dissolved  organic  matter  apparently  did  not 
affect  the  correlation.  Forty  samples  were  collect- 
ed from  peatlands  in  the  Schefferville  and  Sept-Iles 
areas  of  northern  Quebec,  representing  fens  and 
bogs,  respectively.  Major  improvement  in  the  pre- 
dictive power  of  absorbance  at  330  nm  was  pro- 
duced by  inclusion  of  the  Fe  content  of  the  peat 
water,  which  can  be  determined  simply  as  o-phe- 
nanthroline  reactive  Fe.  Dichromate-oxidizable  or- 
ganic C  was  also  predicted  well  from  absorbance 
at  330  nm.  (Peters-PTT) 
W87-O0611 


WATER  ANALYSIS  BY  ZEEMAN  ATOMIC  AB- 
SORPTION SPECTROMETRY, 

Paris-6  Univ.  (France).  Lab.  de  Geochimie  et  Me- 

tallogenie. 

A.  M.  DeKersabiec,  G.  Blanc,  and  M.  Pinta. 

Fresenius'    Zeitschrift    fur    Analytische    Chemie 

ZACFAU,  Vol.  322,  No.  7,  p  731-735,  December 

1985.  3  fig,  7  tab,  11  ref. 

Descriptors:  'Atomic  absorption  spectrometry, 
'Chemical  analysis,  'Trace  elements,  Zeeman 
effect,  Carbonates,  Sulfates,  Chlorides,  Brines, 
Spectroscopy. 

The  determination  of  trace  element  concentrations 
in  fresh  and  marine  waters  presents  many  difficul- 
ties because  the  quantities  generally  found  are 
below  ppb.  It  is  possible  to  achieve  such  low 
detection  limits  by  extraction  followed  by  atomic 
absorption  spectrometry  with  electrothermal  atom- 
ization,  provided  errors  due  to  nonspecific  absorp- 
tion are  eliminated  as  completely  as  possible.  The 
employment  of  the  Zeeman  effect  gave  a  mean  for 


effective  correlation.  The  techniques  are  based  on 
the  analysis  of  dry  residues  for  fresh  waters  and  on 
extraction  by  organic  solvents  or  ion-exchange 
resin  for  fresh  and  marine  waters.  The  dry  residue 
from  fresh  water  generally  consists  of  carbonates, 
sulfates,  and  chlorides.  Marine  waters  of  normal 
salinity  (about  3.5%)  have  very  low  contents  of 
trace  elements  and  can  be  analyzed  after  precon- 
centration  with  a  solvent  or  a  resin.  The  analysis  of 
hydrothermal  brines  where  the  salt  content  can 
reach  25%  and  which  are  relatively  rich  in  trace 
elements  can  be  made  directly  by  employing  the 
Zeeman  correction  and  the  addition  of  a  modifier 
such  as  NH4N03.  (Peters-PTT) 
W87-00613 


DETERMINATION  OF  SUB-NG/ML  LEVELS 
OF  MERCURY  IN  WATER  BY  ELECTROLYT- 
IC DEPOSITION  AND  ELECTROTHERMAL 
ATOMIC-ABSORPTION  SPECTROMETRY, 

East   China   Normal   Univ.,   Shanghai.   Dept.   of 

Chemistry. 

B.  -X.  Xu,  T.  -M.  Xu,  M.  -N.  Shen,  and  Y.  -Z. 

Fang. 

Talanta  TLNTAZ,  Vol.  32,  No.  10,  p  1016-1018, 

October  1985.  4  fig,  1  tab,  8  ref. 

Descriptors:  'Atomic  absorption  spectrometry, 
•Chemical  analysis,  *Mercury,  'Trace  metals, 
Iron,  Cadmium,  Lead,  Copper,  Nickel,  Metals, 
Aluminum,  Manganese,  Chromium. 

A  simple  electrolytic  deposition  was  combined 
with  electrothermal  atomic-absorption  spectrome- 
try (AAS)  for  the  determination  of  trace  mercury 
in  water.  Traces  of  mercury  in  water  are  precon- 
centrated  by  electrolytic  reduction  and  deposition 
on  a  platinum  wire  cathode,  which  is  then  put  into 
a  graphite  cup  for  direct  atomization  and  measure- 
ment. The  method  is  sensitive  and  simple,  with  a 
detection  limit  of  0.04  nanogram/ml.  Almost  all 
the  metal  ions  commonly  found  in  water  samples 
can  be  tolerated,  because  of  the  selective  deposi- 
tion at  controlled  potential.  The  determination  of 
mercury  at  the  0.4  nanogram/ml  level  was  not 
affected  by  the  presence  of  200  nanogram/ml 
levels  of  Fe,  Cd,  Mn,  Cr,  Pb,  Cu,  Ni,  and  Al. 
(Peters-PTT) 
W87-00617 


NEW  ION-SELECJTVE  ELECTRODE  FOR  NI- 
TRATE DETERMINATION, 

Muenster  Univ.   (Germany,   F.R.).   Anorganisch- 

Chemisches  Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-00648 


POLLUTION  RECONNAISSANCE  IN  STREAM 
SEDIMENTS  USING  NON-RESDDUAL  TRACE 
METALS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

R.  Chester,  W.  M.  Kudoja,  A.  Thomas,  and  J. 
Towner. 

Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  10,  No.  3,  p  213-238,  1985.  2  fig,  4  tab,  18  ref, 
append. 

Descriptors:  'Pollutant  identification,  'Trace 
metals,  'Metals,  'Stream  sediments,  'England, 
Non-residual  trace  metals,  Iron,  Manganese, 
Cobalt,  Nickel,  Chromium,  Copper,  Lead,  Zinc, 
Cadmium,  Pollutants,  Northwest  England. 

Total  non-residual  (TNR)  concentrations  of  Fe, 
Mn,  Co,  Ni,  Cr,  Cu,  Pb,  Zn,  and  Cd  have  been 
determined  in  sediments  from  ten  stream  popula- 
tions in  North  West  England  using  a  rapid  0.5  HC1 
leaching  technique.  The  technique  can  successfully 
be  used  as  a  first  stage  in  a  reconnaissance  survey 
designed  to  identify  trace  metal  pollution  in  stream 
sediments.  The  TNR  trace  metal  concentrations 
are  extremely  variable  in  the  sediments  and  a 
number  of  approaches  are  assessed  in  order  to 
interpret  the  data  in  an  environmentally  useful 
manner,  (i)  Spatial  variations  in  the  distributions  of 
the  TNR  trace  metals  in  individual  stream  popula- 
tions can  be  used  to  identify  specific  pollution 
sources,   which  often   impose  'man-made  finger- 
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prints'  on  the  sediments,  (ii)  In  order  to  establish 
baseline  concentrations  for  all  the  stream  sedi- 
ments, an  artificial  background  sediment  (ABS)  is 
identified  and  sediments  which  have  suffered  pol- 
lution are  identified  as  those  whose  TNR  trace 
metal  concentrations  exceed  an  Ex  sub  ABS  +  2s 
parameter,  in  which  Ex  sub  ABS  is  the  concentra- 
tion of  an  element,  E,  in  the  ABS.  The  degree  of 
pollution  is  assessed  by  an  index  of  pollution  (IP), 
which  is  related  to  the  Ex  sub  ABS  +  2s  parame- 
ter, (iii)  Partitioning  of  the  trace  matals  in  the  non- 
residual  sediments  fraction  is  investigated  using  a 
five-stage  sequential  leaching  technique.  The  appli- 
cation of  the  technique  to  a  series  of  polluted  and 
nonpolluted  stream  sediments  shows  that  the  parti- 
tioning characteristics  of  a  number  of  the  TNR 
trace  metals  differ  in  respect  to  their  host  compo- 
nents. Further,  the  partitioning  signatures  of  some 
of  the  TNR  trace  metals,  especially  that  of  Cd,  are 
different  in  polluted  and  nonpolluted  samples.  (Au- 
thor's abstract) 
W87-00653 


EFFECT  OF  MERCURY  ON  SOME  AQUATIC 
PLANTS, 

Institute  of  Science,   Bombay  (India).   Dept.   of 

Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00660 


EFFECT  OF  BIODEGRADATION  ON  THE  DE- 
TERMINATION OF  SOME  CHEMODYNAMIC 
PROPERTIES  OF  PHTHALATE  ESTERS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00678 


SEWAGE  EFFLUENT  BIOMONTTORLNG:  I. 
SURVIVAL,  GROWTH  AND  HISTOPATHOLO- 
GICAL  EFFECTS  LN  CHANNEL  CATFISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
S.  V.  Mitz,  and  J.  P.  Giesy. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  10,  No.  1,  p  22-39,  August  1985,  6 
fig,  3  tab,  40  ref.  DOE  Contract  No.  DE-AC09- 
76SRO0819. 

Descriptors:  'Sewage  effluents,  *Bioindicators, 
•Wastewater  outfall,  'Histopathological  effects, 
•Channel  catfish,  *Montrose,  'Michigan,  *Flint 
River,  Wastewater  treatment,  Fish,  Wastewater  fa- 
cilities, Sewer  systems,  Residual  chlorine. 

A  17-day,  in  situ,  biomonitoring  study  using  caged, 
juvenile  channel  catfish  was  conducted  at  five  sites 
along  a  9-km  section  of  the  Flint  River  at  the 
Anthony  Ragnone  Wastewater  Treatment  Plant 
near  Montrose,  Michigan.  Effects  on  survival, 
growth,  and  gill  and  liver  histopathology  were 
examined.  No  differences  in  growth,  measured  as 
wet  weight  gain,  were  observed  between  upstream 
control  (UP)  and  experimental  fish  located  9  km 
downstream  from  the  outfall.  Mortality  was  prob- 
ably due  to  excessive  mean  total  residual  chlorine 
concentration.  Forty  percent  of  the  fish  at  UP  had 
slight  hyperplasia  and  hypertrophy  of  the  respira- 
tory epithelium.  38%  of  livers  from  the  UP  fish 
were  extremely  vacuolated  (dense)  liver  sections 
stained  negatively  for  lipids  with  oil  red  O.  There 
was  no  correlation  between  the  histopathological 
changes  and  any  deleterious  effects  on  growth  or 
survival  during  the  17-day  exposure.  (See  also 
W87-O0682)  (Khumbatta-PTT) 
W87-00681 


SEWAGE  EFFLUENT  BIOMONlTORrNG:  H. 
BIOCHEMICAL  INDICATORS  OF  AMMONIA 
EXPOSURE  ES  CHANNEL  CATFISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
S.  V.  Mitz,  and  J.  P.  Giesy. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  10,  No.  1,  p  40-52,  August  1985.  1 
fig,  4  tab,  43  ref.  DOE  Contract  DE-AC09- 
76SR00819. 

Descriptors:  'Water  pollution  effects,  *Sewage  ef- 
fluents, •Biomindicators,  •Ammonia,  *Wastewater 


outfall,  'Channel  catfish,  Fish,  Ammonium  com- 
pounds, Sewer  systems,  Wastewater  faculties. 

Ammonia  is  the  predominate  form  of  nitrogenous 
waste  produced  by  ammonotelic  freshwater  te- 
leosts.  Channel  catfish  were  exposed  ,  in  situ,  to 
sewage  effluent  for  17  days  to  determine  the  effect 
of  unionized  ammonia  (UIA)  on  concentrations  of 
glutamate,  glutamine  and  alpha-ketoglutarate 
(alpha-KGA)  in  brain  tissue,  and  activity  of  gluta- 
mate dehydrogenase  (L-GDH)  in  liver  tissue.  Lab- 
oratory studies  of  fish  exposed  to  UIA  suggested 
that  one  would  expect  to  observe  increased  gluta- 
mine concentrations  in  brain  tissue  due  to  anima- 
tion of  glutamate.  However,  no  significant  differ- 
ences were  observed  in  the  concentrations  of  glu- 
tamate, glutamine,  or  alpha-KGA,  or  specific  ac- 
tivity of  L-GDH  between  fish  at  the  two  study 
locations,  including  exposure  to  0.032  mg  UIA/ 
liter  for  17  days.  Therefore,  under  the  observed 
field  conditions  these  parameters  were  not  useful 
biochemical  indicators  of  exposure  to  potentially 
deterimental  concentrations  of  UIA.  (See  also 
W87-00681)  (Khumbatta-PTT) 
W87-O0682 


ANION  ANALYSIS  OF  HIGH  PURITY 
WATER, 

Southern  California  Edison  Co.,  Paramount. 

F.  M.  Cutler. 

The  Journal  of  Environmental  Sciences,  Vol.  29, 

No.  1,  p  44-50,  January-February  1986.  10  fig,  9 

tab. 

Descriptors:  'Chemical  analysis,  *Ion  chromatog- 
raphy, *Conductivity,  'Resistivity,  'Temperature 
effects,  Pure  water,  High  purity  water,  Trace  im- 
purities, Pollutants. 

To  provide  ultra  pure  water  for  industrial  applica- 
tions, chloride,  fluoride,  sulfate,  formate,  acetate 
and  glycolate  at  the  ppb  and  ppt  level  were  identi- 
fied by  ion  chromatographic  (IC)  techniques. 
Sample  collection  and  conditioning  methods  are 
summarized.  The  relationships  between  conductiv- 
ity, acid  conductivity  and  the  level  of  ionic  con- 
tamination are  examined.  Specific  analytical  tech- 
niques such  as  IC  need  to  be  used  in  conjunction 
with  other  monitoring  methods  of  ultra  pure 
water.  The  nonspecific  nature  of  the  measurement, 
the  small  response  to  sub-ppb  changes  in  contami- 
nant concentrations  and  the  need  for  accurate  tem- 
perature measurement  and  compensation  require 
that  more  specific  analytical  techniques  also  be 
used  to  obtain  information  on  solutions  very  close 
to  pure  water.  (Khumbatta-PTT) 
W87-00688 


GAS  CHROMATOGRAPHIC  ANALYSIS  OF 
TRACE  METALS  ISOLATED  FROM  AQUE- 
OUS SOLUTIONS  AS  DrETHYLDrTHIOCAR- 
BAMATES, 

Concordia  Univ.,  Sir  George  Williams  Campus, 
Montreal  (Quebec).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-00709 


SOLUBLLITY  OF  AMMONIA  LN  LIQULD 
WATER  AND  GENERATION  OF  TRACE 
LEVELS  OF  STANDARD  GASEOUS  AMMO- 
NIA, 

P.  K.  Dasgupta,  and  S.  Dong. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

3,  p  565-570,  March  1986.  5  fig,   1  tab,   14  ref. 

Electric  Power  Research  Inst.  Contract  RP-1630- 

28. 

Descriptors:  'Ammonia,  'Mathematical  analysis, 
•Solubility,  'Trace  levels,  Henry's  law,  Mathemat- 
ical equations,  Temperatures,  Hydrogen  ion  con- 
centration, Chemical  reactions,  Pollutant  identifi- 
cation, Porous  media. 

Equilibrium  gas  phase  concentrations  of  ammonia 
in  dilute  solution  has  been  measured  as  a  function 
of  total  ammonia  +  ammonium  concentration 
(0.002-0.10  M),  pH  (6-10)  and  temperature  (278.8- 
290.6  K).  Henry's  Law  is  obeyed  under  these  con- 
ditions and  may  be  expressed  as  an  In  K  sub  H  (M/ 
atm)  =  4092/T  -  9.70  with  a  standard  error  of  < 


5%,  in  good  agreement  with  NBS  thermodynamic 
data.  Convenient  generation  of  trace  levels  of  am- 
monia (1.33  x  10  to  the  minus  8th  power  -  0.000777 
atm)  using  a  porous  membrane  tube  is  described.  It 
is  concluded  that  the  aqueous  solubility  of  ammo- 
nia can  be  calculated  via  mathematical  analysis.  At 
ambient  temperatures  between  0  and  25  C,  the 
value  of  K  sub  H  is  3.0  -  0.5%  higher  when  using 
the  aforementioned  equation,  than  with  other  equa- 
tions for  evaluating  this  solubility.  (Lantz-PTT) 
W87-O0727 


rDENTLFICATTON  OF  O,  O-DIALKYL-S- 
METHYLPHOSPHORODrTHIOATE  RESI- 

DUES TN  FISH, 

Food  and  Drug  Administration,  Washington,  DC. 
Div.  of  Chemical  Technology. 
M.  P.  Yurawecz,  and  B.  J.  Puma. 
Association  of  Official  Analytical  Chemists  Jour- 
nal JANCA,  Vol.  69,  No.  2,  p  214-217,  March- 
April  1986.  4  fig,  1  tab,  10  ref. 

Descriptors:  'Pesticides,  'Fish,  'Pollutant  identifi- 
cation, 'Methylphosphorodithioate,  'Tissue  analy- 
sis, Mississippi  River,  Buffalo  fish,  Contamination, 
Organic  matter,  Hartford  River,  Wood  River,  DJi- 
nois,  Delaware  River,  Newark  Bay,  New  Jersey, 
Water  pollution  effects,  Fate  of  pollutants. 

O,  O-Dialkyl-S-methylphosphorodithioates  were 
found  in  Mississippi  River  buffalo  fish  caught  near 
several  plants  and  oil  refineries  in  Hartford  and 
Wood  River,  IL.  These  chemicals,  which  have  not 
been  previously  recognized  as  environmental  or 
food  contaminants,  were  identified  and  quantitated 
by  a  procedure  similar  to  the  Association  of  Offi- 
cial Analytical  Chemists  (AOAC)  multiresidue 
method  for  organochlorine  and  organophosphorus 
pesticides,  using  gas  chromatography  (GC)  with 
flame  photometric  detection  (FPD).  The  key  to 
identifing  them  was  a  GC/FPD  retention  time 
pattern  that  was  virtually  the  same  as  that  for  the 
diazomethane  reaction  products  of  a  commercial 
zinc  dialkyl  dithiophosphate  motor  oil  additive. 
GC/mass  spectrometry  (MS)  showed  that  the 
compound  producing  the  largest  GC/FPD  peak 
contained  butoxy  groups.  The  identification  of  this 
compound  as  O,  0-di(2-methylpropyl>S-methyl- 
phosphorodithioate  (Compound  C)  was  confirmed 
by  GC/MS  analysis  by  comparison  with  the  au- 
thentic material.  The  buffalo  fish  contained  0.15 
ppm  Compound  C  and  0.5  ppm  total  O,  O-dialkyl- 
S-methylphosphorodithioates.  Subsequent  analyses 
of  fish  from  other  areas  showed  that  these  contami- 
nants were  not  limited  to  the  Hartford-Wood 
River  area.  Lower  residue  levels  of  Compound  C, 
ranging  from  0.01  to  0.05  ppm,  were  found  in  fish 
from  the  Mississippi  River  at  Sauget,  IL,  and  from 
the  Delaware  River  and  Newark  Bay  in  NJ.  (Au- 
thor's abstract) 
W87-O0734 


NOTE  ON  THE  USE  OF  RAPPAPORT- VASSI- 
LIADIS  MEDIUM  (R10/RV)  FOR  THE  ISOLA- 
TION OF  SALMONELLAS  FROM  SEWAGE 
AND  SEWAGE  SLUDGES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). Western  Div. 
D.  C.  Watson. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  2,  p  205-206,  August  1985.  1  tab,  5  ref. 

Descriptors:  'Culture  media,  'Isolation,  'Salmo- 
nella, 'Wastewater,  'Sludge,  Selective  media, 
Sewage  bacteria,  Bacteria. 

The  use  of  a  modified  Rappaport  broth  for  the 
selective  enrichment  of  salmonellas  in  sewage 
sludge  is  described.  Comparative  trials  were  car- 
ried out  using  Muller  Kauffman-Tetrathionate 
(MKT)  broth  and  Rappaport  Vassiliadis  (R10/RV) 
medium  for  selective  enrichment.  R10/RV  broth 
gave  on  the  average  a  higher  count  of  salmonellas 
per  100  ml  of  wet  sludge  than  did  MKT  for  the 
same  sample,  and  is  to  be  preferred  for  routine 
monitoring.  However,  while  44%  of  all  samples 
gave  higher  counts  with  R10/RV  than  with  MKT 
as  the  selective  enrichment  medium,  39%  of  all 
samples  gave  the  same  count  with  both  media,  thus 
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not    invalidating    previous    work    using    MKT. 

(Doria-PTT) 

W87-00761 


BIOMONTTORING    NETWORKS    OPERATED 
BY  SCHOOLCHILDREN, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario). 

For  primary  bibliographic  entry  see  Field  7A. 

W87-00771 


INCIDENCE  OF  THREE  NEW  SALMONELLA 
SEROTYPES  -  S.  IRUMU,  S.  PANANA  &  S. 
LEXINGTON  FROM  THE  SOUTH-EAST 
COAST  OF  INDIA  (PORTO  NOVO), 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 
of  Advanced  Study  in  Marine  Biology. 
T.  Ramamurthy,  S.  Ramesh,  and  R.  Natarajan. 
Indian  Journal   of  Medical   Research   UMRAQ, 
Vol.  81,  No.  6,  p  558-560,  June  1985.  1  tab,  17  ref. 

Descriptors:  'Salmonella,  'India,  *Pathogenic  bac- 
teria, 'Public  health,  Pathogens,  Bacteria,  Sedi- 
ments, Plankton. 

The  incidence  of  three  new  Salmonella  serotypes 
was  recorded  for  the  first  time  in  India  in  environ- 
mental samples  for  Pitchavaram  mangrove  and 
Vellar  estuary.  They  include  S.  irumu  6,7:l,v:l,5 
(group  C  sub  1);  S.  panama  l,9,12:l,v:1.5  (group  D 
sub  1);  and  S.  lexington  3,10:z  sub  10:1,5  (group  E 
sub  1).  Fifty-four  samples  representing  water,  sedi- 
ment, and  plankton  from  the  two  biotopes  were 
collected  over  a  six-month  period.  Twenty-three 
cultural  positive  samples  for  Salmonella  were  iden- 
tified and  found  contaminated  with  S.  irumu  (6 
strains),  S.  panama  (8  strains),  and  S.  lexington  (17 
strains).  (Author's  abstract) 
W87-00789 


RADIOACTIVITY  IN  SILT  FROM  THE  RTVER 
LEA,  ENGLAND, 

North  East  London  Polytechnic  (England).  Dept. 

of  Physical  Sciences. 

L.  R.  Day,  and  H.  H.  Zumpe. 

Environmental    Pollution    (Series    B)    EPSPDH, 

Vol.  12,  No.  1,  p  75-84,  1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  *Radioactivity,  *Silt,  *River  Lea, 
•England,  Potassium,  Uranium,  Thorium,  Fallout, 
Water  quality,  Sediments. 

Levels  of  radioactivity  in  silt  in  the  River  Lea 
using  the  gross  beta  count  rate  method  and 
gamma-ray  spectrometry  have  been  measured.  Re- 
sults show  that  the  environmental  levels  are  very 
low  and  appear  to  be  due  to  naturally  occurring 
potassium,  uranium,  and  thorium,  and  a  small 
amount  of  137-Cs,  probably  from  fallout.  The  evi- 
dence suggests  that  pollution  due  to  radioactivity 
present  in  the  river  is  negligible.  (Author's  ab- 
stract) 
W87-00790 


REPETnTVE  STRIPPING  AND  TRAPPING 
APPLIED  TO  THE  DETERMINATION  OF 
TRACE  HYDROCARBONS  EM  AQUEOUS 
SAMPLES, 

Ceskoslovenska  Akademie  Ved,  Brno.  Ustav  Ana- 

lyticke  Chemi. 

J.  Drozd,  Z.  Vodakova,  and  J.  Novak. 

Journal  of  Chromatography  JOCRAM,  Vol.  354, 

p  47-57,  February  28,  1986.  4  fig,  3  tab,  15  ref. 

Descriptors:  'Chemical  analysis,  'Hydrocarbons, 
•Trace  levels,  'Quantitative  analysis,  *Water  anal- 
ysis, Wastewater  analysis,  Stripping,  Trapping, 
Benzene,  Toluene,  Decane,  Undecane,  Dodecane. 

The  method  of  repetitive  stripping  and  trapping  of 
analytes  was  investigated  to  determine  the  reliabil- 
ity of  the  quantitative  results.  Different  experimen- 
tal variants  of  the  method  were  tested  by  analyzing 
water-air  model  systems  with  low  levels  of  ben- 
zene, toluene,  n-decane,  n-undecane,  and  n-dode- 
cane  as  analytes  in  the  aqueous  phase.  Whereas  in  a 
closed  circuit  the  stripping/trapping  process  can 
be  conducted  either  in  a  conservation  or  in  an 
equilibration  regime,  in  an  open  arrangement  the 


conservation  or  pseudoequilibration  (non-station- 
ary conditions)  mode  of  trapping  is  possible.  All 
these  variants  yielded  good  quantitative  results. 
Systematic  negative  errors  of  20-40%  were  attrib- 
uted to  non-constant  (concentration-dependent) 
matrix  effects  associated  with  the  adsorption  of  the 
analytes  at  the  water-air  interface.  The  ability  of 
the  repetitive  stripping/trapping  method  to  elimi- 
nate such  effects  was  tested  by  comparing  the 
results  for  the  determination  of  low  micro  g/1 
levels  of  benzene,  toluene,  and  n-decane  in  a  water- 
air  and  in  a  water-Carbowax  400  (9:l)-air  system. 
Whereas  the  method  of  external  calibration  by 
means  of  a  reference  water-air  system  gave  errone- 
ous results  for  the  system  with  Carbowax  400,  the 
results  obtained  by  the  repetitive  stripping/trap- 
ping method  were  correct.  (Author's  abstract) 
W87-O0792 


CHARACTERIZATION  OF  MINERAL 

WATERS  BY  HIGH-PERFORMANCE  LIQUTO 
CHROMATOGRAPHY, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 

G.  P.  Cartoni,  and  F.  Coccioli. 

Journal  of  Chromatography  JOCRAM,  Vol.  360, 

No.  1,  p  225-230,  June  1986.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Mineral  water,  'Chemical  analysis, 
•Chromatography,  'Pollutant  identification,  Gas 
liquid  chromatography,  Organic  matter,  Phenylin- 
dole,  Water  pollution. 

Results  are  reported  for  some  Italian  mineral 
waters  by  high-performance  liquid  chromography 
(HPLC)  with  an  on-line  trace  enrichment  of  the 
non-volatile  organic  fraction.  HPLC  studies  have 
been  carried  out  on  the  analysis  of  surface  waters, 
especially  for  pollutant  determinations.  Priority 
pollutant  phenols  have  been  determined  at  trace 
levels.  In  drinking  water,  the  non-volatile  organic 
compounds  were  analyzed  by  HPLC  and  some 
compounds  identified  by  mass  spectrometry.  The 
on-line  trace  enrichment  by  HPLC  has  been  ap- 
plied to  identify  some  pollutants  in  lake  water  and 
in  mineral  and  river  waters.  Reversed-phase 
HPLC  has  been  applied  to  the  determination  of 
dissolved  organic  matter  in  estuarine  water.  High- 
performance  size  exclusion  chromatography  was 
employed  to  study  aquatic  humic  substances,  and 
then-  molecular  weight  range  was  estimated.  The 
addition  of  chlorine  to  drinking  water  produces 
chlorinated  compounds  from  the  humic  substances, 
and  those  have  been  identified  by  gas  chromatog- 
raphy. Finally,  the  contamination  of  water  stored 
in  plastic  bottles  has  been  investigated  by  HPLC. 
This  procedure  of  trace  enrichment  on  the  top  of 
the  analytical  column  is  advantageous  for  clear 
diluted  samples  such  as  mineral  waters.  With  the 
described  method  the  risk  of  contamination  from 
solvents  and  laboratory  manipulation  is  strongly 
reduced.  No  instrument  modification  is  required 
and  any  commerical  apparatus  can  be  used.  The 
chromatograms  obtained  are  very  characteristic 
for  each  type  of  mineral  water  examined,  and  as  it 
is  required  to  determine  the  chemical  composition 
of  inorganic  constituents,  an  HPLC  analysis  of  the 
dissolved  organic  materials  should  also  be  carried 
out.  The  majoor  components  of  these  non-volatile 
organic  materials  should  also  be  carried  out.  The 
major  components  of  these  non-volatile  organic 
substances  are  the  humic  compounds  found  at  a 
wide  range  of  concentrations.  Phenylindole  has 
been  identified  in  mineral  waters  stored  in  plastic 
containers.  (Lantz-PTT) 
W87-00795 


The  seasonal  variations  in  the  water  quality  indices 
of  dissolved  oxygen,  biological  oxygen  demand 
(BOD),  turbidity,  total  solids,  nitrates,  phosphates, 
hydrogen-ion  concentration  (pH),  temperature, 
and  fecal  conforms  of  the  Warri  River  at  five 
sampling  points  were  investigated  from  July  1981 
to  July  1982.  The  waters  are  oligotrophy  with 
respect  to  nitrate  and  phosphate  levels  and  there- 
fore excellent  throughout  the  period  of  investiga- 
tion. Water  quality  indices  for  pH  and  temperature 
also  showed  that  the  waters  were  medium  to  good 
from  month  to  month.  However,  water  quality 
indices  for  dissolved  oxygen,  turbidity,  and  total 
solids  revealed  a  seasonal  effect  on  these  param- 
eters, although  the  waters  were  generally  medium 
to  good.  With  respect  to  fecal  coliforms,  there  was 
a  longitudinal  gradient  whereby  the  waters  dete- 
riorated from  Udu  Bridge  (near  the  source)  to 
Warri,  where  they  are  very  polluted  as  a  result  of 
indiscriminate  disposal  of  human  wastes  into  the 
river.  The  application  of  the  weighted  mean  index 
to  all  nine  parameters  showed  the  Warri  River 
waters  to  be  medium  to  good.  The  immediate 
source  of  pollution  in  the  Warri  River  is  sewage, 
rather  than  industrial.  (Author's  abstract) 
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IDENTIFICATION  OF  POLLUTANT  OR 
TRACER  SOURCES  USING  DISPERSION 
THEORY, 

Institute  of  Hydrology,  Wallingford  (England). 

P.  G.  Whitehead,  R.  J.  Williams,  and  G.  M. 

Hornberger. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  273-286,  May  30,   1986.   5  fig,   3  tab,   13  ref, 

National  Park  Service  Contract  CX-0001-9-0038. 

Descriptors:  'Dispersion  theory,  'Water  pollution 
sources,  'Tracers,  'Pollutant  identification,  'Bed- 
ford Ouse  River,  'White  Oak  Run,  England,  Vir- 
ginia, Hydraulic  geometry,  Stream  velocity,  Cur- 
rents, Pollutants,  Peclet  numbers,  Dispersion  coef- 
ficient, Algorithms,  Optimization,  Flow  rates. 

A  technique  based  on  dispersion  theory  for  the 
identification  of  a  pollutant  or  tracer  entering  a 
river  system  employs  an  optimization  algorithm  to 
estimate  Peclet  numbers  and  dispersion  coefficients 
from  tracer  experiments  conducted  over  a  range  of 
flow  rates  prior  to  application  to  pollution  prob- 
lems. Data  from  the  Bedford  Ouse  River  (South- 
eastern England)  and  White  Oak  Run  (Virginia) 
are  used  to  demonstrate  the  approach.  The  varia- 
tion with  flow  rate  of  stream  velocity  and  disper- 
sion coefficient  is  investigated.  The  sensitivity  of 
the  technique  to  errors  in  the  dispersion  coefficient 
is  evaluated.  It  is  concluded  that  experimentally 
derived  dispersion  coefficients  are  preferable  to 
values  obtained  using  hydraulic  or  channel  geo- 
metric approaches.  (Author's  abstract) 
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ANALYSIS,  ACCUMULATION  AND  CENTRAL 
EFFECTS  OF  TRIHALOMETHANES.  I.  BRO- 
MOFORM, 

Institute    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5C. 
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WATER  QUALITY  INDEX:  APPLICATION  IN 
THE  WARRI  RIVER,  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy. 

A.  B.  M.  Egborge,  and  J.  Benka-Coker. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.    12,   No.    1,  p  27-40,    1986.    11   fig,    15   ref. 

Descriptors:  'Water  quality,  'Water  quality  stand- 
ards, 'Warri  River,  Pollutant  identification,  'Nige- 
ria, Physical  properties,  Seasonal  variation,  Dis- 
solved oxygen,  Oxygen,  Biological  oxygen 
demand,  Oxygen  demand,  Turbidity,  Solids,  Ni- 
trates, Phosphates,  Hydrogen  ion  concentration, 
Coliforms,  Bacteria,  Temperature,  Water  pollution 
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SEDIMENTATION,  NUTRIENT  ACCUMULA- 
TION, AND  EARLY  DIAGENESIS  IN  LOUISI- 
ANA BARATARIA  BASES  COASTAL 
MARSHES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
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EMISSIONS  OF  SULFUR  GASES  TO  THE  AT- 
MOSPHERE FROM  ESTUARIES  AND  COAST- 
AL AREAS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Chemis- 
try- 
For  primary  bibliographic  entry  see  Field  2L. 
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FATE  OF  NUCLIDES   IN   NATURAL-WATER 

SYSTEMS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

K.  K.  Turekian. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE83-003060, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/EV/ 13573-32,  November  30, 

1982.  Annual  Progress  Report.  5  p.  DOE  Grant 

DE-AC02-76EV 13573. 

Descriptors:  'Radioactive  tracers,  *Fate  of  pollut- 
ants, 'Radioactive  dating,  'Natural  waters,  'Fate 
of  nuclides,  'Isotopic  studies,  'Lead,  radioisotopes, 
Beryllium  radioisotopes,  Uranium  radioisotopes, 
Thorium  radioisotopes,  Precipitation,  Deposistion, 
Soil  profiles,  Groundwater,  Acquisition. 

Both  the  land  and  the  sea  are  sources  of  energy 
and  repositories  of  the  consequences  of  man's  use 
of  energy.  They  are,  however,  not  isolated  from 
each  other.  Transport  by  streams  and  the  air  inex- 
orably couple  land  and  sea.  Man  has  added  to  these 
natural  couriers  our  capacity  to  transport  goods 
and  wastes  to  and  across  all  parts  of  the  world.  A 
proper  study  of  the  environmental  effects  of 
energy  use  should  consider  the  coupled  nature  of 
all  these  systems.  This  will  provide  a  balanced 
view  of  the  consequences  of  impacting  the  land 
and  the  sea  with  energy  related  activities.  The 
approach  has  been  to  look  at  each  of  these  systems 
with  the  techniques  which  are  believed  to  be  valu- 
able in  tracing  the  behavior  of  nuclides  in  natural 
waters.  Using  210-Pb  standing  crop  in  soils,  one 
can  obtain  the  precipitation  and  deposition  flux  of 
210-Pb  from  the  atmosphere.  This  provides  a 
method  of  determining  the  flux  of  other  chemical 
species,  such  as  Pb,  dust  and  sulfate,  to  the  surface. 
Recent  work  has  concentrated  on  the  orographic 
effects  of  aerosol  deposition.  Another  cosmogenic 
isotope,  10-Be,  with  a  half-life  of  1.5  million  years, 
has  also  been  studied,  particularly  the  distribution 
of  10-Be  in  soil  profiles.  The  initial  aim  was  to  use 
the  standing  crop  of  10-Be  in  the  soil  to  obtain  an 
exposure  age  of  the  surface.  Date  surfaces  (i.e. 
raised  coastal  terraces,  dated  volcanic  flows,  etc) 
showed  that  10-Be  does  not  totally  accumulate  in 
the  soils  (all  from  California)  but  is  mobilized.  The 
mean  residence  time  appears  to  be  about  20,000 
years.  In  a  related  study,  members  of  the  238-U 
and  232-Th  decay  series  nuclides  in  the  major 
ground  water  aquifer  types  in  Connecticut,  were 
measured.  Using  222-Rn  as  a  flux  indicator,  the 
adsorption  and  desorption  coefficients,  distribution 
coefficients  and  retardation  factors  of  Ra,  Pb  and 
Th  in  these  aquifers,  have  been  determined.  (See 
also  W87-00005)  (Lantz-PTT) 
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ACID  DEPOSITION  IN  TEXAS:  TECHNICAL 
SUMMARY  AND  PERSPECTIVE,  VOLUME  U, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
J.  A.  Levy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-900817, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  TENRAC/EDF-057-Vol.  2,  January 
15,  1982.  Final  Report.  160  p,  2  fig,  15  tab,  180  ref. 
Project  80-L-l  1-6. 

Descriptors:  'Acid  rain,  'Texas,  Air  pollution,  Air 
pollution  effects,  Vegetation  effects,  Surface  water, 
Water  pollution  effects,  Ecological  effects,  Ecosys- 
tems. 

This  report  has  been  written  to  serve  as  a  resource 
document  in  developing  an  acid-deposition  work 
plan  for  the  State  of  Texas.  It  provides  a  summary 
of  the  available  technical  information  concerning 
critical  aspects  of  the  acid-deposition  question  as 
they  relate  to  Texas.  Data  and  information  present- 
ed in  this  report  were  used  to  qualitatively  evaluate 
acid  deposition  in  Texas  and  to  place  the  issue  into 
its  proper  perspective  relative  to  other  areas  of  the 
United  States.  The  available  body  of  knowledge 
suggests  that  acid  deposition  is  not  a  problem  of 
immediate  concern  throughout  most  of  Texas. 
Monitoring  of  precipitation  chemistry  is  currently 
being  conducted  at  several  sites  in  Texas,  primarily 
in  the  eastern  part  of  the  state.  Discussed  are  not 
only  the  origins,  transport,  transformation  and  re- 


moval, of  acid  deposition  in  Texas,  but  also  the 
effects  of  this  deposition  on  local  surface  waters, 
vegetation  and  aquatic  ecosystems.  Texas  differs 
significantly  with  respect  to  acid  deposition  from 
more  thoroughly  investigated  areas  of  the  U.S. 
(the  eastern  and  northeastern  parts  of  the  country 
and  the  Los  Angeles  Basin).  There  is  no  predomi- 
nant category  of  anthropogenic  emission  sources  in 
this  state.  In  general,  the  physical  environment  in 
Texas  is  less  sensitive  to  potential  acid  deposition 
effects  than  that  found  in  the  northeastern  U.S., 
and  the  meteorology  of  the  state  is  substantially 
different  from  that  of  other  parts  of  the  country. 
These  differences  suggest  that  the  chemistry  asso- 
ciated with  the  formation  and  removal  of  acid 
deposition  in  Texas  is  probably  unlike  that  investi- 
gated in  other  area.  Although  the  same  general 
chemical  mechanisms  are  present  in  Texas,  the 
reaction,  transformation,  and  deposition  rates  differ 
and  the  relative  importance  of  individual  mecha- 
nisms may  likewise  be  different.  In  particular,  the 
dry  deposition  of  acidic  substances  appears  to  be  of 
equal  or  greater  magnitude  than  acid  precipitation. 
(Lantz-PTT) 
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CLOUD  WATER:  AN  IMPORTANT  VECTOR 
OF  ATMOSPHERIC  DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  M.  Lovett,  and  W.  A.  Reiners. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE82-064646, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-821 136-6,  November  1982.  9  p, 
1  fig,  3  tab,  25  ref.  NSF  Grant  No.  DE79-07346. 

Descriptors:  'Clouds,  'Fogs,  'Atmospheric  depo- 
sition, 'Path  of  pollutants,  Acid  rain,  Air-earth 
interfaces,  Advected  fogs,  Radiation  fogs,  Appa- 
lachian Mountains,  Trace  metals,  Sulfur,  Nitrogen, 
Precipitation,  Orographic  precipitation. 

Cloud  water  deposition  is  an  important  vector  of 
water  and  chemical  input  to  the  subalpine  ecosys- 
tems of  the  northern  Appalachians  and  is  probably 
important  in  other  mountainous  and  seacoast  areas 
as  well.  This  paper  studies  advected  fogs,  using  the 
following  techniques:  (1)  modelling  cloud  water 
deposition,  and  (2)  chemical  analysis  of  cloud 
water.  In  the  northeastern  U.S.  subalpine  zone, 
high  rates  of  wet  deposition,  plus  this  cloud  water 
input,  subject  the  ecosystem  to  extremely  high 
loading  of  a  host  of  atmospheric  substances,  in- 
cluding mineral  acids,  trace  metals,  sulfur  and  ni- 
trogen. Consequently,  it  is  expected  that  any  ef- 
fects of  atmospheric  pollution  will  appear  in  these 
subalpine  forests  before  they  appear  in  other  eco- 
system. In  addition  to  producing  locally  important 
hydrological  and  chemical  deposition,  cloud  for- 
mation can  significantly  alter  removal  rates  of  pol- 
lutants from  an  air  mass  during  long-range  trans- 
port. Even  if  the  cloud  deposition  is  extremely 
restricted  in  area,  the  rates  of  deposition  are  high 
enough  to  be  comparable  to  ram  as  a  removal 
process.  This  fact  should  be  recognized  in  models 
of  air  pollutant  transport  in  complex  terrain. 
(Lantz-PTT) 
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TECHNICAL  BACKGROUND  INFORMATION 
FOR  THE  ENVIRONMENTAL  AND  SAFETY 
REPORT,  VOL.  5:  THE  1977  CLINCH  RIVER 
SEDIMENT  SURVEY  -  DATA  PRESENTA- 
TION, 

Oak  Ridge  National  Lab.,  TN. 
T.  W.  Oakes,  W.  F.  Ohnesorge,  J.  S.  Eldridge,  T. 
G.  Scott,  and  D.  W.  Parson. 
Available  from  the  National  Technical  Information 
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Descriptors:  'Clinch  River,  'Water  quality  moni- 
toring, 'Sediments,  'Data  collections,  'Radioac- 
tive wastes,  'Tennessee,  Data  interpretations,  Path 
of  pollutants,  Water  pollution  sources,  High-reso- 
lution gamma-ray  spectroscopy,  Environmental 
impact  statement,  Cesium,  Cobalt,  Spectroscopy 
Strontium,  Americium,  Curium,  Plutonium. 


Sources  Of  Pollution — Group  5B 

Since  the  establishment  of  Oak  Ridge  National 
Laboratory  (ORNL)  at  the  X-10  site  in  1943,  ra- 
dioactive materials  have  been  and  are  being  re- 
leased into  the  White  Oak  and  Melton  Branch 
basins  and  have  entered  their  drainages.  The  radio- 
active materials  are  transported  downstream  and 
into  the  Clinch  River.  The  releases  are  the  result  of 
normal  plant  discharges,  sewage  outfalls,  and  seep- 
age from  both  liquid-waste  disposal  areas  (ponds, 
pits,  and  trenches)  and  solid-waste  burial  grounds. 
Part  of  the  radioactivity  becomes  associated  with 
the  bottom  sediments  by  absorption  on  both  clays 
and  suspended  particulates,  which  ultimately  settle 
out.  By  measuring  the  accumulation  of  radioactive 
materials  in  the  bottom  sediments,  information  can 
be  obtained  regarding  the  dispersal  or  reconcentra- 
tion  of  wastes  in  the  environment.  Samples  from 
cores  in  the  Clinch  River  Basin  inventory  study 
were  analyzed  by  high-resolution  gamma-ray  spec- 
troscopy (137-Cs  and  60-Co)  and  by  specific  radio- 
chemical determination  (90-Sr,  239,  240-Pu,  241- 
Am,  and  244-Cm).  Data  from  all  analyses  per- 
formed on  a  given  core  are  presented  in  tabular 
form  along  with  sampling  date  and  location.  Tabu- 
lar data  for  cores  collected  in  the  Tennessee  River 
follow  those  for  the  Clinch  River.  The  Tennesse 
cores  are  also  given  in  an  upstream  to  downstream 
order.  This  procedure  is  also  used  for  the  few 
Emory  River  cores  that  follow  the  Tennessee 
River  cores.  In  a  large  number  of  cores,  gamma- 
ray  spectrometry  was  the  only  analysis  performed. 
Tabular  data  for  137-Cs  and  60-Co  at  levels  below 
1  picoCuries  (pCi)/g  (0.04  becquerels(Bq)/g)  have 
an  associated  error  estimate  of  +  30%  due  to 
counting  statistics  at  the  1  gamma  level  of  confi- 
dence. At  2  pCi/g  (0.07  Bq/g)  and  above,  counting 
statistics  becomes  less  important  than  uncertainties 
because  of  geometry,  density,  etc.  At  the  highest 
levels  of  activity  (>  100  pCi/g  (3.7  Bq/g)),  the 
estimated  overall  uncertainty  (standard  deviation) 
is  +  6%.  (Lantz-PTT) 
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OVERVD2W   OF  ODL  FIELD   BRINE   PROB- 
LEMS IN  THREE  JXLTNOIS  COUNnES. 

Greater  Egypt  Regional  Planning  and  Develop- 
ment Commission,  Carbondale,  IL. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-00048 


CONTROL  OF  GROUND  WATER  CONTAMI- 
NATION AT  AN  ACTIVE  URAMUM  MILL, 

Earth-Fax  Engineering,  Inc.,  Murray,  UT. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-00052 


PERMITTING  THE   MERCUR   GOLD   MINE 
TATLTNGS  POND, 

Getty  Mining  Co.,  Salt  Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-O0053 


HYDROLOGIC  MODELING  FOR  IDENTIFI- 
CATION OF  SALINITY  SOURCES  IN  A 
STREAM-AQUTFER  SYSTEM,  A  CASE  STUDY, 

Utah  Water  Research  Lab.,  Logan. 

M.  Sepehr,  L.  D.  James,  and  C.  Duffy. 

IN:  Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  156-185,  16  fig,  10  tab,  16 

ref. 

Descriptors:  'Hydrologic  modeling,  'Stream-aqui- 
fer systems,  'Water  pollution  sources,  'Saline 
water  intrusion,  Salinity,  Sevier  River  Basin,  Colo- 
rado, Percolation,  Model  studies,  Recharge,  Cost 
analysis,  Water  pollution  control. 

A  large  downstream  increase  in  dissolved  solids 
concentration  in  surface  and  subsurface  waters  is 
observed  in  the  Sigurd  Subbasin  of  the  Sevier 
River  Basin,  Colorado.  Electrical  conductivity  of 
the  river  water  during  the  low  flow  season  in- 
creases from  <  500  micromhoms/cm  (25  C)  to  > 
1600  in  the  12  miles  over  the  study  areas.  At  the 
upstream  end  of  the  subbasin,  deep  percolation 
from  irrigation  recharges  the  underlying  shallow 
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aquifer,  eventually  returning  to  the  river  as  base- 
flow.  Significant  salinity  increases  are  observed  in 
the  downstream  aquifers  as  a  result  of  contact  with 
saline  sedimentary  strata.  A  model  study  of  this 
complex  stream-aquifer  system  has  combined  ap- 
plications of:  a  surface  and  soil-water  routing 
model  (the  BSAM-SALT  model)  to  estimate  river, 
irrigation  and  lateral  basin  recharge  and,  the  USGS 
Modular  Ground  Water  Model  in  both  steady-state 
and  transient  modes  to  represent  salt  movement 
through  the  system.  Decomposition  of  a  complex, 
multi-layered,  stream-aquifer  system  into  the  com- 
ponents and  then  computing  recharge  a  regional 
flow  and  salt  balance  pattern  by  applying  ground- 
water flow  and  solute  transport  models  proved  an 
effective  procedure  for  understanding  the  complex 
stream-aquifer  system.  Application  of  the  surface 
routing  hydrologic  model  provided  input  to  the 
three-dimensional  groundwater  model  and  a  water 
balance  in  whole  aquifer  system  was  computed. 
Both  steady-state  and  transient  calibration  of  the 
groundwater  model  was  performed.  By  application 
and  calibration  of  the  transport  model  the  salt 
contribution  from  different  sources  such  as  the 
saline  Arapien  shale  and  irrigation  return  flow 
were  identified.  A  management  strategy  was  devel- 
oped which  provided  for  river  augmentation  by 
pumping  from  low  salinity  regions  in  the  aquifer. 
Effectiveness  of  this  strategy  as  a  salinity  control 
measure  was  evaluated  by  the  groundwater  flow 
and  transport  models.  The  pumping  costs  for  dif- 
ferent levels  of  salinity  control  were  analyzed  and 
the  effects  of  the  withdrawals  on  the  shallow 
aquifers  were  simulated.  (See  also  W87-00049) 
(Author's  abstract) 
W87-OO055 


SOLUTE  TRANSPORT  IN  A  GROUNDWATER 
SYSTEM  WITH  REVERSING  REGIONAL  GRA- 
DIENTS, 

Nevada  Univ.   System,   Reno.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-0OO56 


MODELING  OF  FLOW  AND  CONTAMINANT 
TRANSPORT  IN  FRACTURED  ROCK  RELAT- 
ED TO  HIGH-LEVEL  NUCLEAR  WASTE  RE- 
POSITORY, 

Nevada  Univ.   System,   Reno.   Water  Resources 

Center. 

Z.  Panahi. 

IN:  Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,   Nevada.    1985.   p  206-219,    1   tab,   31   ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•Fractured  rock,  *Radioactive  waste  disposal, 
Computer  models,  Saturated  flow,  Fracture  per- 
meability, Unsaturated  flow,  Yucca  Mountain, 
Nevada. 

Computer  models  that  can  be  used  to  analyze  and 
predict  the  performance  of  a  high-level  nuclear 
waste  repository  emplaced  in  fractured  rock  for- 
mation are  reviewed.  The  processes  of  interest  for 
the  model  selection  are  saturated-unsaturated  flow, 
chemical  transport,  heat  transfer,  and  geomechani- 
cal  process.  The  models  are  addressed  with  the 
capability  of  simulating  one  or  more  of  the  above 
processes  in  fractured  porous  media.  The  possible 
applicability  of  the  models  to  the  near-field,  meso- 
field,  and  far-field  of  a  repository  setting  are  dis- 
cussed. Specific  interest  is  in  the  applicability  of 
the  models  to  the  unsaturated  geologic  formation 
of  the  Yucca  Mountain  proposed  high-level  reposi- 
tory in  Nevada  and  the  capability  for  evaluation 
and  analysis  of  the  performance  of  the  geohydrolo- 
gic  system  of  the  site  as  a  high-level  radioactive 
waste  repository.  (See  also  W87-00049)  (Author's 
abstract) 
W87-OO057 


GROUND  WATER  ASSESSMENTS  UNDER 
THE  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For   primary  bibliographic   entry  see   Field   5G. 


W87-O0O58 


PREVENTING  GROUND  WATER  CONTAMI- 
NATION FROM  UNDERGROUND  STORAGE 
TANK  SYSTEMS, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field   5G 

W87-00059 


NEW  LOOK  AT  THE  SALT  LOAD  OF  THE  RIO 
SALADO,  NEW  MEXICO, 

Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 
W.  D.  White. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers:  Western  Regional 
Ground  Water  Conference,  January  15-16,  1985, 
Reno,  Nevada.  1985.  p  332-347,  5  fig,  2  tab,  10  ref. 

Descriptors:  *Rio  Salado,  *New  Mexico,  *Salinity, 
•Water  pollution  sources,  Jemez  River,  Rio 
Grande,  Dissolved  solids,  Path  of  pollutants,  Trav- 
ertine, Springs,  Water  sampling,  Sulfates,  Chloride, 
Wells. 

The  Rio  Salado,  north-central  New  Mexico,  spans 
the  San  Juan  Basin  Nacimiento  Uplift  contact, 
marked  by  extensive  travertine  deposits  associated 
with  the  Pajarito  Fault.  The  Rio  Salado  has  long 
been  recognized  as  a  source  of  high  dissolved  loads 
for  the  lower  Jemez  River  and  Rio  Grande.  Struc- 
turally controlled  travertine  springs  west  of  San 
Ysidro  and  along  the  Arroyo  Penasco  are  principle 
contributors  to  the  dissolved  load  of  the  Rio 
Salado.  Not  previously  discussed  in  the  literature  is 
the  possible  contribution  of  salt  from  overland 
flow  off  approximately  14  sq  mi  of  gypsum  out- 
crop as  the  Rio  Salado  follows  the  dip  slope  of  the 
Jurassic  age  Todilto  Formation.  Base  flow  of  the 
Rio  Salado  was  sampled  through  its  strike-valley 
reach  to  document  changes  in  water  quality.  A 
flow  diagram  of  chloride  loading  shows  that  the 
travertine  springs  and  an  abandoned  flowing  well 
are  the  principle  sources  of  the  dissolved  load. 
Dissolution  of  the  Todilto  outcrop  adjacent  to  the 
Rio  Salado  occurs  in  its  upper  reach,  but  becomes 
relatively  less  important  downstream  due  to  the 
influx  of  sulfate-rich  waters  in  its  lower  reach.  A 
trilinear  plot  of  spring  and  surface  water  samples 
suggest  a  deep  regional  flow  system  from  the  San 
Juan  Basin  is  the  source  for  the  travertine  springs. 
The  same  system  discharges  over  a  large  area, 
including  the  channel  of  the  Rio  Salado  and  at 
Ojito  Spring,  six  miles  west  of  Arroyo  Penasco. 
The  probable  source  of  the  sodium  sulfate  rich 
waters  are  deeply  buried  Paleozoic  rocks  of  the 
San  Juan  Basin.  Geothermal  waters  of  the  Jemez 
Mountain  type  are  not  seen  in  the  Rio  Salado.  (See 
also  W87-O0O49)  (Author's  abstract) 
W87-O0064 


LONG-TERM    HYDROLOGIC    MONITORING 

PROGRAM:  GNOME  SITE,  EDDY  COUNTY, 

NEW  MEXICO. 

Department  of  Energy,  Las  Vegas,  NV.  Nevada 

Operations  Office. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE83-004131, 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  NVO-241,  1982.  29  p,  9  fig,  2  tab,  20 

ref. 

Descriptors:  'Nuclear  explosions,  'Water  quality, 
♦Groundwater  pollution,  'Monitoring,  'Gnome 
Site,  'New  Mexico,  'Radioactivity  effects,  Radio- 
activity, Public  health,  Legal  aspects.  Cleanup  op- 
erations, Geohydrology,  Information  exchange, 
Documentation. 

The  Gnome  site  is  located  in  Eddy  County,  ap- 
proximately 31  miles  southeast  of  the  city  of  Carls- 
bad, New  Mexico.  Project  Gnome,  with  a  yield  of 
3.1  kilotons,  was  detonated  December  10,  1961.  It 
was  the  first  nuclear  detonation  designed  specifi- 
cally for  peaceful  purposes  and  the  first  under- 
ground event  of  the  Plowshare  Program  to  take 
place  outside  the  Nevada  Test  Site.  The  purpose  of 
the  Long-Term  Hydrologic  Monitoring  Program 
at  the  Gnome  site  is  to  obtain  data  that  will  assure 


the  public  safety;  inform  the  public,  the  news 
media,  and  the  scientific  community  relative  to 
radiological  contamination;  and  to  document  com- 
pliance with  federal,  state,  and  local  antipollution 
requirements.  The  Gnome  site  geographical  set- 
ting, climate,  geology,  and  hydrology  are  de- 
scribed. Site  history,  including  Gnome  event  infor- 
mation and  pre-and  post-Gnome  monitoring  by  the 
U.S.  Public  Health  Service  and  the  USGS,  is  de- 
scribed. Site  cleanups  of  1968  and  1979  are  de- 
scribed. Postoperational  surveys  indicate  that  the 
Gnome  site  is  well  below  the  established  decon- 
tamination criteria  and  that  no  hazard  exists  or  will 
likely  occur  during  public  use  of  the  surface  of  the 
Gnome  site.  The  Long-Term  Hydrologic  Monitor- 
ing Program  for  the  Gnome  site  is  described.  (Au- 
thor's abstract) 
W87-00066 


DOCUMENTATION  OF  SED-A  SEDIMENT/ 
WATER  COLUMN  CONTAMINANT  MODEL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00073 


CHEMICAL  CONTAMINANTS  IN  EDIBLE, 
NON-SALMONTO  FISH  AND  CRABS  FROM 
COMMENCEMENT  BAY,  WASHINGTON, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

A.  R.  Gahler,  J.  M.  Cummins,  J.  N.  Blazevich,  R. 

H.  Rieck,  and  R.  L.  Arp. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB83-172163, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA-9 10/9-82-093,  December   1982. 

118  p,  1  fig,  4  tab,  13  ref,  4  append. 

Descriptors:  'Chemical  analysis,  'Water  pollution, 
'Fish,  'Crabs,  'Commencement  Bay,  'Washing- 
ton, Puget  Sound,  Discovery  Bay,  Tissue  analysis, 
Mercury,  Polychlorinated  biphenyls,  DDT,  Heavy 
metals,  Organic  compounds. 

A  survey  of  chemical  contaminants  in  fish  and 
crabs  from  Puget  Sound's  Commencement  Bay 
area  was  initiated  following  reports  by  various 
agencies  that  certain  waterways  in  the  area  con- 
tained relatively  high  levels  of  potentially  toxic 
chemicals.  Information  was  collected  to  provide 
the  Tacoma-Pierce  County  Health  Department 
with  chemical  data  needed  to  begin  a  preliminary 
assessment  of  any  health  risk  possibly  faced  by 
persons  eating  fish  and  crabs  from  Commencement 
Bay  and  adjacent  waters.  Sampling  was  conducted 
from  July  1981  to  January  1982.  Eighty-six  non- 
salmonid  fish  and  six  Dungeness  crabs  were  col- 
lected from  popular  sport  fishing  locations  in  the 
vicinity  of  Commencement  Bay  and  from  a  remote 
reference  area,  Discovery  Bay.  Muscle  tissue  from 
these  specimens  was  chemically  analyzed  for  se- 
lected metals  and  organic  compounds  (EPA  priori- 
ty pollutants).  Specimens  from  the  Commencement 
Bay  area  generally  had  higher  contaminant  levels 
than  did  the  specimens  collected  from  Discovery 
Bay.  The  pollutant  concentrations  in  the  fish  and 
crabs  varied  considerably,  depending  on  the  spe- 
cies and  their  location.  The  highest  concentrations 
of  polychlorinated  biphenyls  (PCB's)  and  pesti- 
cides were  measured  in  fish  from  the  Hylebos 
Waterway,  while  the  highest  total  metal  concen- 
trations measured  in  fish  were  found  in  flatfish 
from  the  Point  Defiance  Dock.  Regardless  of 
where  the  crabs  were  collected,  they  contained 
total  metal  concentrations  several  times  higher 
than  the  highest  levels  detected  in  fish.  The  mercu- 
ry, PCB,  and  DDT  concentrations  measured  were 
always  well  below  the  tolerance  or  action  levels 
estabalished  by  U.S.  Food  and  Drug  Administra- 
tion (FDA).  However,  few  specific  guidelines  are 
available  to  assist  in  the  direct  assessment  of  the 
potential  toxicity  of  many  individual  chemicals  de- 
tected. The  existing  guidelines  also  do  not  address 
possible  combinations  of  chemicals  and  metabo- 
lites. No  attempt  was  made  in  this  report  to  con- 
duct an  overall  assessment  based  on  these  data. 
(Author's  abstract) 
W87-O0076 
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LONG-TERM    HYDROLOGIC    MONITORING 
PROGRAM,  AMCHTTKA  ISLAND,  ALASKA. 

Department  of  Energy,  Las  Vegas,  NV.  Nevada 

Operations  Office. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-00080 


EFFECTS      OF      WASTE      DISPOSAL      ON 
GROUNDWATER  AND  SOURCE  WATER. 

International    Association    of  Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00126 


DETERMINATION  OF  THERMAL  POLLU- 
TION OF  THE  RIVER  MEUSE, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

C.  J.  Schouten,  and  H.  A.  R.  de  Bruin. 

IN:  Effects  of  Water  Disposal  on  Groundwater 

and  Surface  Water,  IAHS  Publication  No.   139, 

1982.  Proceedings  of  a  Symposium  held  during  the 

First  Scientific  General  Assembly  of  the  IAHS  at 

Exeter,  England,  July  19-30,  1982.  p  49-62,  4  fig,  5 

tab,  12  ref. 

Descriptors:  •Thermal  pollution,  *Meuse  River, 
•Water  pollution  identification,  Mathematical 
equations,  Mathematical  models,  North  Sea,  Natu- 
ral waters,  Physical  models. 

The  thermal  pollution  of  the  River  Meuse  is  con- 
sidered using  three  methods  for  the  determination 
of  the  natural  water  temperature  (T  sub  N)  which 
is  defined  as  the  temperature  the  river  would  have 
under  undisturbed  circumstances.  The  first  two 
methods  consist  of  a  simple  comparison  of  the 
measured  (annual  mean)  river  temperature  with  the 
corresponding  values  of  (a)  the  air  temperature 
observed  at  a  nearby  weather  station,  and  (b)  the 
temperature  of  the  North  Sea  at  a  location  which  is 
not  thermally  polluted.  For  these  comparisons  use 
is  made  of  long  term  records  of  air  and  water 
temperatures  since  1910.  The  third  method  is  a 
physical  technique.  With  a  physical  model  the 
natural  water  temperature  is  evaluated  from  stand- 
ard weather  data,  notably  the  duration  of  bright 
sunshine,  air  temperature,  humidity  and  wind 
speed.  Assuming  that  there  was  a  negligible  ther- 
mal pollution  before  1928  it  is  found  that  on  an 
annual  basis  T  sub  N  can  be  calculated  with  T  sub 
N  -  T  sub  a  +  2  and  T  sub  N  =  T  sub  s  +  1(K), 
where  T  sub  a  and  T  sub  s  are  the  air  and  North 
Sea  temperature  respectively.  It  is  concluded  that 
the  T  sub  n  values  evaluated  with  the  physical 
model  compare  well  with  the  T  sub  N's  obtained 
from  the  mean  air  or  mean  North  Sea  tempera- 
tures. The  physical  model  has  the  advantage  that  it 
is  applicable  over  a  shorter  time  interval  than  1 
year.  The  calculations  show  a  temperature  increase 
of  about  2.5  K  at  Maastricht  since  1910.  (See  also 
W87-O0127)  (Author's  abstract) 
W87-00131 


BOTTOM  SEDIMENT  CHEMISTRY  AND 
WATER  QUALITY  NEAR  MOUNT  EMMONS, 
COLORADO, 

Woodward-Clyde  Consultants,  Denver,  CO. 
T.  D.  Steele,  and  T.  H.  Coughlin. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  63-78,  5  fie,  1 
tab,  33  ref.  6 

Descriptors:  'Bottom  sediments,  *Water  quality, 
•Mount  Emmons,  •Chemical  analysis,  Colorado, 
Trace  metals,  Mine  wastes,  Streamflow,  Molybde- 
num, Arsenic,  Coal  Creek,  Iron,  Manganese,  Zinc. 

Reconnaissance  surveys  of  selected  trace-metal 
concentrations  of  bottom  sediments  of  two  streams 
in  the  vicinity  of  Mount  Emmons  in  south-central 
Colorado  were  made  during  August  1980  and  July 
1981.  Mineral  mining  has  occurred  in  the  study 
area  in  the  past,  and  development  of  a  new  molyb- 
denum mine  is  planned.  Associated  treatment  of 
existing  and  projected  mine  drainage  along  with 
the  construction  and  operation  of  mine  facilities 


may  alter  the  streamflow  and  water  quality  re- 
gimes. The  data  from  the  reconnaissance  surveys 
were  compared  to  recent  water  quality  data  at  sites 
along  the  same  stream  reaches.  The  largest  concen- 
trations of  arsenic  in  both  water  and  bottom  sedi- 
ments in  both  surveys  were  measured  for  samples 
near  the  headwater  reach  of  Coal  Creek,  which  is 
approximately  3  miles  upstream  from  the  proposed 
mining  activity.  Iron  concentrations  in  bottom 
sediments  were  slightly  greater  at  sampling  sites 
near  the  headwaters  of  both  streams  and  were 
substantially  greater  at  sites  downstream  from  an 
old  mine  discharge  into  Coal  Creek.  Stream  pro- 
files for  manganese  and  zinc  concentrations  in 
bottom  sediments  gradually  increased  in  a  down- 
stream direction  along  Coal  Creek,  in  contrast  to 
the  abrupt  increase  in  concentrations  of  these  trace 
metals  for  water  samples  collected  downstream 
from  the  old  mine  discharge.  Trace-metal  concen- 
trations in  bottom  sediments  tended,  in  general,  to 
be  greater  for  the  1981  survey  compared  to  the 

1980  survey,  which  may  have  reflected  both  the 
below-normal   streamflow   that   occurred   during 

1981  relative  to  above-normal  streamflows  during 
1980,  as  well  as  the  influence  of  a  sequestriant 
agent  or  possibly  a  residual  polymer  introduced 
with  the  discharge  of  a  heavy  metals  treatment 
plant.  Profiles  of  bottom  sediment  trace-metal  con- 
centrations tend  to  depict  a  more  integrated  de- 
scription of  lithological  factors  affecting  water 
chemistry  in  contrast  to  the  more  highly  variable 
concentrations  with  season  in  water.  (See  also 
W87-O0127)  (Author's  abstract) 

W87-00132 


SOLUTE  MOVEMENT  IN  UNSATURATED 
SOILS  UNDER  INTERMITTENT  CONDI- 
TIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-00133 


DYNAMIC    NITROGEN    BALANCE    MODEL 
FOR  RTVER  SYSTEMS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
W87-00134 


BROMIDE  IN  URBAN  RUNOFF  -  WATER 
QUALITY  CONSIDERATIONS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
C.  J.  Sollars,  C  J.  Peters,  and  R.  Perry. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  101-112,  2  fig, 
2  tab,  19  ref. 

Descriptors:  •Bromide,  *Urban  runoff,  *Water 
quality,  Path  of  pollutants,  Trihalomethanes, 
Roads,  Runoff  precipitation,  Air  pollution,  Lead, 
Water  pollution  sources. 

The  significance  of  bromide  present  in  urban 
runoff  and  its  impact  on  water  quality  with  respect 
to  trihalomethanes  (THM)  in  water  supplies  is 
discussed.  A  well-defined  road  catchment  has  been 
used  to  examine  the  occurrence  and  sources  of 
bromide  in  runoff,  precipitation  and  air.  In  urban 
areas,  traffic  density  will  generally  be  lower  than 
on  a  major  motorway  and  the  rate  of  initial  lead 
particulate  emission  and  deposition  therefore 
lower,  except  on  the  busiest  routes.  On  motorways, 
however,  traffic  generated  turbulence  and  general- 
ly more  exposed  conditions  will  serve  to  signifi- 
cantly disperse  deposited  dust  and  particulate 
matter  away  from  the  road  surface,  while  in  more 
congested  urban  areas  these  effects  will  be  greatly 
reduced.  Roadside  dust  in  urban  areas  has,  in  addi- 
tion, been  shown  to  contain  lead  contents  in  a 
range  very  similar  to  those  found  in  this  work  and 
others.  Moreover,  the  general  range  of  lead  con- 
centrations found  in  urban  runoff  is  at  least  as  high 
as  those  encountered  in  this  work.  Very  few  data 
exist  concerning  bromide  levels  in  urban  runoff, 
but  in  view  of  the  relationship  between  lead  and 
bromide  it  is  to  be  expected  that  runoff  from  urban 
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areas  will  contain  similar  levels  to  those  found  in 
motorway  runoff.  Thus  urban  runoff  must  be  seen 
as  a  potentially  major  source  of  bromide  in  surface 
waters,  especially  during  summer  after  periods  of 
prolonged  dry  weather  when  a  reasonably  intense 
rainstorm  over  a  large  urban  area  may  contribute  a 
very  significant  increase  in  flow  and  bromide  load 
to  a  receiving  water  under  conditions  of  dry 
weather  flow.  This  has  clear  implications  for  water 
quality  and  THM  formation  during  water  treat- 
ment. (See  also  W87-00127)  (Lantz-PTT) 
W87-O0135 


POLLUTION  POTENTIAL  OF  SANITARY 
LANDFILL, 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Inst,  fuer  Stadtbauwesen. 
R.  Stegman. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  125-135,  5  fig, 
3  tab,  6  ref. 

Descriptors:  *Sanitary  landfills,  'Groundwater 
pollution,  *Solid  waste  disposal,  Leachates.  Organ- 
ic compounds,  Inorganic  compounds,  Sewage  gas. 

Most  of  the  municipal  solid  waste  (MSW)  today  is 
disposed  of  in  sanitary  landfill.  Although  landfill 
has  been  used  for  a  very  long  time,  little  has  been 
done  to  optimize  landfill  operation  techniques  in 
order  to  minimize  emission  rates.  The  deficiency  in 
knowledge  concerning  the  processes  that  take 
place  in  sanitary  landfill  is  one  reason  for  this 
situation.  Dependent  upon  its  nature,  soil  beneath 
sanitary  landfill  is  contaminated  with  organic  and 
inorganic  compounds  from  leachate.  In  addition 
gas  generated  from  the  landfill  can  migrate 
through  the  soil  causing  additional  problems.  This 
is  exacerbated  if  landfill  sites  are  not  sealed,  but  it 
should  be  taken  into  consideration  that  liners  are 
rarely  completely  impervious.  Leachate  produc- 
tion rates  and  data  on  leachate  quality  data  are 
presented.  Gas  emission  data  are  considered  and 
procedures  for  minimizing  these  by  optimizing 
landfill  techniques  are  discussed.  (See  also  W87- 
00127)  (Lantz-PTT) 
W87-O0137 


INVESTIGATIONS  INTO  DOMESTIC  REFUSE 
LEACHATE  ATTENTUATION  IN  THE  UN- 
SATURATED ZONE  OF  TRIASSIC  SAND- 
STONES, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

R.  C.  Harris,  and  E.  L.  Perry. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  147-155,  3  fig, 
3  ref. 

Descriptors:  'Domestic  wastes,  *Leachates,  •Aer- 
ation zone,  *Sandstone,  Groundwater  pollution, 
Aquifers,  Waste  disposal,  Groundwater  movement, 
Water  table,  Groundwater  management. 

Groundwater  resources  are  of  great  importance  in 
Severn-Trent  Water  Authority's  region  and  the 
Authority  has  taken  a  cautious  view  of  domestic 
landfill  on  the  major  aquifers,  because  of  the  pollu- 
tion risk.  This  attitude  has  had  to  be  adopted  on 
inadequate  technical  information  and  so  the  Au- 
thority initiated  its  own  research  program  to  inves- 
tigate attenuation  processes  within  the  unsaturated 
zones  of  varying  depth.  Cored  boreholes  were 
sunk  through  the  refuse  and  sandstone,  and  into 
the  water  table.  The  pore  water  was  extracted  and 
analyzed,  such  that  a  profile  of  a  leachate  front 
moving  down  below  each  site  was  obtained. 
Repeat  coring  was  carried  out  after  approximately 
two  years  and  spatial  and  temporal  changes  in  the 
front  were  observed.  The  results  show  that  there  is 
little  attentuation  of  leachate,  which  has  migrated 
through  some  5  to  6  m  of  unsaturated  zone.  This 
evidence  conflicts  with  widely  held  views  to  the 
contrary.  The  vertical  migration  rate  for  the  leach- 
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ate  at  both  sites  is  estimated  to  be  between  1  and  2 
m/yr,  a  value  consistent  with  accepted  data  for  the 
Triassic  sandstones.  (See  also  W87-00127)  (Lantz- 
PTT) 
W87-00139 


BEHAVIOUR  OF  CYANIDE  IN  A  LANDFILL 
AND  THE  SODL  BENEATH  IT, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

P.  Lagas,  J.  P.  G.  Loch,  and  K.  Harmsen. 

IN:  Effects  of  Water  Disposal  on  Groundwater 

and  Surface  Water,  IAHS  Publication  No.   139, 

1982.  Proceedings  of  a  Symposium  held  during  the 

First  Scientific  General  Assembly  of  the  IAHS  at 

Exeter,  England,  July  19-30,  1982.  p  169-178,  3  fig, 

3  tab,  10  ref. 

Descriptors:  *Cyanide,  'Landfills,  'Leaching, 
•Soil  contamination,  Experimental  design,  Soil  col- 
umns, Domestic  waste,  Industrial  wastes,  Nether- 
lands. 

The  behavior  of  cyanide  in  a  landfill  and  the  soil 
was  studied  because  at  several  locations  in  the 
Netherlands,  heat  treatment  waste  from  metal 
processing  firms,  containing  cyanide,  was  dumped 
in  codisposal  with  domestic  waste.  Experiments 
were  set  up  to  study  the  behavior  of  cyanide  under 
controlled  conditions,  with  six  columns  of  1 10  cm 
length  and  a  diameter  of  18  cm.  The  columns  were 
filled  with  a  sand  layer,  on  top  of  which  a  layer  of 
ground  domestic  waste  was  placed.  A  layer  of  25  g 
of  cyanide  was  embedded  in  the  waste.  Special 
attention  was  given  to  the  influence  of  the  location 
the  cyanide-containing  waste  in  the  waste  layer 
and  the  influence  of  the  groundwater  level  on  the 
behavior  of  cyanide.  The  results  indicate  that  4- 
22%  of  the  cyanide  leached  out  of  the  column  as 
free  or  complex  cyanide,  while  4  to  11%  of  the 
added  cyanide  remained  in  the  column,  probably 
as  Prussian  blue.  Between  72  and  82%  of  the 
cyanide  was  converted,  mainly  to  ammonium  and 
organic  nitrogen  compounds.  (See  also  W87- 
00127)  (Author's  abstract) 
W87-00141 


ORIGIN  AND  FORMATION  OF  THE  UNDER- 
GROUND WATER  POLLUTION  IN  JOAN, 

First  Hydrogeology  Team  of  Shaanxi  Province, 
Xian  (China). 
D.  Fakai. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  179-182,  2  tab. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Water  pollution  sources,  Fluorine,  Ni- 
trogen, Organic  compounds,  Leaching,  Water  pol- 
lution prevention,  Recycling,  China,  Hydrogen  ion 
concentration. 

Pollution  of  groundwaters  by  nitrogen  and  fluorine 
is  used  to  illustrate  the  origin  and  expansion  of 
contamination.  The  bacterial  mineralization  of  or- 
ganic residues  in  the  soil,  to  produce  nitrate  and 
other  nitrogen  species,  is  considered  to  be  the  chief 
cause  of  nitrogen  pollution.  Insoluble  calcium  fluo- 
ride in  the  sods  is  mobilized  by  acidic  waste  water 
irrigation  and  then  leaches  to,  and  contaminates, 
the  groundwater  zone.  At  the  present  time  ground- 
water pollution  in  Xian  is  serious,  and  the  follow- 
ing measures  are  proposed  to  protect  groundwater 
resources:  (a)  Improvement  of  the  treatment  and 
management  of  the  city  wastes,  especially  the 
treatment  and  recycling  of  wastewater.  Set  limits 
to  the  concentrations  of  discharge  and  the  quanti- 
ties of  discharges,  (b)  Set  a  limit  to  the  use  of 
irrigation  water  so  as  to  restrict  its  pollution  of 
soils  and  groundwater,  (c)  Control  the  pH  value  of 
wastewater  to  reduce  induced  pollution,  (d)  Limit 
the  use  of  groundwater  resources  to  prevent  over 
extraction  and  deterioration  of  water  quality,  (e) 
Enhance  scientific  research  into  environmental 
protection  and  pollution  control.  Make  a  compre- 
hensive plan  for  environmental  control.  (See  also 
W87-O0127)  (Lantz-PTT) 
W87-O0142 


WASTE  DISPOSAL  IN  SCOTLAND  AND  ITS 
EFFECTS  ON  GROUND  AND  SURFACE 
WATERS, 

Forth  River  Purification  Board,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5D. 
W87-00143 


CASE  STUDY  ON  NON-POINT  SOURCE 
PLANT  NUTRIENT  LOAD  CALCUATIONS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  G.  Pinter,  and  G.  Jolankai. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  207-214,  3  fig, 
5  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Nutri- 
ents, 'Pollution  load,  'Case  studies,  Agricultural 
runoff,  Model  studies,  Water  quality,  Monitoring, 
Fertilizer,  Rainfall  intensity. 

The  possibilities  of  modelling  non-point  source 
runoff  contribution  to  the  pollution  load  of  recipi- 
ent surface  water  bodies  has  been  analyzed  using 
the  data  from  a  regular  water  quality  monitoring 
network  and  also  that  of  objective  oriented  field 
studies.  The  relevant  literature  is  also  briefly  re- 
viewed and  evaluated  from  the  point  of  view  of 
practical  applicability.  Experimental  regression 
type  approaches  are  discussed  in  detail.  Conclu- 
sions of  this  study  are  in  fact  questions,  such  as 
those  listed  here:  (a)  effects  of  fertilizer  application 
on  the  yield  rate  (literature  values  are  scare  and 
contradicting),  (b)  effects  of  grazed  and  large  scale 
animal  husbandry  and  manure  application  (very 
broad  ranges  scattering  results,  no  quantifiable  re- 
lationship), (c)  seasonal  effects  (effects  of  vegeta- 
tion cover),  do  not  conform  with  other  literature 
yield  ranges,  (d)  effects  of  rainfall  -  runoff  intensity 
(it  is  known  but  not  yet  quantified  that  high  inten- 
sity rainfalls  and  the  resulting  'peaky'  floodwaves 
cause  export  rates  much  higher  than  those  derived 
by  the  above  runoff-yield  rate  equations).  These 
and  such  other  unknown  effects  could  be  quanti- 
fied on  the  basis  of  experimental  data  of  several 
sub-drainage  basins  by  using  bi-  and  multi-variable 
regression  techniques.  International  efforts  on  the 
development  of  such  quantifiable  relationships  are 
under  way  in  the  framework  of  the  UNESCO  Man 
and  Biosphery  -  5  Working  Group  on  land  use 
impacts  on  aquatic  systems,  and  it  is  hoped  that 
generalized  quantitative  relationships  covering  a 
broad  range  of  human  activities  and  natural  drain- 
age basin  characters  will  be  available  in  the  near 
future.  (See  also  W87-00127)  (Lantz-PTT) 
W87-00145 


ments.  From  the  measured  data  even  the  relation- 
ship between  the  model  parameters  and  the  physi- 
cal properties  of  the  layer  was  determined.  Finally 
the  influence  of  the  structural  variation  of  the 
porous  medium  on  dispersion  was  investigated. 
The  models,  which  give  only  the  expected  mean- 
value  of  concentration,  were  supplemented  by  de- 
termining the  probable  variance  of  concentration 
at  a  given  point.  (See  also  W87-00127)  (Author's 
abstract) 
W87-00146 


STEADY  AND  NON-STEADY  FLOW  MODELS 
FOR  SIMULATION  OF  WATER  QUALITY  IN 
RP7ERS, 

Institute  de  Pesquisas  Hidraulicas,  Porto  Alegre 

(Brazil). 

C.  E.  M.  Tucci,  and  L.  Moretti. 

IN:  Effects  of  Water  Disposal  on  Groundwater 

and  Surface  Water,  IAHS  Publication  No.   139, 

1982.  Proceedings  of  a  Symposium  held  during  the 

First  Scientific  General  Assembly  of  the  IAHS  at 

Exeter,  England,  July  19-30,  1982.  p  235-244,  4  fig, 

1  tab,  6  ref. 


MODELLING  OF  POLLUTION-TRANSPORT 
IN  AQLTFERS  -  INFLUENCE  OF  THE  STRUC- 
TURAL VARIATION, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  Kovacs. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  215-234,  15 
fig,  2  tab,  5  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Hydrologic  models,  Aquifers, 
Porous  media,  Dispersion,  Mathematical  models, 
Statistical  analysis,  Model  studies. 

The  objective  of  the  investigation  was  to  find  a 
method  for  describing  dispersion  in  porous  media, 
which  can  be  easily  applied  in  practice  and  is 
capable  of  expressing  properly  the  effects  of  the 
structural  properties  of  the  layer.  Considering  the 
role  of  mechanical  dispersion,  a  set  of  physical 
models  was  constructed  to  simulate  both  the 
steady  state  of  dispersion  and  the  time-variable 
spreading  of  pollution.  The  concentration-distribu- 
tion and  the  breakthrough  curve  can  be  calculated 
from  the  equations  on  the  basis  of  the  models.  The 
reliability  of  the  method  was  proved  by  experi- 


Descriptors:  'Mathematical  models,  'Water  qual- 
ity, 'Steady  flow,  'Unsteady  flow,  Simulation, 
Rivers,  Sinos  River,  Brazil,  Biological  oxygen 
demand,  Dissolved  oxygen,  St  Venant  equations. 

Models  for  unsteady  conditions  were  developed  by 
improving  the  solution  of  St.  Venant  equations  due 
to  the  need  to  solve  an  estuary  type  of  problem. 
An  unsteady  water  quality  model  which  solves 
flow  equations  through  a  forward  implicit  finite 
difference  scheme  and  the  transport  equation  by  a 
backward  implicit  finite  difference  scheme  is  com- 
pared to  the  QUAL-I  model  which  is  a  steady  flow 
model.  The  comparison  is  done  on  the  Sinos  River 
(Brazil),  a  highly  polluted  river,  based  on  the  BOD 
and  DO  water  quality  parameters.  Sources  of  pol- 
lution were  evaluated  and  the  level,  flow  and 
water  quality  parameters  were  recorded  at  time 
intervals.  The  water  quality  in  water  courses 
where  the  flow  changes  continuously  due  to 
downstream  tidal  effects  cannot  be  accurately  sim- 
ulated by  steady  flow  transport  models.  The  criti- 
cal condition,  which  is  a  low  flow  upstream,  in- 
creases the  tidal  influence  upstream  of  the  river 
mouth.  For  the  River  Sinos,  this  upstream  flow 
direction  increases  the  river  oxygen  capacity 
during  the  inversion  flow  period  because  the  delta 
downstream  has  a  high  oxygen  concentration,  but 
it  could  be  worse  if  the  situation  were  inverted. 
The  steady  flow  solution  which  under-estimated 
the  DO  concentration  was  unreliable.  If  it  were 
used  in  order  to  design  treatment  plants,  cost 
would  be  higher.  (See  also  W87-00127)  (Lantz- 
PTT) 
W87-00147 


EFFECTS  OF  COAL  MINE  WASTES  OF 
NORDRHTNE-WESTPHALIA  ON  GROUND- 
WATER, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00150 


PRELIMINARY  ASSESSMENT  OF  THE  RE- 
GIONAL DISPERSnyiTY  OF  SELECTED 
BASALT  FLOWS  AT  THE  HANFORD  SITE, 
WASHINGTON,  USA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

A.  M.  Lavenue,  and  P.  A.  Domenico. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p   151-167,  June   15,   1986.  9  fig,   1   tab,   12  ref. 

Rockwell  International  Contract  No.  SA-1023. 

Descriptors:  'Dispersivity,  'Basalts,  'Hanford  site, 
♦Washington,  'Path  of  pollutants,  'Groundwater 
pollution,  Hydraulic  properties,  Groundwater 
movement,  Flow  pattern,  Chemical  wastes,  Mathe- 
matical analysis,  Model  studies. 

Dispersivity  is  one  of  the  hydraulic  parameters  that 
controls  the  distribution  in  groundwater  of  chemi- 
cal constituents  migrating  from  a  source  region.  A 
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f>rimary  reason  why  dispersivity  has  not  been  ana- 
yzed  with  regional-scale  data,  is  the  general  lack 
of  suitable  environmental  tracers  that  have  been  in 
the  hydrologic  environment  for  long  periods  of 
time.  Such  tracers  could  normally  result  from 
some  natural  event,  perhaps  disruptive,  that  may 
have  transpired  in  the  geologic  past.  Such  an  event 
may  have  occurred  at  the  U.S.  Department  of 
Energy  Hanford  Site  in  the  State  of  Washington, 
resulting  in  a  chemical  enclave  of  regional  propor- 
tions. A  preliminary  interpretation  is  that  the  en- 
clave occurs  immediately  down-gradient  from  a 
hydraulic  barrier,  possibly  a  fault,  which  may  have 
placed  deeper  formations  in  hydraulic  connection 
with  the  upper  basalts.  With  this  hypothesized 
source  for  constituents  making  up  the  enclave,  the 
observed  concentrations  are  employed  in  a  prelimi- 
nary attempt  to  assess  the  regional  dispersivity. 
This  is  the  single  conceptual  model  being  tested  in 
this  paper.  The  mathematical  method  employed 
assumes  that  the  concentration  data  conform  to 
what  would  be  expected  of  a  perfectly  symmetrical 
enclave,  and  part  of  the  problem  deals  with  identi- 
fying that  symmetry.  The  results  obtained  are  quite 
reasonable  when  compared  to  the  range  in  dispersi- 
vities  determined  in  laboratory,  tracer,  and  model- 
scale  studies.  (Lantz-PTT) 
W87-O0160 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2G. 
W87-O0161 


KINETICS  OF  MINERALIZATION  OF  PHEN- 
OLS IN  LAKE  WATER, 

Cornell  Univ.   Agricultural  Experiment   Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

S.  H.  Jones,  and  M.  Alexander. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  5,  p  891-897,  May  1986.  5 

fig,  3  tab,  25  ref.  Public  Health  Services  Grant  No. 

ES-07052. 

Descriptors:  *Fate  of  pollutants,  *Biodegradation, 
•Phenols,  *Lakes,  *Mineralization,  'Models,  •Ki- 
netics, Industrial  wastes,  Bacteria,  Biodegradation, 
Microbial  degradation,  Organic  compounds,  Me- 
tabolism, Regression  analysis,  Mathematical 
models,  Organic  matter,  Model  studies. 

The  kinetics  of  mineralization  of  phenol  and  p- 
nitrophenol  in  lake  water  was  determined  at  con- 
centrations from  200  picograms/ml  to  5  micro- 
grams/ml.  The  mineralization  data  were  fit  by 
nonlinear  regression  to  equation  for  14  kinetic 
models  that  describe  patterns  of  biodegradation  by 
nongrowing  cells  or  by  microorganisms  growing 
on  either  the  test  chemical  or  other  organic  sub- 
strates. The  kinetics  of  mineralization  of  phenol  in 
samples  collected  in  July  were  best  described  by 
first-order  models  for  0.5  ng  of  phenol  per  ml;  by 
Monod-without-growth,  logistic,  and  logarithmic 
models  for  1.0  and  2.0  nanogram/ml  to  1.0  micro- 
grams/ml,  respectively;  by  models  that  assume  that 
the  phenol-mineralizing  populations  do  not  grow 
or  grow  logarithmically  or  logistically  on  unchar- 
acterized  carbon  compounds  but  metabolize  the 

{>henol  when  present  at  specified  levels;  and  by  a 
ogarithmic  model  at  5.0  micrograms/ml.  Usually 
<  10%  of  the  phenol  C  that  was  metabolized  was 
incorporated  into  microbial  cells  or  retained  by 
particulate  matter  in  the  water  at  substrate  concen- 
trations of  10  nanograms/ml  or  less,  and  the  per- 
centage increased  at  higher  substrate  concentra- 
tions. Logistic  or  logarithmic  models  were  better 
for  water  collected  at  other  times  of  the  year. 
Removal  of  particles  from  lake  water  sampled  after 
heavy  runoff  from  land  resulted  in  a  change  in 
kinetics  of  phenol  mineralization.  Mineralization  of 
0.5  nanograms  to  1.0  micrograms  of  p-nitrophenol 
per  ml  were  best  described  by  the  Monod-with- 
growth  model  or  the  logistic  model  if  p-nitro- 
phenol was  the  C  source  for  growth.  Reasons  for 
model  fits  and  selection  are  discussed.  (Geieer- 
PTT) 
W87-00166 


EFFECT  OF  SALINITY  GRADIENTS  AND  HE- 
TEROTROPHIC  MICROBIAL  ACTIVITY   ON 
BIODEGRADATION  OF  NJTRHOTRIACETIC 
ACID   IN  LABORATORY  SIMULATIONS  OF 
THE  ESTUARINE  ENVIRONMENT, 
Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
M.  Hunter,  T.  Stephenson,  P.  W.  W.  Kirk,  R. 
Perry,  and  J.  N.  Lester. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  5,  p  919-925,  May  1986.  4 
fig,  2  tab,  37  ref. 

Descriptors:  'Nitrilotriacetic  acid,  *Salinity,  •Es- 
tuaries, *  Biodegradation,  *Detergents,  *Fate  of 
pollutants,  Microbial  degradation,  Simulation  anal- 
ysis, Saline  water,  Eutrophication,  Ecosystems, 
Aquatic  bacteria,  Flavobacterium,  Vibrio,  Coryne- 
bacterium,  Enterobacter. 

The  biodegradation  of  nitrilotriacetic  acid  (NT A), 
a  synthetic  replacement  detergent  builder,  in  the 
estuarine  environment  was  examined  by  using  a 
laboratory  estuarine  simulation.  Two  interdepend- 
ent microcosms  were  used;  each  of  five  vessels  was 
equilibrated  with  a  saline  gradient  between  1.30 
and  17.17%,  with  the  final  vessel  subsequently 
being  increased  to  a  maximum  salinity  of  31.6%. 
Each  microcosm  was  seeded  simultaneously  with 
heterotrophic  bacterial  community  throughout  the 
range  of  salinities  for  183  days  after  a  stabilization 
period.  Isolation  studies  demonstrated  that  both 
systems  contained  four  bacterial  species,  represent- 
atives of  the  genera  Vibrio  and  Flavobacterium 
and  members  of  the  coryneform  group  and  the 
family  Enterobacteriaceae.  Total  bacterial  numbers 
and  species  diversity  decreased  with  increased  sa- 
linity. NTA  was  administered  at  low  and  high 
concentrations,  one  concentration  to  each  micro- 
cosm, initially  with  the  least  amount  of  saline. 
Removal  of  both  concentrations  of  NTA  occurred 
and  was  attributed  to  biodegradation  after  a  period 
of  bacterial  acclimatization.  Subsequent  dosing  of 
NTA  to  vessels  of  higher  salinity  demonstrated 
that  biodegradation  was  incomplete  at  observed 
mean  salinities  of  >9.18%  at  low  influent  NTA 
concentrations  and  >5.08%  at  high  influent  NTA 
concentrations.  Therefore,  acclimatization  was 
dose  dependent.  It  was  concluded  that  NTA  accli- 
matization at  the  higher  salinities  ceased  because  of 
salinity  stress-induced  failure  of  NTA  catabolism 
and  not  the  disappearance  of  a  particular  bacteria] 
species.  (Author's  abstract) 
W87-O0168 


GROWTH  OF  METHANOGENIC  BACTERIA 
IN  PURE  CULTURE  WITH  2-PROPANOL  AND 
OTHER  ALCOHOLS  AS  HYDROGEN 
DONORS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Microbiology. 

F.  Widdel. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  1056-1062,  May  1986.  2 

fig,  1  tab,  51  ref.  DOE  Contract  No.  DE-AC02- 

80ER  10681. 

Descriptors:  'Marine  sediments,  *Aquatic  bacteria, 
•Microbiological  studies,  *Methane,  'Methane 
bacteria,  Alcohols,  Anaerobic  conditions,  Fermen- 
tation, Culturing  techniques,  Bottom  sediments. 

Two  types  of  mesophilic,  methanogenic  bacteria 
were  isolated  in  pure  culture  from  anaerobic  fresh- 
water and  marine  mud  with  2-propanol  as  the 
hydrogen  donor.  The  freshwater  strain  (SK)  was  a 
Methanospirillum  species,  the  marine,  salt-requir- 
ing strain  (CV),  which  had  irregular  coccoid  cells, 
resembled  Methanogenium  sp.  Stoichiometric 
measurements  revealed  formation  of  1  mol  of  CH4 
by  C02  reduction,  with  4  mol  of  2-propanol  being 
converted  to  acetone.  In  addition  to  2-propanol, 
the  isolates  used  2-butanol,  H2,  or  formate  but  not 
methanol  or  polyols.  Acetate  did  not  serve  as  an 
energy  substrate  but  was  necessary  as  a  carbon 
source.  Strain  CV  also  oxidized  ethanol  or  1-pro- 
panol  to  acetate  or  propionate,  respectively; 
growth  on  the  latter  alcohols  was  slower,  but  final 
cell  densities  were  about  threefold  higher  than  on 
2-propanol.  Both  strains  grew  well  in  defined,  bi- 
carbonate-buffered, sulfide-reduced  media.  For 
cultivation  of  strain  CV,  additions  of  biotin,  vita- 
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min  B12,  and  tungstate  were  necessary.  The  newly 
isolated  strains  are  the  first  methanogens  that  were 
shown  to  grow  in  pure  culture  with  alcohols  other 
than  methanol.  Bioenergetic  aspects  of  secondary 
and  primary  alcohol  utilization  by  methanogens 
are  discussed.  (Author's  abstract) 
W87-00172 


LITTER  DECOMPOSITION  PROCESSES  IN  A 
FLOODPLATN  FOREST, 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Biology. 
D.  J.  Shure,  M.  R.  Gottschalk,  and  K.  A.  Parsons. 
American   Midland   Naturalist   AMNAAF,   Vol. 
115,  No.  2,  p  314-327,  April,  1986.  5  fig,  4  tab,  55 
ref.  ERDA  Contract  No.  AT-(40-l)-2412. 

Descriptors:  *Forest  hydrology,  *Litter,  •Decom- 
position, *Flood  plain  management,  'Minerals, 
Mineralization,  Cycling  nutrients,  Forest  water- 
sheds, Decomposing  organic  matter,  South  Caroli- 


Litter  decomposition  processes  were  studied  in  a 
floodplain  forest  in  South  Carolina.  Annual  de- 
composition of  mixed  leaf  species  decreased  from 
85%  at  the  streambank  to  58%  in  the  contiguous 
upland  terrace  forest.  This  decrease  in  weight  loss 
was  correlated  with  reduced  flooding  and  an  in- 
crease in  more  resistant  litter  substrates  at  the 
upland  terrace.  Species-specific  studies  indicated 
that  sweet  gum  leaves  decomposed  more  slowly 
than  red  maple,  black  gum,  and  red  ash.  Sweet 
gum  leaves  had  higher  initial  lignin  and  cellulose 
concentrations  and  larger  C:N  ratios  than  the  other 
species.  Nutrient  release  rates  from  litter  varied 
across  the  floodplain.  Magnesium  and  K  leached 
quite  rapidly  within  the  floodplain,  whereas  Ca 
and  N  losses  were  more  gradual.  In  contrast,  Mg 
and  K  losses  were  less  and  Ca  and  N  immobiliza- 
tion occurred  in  the  more  resistant  litter  on  the 
unflooded  upland  terrace.  The  patterns  of  nutrient 
release  were  generally  similar  for  the  four  flood- 
plain  species  tested.  Decomposition  and  recycling 
processes  are  different  on  the  floodplain  and 
upland  terrace  forest.  Intrasystem  nutrient  cycling 
appears  tight  in  the  sandy,  nutrient-poor  upland 
terrace  forest.  Mechanisms  such  as  litter  burial 
during  flooding  and  the  timing  of  nutrient  mineral- 
ization can  limit  nutrient  export  from  the  flood- 
plain  forest.  (Author's  abstract) 
W87-00174 


EFFECTS  OF  ORGANIC  AMENDMENTS  ON 
SULFATE  REDUCTION  ACnvrTY,  H2  CON- 
SUMPTION, AND  H2  PRODUCTION  IN  SALT 
MARSH  SEDIMENTS, 

EmTech  Research  Corp.,  Mount  Laurel,  NJ. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-O0176 


METABOLISM  OF  LOW  MOLECULAR 
WEIGHT  ORGANIC  COMPOUNDS  BY  SUL- 
FATE-REDUCING  BACTERIA  IN  A  DELA- 
WARE SALT  MARSH, 

EmTech  Research  Corp.,  Mount  Laurel,  NJ. 
For  primary  bibliographic  entry  see  Field  2L. 

W87-00177 


MICROBIAL  RESPONSE  TO  CRUDE  OJX  AND 
COREXJT  9527:  SEAFLUXES  ENCLOSURE 
STUDY, 

Department  of  the  Environment,  Victoria  (British 

Columbia).  Inst,  of  Ocean  Sciences. 

K.  Lee,  C.  S.  Wong,  W.  J.  Cretney,  F.  A. 

Whitney,  and  T.  R.  Parsons. 

Microbial  Ecology  MCBEBU,  Vol.  11,  No.  4,  p 

337-351,  December,   1985.   8  fig,   1   tab,  46  ref. 

Descriptors:  'Microbial  degradation,  Biodegrada- 
tion, Fate  of  pollutants,  'Marine  bacteria,  'Oil, 
Organic  compounds,  Phytoplankton,  Oil  spills, 
Dispersants,  Radioactive  tracers,  Environmental 
tracers,  Water  pollution  effects. 

The  response  of  marine  bacteria  to  Corexit  9527, 
with  and  without  Prudhoe  Bay  crude  oil  labeled 
with  n-(l-C14)  hexadecane,  in  a  temperate  pelagic 
environment  was  monitored  over  22  days  using 
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controlled  ecosystem  enclosures.  The  results  indi- 
cated that  Corexit  and  Corexit-dispersed  crude  oil 
stimulated  bacterial  production  by  serving  as  sub- 
strates and/or  by  inducing  the  release  of  organic 
compounds  from  the  indigenous  phytoplankton 
population,  highest  bacterial  standing  stock  was 
observed  in  the  enclosure  treated  with  a  mixture  of 
Corexit  and  crude  oil,  in  which  a  large  fraction  of 
the  predominant  bacterivores  were  eliminated. 
Biodegradation  appeared  to  be  more  significant 
than  abiotic  processes  in  contributing  to  the  loss  of 
low  volatility  n-alkanes  in  Corexit-dispersed  oil. 
Twenty-two  days  following  its  addition,  50%  of 
the  radiotracer  was  recovered:  3%  in  the  suspend- 
ed particulate  fraction,  10%  in  sedimentary  materi- 
al, 36%  as  C02  and  less  than  1%  in  the  dissolved 
organic  pool.  (Author's  abstract) 
W87-00178 


DISTRIBUTION  OF  BACTERIA  ASSOCIATED 
WITH  VARIOUS  SIZES  OF  PARTICULATE 
MATTER  IN  HARIMA-NADA  AND  HIUCHI- 
NADA  AREAS,  SETO  INLAND  SEA,  JAPAN, 

Kochi  Univ.  (Japan).  Faculty  of  Agriculture. 
J.  Takeuchi,  and  Y.  Hata. 

Japanese  Journal  of  Ecology,  Vol.  35,  No.  1,  p  49- 
56,  March,  1985.  5  fig,  4  tab,  19  ref.  Japanese 
Ministry  of  Education,  Culture,  and  Science  Grant 
No.  56030066. 

Descriptors:  'Bacteria,  'Sediments,  *Coastal 
waters,  *  Particulate  matter,  *  Suspended  sediments, 
Heterotrophic  bacteria,  Bottom  sediments,  Decom- 
position, Organic  matter,  Detritus,  Decomposing 
organic  matter,  Industrial  wastes,  Fate  of  pollut- 
ants, Biodegradation,  Microbial  degradation, 
Japan,  Seto  Island  Sea. 

The  size-distribution  patterns  of  bacteria  associated 
with  suspended,  sinking  and  sedimented  particles 
were  investigated  in  coastal  waters,  seawater, 
newly-formed  deposits  and  bottom  mud  samples 
were  collected  from  Harima-nada  area,  which  is 
highly  polluted  with  industrial  wastes,  and  Hiuchi- 
nada  area,  which  is  contaminated  with  effluent 
from  a  pulp  mill.  The  collected  samples  were  then 
size-fractionated  with  nylon  mesh  nets  and  Nucle- 
pore  filters  to  elucidate  the  relationship  between 
the  size  of  particulate  matter  and  the  number  of 
associated  bacteria.  In  the  seawater  collected  from 
Harima-nada  area,  50-90%  of  aerobic  heterotro- 
phic bacteria  were  free-living,  while  70-90%  of 
those  in  the  newly-formed  deposits  or  the  bottom 
mud  from  the  same  area  were  attached  to  the 
particles,  of  which  particles  having  10-50  microns 
diameter  were  most  abundant  in  the  bacteria.  In  a 
polluted  site  of  Harima-nada  area,  nearly  half  of 
the  bacterial  isolates  from  both  the  newly-formed 
deposits  and  the  bottom  seawater  were  denitrifying 
bacteria.  In  a  pulp-contaminated  site  of  Hiuchi- 
nada  area,  a  great  number  of  cellulolytic  bacteria 
were  found;  however,  none  of  them  could  be  de- 
tected in  a  free-living  state  in  the  bottom  mud 
samples.  (Author's  abstract) 
W87-00179 


SUPPRESSION  OF  NITRATE  FORMATION 
WTHIN  AN  EXOTIC  CONIFER  PLANTATION, 

Agricultural     Research     Service,     Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
A.  B.  Cooper. 

Plant  and  Soil  PLSOA2,  Vol.  93,  No.  3,  p  383-394, 
1986.  2  tab,  5  fig,  21  ref. 

Descriptors:  'Nitrates,  'Watersheds,  *Pine  trees, 
•Path  of  pollutants,  Central  volcanic  plateau,  Soils, 
Stream  waters,  Conifer  forests,  Pastures. 

Nitrate  losses  and  nitrifier  activities  of  two  adja- 
cent watersheds  in  the  Central  Volcanic  Plateau 
region  were  compared.  The  mechanism  of  nitrifier 
suppression  in  soil  beneath  pine  trees  was  studied. 
Nitrate-N  losses  to  stream  waters  and  soil  inorgan- 
ic N  pools,  nitrifying  potentials  and  N03-N  pro- 
duction rates  were  measured  in  2  adjacent  water- 
sheds, one  used  as  pasture  and  the  other  planted  in 
exotic  conifer  forest.  Estimated  N03-N  loss  to 
stream  waters  draining  the  pine  and  pasture  water- 
sheds were  0.6  kg/ha/yr  and  7.6  kg/ha/yr  respe- 
citvely.  Ammonium-N  pool  sizes  were  not  sifnifi- 
cantly  different  between  soils  in  the  2  watersheds 


but  N03-N  pools  and  nitrifyilng  potentials  were 
always  lower  in  the  pine  watershed  soil  samples. 
Laboratory  incubation  experiments  indicated  that 
suppression  of  N03-N  formation  in  pine  watershed 
soils  required  the  presence  of  live  tree  roots  and 
was  not  due  to  the  direct  action  of  allelopathic 
chemicals  on  nitrifiers.  (Alexander-PTT) 
W87-00201 


FORECASTING  POLLUTANT  LOADS  FROM 
HIGHWAY  RUNOFF, 

K.  D.  Kerri,  J.  A.  Racin,  and  R.  B.  Howell. 
Transportation  Research  Record,  No.  1017,  p  39- 
46,  1985.  10  fig,  2  tab,  12  ref. 

Descriptors:  'Pollutant  loads,  'Water  pollution 
sources,  'Runoff,  California,  Urban  areas,  Rural 
areas,  Monitoring,  Rainfall,  Boron,  Zinc,  Lead, 
Nitrate,  Ammonia,  Phosphorus,  Orthophosphates, 
Chemical  oxygen  demand,  Mathematical  models, 
Rainfall  distribution,  Prediction,  Regression  equa- 
tions. 

Forecasting  regression  equations  were  developed 
for  estimating  pollutant  loads  in  runoff  from  high- 
ways. Data  were  collected  during  the  runoff  sea- 
sons at  completely  paved  urban  highway  sites  in 
Redondo  Beach,  Walnut  Creek,  and  Sacramento, 
California.  Information  also  was  obtained  from  a 
rural  site  near  Placerville.  Urban  highways  in  Cali- 
fornia that  are  operated  under  normal  conditions 
(ie,  no  accidents  or  chemical  spills)  do  not  produce 
large  amounts  of  pollutant  constituents  during 
storm  runoff  events.  For  highway  segments  that 
drain  between  2  and  4  acres  of  completely  paved 
areas,  and  have  6-8  traveled  lanes,  the  constituent 
pollutant  loads  in  runoff  water  are  sufficiently  low 
so  that  costly  treatment  facilities  are  not  needed  to 
meet  water  quality  objectives.  Equations  to  esti- 
mate the  cumulative  loads  of  the  following  pollut- 
ants were  found  to  be  statistically  significant  at  the 
5%  level  on  a  storm  event  basis  when  correlated 
with  the  number  of  vehicles  during  the  storm  and 
with  total  residue.  (Rochester-PTT) 
W87-00207 


ASSESSING  THE  IMPACTS  OF  OPERATING 
HIGHWAYS  ON  AQUATIC  ECOSYSTEMS, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-O0208 


CONSEQUENTIAL  SPECTES  OF  HEAVY 
METALS  IN  HIGHWAY  RUNOFF, 

Y.  A.  Yousef,  H.  H.  Harper,  L.  P.  Wiseman,  and  J. 
M.  Bateman. 

Transportation  Research  Record,  No.  1017,  p  56- 
62,  1985.  3  fig,  5  tab,  10  ref. 

Descriptors:  'Heavy  Metals,  'Runoff,  'Highways, 
'Complexation,  'Path  of  pollutants,  Toxicity, 
Florida,  Lead,  Zinc,  Copper,  Cadmium,  Anodic 
stripping  voltametry,  Detention  reservoirs,  Sedi- 
ments, Rain,  Humic  substances. 

Species  of  dissolved  heavy  metals  were  identified 
by  using  anodic  stripping  voltametry  for  rainfall, 
highway  and  bridge  runoff,  and  receiving  streams 
at  the  intersections  of  Maitland  Interchange  and 
Interstate  4  and  US- 17-92  and  Shingle  Creek  in 
central  Florida.  The  average  dissolved  Cd,  Zn,  Cu, 
Pb,  Ni,  Cr,  and  Fe  in  the  Maitland  retention/ 
detention  ponds  were  73,  12,  44,  37,  56,  70,  and 
42%  of  those  detected  in  the  incoming  highway 
runoff,  respectively.  Similarly,  the  total  Cd,  Zn, 
Cu,  Pb,  Ni,  Cr,  and  Fe  concentrations  in  the  Mait- 
land ponds  averaged  53,  2,  27,  3,  8,  34,  and  5%  of 
those  measured  in  the  incoming  highway  runoff. 
Most  of  the  metals  in  highway  runoff  appeared  to 
be  in  particulate  form.  Bottom  sediments  in  the 
Maitland  ponds  have  heavy-metal  concentrations 
in  the  top  5  to  6.8  cm.  More  than  70%  of  the 
soluble  Cd  and  Zn  in  rainfall,  highway  runoff, 
Maitland  pond  water,  and  Shingle  Creek  water 
exists  in  ionic  form.  Most  of  the  Pb  exists  as 
PbC03(o),  and  a  significant  fraction  of  the  Cu  is 
associated  with  organic  complexes  if  humic  sub- 
stances are  present.  (Rochester-PTT) 
W87-00209 


COMPARISON  OF  YDZLDS  OF  SEVERAL 
CULITVARS  OF  FIELD-GROWN  SOYBEANS 
EXPOSED  TO  SIMULATED  ACIDIC  RAIN- 
FALLS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 

L.S.  Evans,  K.F.  Lewin,  E.M.  Owen,  and  K..A. 
Santucci. 

New  Phytologist,  Vol.  102,  No.  3,  p  409-417, 
March  1986.  4  fig,  3  tab,  15  ref.  EPA  DW- 
89930196-01,  DOE  Contract  No.  DE-AC02- 
76CH00016,  Associated  Universities,  Inc.,  Con- 
tract No.  119899-S. 

Descriptors:  'Soybeans,  'Crop  yield,  'Acid  rain, 
Simulated  rainfall,  Hydrogen  ion  concentration, 
Seed  production,  Brookhaven  National  Laborato- 
ry, New  York. 

The  effects  of  simulated  rainfalls  of  pH  5.6,  4.4, 

4.1,  and  3.3  on  seed  yields  were  determined  using 
four  cultivars  of  field-grown  soybeans  (Glycine 
max  Merrill).  Sixteen  plots  per  treatment  were 
used.  Plants  were  grown  using  standard  agronomic 
practices  under  automatically  moveable  rainfall  ex- 
clusion shelters,  which  minimised  changes  in  the 
plants'  microclimate.  Soybeans  of  cv.  Amsoy 
shielded  from  ambient  rainfalls  and  exposed  to 
simulated  rainfalls  of  pH  4.4,  4.1,  and  3.3  exhibited 
yields  that  were,  respectively,  11.5,  10.4,  and 
1 1.7%  below  those  of  plants  exposed  to  rain  of  pH 
5.6.  The  comparable  figures  for  the  other  cultivars 
were  as  follows:  Asgrow  3127:  14.5,  12.2,  and 
9.0%;  Corsoy:  13.7,  12.7,  and  7.8%;  and  Hobbit: 

9.2,  6.2,  and  16.6%.  Most  of  the  observed  de- 
creases in  seed  mass  per  plant  and  per  unit  area  in 
these  cultivars  appeared  to  have  resulted  from  a 
corresponding  decrease  in  pod  number  per  plant. 
(Rochester-PTT) 

W87-O0215 


EFFECTS  OF  ALUMINUM  AND  LOW  PH  ON 
GROWTH  AND  DEVELOPMENT  IN  RANA 
TEMPORARIA  TADPOLES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00219 


EFFECTS  OF  PARAMETER  UNCERTAINTY 
IN  STREAM  MODELING, 

Texas  Univ.  at  Dallas,  Richardson. 

J.  J.  Warwick,  and  W.G.  Cale. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  3,  p  479-489,  June  1986.  5 

fig,  1  tab,  13  ref.  NSF  Grant  BSR-82 11836. 

Descriptors:  'Hydraulic  models,  'Monte  Carlo 
simulations,  'Parameter  uncertainty,  'One-dimen- 
sional flow,  'Steady-state  flow,  'Uniform  flow, 
Errors,  Priority  pollutants,  Reaction  rates,  Pollu- 
tion loading. 

Monte  Carlo  simulation  techniques  were  used  to 
test  the  effect  of  input  parameter  uncertainty  on 
model  output  uncertainty.  The  mathematical 
model  selected  for  investigation  was  a  one-dimen- 
sional, steady  state,  uniform  flow  expression  which 
includes  longitudinal  dispersion.  Hydraulic  input 
parameters  (flow  rate,  velocity,  and  longitudinal 
dispersion)  were  assumed  to  be  constant  with  re- 
spect to  both  time  and  space.  Uncertainty  in  these 
hydraulic  parameters,  which  results  from  instream 
measurement  error,  was  characterized  with  normal 
distributions.  First-order  reaction  rate  uncertainty 
was  assigned  a  bounded  uniform  distribution  to 
signify  a  general  knowledge  of  an  expected  range 
for  highly  reactive  and  relatively  inert  organic 
priority  pollutants.  In  addition,  the  impact  of  inad- 
equate pollutant  loading  characterization  was  in- 
vestigated. (Author's  abstract) 
W87-00222 


FLOW  CHARACTERISTICS  OF  LANDFILL 
LEACHATE  COLLECTION  SYSTEMS  AND 
LINERS, 

Stevens  Inst,  of  Tech.,  Hoboken,  NJ.  Dept.  of 

Civil  Engineering. 

G.  P.  Korfiatis,  and  A.C.  Demetracopoulos. 
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Journal  of  Environmental  Engineering  (ASCE) 
JOEED4,  Vol.  112,  No.  3,  p  538-550,  June  1986.  10 
fig,  1  tab,  1 1  ref. 

Descriptors:  'Landfills,  *Leachate,  'Path  of  pol- 
lutants, 'Transient  liquid  balance  equations,  'Hy- 
draulic conductivity,  Mathematical  models,  Clay 
lining,  Drainage,  Seepage,  Slope,  Prediction. 

The  hydraulics  of  drainage  and  seepage  for  a  slop- 
ing landfill  leachate  collection  system  were  investi- 
gated. A  transient  liquid  balance  equation  was  de- 
veloped and  solved  numerically.  A  dimensionless 
form  of  the  model  was  used  to  simulate  leachate 
flow  over  and  through  a  clay  liner.  It  was  found 
that  the  model  is  very  sensitive  to  changes  in  the 
leachate  input  rate.  The  results  of  the  numerical 
model  were  compared  to  results  obtained  from  a 
quasi-steady  state  model  and  an  analytical  solution. 
The  assumptions  made  in  simplified  predictive 
models  used  in  design  practice  are  discussed  and 
their  influence  is  assessed.  The  model  can  be  used 
to  predict  seepage  and  drainage  rates  and  head 
build-up  on  landfill  collection  systems.  (Author's 
abstract) 
W87-00223 


DO  SAG  MODEL  FOR  EXTREMELY  FAST 
RIVER  PURmCATION, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.S.  Bhargava. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEED4,  Vol  112,  no.  3,  p  572-585,  June  1986.  2 
fig,  2  tab,  4  ref,  append. 

Descriptors:  *Streeter-Phelps  models,  'Dissolved, 
•Self-purification,  'Bioflocculation,  'Settleable  or- 
ganic matter,  'Biochemical  oxygen  demand, 
Rivers,  Mathematical  models,  Oxygen  deficit, 
Oxygen  sag,  Pollution  load. 

The  classical  Streeter-Phelps  models  for  computa- 
tion of  the  biochemical  oxygen  demand  (BOD)  and 
dissolved  oxygen  (DO)  deficit  concentrations  in 
streams  do  not  account  for  bioflocculation  and 
sedimentation  of  the  settleable  organic  matter.  The 
extremely  fast  BOD  assimilation  in  rivers,  based  on 
the  physicochemical  linear  removal  of  the  settle- 
able BOD  with  exponential  laws  for  the  nonsettlea- 
ble  BOD,  has  been  modeled  by  others.  Through 
the  solution  of  differential  equations,  models  were 
evolved  for  the  accurate  prediction  of  DO  sags 
after  the  sewage  outfalls  drain  into  streams.  Such 
models  account  for  bioflocculation-sedimentation 
as  well  as  the  biochemical  degradation  of  the  non- 
settleable  BOD.  Data  from  the  Ganga  and  Yamuna 
Rivers  (India)  were  used  to  evaluate  the  simple  and 
compound  DO  sags  after  the  sewage  outfalls  into 
these  rivers.  The  predicted  DO  sags  agreed  fairly 
well  with  the  observed  DO  values.  (Rochester  - 
PTT) 
W87-O0224 


GASOLINE  RESIDUAL  SATURATION  IN  UN- 
SATURATED UNIFORM  AQUIFER  MATERI- 
ALS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

G.E.  Hoag,  and  M.C.  Marley. 
Journal  of  Environmental   Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  3,  p  586-604,  June  1986.  5 
fig,  4  tab,  31  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Groundwater  pollution,  'Gasoline, 
Soil  saturation  capacity,  Aquifer  characteristics, 
Particle  size,  Soil  density,  Soil  water,  Sands, 
Linear  regression  analysis,  Mathematical  models. 

The  importance  of  the  residual  saturation  capacity 
of  a  soil  to  gasoline  is  examined  and  a  rapid, 
approximate  method  is  proposed  for  determining 
the  residual  saturation  capacity  of  soil  to  gasoline. 
Residual  saturation  capacity  was  measured  experi- 
mentally for  several  soils.  Soil  particle  size,  densi- 
ty, and  moisture  content  were  varied  in  the  experi- 
ments. Sands  at  field  capacity  moisture  content  had 
lower  residual  saturation  capacities  than  dry  sand. 
Empirical  relationships  were  developed  that  pre- 
dict specific  gasoline  retention  based  upon  the 
volume  of  sand  contacted,  sand  density,  particle 


diameter,  and  moisture  content.  Least  squares 
linear  regression  analyses  indicate  correlation  coef- 
ficients of  0.98  and  0.94  for  the  empirical  relation- 
ships developed  for  dry  sand  and  sand  at  field 
capacity  moisture  content,  respectively.  Although 
the  sands  represent  rather  ideal  soils,  the  empirical 
relationships  should  be  useful  to  those  involved  in 
field  evaluations  of  gasoline  spills.  (Author's  ab- 
stract) 
W87-O0225 


roENITFICATION  OF  ARSENOBETAINE  AND 
ARSENOCHOLINE  IN  CANADIAN  FISH  AND 
SHELLFISH  BY  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY  WITH 

ATOMIC    ABSORPTION    DETECTION    AND 
CONFIRMATION     BY    FAST    ATOM     BOM- 
BARDMENT MASS  SPECTROMETRY, 
Health  and  Welfare  Canada,  Ottawa  (Ontario). 
Food  Research  Div. 

J.  F.  Lawrence,  P.  Michalik,  G.  Tarn,  and  H.  B.  S. 
Conacher. 

Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  34,  2,  p  315-319,  March/ April 
1986.  4  fig,  2  tab,  24  ref. 

Descriptors:  'Arsenobetaine,  'Arsenocholine, 
•Fish,  'Shellfish,  'High-performance  liquid  chro- 
matography, 'Canada,  'Mass  spectrometry,  Had- 
dock, Halibut,  Cod,  Herring,  Mackerel,  Lobster, 
Scallops,  Shrimp,  Pike,  Bass,  Carp,  Pickerel,  Whi- 
tefish,  Yellow  Perch,  Striped  Perch,  Salmon,  Brit- 
ish Columbia,  Performance  evaluations. 

The  major  organic  forms  of  arsenic  in  fresh  marine 
fish  such  as  haddock,  halibut,  cod,  herring,  mack- 
erel, sole,  lobster,  scallops,  and  shrimp  obtained 
throughout  Canada  were  identified  as  arsenobe- 
taine and,  in  shrimp  only,  arsenocholine.  Freshwa- 
ter fish  including  pike,  bass,  carp,  pickerel,  white- 
fish,  yellow  perch,  and  striped  perch  contained  no 
arsenobetaine  or  arsenocholine,  but  did  contain 
methanol-extractable  arsenic,  which  has  not  yet 
been  identified.  Salmon  obtained  from  British  Co- 
lumbia contained  arsenobetaine  and  an  unknown 
arsenic  compound  that  eluted  later  from  the  re- 
versed-phase  high-performance  liquid  chromatog- 
raphy (HPLC)  system  employed.  The  arsenobe- 
taine levels  for  marine  fish  ranged  from  0.15  to 
15.8  microgram/g  of  fresh  weight.  Extraction  and 
purification  procedures,  and  confirmation  of  the 
compounds  by  mass  spectrometry  and  derivatiza- 
tion  followed  by  further  HPLC  characterization 
are  described.  (Rochester-PTT) 
W87-O0229 


EFFECT  OF  GROWTH  CONDITIONS  AND 
SURFACE  CHARACTERISTICS  OF  AQUATIC 
BACTERIA  ON  THEIR  ATTACHMENT  TO 
SOLID  SURFACES, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-O0231 


CHANGING  ROLE  OF  NATURAL  AND  AN- 
THROPOGENIC PROCESSES  IN  THE  DEVEL- 
OPMENT OF  EUTROPmCATION  OF  CONTI- 
NENTAL WATERS, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 
deniya. 

I.  S.  Koplan-Diks,  and  V.L.  Alekseev. 
Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
5,  p  269-272,  May  1986.  1  tab,  24  ref.  Translated 
from  Ekologiya,  No.  5,  p  20-23,  September-Octo- 
ber 1985. 

Descriptors:  'Phosphorus,  'Eutrophication,  'An- 
thropogenic processes,  'Surface  water,  'Biogeo- 
chemical  cycle,  'Cycling  nutrients,  Ecosystems, 
Forecasting,  Technological  change,  Economic 
growth. 

The  introduction  of  phosphorus  into  the  water 
bodies  of  the  world  was  calculated  for  1900,  1940, 
and  1980  in  terms  of  total  P  flow  into  the  water  in 
million  tons  P/yr,  and  the  ratio  of  natural  to  an- 
thropogenic inputs  of  P  was  determined.  The  fig- 
ures for  these  years  are  respectively,  5.5  and  1.2 
million  tons  P/yr  (ratio  5:1),  4.7  and  2.7  (ratio  2:1), 
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and  2.9  and  10.9  (ratio  1:4).  Since  anthropogenic 
inputs  dominate  the  process  of  eutrophication  at 
present,  and  their  role  will  continue  to  grow,  the 
authors  state  that  success  of  forecasting  the  state  of 
natural  waters  will  be  determined  primarily  by 
understanding  the  future  development  of  the  econ- 
omy and,  particularly,  technology  in  sectors  pro- 
ducing biogenic  matter.  (Rochester-PTT) 
W87-O0237 


PROGRESS  IN  THE  RADIOECOLOGICAL 
STUDY  OF  SEVERAL  ECOSYSTEMS  NEAR 
THE  BELOYARSKH  NUCLEAR  POWER 
PLANT, 

Akademiya  Nauk  SSSR,  Sverdlovsk.  Inst,  of  Plant 
and  Animal  Ecology. 

I.  V.  Molchanova,  E.  N.  Karavaeva,  and  N.  V. 
Kulikov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
5,  p  278-282,  May  1986.  5  tab,  8  ref.  Translated 
from  Ekologiya,  No.  5,  p  30-34,  September-Octo- 
ber 1985. 

Descriptors:  'Radioecology,  'Bogs,  'Rivers,  'Nu- 
clear powerplants,  *Strontium-90,  'Cesium- 137, 
'Beloyarskii  Nuclear  Power  Plant,  Soviet  Union, 
Bog  soils,  Pollutants,  Radioisotopes. 

A  radioecological  study  was  conducted  of  a  por- 
tion of  the  bog-river  ecosystem  situated  5  km  to 
the  southeast  of  the  Beloyarskii  nuclear  power 
plant  (Sverdlovsk  Region,  USSR)  and  of  control 
sites  located  outside  the  range  of  powerplant  influ- 
ence. The  content  of  Sr90  and  Cs  137  in  the  water 
fluctuated  about  average  values  one-two  orders  of 
magnitude  lower  than  the  maximum  permissible 
concentrations  for  potable  water.  Some  increase  in 
the  radionuclide  content  was  demonstrated  in  the 
bottom  of  the  bog  and  in  bogside  soils,  where  they 
are  practically  isolated  from  the  soil-plant  cover  of 
the  adjacent  biogeocenoses.  (Author's  abstract) 
W87-O0238 


GROUNDWATER  QUALITY  TODAY  AND  TO- 
MORROW, 

Miljoeministeriet,  Copenhagen  (Denmark). 

J.  Forslund. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

81-92,  1986.  6  fig,  4  tab,  8  ref. 

Descriptors:  'Groundwater  pollution,  'Denmark, 
'Acidification,  'Pesticides,  'Nitrates,  Necessary 
reduction  fraction,  Drinking  water,  Management 
planning,  Agriculture,  Fertilizers. 

Factors  affecting  groundwater  quality  in  Denmark 
are  discussed  under  the  following  headings:  health 
implications  of  groundwater  pollution  (nitrate, 
acidification,  and  pesticides),  pollution  load  on  the 
ground  (nitrate  load  and  pesticide  load),  relation- 
ship between  soil  load  and  concentration  of  pollut- 
ants in  groundwater  (necessary  reduction  factor 
(NRF)  in  nitrogen  fertilizer  and  NRF  for  pesti- 
cides), investigation  of  groundwater  quality  (ni- 
trate content  in  groundwater  and  drinking  water, 
trends  in  nitrate  concentrations  in  drinking-water 
supply  plants,  private  wells,  and  pesticides  in 
drinking  water).  Although  the  quality  of  ground- 
waters in  Denmark  today  is  acceptable,  trends 
toward  unacceptable  concentration  levels  of  pol- 
lutants are  evident.  Measures  to  avert  the  threat  of 
pollution  by  ever-increasing  use  of  fertilizers  and 
pesticides  must  be  implemented  now,  before  it  is 
too  late.  (Rochester-PTT) 
W87-O0247 


EFFECT  OF  NITRATE  ON  BIOGENIC  SUL- 
FIDE PRODUCTION, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0255 


ISOLATION  OF  NON-Ol  VIBRIO  CHOLERAE 
SEROVARS  FROM  SURFACE  WATERS  IN 
WESTERN  COLORADO, 

Colorado  State  Univ.,  Grand  Junction.  Fruita  Re- 
search Center. 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 


For  primary  bibliographic  entry  see  Field  5A. 
W87-00256 


STIMULATION  OF  METHANOGENESIS  BY 
ALDICARB  AND  SEVERAL  OTHER  N- 
METHYL  CARBAMATE  PESTICIDES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

R.  P.  Kiene,  and  D.G.  Capone. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  6,  p  1247-1251,  June  1986. 

4  fig,   1   tab,  26  ref.   Hudson  River  Foundation 

Grant     14-83B-12,    EPA    Grant    R-809475-01-0, 

NOAA  Grant  NA-80-RAD-0057. 

Descriptors:  'Water  pollution  effects,  *Resticides, 
•Aldicarb,  *Methomyl,  'Carbaryl,  *Baygon, 
•Monomethylamine,  'Hydrolysis,  *Marsh  soils, 
•Methanogenesis,  Bacterial  physiology,  Aquifers. 

Aldicarb  and  several  other  N-methyl  carbamate 
pesticides  stimulated  methane  production  in  anaer- 
obic salt  marsh  soils  and  organic-rich  aquifer  soils. 
Stimulation  was  biological  and  linearly  related  to 
the  amount  of  carbamate  added.  Of  the  four  carba- 
mates studied,  methomyl  gave  the  greatest  stimula- 
tion followed  by  carbaryl,  aldicarb,  and  baygon. 
The  percent  conversions  ((moles  of  CH4  in  excess 
of  control/mole  of  carbamate  added)  x  100)  for 
methomyl,  carbaryl,  aldicarb,  and  baygon  were  88, 
57,  40,  and  11,  respectively.  Using  aldicarb  as  a 
model  carbamate,  we  found  that  monomethyla- 
mine  (MA)  accumulated  in  sediments  as  a  result  of 
aldicarb  addition.  MA  arises  from  the  N-methyl 
carbamoyl  portion  of  the  carbamates  as  a  result  of 
presumptive  biological  hydrolysis.  MA  levels  de- 
creased as  CH4  production  was  stimulated,  and  2- 
bromoethane  sulfonic  acid  (a  specific  inhibitor  of 
methanogenesis)  partially  inhibited  the  loss  of  MA. 
These  findings  suggest  that  N-methyl  carbamates 
are  readily  hydrolyzed  to  MA  in  the  presence  of 
an  active  microbial  population  under  anaerobic 
conditions  and  that  methanogenesis  is  stimulated  as 
a  result  of  the  consumption  of  MA  by  methano- 
genic  bacteria.  (Author's  abstract) 
W87-O0257 


INFLUENCE  OF  SAHARAN  DUST  ON  THE 
RAIN  ACIDITY  AND  ATMOSPHERIC  INPUT 
TO  THE  MEDITERRANEAN, 

Institut  de  Biogeochimie  Marine,  Paris  (France). 
M.D.  Loye-Pilot,  J.M.  Martin,  and  J.  Morelli. 
Nature,  Vol.  321,  No.  6068,  p  427-428,  22  May 
1986.  2  fig,  36  ref. 

Descriptors:  'Corsica,  *Dust  storms,  *Red  rain, 
*Red  snow,  *Sahara,  'Aerosols,  'Mediterranean, 
*Acid  rain,  'Calcium  carbonate,  Hydrogen  ion 
concentration,  Fallout,  Rhone  River. 

From  1984  data  on  the  chemistry  of  precipitation, 
obtained  near  the  Bavella  Pass  in  South  Corsica, 
the  authors  show  that,  due  to  its  CaC03  content, 
Saharan  dust  significantly  increases  the  pH  of  rain. 
This  may  counteract  the  effects  of  acid  rain.  Afri- 
can dust  deposition  may  account  for  an  input  of 
3,900,000  tons  annually,  an  amount  which  is  of  the 
same  order  of  magnitude  as  the  annual  downstream 
flow  of  solids  in  the  (Rhone  River  4,300,000  tons). 
Thus,  atmospheric  input  to  the  northwestern  Medi- 
terranean contributes  significantly  to  sedimentation 
in  that  region.  (Rochester-PTT) 
W87-00269 


ENTRAINMENT-BASED  FLUX  OF  PHOSPHO- 
RUS IN  ONONDAGE  LAKE, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.W.  Effler,  M.C.  Wodka,  C.T.  Driscoll,  C. 
Brooks,  and  M.  Perkins. 

Journal  of  Environmental  Engineering  JOEED4, 
Vol.  112,  No.  3,  p  617-622,  June  1986.  3  fig,  16  ref. 

Descriptors:  'Onondaga  Lake,  'Lake  sediments, 
•Phosphorus,  'Metaliminion,  'Water  circulation, 
Mathematical  models,  Pollution  loads,  New  York, 
Seasonal  variation. 

The  amount  of  phosphorus  recycled  to  the  upper 
layers  of  Onondaga  Lake  (New  York)  from  the 
enriched  metalimnion  by  entrainment-based  trans- 


port were  estimated,  for  the  spring-to-fall  intervals 
of  1980  and  1981.  The  entrainment-based  phospho- 
rus loading  was  compared  to  the  attendant  diffusi- 
vity-based  internal  phosphorus  loading  and  the  ex- 
ternal (total  and  dissolved)  loading.  The  internal 
loading  of  phosphorus  due  to  entrainment  was 
approximately  20%  greater  than  that  associated 
with  diffusivity  through  late  June.  It  represented 
approximately  40%  of  the  internal  load  due  to 
vertical  mixing  processes  and  12%  of  the  external 
load,  for  the  May-through-October  interval. 
During  May  and  June  the  entrainment-based  inter- 
nal load  was  approximately  30%  of  the  external 
load.  The  summed  internal  loading  from  these  two 
mixing  processes  was  significant  by  comparison  to 
external  loads.  It  represented  approximately  33% 
of  the  external  dissolved  phosphorus  loading,  a 
28%  of  the  total  external  phosphorus  loading,  for 
the  May-through-October  interval.  The  magnitude 
of  the  entrainment-based  flux  of  phosphorus  in  the 
lake  dictates  that  it  be  incorporated  in  any  mecha- 
nistic seasonal  phosphorus  model  for  the  lake. 
(Rochester-PTT) 
W87-O0270 


INVESTIGATION  OF  CHOLERA  ACQUIRED 
FROM  THE  RIVERINE  ENVTRONMENT  IN 
QUEENSLAND, 

Queesland  Dept.  of  Health,  Brisbane  (Australia). 
A.T.C.  Bourke,  Y.N.  Cossins,  B.R.W.  Gray,  T.J. 
Lunney,  and  N.A.  Roston. 

The  Medical  Journal  of  Australia,  Vol.  144,  p  229- 
234,  March  3,  1986.  1  fig,  3  tab,  40  ref. 

Descriptors:  'Cholera,  'Queensland,  'Rivers,  Mi- 
crobial analysis,  Epidemiology,  Australia. 

Since  February  1977,  five  patients  with  cholera 
apparently  acquired  the  infection  from  the  riverine 
environment  in  Queensland.  A  total  of  13  rivers 
have  now  yielded  at  least  one  isolate  of  Vibrio 
cholerae  01  biovar  El  Tor.  Investigations  indicate 
that  the  organism,  including  toxigenic  strains,  can 
survive  and  multiply  in  the  riverine  environment. 
No  human  or  animal  reservoirs  and  no  ecological 
niches  were  identified  and  no  route  of  importation 
or  dissemination  of  the  organism  was  discovered. 
The  microbiological  examination  of  feces  in  all 
medical  laboratories  in  Australia  should  include 
methods  for  detecting  the  cholera  organism  as  a 
routine.  When  confronted  with  a  cholera  infection, 
medical  practitioners  should  obtain  a  history  of 
recent  travel,  both  in  Australia  and  overseas.  (Au- 
thor's abstract) 
W87-00273 


STUDIES  ON  MICROBIAL  QUALITY  OF  FIL- 
TERED WATER  EN  HOUSEHOLDS  OF  A  UNI- 
VERSITY COMMUNITY  EN  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 

Veterinary  Surgery. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-O0275 


PALEOEPIDEMIOLOGIC  INVESTIGATION 
OF  LEGIONNAIRES  DISEASE  AT  WADS- 
WORTH  VETERANS  ADMINISTRATION 
HOSPITAL  BY  USENG  THREE  TYPING 
METHODS  FOR  COMPARISON  OF  LEGION- 
ELLAE  FROM  CLERICAL  AND  ENVIRON- 
MENTAL SOURCES, 

Veterans     Administration     Wadsworth     Medical 
Center,  Los  Angeles,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-00276 


ANNUAL  CYCLE  OF  GASEOUS  SULFUR 
EMISSIONS  FROM  A  NEW  ENGLAND  SPAR- 
TINA  ALTERNIFLORA  MARSH, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-O0281 


ANALYSIS  OF  THE  SULFUR  BUDGET  AND 
INTERSTATE  SULFUR  TRANSPORT  FOR 
COLORADO, 

Environmental  Defense  Fund,  Washington,  DC. 


M.  Oppenheimer. 

Atmospheric  Enviroment  ATENBP,  Vol.19,  No.9, 

p  1439-1443,  September  1985.  2  tab,  25  ref. 

Descriptors:  'Acid  rain,  'Acid  precipitation, 
•Sulfur  dioxide,  'Sulfates,  'Path  of  pollutants, 
•Long-range  transport,  'Colorado,  Air  pollution, 
Fallout,  Rainfall. 

The  sulfur  budget  for  Colorado  was  analyzed  in 
order  to  understand  the  importance  of  interstate 
transport  and  natural  sources  to  wet  sulfur  deposi- 
tion in  the  state.  A  climatological  box  model  was 
used  to  separate  the  various  contributions  to  sulfur 
deposition.  They  demonstrated  that  sulfur  dioxide 
molecules  emitted  in  Colorado  have  a  low  proba- 
bility of  wet  sulfur  deposition  in  Colorado.  As 
much  as  80%  or  more  of  the  wet  sulfur  deposition 
in  the  state  must  be  ascribed  to  external  anthropo- 
genic sulfur  sources,  such  as  non-ferrous  metal 
smelters  and  electric  powerplants  unless  some 
large  unspecified  natural  sulfur  source  exists.  Long 
range  transportation  of  sulfur  has  made  a  substan- 
tial contribution  to  acid  deposition  in  Colorado  and 
probably  other  parts  of  the  West  as  well.  Substan- 
tial non-ferrous  metal  smelter  sources  outside  Col- 
orado also  play  a  primary  role  in  interstate  pollut- 
ant transportation.  (Khumbatta-PTT) 
W87-00282 


CHEMICAL  DD7FERENCES  BETWEEN 
EVENT  AND  WEEKLY  PRECDTTATION  SAM- 
PLES EN  NORTHEASTERN  DLLTNOIS, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

D.  L.  Sisterson,  B.  E.  Wurfel,  and  B.  M.  Lesht. 
Atmospheric    Environment    ATENBP,    Vol.19, 
No.9,  p  1453-1469,  September  1985.  6  fig,  8  tab,  41 
ref,  2  append. 

Descriptors:  'Acid  rain,  'Acid  precipitation,  'Pre- 
cipitation chemistry,  Precipitation  integrity, 
Weekly  precipitation,  Rainfall,  Intercomparison, 
Illinois,  Event  precipitation,  Precipitation. 

Samples  collected  from  event  and  weekly  precipi- 
tation in  Northeastern  Illinois  from  April  1980  to 
March  1982,  were  examined  for  chemical  differ- 
ences. Analysis  were  conducted  for  H(+), 
Ca(2+),  Mg(2+),  NH4(+),  S04<2-),  and  N03(-) 
concentrations  as  well  as  for  pH  and  conductivity. 
Although  seasonal  and  annual  precipitation 
amounts  were  different  for  the  two  years,  the 
general  pattern  of  event  and  weekly  sample  ion 
concentrations  were  similar.  Weekly  samples  had 
significantly  less  NH4(+)  and  higher  laboratory 
pH  in  all  seasons  and  more  S04(2-)  in  every  season 
but  summer.  Weekly  samples  had  significantly 
more  Ca(2+)  and  Mg(2+)  during  seasons  with 
little  precipitation.  Event  and  weekly  N03(-)  were 
never  significantly  different.  The  weekly  samples 
had  more  total  acidity  in  the  spring  but  less  in  the 
summer.  The  observed  differences  were  attributed 
to  chemical  degradation  of  the  weekly  samples 
while  awaiting  collection  and  during  shipment  be- 
tween the  field  and  the  laboratory.  (Khumbatta- 
PTT) 
W87-00283 


SCAVENGENG  RATIOS  OF  ACTDIC  POLLUT- 
ANTS AND  THFJR  USE  IN  LONG-RANGE 
TRANSPORT  MODELS, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

P.  K.  Misra,  W.  H.  Chan,  D.  Chung,  and  A.  J.  S. 

Tang. 

Atmospheric  Environment  ATENBP,  Vol.  19,  No. 

9,  p   1471-1475,  September   1985.   6  tab,   11   ref. 

Descriptors:  'Acid  rain,  'Scavenging  ratios, 
•Acidic  pollutants,  •Atmospheric  contamination, 
Log-normal  distribution,  Long-range  transport 
models,  Pollutants,  Sulfur  ions,  Nitrogen  ions. 

The  scavenging  ratios  for  S02,  S04(2-),  and 
N03(-)  vary  markedly  between  precipitation 
events  and  were  shown  to  possess  log-normal  dis- 
tributions. Using  a  constant  value  of  scavenging 
ratio  as  an  input  parameter  into  a  model  will  lead 
to  significant  errors  in  model  calculations.  Scav- 
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enging  ratios  for  S04(2-)  showed  little  spatial  vari- 
ation. The  spatial  variability  for  N03(-)  was  larger. 
Also  the  scavenging  ratios  for  N03(-)  suggested 
that  in-cloud  formation,  N03(-)  may  be  important. 
Using  an  average  value  of  the  scavenging  ratio  in 
linear  long-range  transport  models  may  lead  to 
serious  errors  in  model  predictions  at  remote  areas. 
The  use  of  a  variable  scavenging  ratio  based  on  the 
distribution  presented  in  the  paper  was  recom- 
mended. (Khumbatta-PTT) 
W87-O0284 


TRACE  ORGANIC  COMPOUNDS  IN  RAIN  -  U. 
GAS  SCAVENGING  OF  NEUTRAL  ORGANIC 
COMPOUNDS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
M.  P.  Ligocki,  C.  Leuenberger,  and  J.  F.  Pankow. 
Atmospheric  Environment  ATENBP,  Vol.  19,  No. 
10,p  1609-1617,  October  1985.  4  tab,  18  ref.  U.S. 
EPA  Grant  No.  R8 113380. 

Descriptors:  *Air  pollution,  *Gas  scavenging, 
•Oregon,  'Precipitation  scavenging,  'Trace  Com- 
pounds, Henry's  Law,  Organic  compounds,  Aro- 
matic hydrocarbons,  Pollutants,  Rainfall. 

Concurrent  rain  and  air  sampling  was  conducted 
for  seven  rain  events  in  Portland,  Oregon  during 
February  through  to  April  of  1984.  Concentration 
data  were  presented  for  a  number  of  neutral  organ- 
ic compounds.  The  ambient  temperature  averaged 
8  C.  Measured  gas  scavenging  ratios  (w  sub  g) 
ranged  from  3  for  tetrachloroethene  to  100000  for 
dibutylphthalate,  and  were  generally  3  to  6  times 
higher  than  those  calculated  from  Henry's  Law 
constant  (H)  taken  at  25  C  from  the  literature.  The 
discrepancy  was  due  to  the  incorrectness  of  apply- 
ing 25  C  data  at  5-10  C.  The  data  presented  there 
for  several  PAHs  demonstrated  very  good  agree- 
ment between  measured  gas  scavenging  ratios  of 
trace  neutral  organic  pollutants  and  those  predict- 
ed based  on  laboratory  P  and  S  determinations  at 
the  same  temperature.  Equilibrium  was  attained 
between  falling  raindrops  and  the  atmospheric  gas 
phase  for  these  non-reactive  organic  compounds. 
W  sub  g  values  obtained  here  can  be  used  to 
provide  estimates  of  H  at  approximately  8  C  for 
the  compounds  for  which  temperature-dependent 
H  data  were  not  available.  (See  also  W87-O0286) 
(Khumbatta-PTT) 
W87-00285 


TRACE  ORGANIC  COMPOUNDS  IN  RAIN  - 
DX  PARTICLE  SCAVENGING  OF  NEUTRAL 
ORGANIC  COMPOUNDS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of 
Chemical,  Biological,  and  Environmental  Sciences. 
MP.  Ligocki,  C.  Leuenberger,  and  J.  F.  Pankow. 
Atmospheric  Environment  ATENBP,  Vol.19, 
No.10,  p  1619-1626,  October  1985.  1  fig,  4  tab,  21 
ref.  U.S.  EPA  Grant  No.R8113380. 

Descriptors:  *Air  pollution,  *  Precipitation  scav- 
enging, •Particle  scavenging,  *Scavenging,  ♦Pollu- 
tion, 'Atmospheric  pollution,  Scavenging  ratios, 
Organic  compounds. 

Concurrent  measurements  were  obtained  for  a 
number  of  neutral  organic  compounds  associated 
with  suspended  particles  in  rain  and  in  the  atmos- 
phere. Particle  scavenging  ratios  (W  sub  p)  were 
determined  and  compared  to  gas  scavenging  ratios 
(W  sub  g)  obtained  concurrently,  to  determine  the 
relative  importance  of  particle  vs  gas  scavenging 
for  organic  compounds.  The  measured  W  sub  p 
values  were  much  higher  for  polycyclic  aromatic 
hydrocarbons  (PAHs)  of  molecular  weight  <  or 
=  202,  alkanes  and  phthalate  esters.  The  W  sub  p 
values  ranged  from  100  to  100000  and  averaged 
14,000.  The  low  scavenging  ratios  are  consistent 
with  a  below-cloud  process  for  the  particles  con- 
taining these  organic  compounds.  The  compounds 
with  relatively  higher  W  sub  p  values  may  be 
associated  to  a  larger  extent  with  large  particles 
which  are  more  efficiently  scavenged  below-cloud. 
Due  to  the  low  W  sub  p  values  found  for  most  of 
the  PAHs,  particle  scavenging  was  less  important 
than  gas  scavenging  for  those  compounds.  (See 
also  W87-00285)  (Khumbatta-PTT) 
W87-00286 


PERSONAL  EXPOSURES,  INDOOR-OUT- 
DOOR RELATIONSHIPS,  AND  BREATH 
LEVELS  OF  TOXIC  AD*  POLLUTANTS  MEAS- 
URED FOR  355  PERSONS  IN  NEW  JERSEY, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC. 

L.  A.  Wallace,  E.D.  Pellizzari,  T.  D.  Hartwell,  C. 
M.  Sparacino,  and  L.  S.  Sheldon. 
Atmospheric  Environment  ATENBP,  Vol.  19,  No. 
10,  p  1651-1661,  October  1985.  1  fig,  12  tab,  28  ref. 

Descriptors:  'Indoor-outdoor  relationships, 
•Drinking  water,  *Path  of  pollutants,  'Air  pollu- 
tion, 'New  Jersey,  Toxics,  Occupational  exposure, 
Organic  emissions,  TEAM. 

EPA's  TEAM  Study  had  measured  exposures  to 
20  volatile  organic  compounds  in  personal  air, 
outdoor  air  ,  drinking  water  and  the  breath  of  355 
persons  in  NJ,  in  the  fall  of  1981.  The  residents 
were  selected  by  a  probability  sampling  scheme  to 
represent  128000  inhabitants  of  Elizabeth  and  Ba- 
yonne.  Participants  carried  a  personal  monitor  to 
collect  two  12-h  air  samples  and  gave  a  breath 
sample  at  the  end  of  the  day.  About  3000  samples 
were  collected  out  of  which  1000  were  quality 
control.  Eleven  compounds  were  often  present  in 
air.  Personal  exposures  were  consistently  higher 
than  outdoor  concentrations  for  these  chemicals, 
and  were  sometimes  ten  times  the  outdoor  concen- 
trations. Breath  concentrations  also  usually  exceed- 
ed outdoor  concentrations,  and  correlated  more 
strongly  with  personal  exposures  than  with  out- 
door concentrations.  Some  activities  and  exposures 
were  associated  with  significantly  more  elevated 
exposures  and  breath  levels  for  certain  toxic 
chemicals.  Drinking  water  was  the  main  source  for 
two  trihalomethanes  :  chloroform  and  bromodich- 
loromethane.  The  weighted  arithmetic  mean  intake 
of  chloroform  was  70  micrograms  through  water 
and  90  micrograms  through  air.  However,  for  10 
other  prevalent  chemicals,  drinking  water  usually 
supplied  less  than  1%  of  the  total  daily  intake. 
(Khumbatta-PTT) 
W87-00287 


PRECTPLTATION  CHEMISTRY  AFFECTED  BY 
DD7FERENCES  IN  LOCATION  OF  COLLEC- 
TION SITES  AND  STORAGE  METHODS, 

Maritimes  Forest  Research  Centre,   Fredericton 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-O0288 


EMISSIONS  OF  BIOGENIC  SULFUR  GASES 
FROM  A  DANISH  ESTUARY, 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 

Genetics. 

B.  B.  Jorgensen,  and  B.  Okholm-Hansen. 

Atmospheric  Environment  ATENBP,  Vol  19,  No. 

1 1,  p  1737-1749,November  1985.  9  fig,  2  tab,  46  ref. 

EEC  Environmental  Program  Contract  No.  ENV- 

588-DK. 

Descriptors:  *Norsminde  Fjord,  *Sulfur  gases, 
•Estuaries,  'Denmark,  Air  pollution,  Water  pollu- 
tion, Seawater,  Diurnal  distribution,  Shallow 
waters,  Flux  chambers. 

Diurnal  variations  in  sulfur  emissions  were  studied 
at  seven  sites  in  a  Danish  estuary,  Norsminde 
Fjord.  The  sites  comprised  grass  vegetation,  inter- 
tidal  mud  flats,  accretions  of  green  algae,  an  ex- 
posed shore  and  a  river  outlet.  Direct  measure- 
ments of  emission  rates  from  soil  and  water  were 
done  by  a  dynamic  flux  chamber  technique  in 
connection  with  gas  chromatographic  detection 
and  separation  of  the  cryogenically  trapped  sulfur 
gases.  Sulfur  gas  concentrations  in  air  and  seawater 
were  measured  together  with  emission  rates  at  0.5- 
1  hour  intervals  over  25-40  hr  periods.  DMS  was 
the  most  important  sulfur  gas  released  from  grass 
and  algae  while  mostly  H2S  was  released  from 
intertidal  mud  flats.  DMS  emission  followed  the 
daylight  variations  often  with  a  delay  towards 
maximum  emission  rates  in  the  evening.  IKS  was 
mostly  emitted  at  night  or  in  short  bursts  during 
low  tides.  Total  sulfur  emission  rates  were  1-10 
micromol  S/sq  m/d.  Extreme  rates  were  measured 
over  decomposing  green  algae  (Ulva  lactuca).  H2S 
was  detected  along  with  other  pollutants  in  the 
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oxic  seawater  of  the  estuary  at  diurnal  mean  con- 
centrations of  0.1-6.5  nanomol  S/L.  This  may  indi- 
cate a  more  widespread  occurrence  of  H2S  in 
shallow,  near-shore  waters  at  nanomolar  levels. 
(Author's  abstract) 
W87-00289 


SOURCE  APPORTIONMENT  OF  WET  SUL- 
FATE DEPOSITION  IN  EASTERN  NORTH 
AMERICA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

J.  A.  Fay,  D.  Golomb,  and  S.  Kumar. 

Atmospheric     Enviroment     ATENBP,     Vol.19, 

No.ll,  p  1773-1782,  November  1985.  7  fig,  2  tab, 

24  ref. 

Descriptors:  'Acid  rain,  *Air  pollution,  'Acid  de- 
positon,  *Sulfate  precipitation,  *Atmospheric 
sulfur  budget,  *Sulfur  transport,  'Emission  control 
policy,  'Atmospheric  pollution,  Eulerian  models, 
Eastern  North  America. 

An  analytical  model  of  long  distance  transport  of 
air  pollutants  was  adapted  for  the  estimation  of 
long  term  wet  sulfate  deposition  in  eastern  N. 
America.  The  model  parameters  were  optimized 
for  best  agreement  with  1980-1982  measurements 
at  109  monitoring  sites  in  that  region.  The  root 
mean  square  residual  of  the  model  and  measure- 
ment comparison  is  4  kg/ha/y  (17%  of  the  mean 
measured  value).  Transfer  coefficients  were  found 
to  decrease  exponentially  with  source-receptor  dis- 
tance, having  length  scales  between  1 100  and  400 
km  depending  upon  whether  the  source  was 
upwind  or  downwind  of  the  receptor.  Source  ap- 
portionment calculated  for  four  sites  from  this 
model  showed  that  about  half  of  the  deposition  is 
due  to  7-8  of  the  largest  source  contributors  to 
each  site.  A  17  year  record  of  precipitation  sulfate 
measured  at  Hubbard  Brook,  New  Hampshire 
compared  favorably  with  the  model  calculation. 
Calculated  U.S.-Canda  transboundary  fluxes  differ 
from  previous  estimates.  Isopleths  of  1980-82 
yearly  depositions  were  determined.  A  proposed 
45%  reduction  in  U.S.  sulfur  emissions  was  found 
to  produce  about  a  35%  reduction  of  depositon  at 
enviromentally  sensitive  areas  in  the  U.S.  and 
Canada.  (Author's  abstract) 
W87-00290 


CHEMICAL  COMPOSITION  OF  CLOUD  AND 
RAINWATER.  RESULTS  OF  PRELIMINARY 
MEASUREMENTS  FROM  AN  AIRCRAFT, 

Keuring  van  Electrotechnische  Materialen  N.V., 
Arnhem  (Netherlands).  Environmental  Dept. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O0291 


BIOGENIC  AND  ANTHROPOGENIC  ORGAN- 
IC COMPOUNDS  DM  RAIN  AND  SNOW  SAM- 
PLES COLLECTED  IN  SOUTHERN  CALIFOR- 
NIA, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 
and  Planetary  Physics. 
K.  Kawamura,  and  I.R.  Kaplan. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
1,  p  115-124,  January  1986.  5  fig,  5  tab,  20  ref.  EPA 
Grant  No.  CR-807864-02-0. 

Descriptors:  *Air  pollution,  'Organic  compounds, 
*Rain,  *Snow,  'Biogenic  organic  compounds, 
•Anthropogenic  organic  compounds,  'California, 
•Acid  rain,  Organic  wastes,  Hydrocarbons,  Rain 
chemistry. 

Ten  rainwater  and  snow  samples  were  collected 
from  the  Los  Angeles  area  and  its  vicinity  in 
Southern  California.  Studies  were  conducted  for 
various  types  of  solvent-extractable  organic  com- 
pounds, including  n-alkanes,  UCM  hydrocarbons, 
PAHs,  FAs,  benzoic  acids  and  phenols.  In  rural 
snow  samples,  the  major  identifiable  species  were 
odd-carbon-numbered  n-alkanes  in  the  C17-C35 
range  and  even-carbon-numbered  FAs  in  the  CI 2- 
C30  range,  which  were  both  of  biogenic  origin. 
Los  Angeles  urban  rain  samples  contained  abun- 
dant phenols,  benzoic  acids  and  UCM  which  were 
considered  to  originate  from  the  incomplete  com- 
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bustion  of  fossil  fuels  mostly  from  automobiles. 
The  results  indicated  that  in  urban  areas,  anthropo- 
genic sources  are  the  most  important  factors  con- 
trolling the  organic  chemistry  of  rainwater,  where- 
as biogenic  sources  are  a  minor  contributor. 
(Khumbatta-PTT) 
W87-00295 


SECOND  GENERATION  MODEL  FOR  RE- 
GIONAL-SCALE TRANSPORT/CHEMISTRY/ 
DEPOSITION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 
Materials  Engineering. 

G.R.  Carmichael,  L.  K.  Peters,  and  T.  Kitada. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
1,  p  173-188,  January  1986.  11  fig,  3  tab,  40  ref. 
NASA  Grant  No.  NAG  1-36. 

Descriptors:  *Acid  rain,  *Model  studies,  'Regional 
modeling,  *Acid  deposition,  Eulerian  models, 
•Finite  element  method,  Mathematical  studies,  Air 
pollution,  Transportation,  Chemistry,  Deposition. 

The  regional-scale  transport,  chemistry  and  deposi- 
tion of  acidifying  compounds,  photochemical  oxi- 
dants and  their  precursors  were  analysed  using  a 
second-generation  Eulerian  model.  The  important 
atmospheric  processes  were  incorporated  using 
chemical,  dynamical  and  thennodynamical  para- 
meterizations  having  sufficient  detail  to  accomo- 
date boundary  layer-free  troposphere  exchange  in 
cloudy  and  cloud-free  environments,  and  in-cloud 
and  below-cloud  wet  removal  and  chemistry. 
Forty-one  species  were  considered,  many  of  which 
were  also  present  in  the  liquid-drop  phases.  In  the 
regional  scale  transport,  the  advected  species  were 
NO,  N02,  S02,  S04(2-),  03,  HN03,  NH3,  PAN, 
H202,  HCHO,  alkanes,  C2H4,  other  olefins,  aro- 
matics,  RCHO,  ROOH,  HN02,  RON02  and 
R02N02.  The  model  capabilities  were  proved  by 
showing  simulations  in  which  non-precipitating 
clouds  were  present  to  absorb  gas-phase  species, 
chemically  alter  these,  and  then  release  them  to  the 
atmosphere.  (Author's  abstract) 
W87-00296 


MEASUREMENT  OF  NITROUS  OXIDE  RE- 
DUCTASE ACJTVITY  IN  AQUATIC  SEDI- 
MENTS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-O03O2 


METHODS  FOR  MEASURING  SPECIFIC 
RATES  OF  MERCURY  METHYLATION  AND 
DEGRADATION  AND  THEIR  USE  IN  DETER- 
MINING FACTORS  CONTROLLING  NET 
RATES  OF  MERCURY  METHYLATION, 
Agassiz  North  Associates,  Winnipeg  (Manitoba). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O0303 


ISOLATION  OF  NON-01  VTBRIO  CHOLERAE 
SEROVARS  FROM  OREGON  COASTAL  ENVI- 
RONMENTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

D.  L.  Tison,  M.  Nishibuchi,  R.  J.  Seidler,  and  R.  J. 
Siebeling. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  444-445,  February 
1986.  1  tab,  11  ref.  NOAA  grant  NA  79AA- 
D00106,  project  R/FSD8. 

Descriptors:  'Oregon,  'Bacteria,  'Human  diseases, 
Pathogen,  Sediments,  Shellfish,  Estuaries. 

There  has  been  heightened  interest  in  the  occur- 
rence of  potentially  pathogenic  Vibrio  species  in 
U.S.  coastal  environments  since  the  1978  outbreak 
of  11  cases  of  V.  cholerae  01  in  Louisiana.  Water, 
sediment,  and  shellfish  from  three  Oregon  estuaries 
were  cultured  for  pathogenic  Vibrio  species.  Non- 
01  serovars  of  V.  cholerae  were  the  most  common 
pathogenic  Vibrio  species  recovered.  Non-01  V. 
cholerae  were  isolated  from  all  three  estuaries  sam- 
pled, covering  an  area  of  about  170  miles  along  the 
Oregon  coast.  Non-01  V.  cholerae  were  isolated 


from  water  and  sediment,  but  not  shellfish,  at 
temperatures  ranging  from  1 1  to  19  C  and  salinities 
of  0.23  to  2.6%.  Sixteen  isolates  representing  12 
different  non-01  serovars  were  identified,  while 
four  non-01  V.  cholerae  isolates  failed  to  react 
with  any  of  the  54  antisera  tested.  These  results 
indicate  that  non-01  V.  cholerae  serovars  can  be 
found  over  a  large  geographic  area  and  under  a 
variety  of  environmental  conditions.  These  orga- 
nisms are  apparently  an  autochthonous  component 
of  these  estuarine  microbial  communities.  (Main- 
PTT) 
W87-O03O6 


LONGITUDINAL  DISPERSION  IN  SHIP- 
CANALS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

J.  L.  Marivoet,  and  W.  van  Craenenbroeck. 
Journal  of  Hydraulic  Research,  Vol.  24,  No.  2,  p 
123-132,  1986.  11  fig,  3  tab,  10  ref. 

Descriptors:  'Wastewater  pollution,  'Path  of  pol- 
lutants, 'Canals,  'Tracers,  'Navigation  canals, 
Waterways,  Dispersion,  Longitudinal  Dispersion, 
Belgium. 

Longitudinal  dispersion  coefficients  in  ship-canals 
in  Northern  Belgium  were  measured  by  iodide 
tracer  experiments  to  determine  the  longitudinal 
dispersion  coefficient  for  accidental  wastewater 
discharges.  A  formula,  proposed  by  Fischer,  for 
estimating  the  longitudinal  dispersion  coefficients 
in  rivers  allows  explanation  of  the  observed  disper- 
sion coefficient  by  reducing  the  constant  alpha 
from  0.011  to  0.0021.  The  smaller  value  can  be 
justified  theoretically.  This  formula  can  also  be 
used  for  canals  in  which  an  unsteady  flow  takes 
place  by  considering  only  the  continuous  fractions 
of  the  flow  to  estimate  the  velocity.  (Master-PTT) 
W87-0O326 


RELATIONSHIPS  BETWEEN  PRECIPITA- 
TION CHEMISTRY  AND  SOME  METEORO- 
LOGICAL PARAMETERS  IN  THE  NETHER- 
LANDS: A  STATISTICAL  EVALUATION, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

J.  J.  H.  M.  Duysings,  J.  M.  Verstraten,  L. 

Bruijnzeel,  and  W.  Bouten. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  3/4,  p  213-223,  April  1986.  1  fig,  4  tab,  35  ref. 

Descriptors:  'Air  pollution,  'Path  of  pollutants, 
•Precipitation,  'Chemistry  of  precipitation,  'Acid 
rain,  'Meteorological  data  collection,  Netherlands, 
Bulk  precipitation,  Rainfall. 

Bulk  precipitation  was  sampled  every  2  weeks  for 
more  than  2  years  in  a  lowland  catchment  in  the 
eastern  part  of  the  Netherlands  and  dissolved  con- 
stituents were  determined.  Concentrations  of  the 
main  constituents:  S04,  NH4,  CI,  N03,  Na,  Ca,  H, 
Mg,  and  K  are  tabulated.  Specific  source  regions 
for  these  ion  species  were  determined.  Despite  the 
complex  character  of  precipitation  chemistry  and 
the  rather  long  sampling  interval,  statistical  evalua- 
tion of  the  data  provided  discriminating  results. 
Four  sources  could  be  distinguished:  seaspray  sup- 
plying major  part  of  Na,  Mg,  and  CI;  industrial 
activities  (Ruhr  area)  contributing  excess  amounts 
of  CI  and  S04  in  association  with  NH4;  rural 
activities  supplying  N03,  while  K,  Ca  and  excess 
amounts  of  Na  and  Mg  mainly  derive  from  local 
dust.  No  clear  source  area  could  be  detected  for  H, 
but  it  was  shown  that  S02-emission  is  the  main 
source  of  acidification.  (Author's  abstract) 
W87-O0328 


VARIATION  IN  TRACE  METAL  EXPORTS 
FROM  SMALL  CANADIAN  SHIELD  WATER- 
SHEDS, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 
Aquatic  Research  Centre. 
P.  H.  Schut,  R.  D.  Evans,  and  W.  A.  Scheider. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.28, 
No.  3/4,  p  225-237,  April  1986.  2  fig,  5  tab,  31  ref. 

Descriptors:  'Trace  metals,  'Path  of  pollutants, 
•Watersheds,      'Lakes,      Ecosystems,      Ecology, 


Metals,  Copper,  Lead,  Cadmium,  Muskoka,  Ontar- 
io, Streams,  Seasonal  variation,  Snowmelt,  Quanti- 
tative analysis,  Forest  watersheds. 

Annual  exports  of  Cu,  Pb,  and  Cd  were  estimated 
for  eleven  headwater  and  two  lake  outflow  streams 
in  the  District  of  Muskoka,  Ontario,  Canada. 
CoC12-APDC  coprecipitation  coupled  with  anodic 
stripping  voltammetry  was  used  to  determine 
metal  concentrations.  Concentrations  of  all  three 
metals  were  similar  to  those  reported  from  other 
temperate  forested  ecosystems,  being  usually  <1 
microgram/L  with  Cd  undetectable  (<25  nano- 
gram/L)  in  many  samples.  There  was  limited  evi- 
dence for  a  spring  peak  in  metal  concentrations 
associated  with  the  snowpack  melt.  Annual  export 
(mass  per  unit  area  per  year)  of  each  metal  was 
calculated;  variability  between  streams  was  small. 
Exports  of  Pb  appear  to  be  related  to  the  organic 
content  of  the  water.  Copper  export  was  correlat- 
ed with  watershed  area,  not  with  organic  acids, 
implying  that  a  different  transport  mechanism  and 
possibly  a  different  source  are  important  for  this 
metal.  The  exports  of  Pb  and  Cu  were  much  lower 
in  all  streams  than  the  estimated  annual  atmospher- 
ic metal  depositions  reported  for  this  area.  Terres- 
trial retention  was  higher  than  95%  for  all  catch- 
ments, while  lake  retention  was  slightly  lower  in 
some  cases.  Terrestrial  inputs  can  comprise  a  sig- 
nificant portion  of  the  total  metal  load  to  typical 
lakes  in  this  region  because  of  the  size  of  the 
catchments  relative  to  lake  areas.  (Author's  ab- 
stract) 
W87-O0329 


EFFECTS  OF  AN  ACTO  PRECTPJTATION 
EVENT  ON  THE  NEAR-SURFACE  WATER 
CHEMISTRY  OF  AN  OLIGOTROPHIC  LAKE, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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TRACE  ORGANICS  IN  SEPTIC  TANK  EFFLU- 
ENT, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  S.  Hashem. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.   3/4,  p  299-308,  April   1986.   8  tab,   12  ref. 

Descriptors:  'Effluents,  'Primary  pollutants, 
•Wastewater  lagoons,  *Septic  tanks,  'Organic 
compounds,  Trace  levels,  Chloroform,  Bromo- 
dichloromethane,  Toluene,  Benzene,  Methylene 
chloride,  Tetrachloroethylene,  Wastewater  treat- 
ment, Regina,  Canada. 

The  presence  and  level  of  certain  trace  organics 
were  estimated  in  wastewater  samples  collected 
from  a  septic  tank  in  an  individual  household,  from 
a  lift  station,  and  from  a  waste  treatment  lagoon 
near  Regina,  Canada.  Out  of  1 1  priority  pollutants 
analyzed,  6  (chloroform,  bromodichloromethane, 
toluene,  benzene,  methylene  chloride  and  tetrach- 
loroethylene) were  detected  in  the  samples.  Ben- 
zene and  bromodichloromethane  were  dominant. 
Methylene  chloride  and  tetrachloroethylene  could 
not  be  quantified  at  the  low  concentrations  present. 
Chloroform  was  present  in  the  lagoon  effluent 
sample  once  at  a  concentration  of  0.03  microgram/ 
L.  Toluene  was  not  present  either  in  the  septic 
tank  effluent  or  in  the  lagoon  effluent.  Benzene 
was  present  in  the  septic  tank  effluent  (max.  value 
450  microgram/L)  and  in  the  lagoon  effluent  (max. 
value  120  microgram/L).  Bromodichloromethane 
was  present  in  the  septic  tank  effluent  and  lagoon 
effluent  at  these  comparatively  low  concentrations. 
These  low  levels  of  organics  may  not  pose  any 
significant  risk  either  to  aquatic  life  or  to  public 
health,  taking  into  account  the  attentuation  capac- 
ity of  the  soil  and  the  dilution  usually  available. 
(Author's  abstract) 
W87-00333 


EFFECT  OF  THE  QUANTITY  AND  DURA- 
TION OF  APPLICATION  OF  SIMULATED 
ACID  PRECIPITATION  ON  NITROGEN  MTN- 


82 
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ERALIZATION   AND   NITRIFICATION   IN   A 
FOREST  SOIL, 

Cornell  Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00334 


COPPER   SPECIES   IN   AQUEOUS   SEWAGE 
SLUDGE  EXTRACT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-00337 


MICROBIAL  CONTAMINATION  OF  ALLUVI- 
AL GRAVEL  AQLTFERS  BY  SEPTIC  TANK  EF- 
FLUENT, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Water  and  Soil  Div. 
L.  W.  Sinton. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.  3/4,  p  407-425,  April  1986.  8  fig,  2  tab,  26  ref. 

Descriptors:  •Groundwater  pollution,  •Contami- 
nation, *Path  of  pollutants,  *Septic  tanks,  •Ef- 
fluents, •  Aquifers,  Groundwater,  Alluvial  aquifers, 
New  Zealand,  Christ  Church,  Bacteria,  Confined 
aquifers,  Diurnal  distribution. 

The  effects  of  two  methods  of  septic  tank  effluent 
disposal  on  the  microbial  quality  of  alluvial  gravel 
aquifers  were  investigated  at  an  experimental  site 
in  the  Canterbury  Plains,  New  Zealand.  The 
movement  of  fecal  coliform  bacteria  9m  from  a 
5.5m  deep  soakage  pit  into  an  unconfined  aquifer, 
and  42m  from  an  18m  deep  injection  bore  into  a 
confined  aquifer  was  recorded.  Partial  sealing  of 
the  soakage  pit  sidewalls  was  evident,  but  approxi- 
mately 80%  of  the  effluent  appeared  to  percolate 
rapidly  into  the  unconfined  groundwater  through  a 
permeable  pathway  in  the  unsaturated  zone.  Evi- 
dence of  groundwater  mounding  beneath  the  soak- 
age pit  was  found  and  a  consequent  radial  spread 
of  leachate  from  both  disposal  structures.  In  both 
the  confined  and  unconfined  aquifers,  the  most 
heavily  contaminated  bores  exhibited  marked  diur- 
nal fluctuations  in  fecal  coliform  concentrations  in 
response  to  periods  of  effluent  discharge.  First 
arrival  velocities  of  a  rifampycin-resistant  Escheri- 
chia coli  tracer  of  approximately  15  m/day  in  the 
unconfined  groundwater  and  151  m/day  in  the 
confined  ground  water  were  recorded.  Implica- 
tions of  the  findings  for  the  monitoring  and  man- 
agement of  groundwater  quality  beneath 
unsewered  communities  on  alluvial  gravel  forma- 
tions are  briefly  discussed.  (Author's  abstract) 
W87-00338 


LEACHABLE  AND  TOTAL  PHOSPHOROUS 
IN  URBAN  STREET  TREE  LEAVES, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
J.  R.  Dorney. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.  3/4,  p  439-443,  April   1986.   1  tab,   19  ref. 

Descriptors:      *Phosphorus,      *Water     pollution 
sources,   »Trees,  Leaves,  Urban  runoff,  Runoff. 

Urban  runoff  contains  large  quantities  of  a  variety 
of  pollutants,  including  P  but  there  have  been  few 
descriptions  of  the  sources  of  these  pollutants.  An 
average  of  148  microgram/gram  (air-dried  weight) 
of  P  was  leachable  from  entire  tree  leaves  in  2  hr: 
this  represented  9.3%  of  the  total  P  available.  The 
amount  of  leachable  and  total  leaf  P  varied  signifi- 
cantly among  tree  species  but  was  not  affected  by 
tree  diameter.  These  results  point  to  a  possible 
important  source  of  phosphorus  from  urban  runoff. 
(Author's  abstract) 
W87-00340 


INFLUENCE  OF  GEOLOGY  ON  LAKE  ACTOI- 
FICATION  IN  THE  ELWAS  WATERSHEDS, 

Colgate  Univ.,  Hamilton,  NY.  Dept.  of  Geology. 
R.  April,  and  R.  Newton. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 
No.  4,  p  373-386,  December  1985.  7  fig,  5  tab,  13 


ref. 

Descriptors:  »Acid  rain,  •Soil  types,  *Acidic 
water,  'Lakes,  •Alaklinity,  *Geology,  Watersheds, 
Catchment  areas,  Woods  Lake  Watershed,  Rain- 
fall, New  York,  Adirondack  Mountains,  Panther 
Lake  Watershed,  Chemical  properties. 

Three  lake-watersheds  in  the  Adirondack  Moun- 
tains of  New  York  State,  underlain  by  similar 
granitic  bedrock  and  receiving  similar  levels  of 
acidic  deposition,  were  found  to  have  very  differnt 
surface  water  alkalinities.  The  chemical  differences 
appear  to  be  due  to  differences  in  the  unconsolidat- 
ed surficial  materials  in  the  basins.  Woods  Lake 
watershed  (mean  lake  outlet  pH  of  4.7)  is  covered 
by  thin  till  with  many  interspersed  bedrock  out- 
crops. The  thinness  of  these  surficial  deposits  (av- 
erage depth  2m)  limits  the  amount  of  deep  percola- 
tion of  water  and  thus  contact  with  alkalinity- 
producing  inorganic  horizons.  In  contrast,  Panther 
Lake  watershed  (mean  lake  outlet  pH  of  6.2)  is 
covered  by  thick  glacial  till  (average  depth  24m.) 
More  of  the  precipitation  comes  in  contact  here 
with  the  alkalinity-producing  materials.  Sagamore 
Lake  watershed  is  much  larger  and  has  areas  of 
both  thick  and  thin  deposits  and  lake  outlet  pH 
values  intermediate  to  those  of  Woods  and  Panther 
lakes.  The  soils  in  all  three  watersheds  are  domi- 
nated by  quartz,  potassium  feldspar  and  sodic  pla- 
gioclase  with  minor  amounts  of  hornblende  and 
other  heavy  minerals.  The  dominant  clay  mineral 
is  vermiculite.  Chemical  evidence  suggests  the 
present  rate  of  mineral  weathering  is  less  than  the 
long-term  rate  in  Woods  Lake  watershed  while  in 
Panther,  the  present  rate  may  have  increased  rela- 
tive to  the  long-term  rate.  (Author's  abstract) 
W87-00342 


HYDROGEOLOGIC  COMPARISON  OF  AN 
ACHHC-LAKE  BASIN  WITH  A  NEUTRAL- 
LAKE  BASIN  EV  THE  WEST-CENTRAL  ADI- 
RONDACK MOUNTAINS,  NEW  YORK, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

N.  E.  Peters,  and  P.  S.  Murdoch. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  4,  p  387-402,  December  1985.  6  fig,  3  tab,  20 

ref. 

Descriptors:  *Acid  rain,  *Lakes,  *Groundwater, 
Groundwater  pollution,  Rainfall,  Air  pollution, 
Acidic  water,  Panther  Lake,  Watersheds,  New 
York,  Adirondack  Mountains,  Neutral  lakes, 
Woods  Lake,  Hydrogen  ion  concentration. 

Two  small  headwater  lake  basins  that  receive  simi- 
lar amounts  of  acidic  atmospheric  deposition  have 
significantly  different  lake  outflow  pH  values;  pH 
at  Panther  Lake  (neutral)  ranges  from  about  4.7  to 
7;  that  at  Woods  Lake  (acidic)  ranges  from  about 
4.3  to  5.  A  hydrologic  analysis,  which  included 
monthly  water  budgets,  hydrograph  analysis,  ex- 
amination of  flow  duration  and  runoff  recession 
curves,  calculation  of  ground-water  storage,  and 
an  analysis  of  lateral  flow  capacity  of  the  soil, 
indicates  that  differences  in  lakewater  pH  can  be 
attributed  to  differences  in  the  ground-water  con- 
tribution to  the  lakes.  A  larger  percentage  of  the 
water  discharged  from  the  neutral  lake  is  derived 
from  ground  water  than  that  from  the  acidic  lake. 
Ground  water  has  a  higher  pH  resulting  from  a 
sufficiently  long  residence  tune  for  neutralizing 
chemical  reactions  to  occur  with  the  till.  The 
difference  in  ground-water  contribution  is  attrib- 
uted to  a  more  extensive  distribution  of  thick  till 
(<3  m)  in  the  neutral-lake  basin  than  in  the  acidic- 
lake  basin;  average  thickness  of  till  in  the  neutral- 
lake  basin  is  24  m  whereas  that  in  the  other  is  2.3 
m.  During  the  snowmelt  period,  sometimes  as 
much  as  three  months  of  accumulated  precipitation 
may  be  released  within  two  weeks  causing  the 
lateral  flow  capacity  of  the  deeper  mineral  soil  to 
be  exceeded  in  the  neutral-lake  basin.  This  excess 
water  moves  over  and  through  the  shallow  acidic 
soil  horizons  and  causes  the  lakewater  pH  to  de- 
crease during  snowmelt.  (Author's  abstract) 
W87-O0343 


DELINEATION  OF  CHEMICALLY  POLLUT- 
ED GROUNDWATER  REGIONS  IN  VISAKHA- 
PATNAM  BASIN,  INDIA, 


Sources  Of  Pollution — Group  5B 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Geophys- 
ics. 

V.  V.  J.  Sarma,  and  A.  N.  Swamy. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  1,  p  15-26,  May  1986.  5  fig,  9  ref. 

Descriptors:  'Industrial  Wastes,  Irrigation,  •Ur- 
banization, *Groundwater  pollution,  Geologic  for- 
mations, Chemical  wastes,  Water  quality,  Ef- 
fluents, India,  Visakhapatnam. 

Water  quality  investigations  were  carried  out  in 
the  Visakhapatnam  basin  to  delineate  groundwater 
pollution.  The  groundwater  in  some  localities  of 
the  basin  is  contaminated  due  to  natural  geological 
formation  sources,  industrial  effluents,  irrigation, 
and  urbanization.  The  ring  average  method  used  in 
geophysical  interpretation  to  separate  regional  and 
residual  anomalies  was  modified  and  applied  to  the 
water  quality  data  in  the  basin  to  locate  chemically 
polluted  groundwater  regions.  The  method  can  be 
applied  successfully  to  delineate  regions  of  ground- 
water pollution  and  may  also  be  helpful  in  identify- 
ing the  sources.  (Author's  abstract) 
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ATMOSPHERIC  DEPOSITION  AT  ROTH- 
AMSTED,  SAXMUNDHAM,  AND  WOBURN 
EXPERIMENTAL  STATIONS,  ENGLAND, 
1969-1984, 

Rothamsted    Experimental    Station,    Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
K.  W.  T.  Goulding,  P.  R.  Poulton,  V.  H.  Thomas, 
and  R.  J.  B.  Williams. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  I,  p  27-49,  May  1986.  11  fig,  2  tab,  36  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Water 
pollution  source,  •Precipitation,  *Chemistry  of 
precipitation,  *Hydrogen  ion  concentration,  •Ca- 
tions, Acidity,  Anions,  England,  Rothamsted,  Sax- 
mundham,  Woburn,  Fertilizers,  Nitrates. 

The  pH  of  precipitation,  and  the  concentrations  in 
precipitation  and  depositions  by  precipitation  of 
H(+),  major  cations,  N,  S,  and  chloride  were 
measured  in  bulk  collectors  at  three  sites  in  Eastern 
England.  The  Rothamsted  site  is  100  km  from  the 
coast  in  a  semi-urban  environment.  The  Saxmund- 
ham  site  is  13  km  and  the  Woburn  site  120  km  from 
the  coast;  both  are  in  rural  environments.  Precipi- 
tation is  acidic  at  all  three  sites,  with  pH  of  4.3  at 
Rothamsted  and  5.0  at  Saxmundham  and  Woburn 
at  present,  but  the  pH  has  been  increasing.  Precipi- 
tation chemistry  is  chiefly  controlled  by  sea-salts 
(Na,Mg,CL)  and  earth  salts  (K,  Ca,  Mo,  NH4, 
N03).  Sea-salts  dominate  near  the  coast  at  Sax- 
mundham, but  earth  salts  become  much  more  im- 
portant inland  at  Rothamsted  and  at  Woburn.  The 
concentration  and  deposition  of  non-sea  CI  are 
increasing  at  Rothamsted  and  Saxmundham,  those 
of  non-sea  S04-S  are  increasing  at  Woburn,  and 
those  of  N03-N  are  increasing  at  all  sites.  Precipi- 
tation acidity  is  associated  chiefly  with  non-sea 
S04,  and  only  a  little  with  N03  and  non-sea  CI  at 
Rothamsted  and  Woburn.  At  Saxmundham,  no 
correlation  between  acidity  and  anions  is  observed, 
presumably  because  of  the  overwhelming  effect  of 
sea-salts.  (Author's  abstract) 
W87-O0346 


HEAVY  METAL  CONTENT  OF  SOME  SOLED 
WASTES  IN  D3ADAN,  NIGERIA, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

Social  Medicine. 

M.  K.  C.  Sridhar,  and  A.  O.  Bammeke. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  1,  p  51-56,  May  1986.  3  tab,  14  ref. 

Descriptors:  'Solid  wastes,  *Municipal  wastes, 
•Heavy  metals,  *Nigeria,  Trace  metals,  Path  of 
pollutants,  Leaching,  Hydrogen  ion  concentration. 

The  heavy  metal  contents  of  some  solid  wastes 
produced  in  residential  areas,  a  market,  a  cafeteria 
and  the  composts  in  Ibadan,  Nigeria,  were  meas- 
ured. The  solid  wastes  produced  in  low  density 
areas  with  higher  per  capita  income  showed  higher 
levels  of  many  heavy  metals.  The  cafeteria  waste 
showed  low  levels  of  some  of  these  metals.  Com- 
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Group  5B — Sources  Of  Pollution 

posts  had  high  levels  of  some  metals.  The  solid 
wastes  dumped  on  roadsides  enter  streams  and 
rivers  which  may  leach  out  the  heavy  metals.  In 
parts  of  Lagos  some  of  the  waters  are  highly  acidic 
(pH  =  3.4)  which  accelerates  the  dissolution  of 
heavy  metals.  (McFarlane-PTT) 
W87-00347 


ENVIRONMENTAL  FATE  OF  MERCURY  DIS- 
CHARGED INTO  THE  UPPER  WISCONSIN 
RTVER, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
R.  G.  Rada,  J.  E.  Findley,  and  J.  G.  Wiener. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.   1,  p  57-76,  May  1986.  6  fig,  6  tab,  59  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Pulp  wastes,  *Mercury,  *Rivers,  •Sedi- 
ments, 'Fish,  Crayfish,  Carp,  Wisconsin  River, 
Surficial  sediments,  Pulp  and  Paper  industry. 

The  distribution  of  Hg  in  sediments,  fish,  and  cray- 
fish was  studied  in  a  60  km  reach  of  the  Upper 
Wisconsin  River  that  formerly  received  Hg  in 
discharges  from  pulp  and  paper  mills.  The  most 
heavily  contaminated  strata  of  sediments  were  de- 
posited during  the  1950s  and  the  early  1960s  and 
buried  under  subsequent  deposits;  however,  surfi- 
cial sediments  remained  substantially  enriched  at 
certain  sites  in  1981.  Median  concentrations  of  Hg 
in  surficial  sediments,  adjusted  for  grain  size,  were 
at  least  10-fold  greater  at  the  main  study  area  than 
at  an  upstream  reference  site.  Total  concentrations 
exceeded  1.0  microgram/g  wet  weight  in  axial 
muscle  tissue  in  only  2  of  173  fish  analyzed  from 
the  study  area;  however,  historical  comparisons 
revealed  that  Hg  contamination  of  fish  (common 
carp  Cyprinus  carpio  and  walleye  Stizostedion  vi- 
treum  vitreum)  and  crayfish  (Orconectes)  in  the 
river  had  not  decreased  since  the  early  1970s.  The 
availability  of  Hg  to  biota  in  this  system  may  be 
enhanced  by  rapid  methylation  of  the  metal  in 
surficial  sediments,  despite  burial  of  the  most  heav- 
ily contaminated  sediments.  Management  practices 
for  this  river  should  be  designed  to  prevent  condi- 
tions favoring  mobilization  of  Hg  in  sediments. 
(Author's  abstract) 
W87-00348 


TRACE  METAL  CONCENTRATIONS  IN 
MARINE  ORGANISMS  FROM  ST.  VINCENT 
GULF,  SOUTH  AUSTRALIA, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

W.  A.  Maher. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.   1,  p  77-84,  May  1986.   1  fig,  7  tab,   17  ref. 

Descriptors:  *Path  of  pollutants,  'Trace  metals, 
•Fish,  'Mollusks,  Metals,  Aquatic  fauna,  Crusta- 
ceans, Macrophytes,  Ecosystems,  South  Australia, 
St.  Vincent  Gulf,  Copper,  Cadmium,  Lead,  Zinc. 

Trace  metal  concentrations  were  measured  in  the 
tissues  of  fish,  molluscs,  crustaceans  and  macro- 
phytes from  St.  Vincent  Gulf,  South  Australia  to 
assess  the  extent  of  trace  metal  pollution  from 
urban  and  industrial  wastes.  The  concentrations  of 
the  measured  metals  (Cd<  0.025  to  2.1  microgram/ 
g;  Cu  0.51  to  91  microgram/g,  Pb  0.02  to  3.6 
microgram/g;  Zn  15  to  1 10  microgram/g)  are  simi- 
lar to  those  from  unpolluted  areas  and  thus  give  no 
indication  of  pollution.  (Master-PTT) 
W87-00349 


OXYGEN  RESOURCES  OF  THE  HYPOLIM- 
NION  OF  IONICALLY  ENRICHED  ONONDA- 
GA LAKE,  NY,  U.SJC, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  M.  G.  Perkins,  and  C.  Brooks. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  1,  p  93-108,  May  1986.  11  fig,  1  tab,  51  ref. 

Descriptors:  'Oxygen  depletion,  'Dissolved 
oxygen,  'Sulfides,  'Eutrophic  lakes,  Hypolimnion, 
Onondaga  Lake,  Seasonal  variation,  Industrial 
wastes,  Vertical  distribution,  Stratification,  Phyto- 
plankton. 

The  depletion  of  hypolimnetic  dissolved  oxygen 
and  the  upper  depth  boundary  of  anoxia  for  four 


consecutive  years  (1978-81)  and  the  accumulation 
of  sulfide  for  a  single  year  (1981)  were  documented 
for  ionically  enriched  hypereutrophic  Onondaga 
Lake,  NY,  USA.  The  depletion  rate,  as  a  real 
hypolimnetic  oxygen  deficit,  was  extremely  high 
(1.2-2.7  g/sq  m/d).  The  large  differences  in  the 
rate  within  individual  years  and  from  year  to  year 
were  largely  a  result  of  differences  in  attendant 
vertical  mixing.  The  entire  hypolimnion  (depth 
interval  from  11  to  20  m)  was  without  oxygen  by 
late  June  of  all  4  years.  Anoxia  was  observed 
above  the  hypolimnion  on  some  occasions  when 
secondary  stratification  occurred.  Sulfide  accumu- 
lated progressively  in  the  hypolimnion  in  1981 
following  the  onset  of  anoxia  to  a  volume  weight- 
ed concentration  of  1 1  mg/L.  The  ionic  discharge 
from  an  adjoining  alkali  manufacturer  exacerbated 
the  problem  of  limited  oxygen  resources  of  the 
hypolimnion  by:  (1)  decreasing  vertical  mixing,  (2) 
prolonging  the  duration  of  stratification,  (3)  caus- 
ing abbreviated  turnovers,  and  (4)  encouraging 
increased  rates  of  phytoplankton  settling.  (Au- 
thor's abstract) 
W87-00351 


KINETIC  CONCEPTS  FOR  MEASURING  MI- 
CROBIAL RATE  CONSTANTS:  EFFECTS  OF 
NUTRD2NTS  ON  RATE  CONSTANTS, 

Environmental  Research  Lab.,  Athens,  GA. 

D.  F.  Paris,  and  J.  E.  Rogers. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  221-225  February 

1986.  1  fig,  5  tab,  19  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  matter, 
'Microbial  degradation,  'Microbiological  studies, 
'Nutrients,  Nitrogen,  Phosphorus,  Iron,  Magnesi- 
um, Rate  constants,  Incubation,  Xenobiotic  com- 
pounds. 

The  effect  of  preincubation  of  environmental 
waters  amended  with  inorganic  nutrients  (nitrogen, 
phosphorus,  and  traces  of  iron  and  magnesium)  on 
the  kinetics  of  the  microbial  transformation  of 
phenol,  propanil,  propyl  ester  of  (2,4- 
dichlorophenoxy)acetic  acid,  methyl  parathion, 
Ronnel,  and  methoxychlor  in  pond  and  river 
waters  was  investigated.  No  effect  on  the  second- 
order  rate  constants  for  these  compounds  was  ob- 
served, although  there  was  an  increase  in  the  bac- 
terial populations  and  the  pseudo-first-order  rate 
constants.  The  use  of  nutrient-amended  waters 
could  be  a  useful  tool  for  estimating  second-order 
rate  constants  for  an  expanded  number  of  com- 
pounds. This  technique  would  provide  a  larger 
data  base  for  predicting  the  behavior  of  xenobiotic 
compounds  in  the  environment  by  using  currently 
available  mathematical  models.  (Author's  abstract) 
W87-00354 


ANOMALIES  IN  MINERALIZATION  OF  LOW 
CONCENTRATIONS  OF  ORGANIC  COM- 
POUNDS  IN  LAKE  WATER  AND  SEWAGE, 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

D.  G.  Hoover,  G.  E.  Borgonovi,  S.  H.  Jones,  and 

M.  Alexander. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  226-232,  February 

1986.  8  fig,  16  ref.  USDA-TPSU-CU-2057-261  and 

Public  Health  Service  Training  Grant  ES-07052. 

Descriptors:  'Path  of  pollutants,  'Lakes, 
'Wastewater,  'Nitrilotriacetic  acid,  'Mineraliza- 
tion, Organic  compounds,  Nitrophenol,  Aniline, 
Isopropyl  N-phenylcarbamate,  2,4-dichlorophen- 
oxyacetic  acid,  Pollution. 

The  rates  of  mineralization  of  nitrilotriacetic  acid 
(NT A),  2,4-dichlorophenoxyacetic  acid  (2,4-D)  p- 
nitrophenol,  aniline,  and  isopropyl  N-phenylcarba- 
mate (IPC)  at  one  or  more  concentrations  ranging 
from  100  picogram/ml  to  1.0  microgram/ml  were 
proportional  to  chemical  concentrations  in  samples 
of  three  lakes.  The  rates  at  100  picogram  of  NT  A, 
2,4-D,  p-nitrophenol,  and  aniline  per  ml  in  samples 
of  one  or  more  lakes  were  less  than  predicted, 
assuming  the  rates  were  linearly  related  to  the 
concentration.  Neither  NTA  nor  2,4  dichloro- 
phenol  at  2.0  nanogram/ml  was  mineralized  in 
some  lake  waters,  but  higher  levels  of  the  two 


chemicals  were  converted  to  C02  in  samples  of 
the  same  waters.  The  mineralization  in  sewage  of 
1.0  microgram  of  NTA  per  ml  was  biphasic;  about 
20%  of  the  substrate  was  mineralized  in  20  h,  and 
mineralization  was  only  reinitiated  after  a  period  of 
130  h.  NTA  also  underwent  a  biphasic  mineraliza- 
tion in  lake  waters,  and  the  biphasic  pattern  was 
not  altered  by  additions  of  growth  factors  and 
inorganic  nutrients.  From  40  to  60  of  the  carbon  of 
aniline  added  to  lake  water  at  levels  of  100  pico- 
gram/ml to  1.0  microgram/ml  was  mineralized. 
Conclusions  reached  from  tests  of  biodegradation 
at  high  concentrations  of  chemicals  may  not  apply 
to  the  low  levels  found  in  many  natural  environ- 
ments. (Author's  abstract) 
W87-00355 


NITRIFICATION  RATES  IN  THE  BALTIC  SEA; 
COMPARISON  OF  THREE  ISOTOPE  TECH- 
NIQUES, 

Goeteborg    Univ.    (Sweden).    Dept.    of    Marine 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00356 


BIODEGRADATION  OF  TERT-BUTYL- 
PHENYL  DD7HENYL  PHOSPHATE, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

M.  A.  Heitkamp,  J.  P.  Freeman,  and  C.  E. 
Cerniglia. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  316-322,  February 
1986.  3  fig,  4  tab,  25  ref. 

Descriptors:  'Biodegradation,  'Microbial  degrada- 
tion, 'Organic  compounds,  'Path  of  pollutants, 
Sediments,  Aquatic  plants,  Agriculture  runoff,  Or- 
ganophosphorous compounds. 

Biodegradation  of  tert-butylphenyl  diphenyl  phos- 
phate (BPDP)  was  examined  in  microcosms  con- 
taining sediment  and  water  from  five  different  eco- 
systems to  elucidate  the  environmental  fate  of 
phosphate  ester  flame  retardants.  Biodegradation 
of  (14QBPDP  was  monitored  in  the  environmen- 
tal microcosms  by  measuring  the  evolution  of 
(14C).  Over  37%  of  BPDP  was  mineralized  after  8 
weeks  in  microcosms  from  an  ecosystem  which 
had  chronic  exposure  to  agricultural  chemicals.  In 
contrast,  only  1.7%  of  BPDP  was  degraded  in 
samples  from  a  noncontaminated  site.  The  expo- 
sure concentration  of  BPDP  affected  the  percent- 
age which  was  degraded  in  microcosms  from  the 
two  most  active  ecosystems.  Mineralization  was 
highest  at  a  concentration  of  0.1  mg  of  BPDP  and 
was  inhibited  with  10-  and  100-fold  higher  concen- 
trations of  BPDP  in  these  microcosms.  Indigenous 
heterotrophic  and  BPDP-utilizing  microbial  popu- 
lations and  phosphoesterase  enzyme  activities  were 
highest  in  sedients  which  had  the  highest  biodegra- 
dation of  BPDP.  Adaptive  increases  in  both  micro- 
bial populations  and  phosphoesterase  enzymes  in 
some  sediments  acclimated  to  BPDP  were  ob- 
served. These  data  suggest  that  the  microbial  deg- 
radation of  BPDP  results  from  at  least  three  cata- 
bolic  processes  and  is  highest  when  low  concentra- 
tions of  BPDP  are  exposed  sediment  microorga- 
nisms of  eutrophic  ecosystems  which  have  high 
phosphotri-  and  diesterase  activities  and  previous 
exposure  to  anthropogenic  chemicals.  (Author's 
abstract) 
W87-O036O 


SENSITIVITY   OF   MOORE   SEWER    SWABS 
FOR  ISOLATING  SALMONELLA  TYPHL 

Maryland  Univ.  at  Baltimore.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O0363 


ATMOSPHERIC  CONCENTRATIONS  AND 
THE  DEPOSITION  VELOCITY  TO  SNOW  OF 
NITRIC  ACID,  SULFUR  DIOXODE  AND  VARI- 
OUS PARTICULATE  SPECIES, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
S.  H.  Cadle,  J.  M.  Dasch,  and  P.  A.  Mulawa. 
Atmospheric  Environment  ATENBP,  Vol.  19,  No. 
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11,  p  1819-1827,  November  1985.  7  fig,  2  tab,  15 
ref. 

Descriptors:  'Acid  rain,  "Snow,  'Sulphur  dioxide, 
•Air  pollution,  'Nitric  acid,  Deposition,  Deposi- 
tion velocity,  Particle  size,  Particulate  matter. 

A  study  of  deposition  velocities  to  snow  was  con- 
ducted during  the  1982-83  and  1983-84  winters  at 
the  University  of  Michigan  Biological  Station  in 
northern  Michigan.  Weekly  measurements  were 
made  of  dry  deposition  rates  to  snow  and  the 
atmospheric  concentrations  of  the  depositing  spe- 
cies. S02,  with  an  average  concentration  of  2.2 
ppb,  was  the  dominant  atmospheric  sulfur  contain- 
ing species.  N02,  with  an  average  concentration  of 
1.8  ppb,  was  the  dominant  atmospheric  nitroge- 
nous species.  N03  (-)  deposition  was  due  primarily 
to  HN03,  which  averaged  0.2  ppb.  The  HN03 
deposition  velocity  averaged  1.4  cm/s.  The  S02 
deposition  velocity  varied  with  temperature,  aver- 
aging 0.15  cm/s  for  samples  with  appreciable  expo- 
sure time  above  -3  C  and  0.06  cm/s  for  samples 
which  remained  below  an  ambient  temperature  of  - 
3  C.  Deposition  velocities  of  Ca(2+),  Mg(2+), 
Na(+),  K(+)  and  NH4  (+)  were  2.1,  1.5,  0.44, 
0.5  i  and  0.10  cm/s  respectively.  The  mass  median 
diameters  of  these  species  were  4.4,  2.7,  1.8,  0.9 
and  0.46  micrometer  respectively.  (Author's  ab- 
stract) 
W87-00364 


SPACE-TIME  DISTRIBUTION  OF  SULFATE 
DEPOSITION  IN  THE  NORTHEASTERN 
UNITED  STATES, 

Consolidation  Coal  Co.,  Pittsburgh,  PA. 

R.  A.  Bilonick. 

Atmospheric  Environment  ATENBP,  Vol.  19,  No. 

11,  p  1829-1845,  November  1985.  11  fig,  2  tab,  17 

ref. 

Descriptors:  'Acid  rain,  •Sulfates,  'Deposition, 
•Spatial  distribution,  *Temporal  distribution, 
United  States,  Northeastern  United  States,  Semi- 
variograms,  Mapping. 

The  space-time  semi-variograms  of  sulfate  deposi- 
tion data  collected  by  the  U.S.  Geological  Survey 
during  the  period  1965-79  in  New  York  State  and 
during  the  winter  of  1980-81  over  the  north  central 
and  north  eastern  U.S.  follow  well-defined  pat- 
terns. These  patterns  were  estimated  and  used  to 
produce  sulfate  deposition  maps.  The  spatially  and 
temporally  weighted  average  level  of  sulfate  depo- 
sition was  about  50  kg/ha  per  year  for  1965-79. 
Individual  yearly  80-km  square  block  estimates  had 
estimation  standard  deviations  of  about  6-9  kg/ha 
per  year  (or  about  15%  relative).  The  space-time 
semi-variogram  exhibited  a  well-defined  seasonal 
component  in  time  and  an  isotropic  spatial  compo- 
nent Sulfate  deposition  in  the  winter  of  1980-81 
ranged  from  about  5  to  12  kg/ha  per  year  for  the 
more  northern  areas,  12  to  19  kg/ha  per  year  for 
the  central  region  and  from  19  to  26  kg  1  ha  per 
year  for  the  more  southern  areas.  The  estimation 
standard  deviations  were  roughly  uniform  within 
the  bounds  of  the  network  and  were  about  2-4  kg  1 
ha  per  year  for  80-km  square  blocks.  The  semi- 
vanogram  for  the  1980-81  data  exhibited  a  strong 
anisotropy  which  indicated  a  drift  in  mean  sulfate 
deposition  in  the  north-south  direction.  The  rea- 
sonableness of  extrapolation  for  sulfate  deposition 
for  blocks  as  far  as  300-400  km  outside  the  bounda- 
ry of  the  network  is  discussed.  (Author's  abstract) 
W87-00365 


TWENTIETH  CENTURY  TRENDS  IN  ARCTIC 
AIR  POLLUTION  REVEALED  BY  CONDUC- 
TTVnY  AND  ACIDITY  OBSERVATIONS  IN 
SNOW  AND  ICE  IN  THE  CANADIAN  HIGH 
ARCTIC, 

L.  A.  Barrie,  D.  Fisher,  and  R.  M.  Koerner. 
Atmospheric  Environment  ATENB,  Vol.  19,  No 
12,  p  2055-2063,  December  1985.  7  fig,  2  tab,  18 
ref. 

Descriptors:  *Acid  precipitation,  *Air  pollution, 
Snow,    'Ice,    'Arctic,    Acidity,    Conductivity, 
Canada. 

Two  10-m  firn  cores,  and  one  20-m  core  from 
Agassiz  ice  cap  and  a  10-m  core  from  the  Mt. 


Oxford  area  of  the  United  States  Range,  all  in  N. 
Ellesmere  Island,  Northwest  Territories,  at  about 
1.6  km  altitude,  yielded  an  historical  record  dating 
back  to  1912  of  lower  tropospheric  air  pollution 
orginating  mainly  from  Eurasia.  Ice  meltwater 
acidity  and  conductivity  are  well  correlated.  They 
are  also  correlated  with  aerosol  acid  concentra- 
tions in  the  atmosphere  at  nearby  Alert.  They 
undergo  a  strong  seasonal  variation  paralleling  that 
of  Arctic  haze.  The  late  winter-early  spring  peak 
of  conductivity  is  the  best  indicator  of  Arctic  air 
pollution.  It  shows  that  in  the  first  half  of  this 
century  the  level  of  winter-time  air  pollution  re- 
mained roughly  constant,  consistent  with  a  pattern 
of  little  change  in  European  S02  emissions.  How- 
ever, between  1956  and  1977  there  has  been  a  75% 
increase  of  Arctic  air  pollution  which  is  associated 
with  a  marked  increase  in  S02  and  NOx  emissions 
in  Europe.  In  the  second  half  of  this  century,  the 
progressive  increase  in  Arctic  air  pollution  has 
caused  the  winter  acidity  of  the  N.  Ellesmere 
snowpack  to  rise  from  about  8  microequivalents/ 
lambda  in  1956  to  about  14  microequivalents/ 
lambda  in  1977.  (Author's  abstract) 
W87-00366 


ATMOSPHERIC  TRANSPORT  AND  DEPOSI- 
TION OF  TRACE  ELEMENTS  ONTO  THE 
GREENLAND  ICE  SHEET, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

C.  I.  Davidson,  S.  Santhanam,  R.  C.  Fortmann, 

and  M.  P.  Olson. 

Atmospheric  Environment  ATENBP,  Vol.  19,  No. 

12,  p  2065-2081,  December  1985.  7  fig,  6  tab,  64 

ref.  NSF  Grant  DPP-8020928,  Claude  Worthing- 

ton  Benedum  Foundation  Grant  1-31335. 

Descriptors:  'Air  pollution,  'Path  of  pollutants, 
•Ice,  Snow,  'Deposition,  'Trace  elements,  Green- 
land ice  sheet,  Particulate  matter,  Sulfates,  Ni- 
trates, Precipitation. 

Airborne  particles  of  diameter  >  0.4  micro  n 
reaching  Dye  3,  Greenland  during  April-May  1983 
were  analyzed  for  size  and  concentration.  Lower 
concentrations  and  smaller  sizes  were  associated 
with  transport  from  the  south.  Dye  3  may  receive 
material  emitted  from  Eurasian  sources  and  trans- 
ported over  the  Pole.  Material  collected  during 
three  snowstorms  where  ice  nucleation  dominated 
provided  data  used  to  estimate  mass-basis  scaveng- 
ing ratios.  Average  scavenging  ratios  were  in  the 
range  1000-2000  for  the  crustal  elements  Al,  Fe,  K, 
Mg,  Mn,  and  Na.  Similar  values  were  obtained  for 
Cd,  Cu  and  N03(-).  The  corresponding  ratios  for 
Pb  and  S04  (2-)  averaged  less  than  200.  Wet 
deposition  velocities  of  2  cm/s  were  estimated  for 
the  first  nine  species,  and  0.2  cm/s  for  Pb  and 
S04(2-)  Comparing  fresh  and  older  surface  snow 
concentrations  gave  an  average  dry  deposition  ve- 
locity of  roughly  0.2  cm/s  for  the  crustal  elements, 
with  the  small  fraction  of  large  particles  (approx. 
5-10  micron)  dominating  deposition.  When  used 
with  other  data  in  the  literature,  the  results  suggest 
that  total  deposition  velocities  of  Pb  and  SC4  may 
be  as  small  as  0.05  cm/s  in  relatively  dry  regions  of 
the  Arctic.  (Author's  abstract) 
W87-00367 


BACTERIAL  ABUNDANCE  IN  RELATION  TO 
SURFACE  AREA  AND  ORGANIC  CONTENT 
OF  MARINE  SEDIMENTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Ecology  and  Evolution. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00368 


SULFUR  CONSTITUENTS  AND  CYCLING  IN 
WATERS,  SESTON,  AND  SEDIMENTS  OF  AN 
OLIGOTROPHIC  LAKE, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00379 


VULNERABnJTY  OF  ALLUVIAL  GROUND- 
WATERS TO  THEIR  AGRICULTURAL  AND 
CLIMATIC  ENVIRONMENT  (A  PROPOS  DE 


Sources  Of  Pollution — Group  5B 

LA  VULNERABHJTE  DES  NAPPES  ALLU- 
VTALES  A  L'ENVIRONNEMENT  AGROCLI- 
MATIQUE), 

Montpellier-2  Univ.  (France). 

J.  C.  Grillot. 

Comptes   Rendus   de   PAcademie   des   Sciences, 

Paris,  Series  2  CHDCAQ,  Vol.  302,  No.  8,  p  605- 

608,  Feb.  28,  1986.  2  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Alluvial 
aquifers,  'Path  of  pollutants,  Aquifers,  Ground- 
water irrigation,  Agriculture,  Climate,  Hydroche- 
mistry,  Pollution,  Montmorillonite,  Temperature 
effects. 

Analyzing  the  evolution  in  time  of  the  hydroche- 
mistry  of  an  alluvial  groundwater  within  the 
framework  of  its  agricultural  and  climatic  context, 
yields  information  on  the  possible  ways  the 
groundwater  can  be  polluted:  (1)  transfer  of  solutes 
between  the  surface  and  the  groundwater  under 
the  control  of  climatology,  of  the  periods  and 
types  of  agricultural  activities,  or  the  sedimentary 
heterogeneities,  of  watering  and  the  temperature  of 
water,  and  (2)  cationic  exchanges  that  are  pro- 
voked by  clays  of  mainly  Montmorillonite  type. 
(Author's  abstract) 
W87-00384 


CADMIUM  SOIL  SORPTION  AT  LOW  CON- 
CENTRATIONS: HI.  PREDICTION  AND  OB- 
SERVATION OF  MOBILITY, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

T.  H.  Christensen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  3,  p  255-264,  November  1985.  4  fie,  2  tab,  10 

ref. 

Descriptors:  *Soil  water  pollution,  *Cadmium, 
•Soil  absorption  capacity,  'Sorption,  Solute  veloc- 
ity equations,  Freundlich  isotherms,  Linear  isoth- 
erms, Mobility. 

The  applicability  of  relative  solute  velocity  equa- 
tions (based  on  Freundlich  isotherm  and  linear 
isotherm)  for  predicting  the  migration  of  low  con- 
centrations of  Cd  under  intermittent  flow  condi- 
tions was  studied  using  eleven  small  laboratory  soil 
columns  monitored  for  600  days  in  terms  of  Cd 
breakthrough  curves.  The  predicted  Cd  velocities 
(based  on  previously  reported  batch  experimental 
results)  agreed  well  with  the  column  observations. 
The  soils  studied  showed  only  slightly  curvelinear 
equilibrium  isotherms  and  the  use  of  the  Freund- 
lich isotherm  based  equation  in  preference  to  the 
linear  distribution  based  equation  was  not  justified. 
The  use  of  the  relative  solute  velocity  equations 
for  intermittent  flow  conditions  requires  that  the 
relative  solute  velocity  is  interpreted  as  a  relative 
Darcy-velocity  and  that  the  water  saturated  poros- 
ity is  employed  in  the  equations.  The  observed 
relative  Cd  velocities  were  0.0015  to  0.002  indicat- 
ing a  very  limited  mobility.  (Author's  abstract) 
W87-00386 


ONE  PROBLEM  OF  ACID  RAIN:  ALUMINUM, 

Oxford    Univ.    (England).    Inorganic    Chemistry 

Lab. 

S.  C.  Tam,  and  R.  J.  P.  Williams. 

Journal  of  Inorganic  Biochemistry  JIBIDJ,  Vol. 

26,  No.  1,  p  35-44,  January  1986.  2  fig,  2  tab,  2  ref. 

Descriptors:  'Aluminum,  'Acid  rain,  'Air  pollu- 
tion, Rainfall,  Cations,  Equilibrium  distribution. 

The  equilibrium  distribution  of  different  cations 
M(m+)  was  analyzed,  where  m  goes  from  1  to  3 
so  that  M  can  be  the  proton,  a  calcium,  or  an 
aluminum  ion,  with  ligands,  RO(n-),  where  the  pK 
sub  a  of  the  acid  HnOR  can  be  small  or  large.  The 
competition  from  aluminum  for  calcium  sites  can 
be  very  considerable  in  more  acidic  media.  The 
problem  of  acidification  is  complicated  by  solid/ 
solution  reactions  which  are  not  necessarily  re- 
versed by  reversing  the  pH  changes  since  the 
conditions  under  which  the  solids  dissolve  and  the 
aluminum  reprecipitates  are  not  the  same.  (Au- 
thor's abstract) 
W87-O0397 
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REGULATORY  DEVELOPMENT  OF  THE  IN- 
TERIM AND  REVISED  REGULATIONS  FOR 
RADIOACTIVITY  IN  DRINKING  WATER  - 
PAST  AND  PRESENT  ISSUES  AND  PROB- 
LEMS, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
W.  L.  Lappenbusch,  and  C.  R.  Cothern. 
Health  Physics,  Vol.  48,  No.  5,  p  535-551,  May 
1985.  6  fig,  2  tab,  23  ref. 

Descriptors:  ^Regulations,  *Radioactivity,  ♦Drink- 
ing water,  Isotope  studies,  Human  physiology, 
Maximum  contaminant  level,  Radioactivity  effects. 

Developing  the  Revised  Regulations  of  Radioac- 
tivity in  Drinking  Water  under  the  Safe  Drinking 
Water  Act  requires  more  information  from  related 
fields  and  disciplines.  As  one  step  in  the  regulatory 
process,  the  background  and  history  of  that  proc- 
ess as  it  applies  to  radioactivity  in  drinking  water  is 
described.  The  issues  involved  in  developing  the 
revised  regulations  are  as  follows:  monitoring  all 
sources  of  exposure,  dose  evaluation,  health  ef- 
fects, engineering,  economics  and  general  policy 
development.  (Author's  abstract) 
W87-0O411 


FTELD  STUDY  OF  RA  ACCUMULATION  IN 
TROUT  WITH  ASSESSMENT  OF  RADIATION 
DOSE  TO  MAN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Radi- 
ology and  Radiation  Biology. 
S.  K.  Ropes,  and  F.  W.  Whicker. 
Health  Physics,  Vol.  49,  No.  2,  p  247-257,  August 
1985.  4  fig,  5  tab,  29  ref. 

Descriptors:  *Radioactive  wastes,  *Path  of  pollut- 
ants, *Trout,  *Sport  fishing,  *Radium  radioiso- 
topes, *Land  reclamation,  *Uranium,  Artificial 
lakes,  Radioactivity  effects,  Calcium,  Population 
exposure,  Mine  wastes. 

Because  one  reclamation  plan  proposed  formation 
of  an  artificial  lake  near  an  open  pit  uranium  mine, 
a  study  was  conducted  to  determine  the  concentra- 
tions of  226-Ra  in  trout  from  four  nearby  surface 
ponds.  Radium  and  calcium  accumulation  in  trout 
flesh,  skin,  fins  and  bone  were  measured.  Observed 
ratios  of  Ra/Ca  in  fish  tissue  divided  by  Ra/Ca  in 
water  were  higher  in  tissues  of  fish  which  had  been 
in  the  ponds  for  a  longer  period,  thus  indicating 
that  226-Ra  concentrations  may  increase  with  con- 
tinued exposure.  The  calculated  dose  equivalent 
commitment  to  human  endosteal  tissue  ranged 
from  0.2-2  millirems/yr  per  fish  depending  on  die- 
tary and  environmental  factors.  The  estimated 
annual  dose  equivalent  rates  ranged  from  1.0-83 
millirems  per  year  for  an  individual  who  consumed 
one  fish  per  week  for  50  years.  It  is  concluded  that 
the  dose  to  man  from  ingestion  of  226-Ra  in  fish 
would  not  preclude  establishment  of  a  recreational 
lake  at  this  site.  (Alexander-PTT) 
W87-0O414 


ORIGIN  OF  I  IN  SOIL  AND  THE  129-1  PROB- 
LEM, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 
B.  L.  Cohen. 

Health  Physics,  Vol  49,  No.  2,  p  279-285,  August 
1985.  24  ref. 

Descriptors:  *Iodine,  *Iodine  radioisotopes, 
Oceanography,  Soil  chemistry,  Radioactive 
wastes,  Health  effects,  Soil  erosion,  Atmospheric 
transport,  Sedimentary  rocks,  Soil  genesis. 

The  historic  bases  for  oceanic  origin  of  iodine  in 
soil  are  analyzed  and  are  found  to  disagree  with 
modem  data  which  shows  no  correlation  between 
iodine  concentration  in  soil,  and  proximity  to  the 
ocean.  Problems  related  to  long  distance  atmos- 
pheric transport  are  identified,  and  it  is  shown  that 
the  balance  between  iodine  input  during  soil  for- 
mation by  rock  weathering,  and  iodine  output  from 
soil  erosion,  leaves  little  room  for  contribution 
from  oceanic  sources.  Based  on  the  transfer  proba- 
bility of  iodine  from  the  ocean  into  human  food,  it 
is  concluded  that  most  estimates  of  very  long-term 
health  effects  of  129-1  nuclear  fuel  waste  are  much 


higher  than  can  be  expected  to  occur.  (Michael- 
PTT) 

W87-00415 

POTENTIAL  CONTAMINATION  OF  SURFACE 
WATER  SUPPLIES  BY  ATMOSPHERIC  RE- 
LEASES FROM  NUCLEAR  PLANTS, 

Nuclear  Regulatory  Commission,  Washington, 
DC. 

R.  B.  Codell. 

Health  Physics,  Vol.  49,  No.  5,  p  713-730,  Novem- 
ber 1985.  8  fig,  1  tab,  24  ref. 

Descriptors:  *Water  pollution  sources,  •Contami- 
nation, •Drinking  water,  *Nuclear  accidents,  •Nu- 
clear powerplants,  •Surface  water,  New  York 
City,  Radioactivity  effects,  Watersheds,  Reser- 
voirs, Atmospheric  transport,  Water  transport, 
Strontium  radioisotopes,  Cesium  radioisotopes, 
Risks,  Computer  models,  Groundwater,  Popula- 
tion exposure. 

The  probability  and  consequences  of  drinking 
water  contamination  resulting  from  an  accident  at 
a  nuclear  powerplant  are  explored  using  the  Indian 
Point  Nuclear  Station  and  the  New  York  City 
water  supply  as  examples.  Techniques  are  devel- 
oped to  calculate  the  deposition  of  radionuclides 
onto  the  watersheds  of  New  York  City  reservoirs 
and  to  estimate  the  extent  to  which  runoff  from  the 
watersheds  would  contaminate  New  York's  drink- 
ing water.  Computer-aided  risk  analysis  is  used  to 
demonstrate  that  water  supplies  could  be  contami- 
nated in  excess  of  Federal  limits  and  that  popula- 
tion doses  on  the  order  of  millions  of  person-rem 
would  result  from  serious  accidents.  The  relative 
risk  of  this  liquid  pathway,  however,  would  be 
small  when  compared  to  other  airborne  pathway 
risks,  calculated  for  the  same  accidental  release. 
(Michael-PTT) 
W87-00416 


FOOD-CHAIN  TRANSFER  OF  U-SEREES  RA- 
DIONUCLEDES  IN  A  NORTHERN  SASKATCH- 
EWAN AQUATIC  SYSTEM, 

Saskatchewan  Research  Council,  Saskatoon. 
S.  M.  Swanson. 

Health  Physics,  Vol.  49,  No.  5,  p  747-770,  Novem- 
ber 1985.  2  fig,  21  tab,  39  ref. 

Descriptors:  *Path  of  pollutants,  *Food  chains, 
•Uranium  radioisotopes,  *Radium  radioisotopes, 
•Lead  radioisotopes,  *Aquatic  environment,  Sas- 
katchewan, Sediment  transport,  Aquatic  insects, 
Fish,  Whitefish,  Contamination,  Assimilation  ca- 
pacity, Uranium,  Population  exposure. 

Levels  of  uranium,  radium  and  lead  radioisotopes 
in  water,  sediments,  insects  and  fish  were  measured 
in  a  stream  and  lake  affected  by  uranium  mining, 
and  in  three  uncontaminated  systems.  Organisms 
feeding  on  or  near  sediments  had  higher  radionu- 
clide levels  than  pelagic  species.  There  is  a  poten- 
tial for  long-term  cycling  of  radionuclides  from 
sediments  through  food  chains,  due  to  low  flux  and 
sedimentation  rates.  Transfer  coefficients  (TCs) 
were  generally  low  and  control  TCs  were  greater 
than  TCs  in  contaminated  areas.  TCs  for  radium 
and  lead  radioisotopes  declined  dramatically  at  the 
insect-fish  level.  Uranium  uptake  from  water  by 
insects  and  fish  was  much  less  than  the  uptake  of 
radium  and  lead  radioisotopes.  Uptake  from  sedi- 
ments was  similar  for  all  nuclides  in  insects.  The 
critical  pathway  in  the  contaminated  area  was  sedi- 
ments to  insects  to  forage  fish  to  whitefish  to  man. 
Doses  to  humans  consuming  one  serving  of  fish 
per  week  for  one  year  was  2%  of  the  International 
Commission  on  Radiological  Protection  annual 
limit  for  the  general  public.  (Michael-PTT) 
W87-00417 


TRANSFER  OF  137CS  AND  60CO  IN  A  WASTE 
RETENTION  POND  WITH  EMPHASIS  ON 
AQUATIC  INSECTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Entomology. 
J.  R.  Voshell,  J.  S.  Eldridge,  and  T.  W.  Oakes. 
Health  Physics,  Vol.  49,  No.  5,  p  777-789,  Novem- 
ber 1985.  2  fig,  4  tab,  32  ref. 


Descriptors:  •Path  of  pollutants,  •Cesium  radioiso- 
topes, *Cobalt  radioisotopes,  'Settling  basins,  •Nu- 
clear powerplants,  •Radioactive  wastes,  *Aquatic 
insects,  Filtered  wastewater,  Algae,  Sediments, 
Seston,  Plankton,  Seasonal  variation. 

Research  was  conducted  to  analyze  transfer  of 
137Cs  and  60Co  to  aquatic  insects  in  a  retention 
pond  and  to  determine  if  detectable  concentrations 
of  the  radionuclides  are  exported  by  the  emerging 
insects.  Radionuclide  concentrations  were  ana- 
lyzed in  samples  of  water  solution,  bottom  sedi- 
ments, suspended  particulate  matter,  plankton, 
floating  mats  of  filamentous  algae,  benthic  ma- 
croinvertebrates  and  emerging  aquatic  insects. 
There  were  considerable  temporal  variations  as  the 
radionuclides  cycled  among  abiotic  and  biotic 
components  of  the  pond.  It  was  concluded  that 
adult  aquatic  insects  would  be  effective  biological 
monitors  of  nuclear  facilities  because  emerging 
adults  contain  detectable  concentrations  of  radion- 
uclides, have  relatively  long  life  spans  and  disperse 
away  from  the  aquatic  habitat.  (Michael-PTT) 
W87-00418 


MODELUNG  OF  THE  TRANSPORT  OF 
CHLORINATED  HYDROCARBON  SOLVENTS 
EN  GROUNDWATER:  A  CASE  STUDY, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst.  fueT  Was- 

serbau. 

W.  K.  H.  Kinzelbach. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  13-21,  September  1985.  4  fig,  8  ref. 

Descriptors:  'Path  of  pollutants,  •Groundwater 
pollution,  •Groundwater,  *Model  studies,  •Pollu- 
tion, Chlorinated  hydrocarbons,  Hydrocarbons, 
Decontamination,  Water  quality,  1,1,1-trichlor- 
oethane,  Randon-walk  models. 

At  present  chlorinated  hydrocarbon  solvents  rank 
among  the  major  pollutants  found  in  groundwater. 
In  the  interpretation  of  field  data  and  the  planning 
of  decontamination  measures  numerical  transport 
models  may  be  a  valuable  tool  of  the  environmen- 
tal engineer.  The  applicability  of  one  such  model  is 
tested  on  a  case  of  groundwater  pollution  by  1,1,1,- 
trichloroethane.  The  model  is  composed  of  a  hori- 
zontally 2-D  flow  model  and  a  3-D  'random-walk' 
transport  model.  It  takes  into  account  convective 
and  dispersive  transport  as  well  as  linear  adsorp- 
tion and  a  first  order  decay  reaction.  Under  certain 
simplifying  assumptions  the  model  allows  an  ade- 
quate reproduction  of  observed  concentrations. 
Due  to  uncertainty  in  data  and  limited  comparabil- 
ity of  simulated  and  measured  concentrations  the 
model  parameters  can  only  be  estimated  within 
bounds.  Decay  rate  of  parameters  can  only  be 
estimated  within  bounds.  Decay  rate  of  1,1,1-trich- 
loroethane  is  estimated  to  lie  between  0  and  0.0005 
1/d.  (Author's  abstract) 
W87-00421 


MOBILIZATION    OF    HEAVY    METALS    EN 

REVER   SEDIMENT  BY  NITRELOTRIACETIC 

ACED  (NTA), 

Rijksinstituut  voor  de  Volksgezondheid  en  Miheu- 

hygiene,  I-  "idschendam  (Netherlands). 

J.  P.  G.  Loch,  and  P.  Lagas. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  101-113,  September  1985.  5  fig,  5  tab, 

17  ref. 

Descriptors:  *Path  of  pollutants,  *Heavy  metals, 
•Sediment  contamination,  •Nitrilotriacetic  acid, 
Acids,  *Fluvial  sediments,  Sediments,  Pollution, 
Bank  filtration,  Rhine  River,  Fate  of  pollutants. 

The  mobilization  of  heavy  metals  in  river  water 
and  sediment  by  nitrilotriacetic  acid  (NTA)  during 
river  bank  filtration  was  investigated  in  the  labora- 
tory under  oxygen-deficient  conditions.  Four 
PVC-columns,  1.20  m  long,  0.18  m  diameter,  filled 
with  river  bed  sediment,  were  percolated  for  7 
months  with  river  water  spiked  with  NTA.  Water 
and  sediment  were  collected  from  a  branch  of  the 
river  Rhine,  where  the  sediment  has  high  metal 
contents.  The  percolation  rate  was  10  cm/day  . 
Supply  water  for  three  columns  was  kept  oxygen- 
deficient.   Water  for  the  fourth  column  had  an 
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oxygen  content  of  6  mg/cu  dm(-3).  To  the  anoxic 
river  water  NTA  was  added  to  concentrations  of 
0,  100  and  600  microgram/cu  dm(-3)  respectively. 
The  oxic  water  obtained  an  NTA-concentration  of 
100  microg/1.  Leachate  and  pore  water  were  ana- 
lysed for  heavy  metals,  inorganic  macroparameters 
and  NTA.  After  percolation  the  sediment  was 
analysed  for  bound  metals.  When  river  water  and 
sediment  contained  adapted  micro-organisms, 
NTA  was  degraded  within  two  weeks  in  all  col- 
umns. There  was  almost  no  degradation  during  the 
first  three  weeks  of  percolation,  due  to  the  neces- 
sary adaptation.  Except  for  the  first  month,  NTA 
was  not  detected  in  the  pore  water  below  10-30 
cm.  In  the  first  month  it  penetrated  into  the  leach- 
ate. Within  the  concentration  range  considered, 
neither  NTA-  nor  02-content  of  the  supply  water 
affected  the  mobilization  of  the  heavy  metals  con- 
sidered. (Author's  abstract) 
W87-00422 


CONCEPTS  OF  SOLUTE  LEACHING  IN 
SOILS:  A  REVIEW  OF  MODELLING  AP- 
PROACHES, 

Rothamsted    Experimental    Station,    Harpenden 

(England). 

T  M.  Addiscott,  and  R.  J.  Wagenet. 

Journal  of  Soil  Science,  Vol.  36,  No.  3,  p  411-424, 

September  1985.  77  ref,  1  tab. 

Descriptors:  *Model  studies,  *Solutes,  'Solute 
transport,  Soil  contamination,  Leaching,  Percola- 
tion, Infiltration. 

Conceptual  models  for  solute  leaching  in  soil  are 
reviewed,  quantitatively  compared  and  classified 
as  far  as  possible  within  a  framework  that  makes 
distinction  between  deterministic  and  stochastic, 
mechanistic  and  functional  and  rate  and  capacity 
models.  They  are  also  discussed  with  reference  to 
their  purpose  (viz  research  or  management),  com- 
plexity, flexibility,  transferability  and  usefulness  for 
field  soils.  The  basic  assumptions  and  structures  of 
the  models  impose  definite  limited  on  the  ways  in 
which  they  can  be  used.  The  spatial  variability  of 
soil  properties  caused  problems  for  deterministic 
models  using  rate  parameters,  but  stochastic  ele- 
ments can  be  incorporatied  in  these  models.  Sim- 
pler capacity-type  models  and  non-mechanistic  sto- 
chastic models  offer  other  answers  to  this  problem. 
Few  data  sets  are  available  for  testing  a  range  of 
models  and  few  models  have  been  tested  on  a 
range  of  soil  types,  and  very  few  models  have 
much  demonstrable  ability  to  simulate  transient 
field  leaching  conditions.  Examples  of  a  model 
being  tested  by  someone  other  than  the  developer 
are  rare.  (Author's  abstract) 
W87-00423 


CHLOROPHYLL-TOTAL  PHOSPHORUS  RE- 
LATIONSHIPS IN  LAKE  BURRAGORANG, 
NEW  SOUTH  WALES,  AND  SOME  OTHER 
SOUTHERN  HEMISPHERE  LAKES, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00427 


HEAVY  METAL  CONCENTRATIONS  IN  THE 
OYSTERS  SACCOSTREA  CUCCULLATA  AND 
SACCOSTREA  SP.  FROM  THE  DAMPD2R  AR- 
CHTPELAGO,  WESTERN  AUSTRALIA, 

western  Australia  Dept.  of  Conservation  and  En- 
vironment, Perth. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-00428 


IODINE  AND  ARSENIC  REDOX  SPECD2S  IN 
OXYGEN-DEFIOENT  ESTUARINE  WATERS, 

Melbourne   Univ.,   Parkville   (Australia).   Marine 
Chemistry  Lab. 

P°r  Primary  bibliographic  entry  see  Field  2L. 

W87-O0429 


MODELING  OF  DISSOLVED  SOLIDS  IN  A 
RIVER  USING  FLOW  COMPONENTS  (MO- 
PEUSATION  DES  SOLIDES  DISSOUS  EN  RI- 
VTERE  A  L'ATOE  DES  COMPOSANTES  DE 
L"ECOULEMENT), 


Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

G.  Morin,  D.  Couillard,  D.  Cluis,  H.  G.  Jones,  and 

J.  M.  Gauthier. 

Canadian  Journal  of  Civil  Engineering  CICEB 

Vol.  13,  No.  2,  p  196-202,  April  1986.  4  fig,  3  tab, 

32  ref. 

Descriptors:  'Model  studies,  'Water  quality, 
•Stream  flow-water  quality  relations,  'Rivers, 
•Dissolved  solids,  Flow,  Runoff,  Interflow,  Base 
flow,  Conceptual  models,  Watersheds,  Quebec,  In- 
dustrial wastes,  Municipal  wastes. 

A  model  is  proposed  to  calculate  the  concentra- 
tions of  dissolved  solids  in  rivers  at  any  point 
within  a  watershed,  using  the  components  of  a 
conceptual  hydrological  model.  The  watershed  is 
divided  grid-wise  into  parcels  for  each  of  which  a 
daily  mass  balance  is  computed.  This  mass  balance 
takes  into  account  the  dissolved  solids  loads  associ- 
ated with  three  inflows  considered  by  the  hydrolo- 
gical model,  namely  surface  runoff,  interflow,  and 
base  flow,  as  well  as  the  loads  associated  with 
municipal  and  industrial  point  sources.  The  model 
has  been  applied  to  the  Sainte-Anne  River,  Quebec 
(total  watershed  area:  2700sq  km  )  and  the  calculat- 
ed values  show  agreement  with  the  observed  con- 
centrations at  two  sampling  points  (Chute  Panet: 
1550  sq  km  watershed  area;  La  Perade:  2700  sq  km 
watershed  area).  (Alexander-PTT) 
W87-00443 


TRACE  ELEMENT  LEACHING  IN  BENCH- 
SCALE  RECIRCULATING  ASH  TRANSPORT 
SYSTEMS, 

Environmental    Protection    Service,    Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

T.  W.  Constable,  and  G.  Ross. 

Canadian  Journal  of  Civil  Engineering  CJCEB 

Vol.  13,  No.  2,  p  233-240,  April  1986.  2  fig,  5  tab,  9 

ref. 

Descriptors:  'Trace  elements,  'Path  of  pollutants, 
•Water  reuse,  *Leaching,  *Fly  ash,  Heavy  metals, 
Coal,  Electric  power  industry,  Solid  waste  dispos- 
al, Settleable  solids,  Water  pollution  control,  La- 
goons. 

Fly  and  bottom  ash  from  coal-fired  power  generat- 
ing stations  are  commonly  disposed  by  transport- 
ing the  ash  in  a  water  slurry  to  a  lagoon.  New 
environmental  codes  recommend  the  use  of  recy- 
cled lagoon  decant  water  rather  than  fresh  makeup 
water  for  these  sluicing  operations.  Bench-scale 
studies  were  conducted  to  simulate  the  operation 
of  recirculating  bottom  ash  and  combined  fly/ 
bottom  ash  lagoon  systems,  and  data  were  collect- 
ed on  the  concentrations  of  trace  elements  in  the 
ash  sluice  waters.  For  most  ash  systems,  the  pH  of 
the  slurry  water  remained  relatively  constant  after 
the  first  two  recirculation  cycles,  and  generally 
was  lowei  in  a  bottom  ash  system  than  in  the 
corresponding  fly/bottom  ash  system.  The  major 
dissolved  species  in  the  slurry  waters  were  sul- 
phate, calcium,  and  sodium.  Concentrations  in 
bottom  ash  systems  usually  increased  linearly  with 
increasing  cycles  of  concentration,  whereas  con- 
centrations in  fly/bottom  ash  systems  generally 
increased  during  the  first  several  cycles,  then 
either  remained  constant  or  decreased.  Scaling  was 
observed  only  in  studies  involving  fly-bottom  ash 
from  stations  burning  western  Canadian  coal  or  a 
mixture  of  western  Canadian  and  U.S.  bituminous 
coals.  (McFarlane-PTT) 
W87-00445 


LINEAR  STOCHASTIC  OPTIMIZATION  AP- 
PLIED TO  BIOCHEMICAL  OXYGEN 
DEMAND  -  DISSOLVED  OXYGEN  MODEL- 
LING, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-00446 


SULFATE  AND  NITRATE  CHEMISTRY  IN  CU- 
MULTFORM  CLOUDS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 
Sciences. 


Sources  Of  Pollution — Group  5B 

D.  A.  Hegg,  and  P.  V.  Hobbs. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No 

5,  p  901-909,  1986.  6  tab,  37  ref.  NSF  Grant  ATM- 

8112089,  Coord  Res  Council  Contract  CAPA-21- 

80. 

Descriptors:  *Acid  rain,  'Chemistry  of  precipita- 
tion, 'Clouds,  'Sulfates,  'Nitrates,  Chemical  prop- 
erties, 'Nitrites,  'Mathematical  models,  Chemical 
composition,  Hydrogen  ion  concentration,  Aero- 
sols, Oxidation,  Washington  State. 

Chemical  measurements  were  taken  in  and  around 
cumuliform  clouds  over  western  Washington  State 
to  provide  estimates  of  sulfate  production.  Values 
for  the  scavenging  coefficients  between  the  cloud 
base  and  a  few  hundred  meters  above  the  cloud 
base  of  sub-micron  aerosols,  particulate  sulfate  and 
nitrate,  gaseous  nitrate  and  total  nitrate  were  de- 
duced. Sulfate  production  and  pH  of  the  cloud 
water  were  compared  for  four  of  the  cumulus 
clouds  using  values  obtained  from  an  adiabatic, 
Lagrangian  model.  The  measurements  may  be  ex- 
plained in  terms  of  currently  accepted  aqueous 
S02  oxidation  mechanisms.  (Michael-PTT) 
W87-00457 


CONCENTRATIONS  AND  FLUXES  OF  TIN  IN 
AEROSOLS  AND  RAIN, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

J.  T.  Byrd,  and  M.  A.  Andreae. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No 
5,  p  931-939,  1986.  5  fig,  5  tab,  25  ref.  NSF  Grants 
OCE-7920183,  OCE-8200931. 

Descriptors:  'Tin,  'Path  of  pollutants,  'Aerosols, 
•Trace  metals,  *Carbon,  'Florida,  'Seasonal  varia- 
tion, 'Fluctuations,  'Fly  ash,  'Incineration,  Indus- 
trial wastes,  Rain,  Atmospheric  transport,  Trans- 
port depletion,  Chemistry  of  precipitation,  Air  cir- 
culation, Deposition. 

Tin  concentration  in  atmospheric  aerosols  was 
measured  at  land  and  ship-based  sites  in  the  north- 
ern and  southern  hemispheres.  Tin  concetrations 
were  up  to  three  orders  of  magnitude  greater  in  the 
northern  than  in  the  southern  hemisphere,  indicat- 
ing the  importance  of  anthropogenic  inputs  to  the 
atmospheric  tin  cycle.  Tallahassee,  FL  aerosol 
samples  showed  that  tin  is  correlated  with  soot 
carbon  in  air  masses  originating  in  the  central  U.S., 
but  is  not  correlated  with  soot  carbon  that  is 
locally  produced.  Factor  analysis  of  dissolved  tin 
and  major  ions  in  Tallahassee  rainwater  indicates  a 
continental  pollution  source  for  tin.  The  dissolved 
fraction  of  tin  in  rain  appears  to  represent  only  a 
minor  component  of  the  deposition  flux  and  depo- 
sition rates  of  atmospheric  tin  are  consistent  with 
estimated  fluxes  of  tin  to  the  atmosphere.  (Michael- 
PTT) 
W87-00458 


ATMOSPHERIC  DEPOSITION  OF  ORGANIC 
CARBON  TO  CHESAPEAKE  BAY, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Me- 
chanical Engineering  and  Mechanics. 
D.  J.  Velinsky,  T.  L.  Wade,  and  G.  T.  F.  Wong. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
5,  p  941-917,  1986.  4  fig,  1  tab,  33  ref.  GPA  Grant 
XOO322501. 

Descriptors:  'Chesapeake  Bay,  'Fallout,  'Path  of 
pollutants,  Deposition,  'Organic  carbon,  'Water 
sampling,  'Rainfall,  'Hydrocarbons,  •Phytoplank- 
ton,  Seasonal  variation,  Biogenic  hydrocarbons, 
Wet  deposition,  Rivers,  Drainage  effects,  Dry  dep- 
osition, Atmospheric  transport. 

The  concentration  of  organic  carbon  in  wet  and 
bulk  deposition  at  four  stations  surrounding  the 
lower  Chesapeake  Bay  was  measured  during  an  1 1- 
month  study  to  determine  the  importance  of  at- 
mospheric input  of  total  orgnic  carbon.  Regional 
yearly  wet  and  dry  depositional  rates  were  ap- 
proximately equal;  the  total  yearly  deposition  rate 
was  11.3  g  C/sq  m.  The  flux  rates  calculated  for 
atmospheric  deposition,  phytoplankton  production, 
and  riverine  input  were  0.74,  0.91-6.8,  and  4.1  x  10 
to  the  eleventh  power  g  C/yr,  respectively.  These 
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figures  indicate  that  atmospheric  deposition  is  an 
important  source  of  organic  carbon  to  Chesapeake 
Bay.  Similar  total  organic  carbon  (TOC)  deposi- 
tion rates  at  urban  and  non-urban  stations  indicate 
that  localized  anthropogenic  inputs  of  organic 
carbon  are  not  significant  contributors  to  TOC 
deposition.  (Michael-PTT) 
W87-00459 


EFFECTS  OF  AIRBORNE  PARTICULATE 
MATTER  ON  THE  ACIDITY  OF  PRECIPITA- 
TION IN  CENTRAL  MISSOURI, 

Missouri  Univ.-Columbia.  Dept.  of  Geology. 
K.  R.  Applin,  and  J.  M.  Jersak. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
5,  p  965-969,  1986.  3  fig,  2  tab.  9  ref. 

Descriptors:  *Acid  rain,  *Missouri,  'Particulate 
matter,  *Hydrogen  ion  concentration,  'Chemistry 
of  precipitation,  Water  sampling,  Rainfall,  Rain- 
storms, Dust,  Deposition,  Neutralization,  Seasonal 
variation,  Atmospheric  transport,  IUite,  Kaolinite, 
Clay  minerals,  Carbonates,  Calcium  carbonate, 
Dust  storms. 

During  the  fall  of  1983,  the  pH  of  rainfall  in  central 
Missouri  was  monitored  at  four  sites.  Several  pH 
values  were  well  above  5.6,  most  of  which  were 
measured  after  short  rainfalls  or  during  the  first 
few  hours  of  long  rainfalls.  Rainfalls  associated 
with  storm  events  of  several  days'  duration 
showed  a  trend  of  decreasing  pH  over  time.  pH 
values  >  5.6  seem  to  reflect  neutralization  reac- 
tions between  precipitation  and  various  compo- 
nents of  airborne  dust.  Neutralization  effects 
gradually  diminish  as  suspended  dust  is  washed 
from  the  atmosphere.  Results  of  this  study  suggest 
that  airborne  particulate  matter  from  the  dust  bowl 
region  of  the  U.S.  may  affect  precipitation  chemis- 
try hundreds  of  km  downwind.  (Michael-PTT) 
W87-00460 


REACTIVE  SCAVENGING  OF  POLLUTANTS 
BY  RAIN:  A  MODELING  APPROACH, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
S  Kumar. 

Atmospheric  Environment  ATENBP,  Vol  20,  No. 
5,  p  1015-1024,  1986.  7  fig,  3  tab,  45  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *Acid  rain,  'Absorption,  *Computer 
models,  'Chemistry  of  precipitation,  Simulation 
analysis,  Oxidation,  Hydrogen  ion  concentration, 
Air  temperature,  Formaldehyde,  Aerosols,  Rain, 
Sulfates,  Iron,  Manganese,  Mathematical  models. 

An  Eulerian  model  for  rain  scavenging  of  pollut- 
ants was  extended  to  account  for  absorption  of 
multiple  pollutant  species  and  chemical  reactions 
within  raindrops.  Model  simulations  were  per- 
formed to  compare  the  rates  of  S(IV)  oxidation  by 
03  and  H202.  Comparison  of  the  two  paths  indi- 
cates that  oxidation  by  03  dominates  at  pH  values 
near  or  above  4.7  while  oxidation  by  H202  domi- 
nates at  lower  values.  S(IV)  oxidation  catalyzed  by 
transition  metals  such  as  iron  and  manganese  is 
potentially  important,  but  there  are  many  uncer- 
tainties regarding  rates  of  oxidation,  synergistic 
effects  and  reaction  mechanisms.  The  effect  of 
temperature  on  aqueous  phase  S(IV)  chemistry 
was  also  studied.  Sulfate  concentration  in  rain- 
drops increases  with  a  decrease  in  temperature 
when  the  initial  gas  phase  concentrations  and  all 
other  conditions  remain  the  same.  Nitrate  concen- 
tration is  not  significantly  affected  by  a  decrease  in 
temperature.  The  decrease  in  sulfate  concentration 
in  winter  rains  is  most  likely  due  to  the  fact  that  S 
(IV)  oxidation  in  winter  is  limited  by  availability  of 
oxidants.  Formation  of  the  S(IV>HCHO  adduct  is 
a  slow  process  and  not  important  for  below-cloud 
reactions  in  raindrops.  It  may  play  a  role  in  cloud 
droplets  whose  average  lifetime  is  30  minutes.  (Mi- 
chael-PTT) 
W87-O0463 


MASS  TRANSFER  FROM  WATER  DROPLETS 
UNDER  SIMULATED  FREE  FALL  CONDI- 
TIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 


Engineering. 

J.  B.  Wedding,  Y.  J.  Kim,  and  R.  S.  Dennison. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
5,  p  1039-1045,  1986.  3  fig,  1  tab,  11  ref. 

Descriptors:  *Path  of  pollutants,  'Mass  transfer, 
•Fluid  drops,  'Evaporation  rate,  *Fall  velocity, 
Aerosols,  Wet  scrubbers,  Pesticides,  Deposition, 
Temperature  effects,  Relative  humidity,  Regres- 
sion analysis. 

The  rates  of  mass  transfer  from  water  droplets 
under  simulated  free  fall  conditions  were  meas- 
ured. Air  that  was  conditioned  under  various  tem- 
peratures and  relative  humidities  was  passed  by 
droplets  captured  on  a  wire  in  a  closed  loop  wind 
tunnel  facility.  Droplets  were  generated  using  a 
vibrating  reed  aerosol  generator.  Droplet  diameter 
was  determined  using  a  long  focal  length  micro- 
scope and  droplet  image  was  projected  on  to  a 
solid  state  camera.  Data  acquired  were  used  to 
obtain  an  equation  of  the  Sherwood  number  as  a 
function  of  the  Reynolds  and  Schmidt  numbers. 
The  resulting  correlation  equations  agreed  with 
previous  works.  It  is  noted  that  the  intercept  value 
is  seen  to  be  less  than  the  theoretical  limit,  thus 
indicating  an  anomaly  between  theory  and  experi- 
mental data.  (Author's  abstract) 
W87-00464 


Descriptors:  'Phosphorus,  •Solubility,  'Estuaries, 
Concentrations,  Mississippi  River,  Suspended  sedi- 
ments, Sediments,  Phosphates,  Equilibrium,  Hy- 
drolysis, Salinity,  Alkalinity. 


NINETEENTH  CENTURY  BLACK  SCOTTISH 
SHOWERS, 

University  of  East  Anglia,  Norwich  (England). 
School  of  Environmental  Sciences. 
P.  Brimblecombe,  T.  Davies,  and  M.  Tranter. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
5,  p  1053-1057,  1986.  3  fig,  14  ref. 

Descriptors:  *Path  of  pollutants,  *Acid  rain, 
•Scotland,  'Particulate  matter,  *Weather  patterns, 
•Air  pollution,  Snow,  History,  Hydrogen  ion  con- 
centration, Soot,  Rainfall,  Weather  data  collection. 

Black  rainfalls  were  observed  in  a  remote  area  of 
Scotland  during  convective  storms  in  1862  and 
1863.  A  notional  trajectory  analysis  using  contem- 
porary weather  observations  indicates  that  the  par- 
ticulates that  caused  the  black  precipitation  origi- 
nated in  industrial  areas  hundreds  of  kilometers 
away  from  where  the  black  rainfall  was  observed. 
It  was  concluded  that  under  certain  atmospheric 
conditions  long  range  transport  may  have  been 
possible  over  a  century  ago  despite  low  fuel  con- 
sumption. (Author's  abstract) 
W87-00466 


SIGND7ICANCE  OF  SYSTEMATIC  ERROR  IN 
RAINFALL  MEASUREMENT  FOR  ASSESSING 
WET  DEPOSITION, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  C.  Rodda,  and  S.  W.  Smith. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
5,  p  1059-1064,  1986.  3  fig,  1  tab,  30  ref. 

Descriptors:  *Acid  rain,  *Rain  gages,  *Wind  ve- 
locity, Network  design,  Water  sampling,  Error 
analysis,  England,  Measuring  instruments,  Moni- 
toring. 

The  effect  of  systematic  error  on  the  accuracy  of 
measured  concentrations  of  deposited  acidity  in 
England  is  examined.  Because  of  variations  in 
height  above  the  ground  and  differences  in  wind 
velocity,  the  standard  rain  gage  systematically 
under  registers  rainfall.  Real  deposited  acidity 
values  can  be  up  to  20  percent  more  than  those 
reported.  It  is  recommended  that  a  more  disci- 
plined approach  to  the  operation  of  an  acid  rain 
network  be  implemented.  (Author's  abstract) 
W87-00467 


FACTORS  CONTROLLING  THE  CONCEN- 
TRATIONS OF  SOLUBLE  PHOSPHORUS  IN 
THE  MISSISSIPPI  ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 
and  Planetary  Physics. 
L.  E.  Fox,  S.  L.  Sager,  and  S.  C.  Wofsy. 
Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  4,  p  826-832,  July  1985.  7  fig,  29  ref. 


Sediments  from  the  Mississippi  River  estuary  were 
suspended  in  solutions  with  a  range  of  salinities  and 
various  initial  concentrations  of  phosphate.  After 
42  days  the  suspension  had  nearly  uniform  values 
for  the  ion  activity  product  of  calcium  times  bi- 
phosphate  ((Ca(2  +  )XHP04(2-))  =  approx  10  to 
the  minus  9th  power  sq  m).  Similar  values  were 
observed  for  this  ion  product  in  the  Mississippi 
River  and  in  the  upper  estuary.  This  suggests  that 
the  concentration  of  soluble  phosphorus  may  be 
controlled  by  an  equilibrium  with  sedimentary  ma- 
terial. The  data  are  consistent  with  a  mechanism 
where  soluble  phosphorus  is  controlled,  by  hydrol- 
ysis, on  the  surface  of  hydroxyapatite  paraticles. 
Phosphorus  levels  in  the  lower  estuary  are  primari- 
ly controlled  by  dilution  with  low-nutrient  waters 
from  the  Gulf  of  Mexico.  (Author's  abstract) 
W87-00478 


METABOLISM  AND  DISPOSITION  OF  2A7A- 
TETRACHLORODD3ENZO-P-DIOXTN  IN 

RAINBOW  TROUT, 

Wisconsin  Univ.-Madison.  Environmental  Toxicol- 
ogy Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00481 


2J,7,8-TETRACHLORODD3ENZO-P-DIOXIN 
METABOLISM       AND      DISPOSITION       IN 
YELLOW  PERCH, 

Wisconsin  Univ.-Madison.  Environmental  Toxicol- 
ogy Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00482 

CONTAMINATION  OF  SURFACE-WATER 
BODIES  AFTER  REACTOR  ACCIDENTS  BY 
THE  EROSION  OF  ATMOSPHERICALLY  DE- 
POSITED RADIONUCLIDES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Mathemat- 
ics. 

J.  C.  Helton,  A.  B.  Muller,  and  A.  Bayer. 
Health  Physics,  Vol.  48,  No.  6,  p  757-771,  June 
1985.  9  tab,  83  ref. 

Descriptors:  *Path  of  pollutants,  'Fallout,  'Nucle- 
ar accidents,  'Radioisotopes,  'Deposition,  'Ero- 
sion, 'Atmospheric  transport,  'Surface  water, 
Health  effects,  Population  exposure,  Data  collec- 
tions, Model  studies,  Mississippi  Valley,  Lake 
Michigan,  Cesium  radioisotopes,  Strontium  radioi- 
sotopes. 

Data  on  the  rate  at  which  radioactive  fallout  might 
erode  into  surface  water  bodies  following  nuclear 
reactor  accidents  are  used  to  calculate  potential 
health  effects  of  surface  water  contamination  due 
to  such  erosion.  Calculated  health  effects  are  com- 
pared with  health  effects  associated  with  atmos- 
pheric and  terrestrial  pathways  after  a  reactor  acci- 
dent. Results  of  this  study  support  the  belief  that 
contamination  of  surface  water  bodies  after  reactor 
accidents  by  erosion  of  atmospherically  deposited 
radionuclides  is  not  an  important  contributor  to  the 
risk  associated  with  reactor  accidents.  (Michael- 
PTT) 
W87-00487 


CADMIUM  TN  TISSUES  OF  JAPANESE 
QUAIL  FED  OAT  GRAIN  GROWN  ON  MUNIC- 
IPAL SLUDGE-AMENDED  SOIX, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Toxic  Chemicals  Lab. 
C.  A.  Bache,  G.  S.  Stoewsand,  and  D.  J.  Lisk. 
Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  18,  No.  2,  p  315-319,  June  1986.  3 
tab,  16  ref. 

Descriptors:  'Cadmium,  'Tissue  analysis,  'Sludge 
utilization,  Sludge  amendments,  Birds,  Waterfowl, 
•Quail,  'Oats,  Toxicity,  Chemical  analysis. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Oats  were  cultured  on  soil  amended  with  munici- 
pal sewage  sludge  from  Syracuse,  NY,  or  on  soil 
alone  (control).  The  oats  were  fed  to  male  and 
female  Japanese  quail  through  four  generations. 
The  extent  of  absorption  of  cadmium  by  the  oats 
and  its  deposition  in  tissues  and  eggs  of  the  first 
and  fourth  generations  of  birds  were  determined. 
The  tissue  levels  of  cadmium  found  in  the  first 
generation  were  kidney  >  liver  >  muscle  approx 
equal  to  eggs,  with  the  quail  from  the  sludge- 
treatment  group  consistently  showing  the  higher 
respective  tissue  levels.  Female  birds  showed  con- 
sistently higher  tissue  levels  than  those  of  the  cor- 
responding males.  Kidney  and  liver  tissues  and 
eggs  from  the  fourth  generation  quail  fed  the 
sludge-treatment  diets  were  also  higher  than  the 
corresponding  controls,  but  tissues  of  the  male 
quail  were  most  often  higher  than  the  correspond- 
ing females.  (Master-PTT) 
W87-0O495 


NATURAL  SOURCES  OF  ACID  NEUTRALIZ- 
ING CAPACITY  IN  LOW  ALKALINITY  LAKES 
OF  THE  PRECAMBRIAN  SHIELD, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

^Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00499 


SALMONELLA  CARRIAGE  BY  HERRING 
GULLS  IN  THE  CLYDE  AREA  OF  SCOTLAND 
IN  RELATION  TO  THEE*  FEEDING  ECOLO- 
GY, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
P.  Monaghan,  C.  B.  Shedden,  K.  Ensor,  C.  R. 
Flicker,  and  R.  W.  A.  Girdwood. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  22,  No 
3,  p  669-680,  December  1985.  4  fig,  4  tab,  36  ref. 

Descriptors:  •Seagulls,  'Water  pollution  sources, 
•Path  of  pollutants,  *Salmonella,  *Feeding  habits, 
•Waste  dumps,  Feces,  Contamination,  Wastewater 
outfall,  Animal  pathology,  Scotland,  Water  birds. 

Herring  gulls  captured  at  waste  dumps  near  Clyde, 
Scotland  were  examined  for  the  presence  of  salmo- 
nella in  their  feces.  The  proportion  of  gulls  carry- 
ing salmonella  was  positively  correlated  with  sal- 
monella incidence  in  the  human  population  of  the 
surrounding  area.  There  were  no  significant  differ- 
ences in  carriage  rates  between  different  classes  or 
ages  of  the  gulls,  but  there  were  differences  be- 
tween sexes  during  the  nonbreeding  season.  The 
rate  of  female  carriage  was  more  than  double  that 
for  males,  apparently  reflecting  differences  in  feed- 
ing ecology.  Gulls  obtained  from  breeding  colonies 
were  also  examined  and  showed  a  higher  carriage 
rate  than  those  examined  at  the  refuse  sites.  It  is 
suggested  that  other  kinds  of  feeding  areas  may 
cause  more  frequent  infection  of  the  gulls.  Salmo- 
nella did  not  appear  to  directly  affect  the  gulls,  but 
such  pathogen  carriage  capabilities  may  cause  sig- 
nificant public  health  problems,  particularly  when 
gulls  roost  on  potable  water  supplies.  (Michael- 

W87-0O5O2 


PREDICTION  OF  ORGANIC  CHEMICAL  PER- 
MEATION THROUGH  PVC  PD?E, 

Goodrich    (B.F.)    Research    and    Development 

Center,  Brecksville,  OH. 

A.  R.  Berens. 

American    Water    Works    Association    Journal 

JnVJTA5'  VoL  77>  No-  ".  P  57"64.  November 
1985.  11  fig,  ltab,  13  ref. 

Descriptors:  'Fate  of  pollutants,  •Organic  sol- 
vents, 'Plastic  pipes,  'Sorption,  •Pipelines,  Perme- 
ability, Water  distribution,  Drinking  water,  Diffu- 
sion coefficient,  Organic  compounds,  Solvents, 
Water  pollution  sources,  Groundwater  pollution. 

The  transport  properties  of  representative  organic 
solvents  at  a  wide  range  of  concentrations  in  poly- 
vinylchlonde  to  assess  the  possibility  of  organic 
pollutants  permeating  through  underground  PVC 
pipe.  The  rate  of  penetration  changes  by  many 
orders  of  magnitude  as  the  concentration,  or  activi- 
ty, of  solvent  in  the  environment  is  varied.  Soften- 
ing and  significant  permeation  of  PVC  pipe  seems 


possible  only  in  the  presence  of  nearly  undiluted 
solvents  or  swelling  agents  for  PVC.  At  lower 
activities,  which  still  correspond  to  unusually  high 
levels  of  environmental  pollution,  solvent  transport 
follows  ideal  Fickian  diffusion  kinetics.  Thus  reli- 
able extrapolations  to  pipe  walls  are  possible  from 
laboratory  data  on  PVC  powders  and  films.  The 
calculated  permeation  rates  are  virtually  zero  for 
many  centuries,  indicating  that  rigid  PVC  pipe  is 
an  effective  barrier  against  permeation  of  environ- 
mental pollutants.  (Authors  abstract) 
W87-OO505 


DISSOLVED  OXYGEN  MODEL  FOR  A  DY- 
NAMIC RESERVOUL. 

Youngstown  State  Univ.,  OH.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00518 


VOLATILIZATION  RATES  OF  ORGANIC 
CHEMICALS  OF  PUBLIC  HEALTH  CON- 
CERN, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario).  Water 

Resources  Div. 

T.  P.  H.  Gowda,  and  J.  D.  Lock. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  Ill,  No.  6,  p  755-776,  December 

1985.  3  fig,  8  tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, •Organic  compounds,  *Public  health,  •Vola- 
tilization, Lakes,  Rivers,  Dye  releases,  Tracers, 
Theoretical  analysis,  Sensitivity  analysis. 

Liquid  film  coefficients  of  ethylene  gas,  K  sub  L, 
were  determined  from  data  on  ethylene  and  rhoda- 
mine  WT  dye  concentration  distributions  collected 
in  shallow  streams  and  rivers  located  in  Southern 
Ontario.  Relationships  among  the  liquid  film  coef- 
ficients, river  channel  hydraulic  characteristics  and 
chemical  properties  of  organic  compounds  were 
developed  through  dimensional  analysis  using  the 
Buckingham  Pi-Theorem.  Sensitivity  analyses  of 
various  parameters  on  the  K  sub  L  were  carried 
out.  A  statistical  relationship  developed  by  Rath- 
bun  and  Tai  (1982)  underestimated  K  sub  L  values 
for  the  Southern  Ontario  streams  and  rivers.  An 
evaluation  of  the  theoretical  relationships  between 
K  sub  L  and  molecular  properties  (critical  volumes 
and  molecular  weights)  using  experimental  data 
from  the  literature  showed  that  the  relationship 
between  K  sub  L  and  critical  volume  is  suitable  to 
calculate  K  sub  L  values  for  highly  volatile  organ- 
ic chemicals  using  the  known  coefficient  values  of 
ethylene  gas  or  other  compounds  such  as  propane 
or  benzene.  For  moderate  and  low  volatile  com- 
pounds, no  relationships  could  be  obtained  from 
the  available  data.  The  computation  of  the  liquid 
film  coefficient  is  outlined  for  a  given  organic 
compound.  The  present  method  is  applicable  to 
volatile  compounds  with  Henry's  law  constants 
greater  than  .001  atm/cu  m/mol.  (Geieer-PTT) 
W87-0O521 


SPATIAL    ESTIMATION     OF    HAZARDOUS 

WASTE  SITE  DATA, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

J.  Zirschky,  G.  P.  Keary,  R.  O.  Gilbert,  and  E.  J. 

Middlebrooks. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  Ill,  No.  6,  p  777-789,  December 

1985.  2  fig,  3  tab,  12  ref. 

Descriptors:  ^Hazardous  materials,  *Path  of  pol- 
lutants, *Dioxin,  *Spatial  distribution,  'Statistical 
methods,  •Kriging,  Fluvial  sediments,  Waste  dis- 
posal, Stream  pollution,  Waste  dumps,  Models, 
Comparison  studies,  Model  studies. 

Kriging  is  a  technique  which  can  be  used  to  obtain 
minimum  variance,  unbiased  estimates  of  the  con- 
centration of  a  pollutant  at  a  point,  or  the  average 
concentration  in  an  area  or  volume.  The  use  of 
simple  and  universal  kriging  for  analyzing  the  dis- 
tribution of  dioxin  (2,3,7,8-TCDD)  in  the  sedi- 
ments of  a  creek  is  demonstrated.  The  resulting 
point  and  block  estimates  were  slightly  better  than 
the  simple  kriging  estimates,  no  clear  advantage  to 
using  universal  kriging  was  apparent  in  this  exam- 


Sources  Of  Pollution— Group  5B 

pie.  In  general,  however,  universal  kriging  should 
be    considered    whenever    a    significant    drift    is 
present  in  the  data.  (Author's  abstract) 
W87-00522 


SUSPENDED  SEDJJVIENT  -  RTVER  FLOW 
ANALYSIS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
W.  J.  Grenney,  and  E.  Heyse. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  Ill,  No.  6,  p  790-803,  December 
1985.  4  fig,  5  tab,  15  ref. 

Descriptors:  *Suspended  sediments,  *River  flow, 
•Path  of  pollutants,  'Probability  distribution,  Flow 
profiles,  Model  studies,  Mathematical  studies,  Sedi- 
ment transport,  Discharge  capacity,  Statistical 
methods. 

There  is  an  increasing  interest  in  suspended  sedi- 
ment as  a  water  quality  parameter  because  of  its 
potential  as  a  transport  mechanism  for  pollutants 
and  because  of  its  possible  effects  on  fish  habitat 
The  application  of  bivariate  probability  distribu- 
tion functions  to  represent  the  suspended  sediment 
concentration-water  discharge  data  for  the  San 
Juan  River  at  Bluff,  Utah  is  presented.  This  ap- 
proach has  several  advantages  over  more  tradition- 
al methods,  including  preservation  of  sediment 
concentration  information  and  convenience  for 
computer  implementation.  A  bivariate  log-normal 
density  function  was  found  to  adequately  represent 
the  San  Juan  River  data.  Average  sediment  yields 
were  calculated  using  the  closed  form  solution  of 
the  moment  generating  function,  and  compared  to 
the  results  from  the  flow  duration-sediment  rating 
curve  method.  The  bivariate  log-normal  density 
function  was  found  to  be  a  convenient,  accurate 
method  for  parameterizing  the  frequency  distribu- 
tion of  sediment  concentrations  and  water  dis- 
charges for  the  San  Juan  River.  (Author's  abstract) 
W87-00523 


EFFECTS  OF  DD7FERENTIATED  APPLICA- 
TIONS  OF  FERTIXIZER  N  ON  LEACHING 
LOSSES  AND  DISTRIBUTION  OF  INORGAN- 
IC  N  IN  THE  SOJX, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

L.  Bergstrom,  and  N.  Brink. 

Plant  and  Soil  PLSOA2,  Vol.  93,  No.  3,  p  333-345 

1986.  3  tab,  7  fig,  19  ref. 

Descriptors:  'Nitrogen,  'Drainage  water, 
•Groundwater,  *Path  of  pollutants,  Soils,  Leach- 
ing, Fertilization,  Rape,  Wheat,  Sweden. 

The  effects  of  increased  use  of  commercial  nitro- 
gen fertilizer  on  drainage  water  and  groundwater 
quality  were  evaluated.  The  seasonal  variation  in 
the  mineral  nitrogen  content  of  the  soil  was  deter- 
mined in  order  to  see  the  impact  of  residual  N  on 
leaching  losses.  Nitrogen  fertilizer  was  applied  to 
field  plots  at  rates  of  0,  50,  100,  150  and  200  N  kg/ 
ha/yr.  Water  samples,  collected  monthly  or  bi- 
monthly from  1974  to  1983,  were  analyzed  for 
inorganic  and  total  N  content.  Soil  samples  were 
collected  to  a  depth  of  2  m  in  the  NO,  N100  and 
N200  plots,  usually  in  September  and  April. 
Leaching  of  nitrate  was  moderate  to  the  N100 
level  but  increased  substantially  with  increasing 
fertilization,  up  to  91  N  kg/ha/yr  for  the  highest 
application  rate  (N200),  during  the  wet  year  of 
1980/81.  The  losses  were  greatest  during  the  fall. 
The  N  content  of  the  groundwater  did  not  show 
any  significant  correlation  to  the  fertilization  inten- 
sity. A  buildup  of  inorganic  N  in  the  soil  occured 
only  when  excessive  amounts  of  fertilizer  were 
applied  (N200),  while  the  contents  of  the  NO  and 
N100  treatments  fluctuated  around  states  of  bal- 
ance. Spring  rape  followed  by  winter  wheat 
showed  a  greatg  ability  to  reduce  N  contents  in  the 
tile  effluent  from  highly  fertilized  plots  (N 150  and 
N200),  even  though  the  plots  had  received  exces- 
sive amounts  of  fertilizer  for  several  years.  Results 
of  this  experiment  in  central  Sweden  demonstrate 
the  importance  of  applying  nitrogen  fertilizer  in 
balance  with  crop  needs  and  of  maintaining  a 
growing  crop  cover  as  much  of  the  time  as  possi- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B— Sources  Of  Pollution 

He  in  order  to  minimize  water  pollution.  (Alexan- 

der-PTT) 

W87-00550 


SUPPRESSION  OF  NITRATE  FORMATION 
WTHIN  AN  EXOTIC  CONIFER  PLANTATION, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

A.  B.  Cooper. 

Plant  and  Soil  PLSOA2,  Vol.  93,  No.  3,  p  383-394, 

1986.  2  tab,  5  fig,  21  ref. 

Descriptors:  *Nitrates,  'Watersheds,  *Pine  trees, 
•Path  of  pollutants,  New  Zealand,  Soils,  Stream 
waters,  Conifer  forests,  Pastures. 

Nitrate  losses  and  nitrifier  activities  of  two  adja- 
cent watersheds  in  the  Central  Volcanic  Plateau 
region  of  New  Zealand  were  compared.  The 
mechanism  of  nitrifier  suppression  in  soil  beneath 
pine  trees  was  studied.  Nitrate-N  losses  to  stream 
waters  and  soil  inorganic  N  pools,  nitrifying  poten- 
tials and  N03-N  production  rates  were  measured 
in  2  adjacent  watersheds,  one  used  as  pasture  and 
the  other  planted  in  exotic  conifer  forest.  Estimat- 
ed N03-N  loss  to  stream  waters  draining  the  pine 
and  pasture  watersheds  were  0.6  kg/ha/yr  and  7.6 
kg/ha/yr  respectively.  Ammonium-N  pool  sizes 
were  not  significantly  different  between  soils  in  the 
2  watersheds  but  N03-N  pools  and  nitrifying  po- 
tentials were  always  lower  in  the  pine  watershed 
soil  samples.  Laboratory  incubation  experiments 
indicated  that  suppression  of  N03-N  formation  in 
pine  watershed  soils  required  the  presence  of  live 
tree  roots  and  was  not  due  to  the  direct  action  of 
allelopathic  chemicals  on  nitrifiers.  (Alexander- 
PTT) 
W87-00551 

ORGANIC  CARBON  IN  THE  CAURA  RIVER, 
VENEZUELA, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00568 


IMPORTANCE  OF  CONTAMINATED  FOOD 
FOR  THE  UPTAKE  OF  HEAVY  METALS  BY 
RAINBOW  TROUT  (SALMO  GAIRDNERD:  A 
FIELD  STUDY, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00571 


most  easily  applied  of  the  various  techniques 
which  were  developed  to  predict  solubility.  How- 
ever, application  of  the  log-linear  model  requires  at 
least  two  data  points,  preferably  solubility  in  pure 
water  and  solubility  in  50%  or  100%  pure  solvent. 
While  aqueous  solubility  data  are  commonly  avail- 
able for  many  aromatic  solutes,  relatively  little 
information  exists  on  solubility  of  aromatic  com- 
pounds in  various  solvents.  (See  also  W87-00598) 
(Peters-PTT) 
W87-O0597 


AROMATIC  COMPOUND  SOLUBILITY  IN 
SOLVENT/WATER  MTXTURES, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

J.  -K.  Fu,  and  R.  G.  Luthy. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  328-345,  April  1986. 

7  fig,  3  tab,  35  ref.  EPA  Contract  R810878-01. 

Descriptors:  *Path  of  pollutants,  'Solutes,  'Organ- 
ic solvents,  'Industrial  wastewaters,  'Hazardous 
wastes,  Pollutants,  Aromatic  solutes,  Polar  sol- 
vents, Log-linear  model. 

The  solubility  of  various  aromatic  solutes  in  misci- 
ble,  polar  solvent/water  mixtures  was  investigated 
through  experiment  and  interpreted  through  chem- 
ical thermodynamic  models.  Eighteen  solute/sol- 
vent/water systems  were  evaluated  that  represent- 
ed different  properties  with  respect  to  hydrogen 
bonding  and  functional  group  substitution.  The 
persistence  of  appreciable  organic  solvent  in  the 
aqueous  phase  has  a  large  effect  on  the  solubility  of 
the  more  hydrophobic  solutes.  There  was  a  semi- 
logarithmic  increase  in  solubility  with  increasing 
solvent  volume  fraction.  The  increase  in  solute 
solubility  with  solvent  volume  fraction  could  be 
predicted  by  several  chemical  thermodynamic 
techniques,  for  which  the  accuracy  improved  with 
the  extent  of  use  of  experimental  data  to  account 
for  residual  effects.  The  results  are  useful  to  under- 
stand solute  physico-chemical  properties  in  heavily 
contaminated  systems,  such  as  in  certain  industrial 
wastewaters  or  in  hazardous  wastes  containing 
polar  solvent.  The  log-linear  approach   was  the 


EFFECT  OF  ORGANIC  SOLVENT  ON  SORP- 
TION OF  AROMATIC  SOLUTES  ONTO  SOILS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

J. -K.  Fu,  and  R.  G.  Luthy. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  346-366,  April  1986. 

10  fig,  2  tab,  35  ref.  EPA  Contract  R8 10878-01. 

Descriptors:  'Soil  absorption  capacity,  'Path  of 
pollutants,  'Aromatic  compounds,  Polar  solvent, 
Hydropholic  solutes,  Solubility,  Solutes. 

The  effect  of  polar  solvent  in  the  aqueous  phase  on 
the  sorption  of  relatively  hydrophobic  solutes  onto 
soils  was  studied.  The  hydrophobic  aromatic  so- 
lutes generally  display  a  semi-logarithmic  increase 
in  solubility  with  increasing  volume  fraction  of 
solvent  in  solvent/water  mixtures.  This  results  in  a 
semi-logarithmic  decrease  in  the  tendency  for  these 
solutes  to  sorb  onto  soil.  A  semi-empirical  model  is 
developed  which  supports  these  findings.  The  in- 
crease in  solute  solubility  does  not  result  in  a 
directly  proportional  decrease  in  the  sorption  coef- 
ficient. The  effect  of  solvent  on  the  increase  in 
solute  solubility  and  the  decrease  in  soil  sorption  is 
more  pronounced  for  the  more  hydrophobic  so- 
lutes. These  findings  can  be  used  to  assess  near- 
source  transport  of  hydrophobic  aromatic  solutes 
in  soil  systems  in  the  event  of  a  spill  or  discharge 
of  solutes  with  a  polar  solvent.  (See  also  W87- 
00597)  (Peters-PTT) 
W87-00598 

STREAM  MODEL  OF  BENTHIC  NJTRIFICA- 
TION-DENrrRIFICATION, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

R.  E.  Williams,  and  M.  S.  Lewis. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  367-386,  April  1986. 

7  fig,  9  tab,  21  ref,  append. 

Descriptors:  'Water  quality,  'Model  studies,  'Dis- 
solved oxygen  profile,  'Nitrification,  'Denitrifica- 
tion,  'North  Carolina,  'Benthic  processes,  Street- 
er-Phelps  equation,  Streams,  Shallow  streams, 
Sediment-water  interface,  North  Buffalo  Creek, 
Greensboro,  Knap  of  Reeds  Creek,  Butner,  Nitro- 
gen, Aeration. 

A  water  quality  model  based  on  a  modification  of 
the  Streeter-Phelps  equation  was  developed  to  sim- 
ulate the  dissolved  oxygen  profile  in  shallow 
streams.  This  model  assumes  that  nitrification  and 
denitrification  occur  simultaneously  at  or  just 
below  the  sediment-water  interface.  Both  of  these 
processes  are  assumed  to  proceed  according  to 
zero-order  kinetics.  The  model  was  applied  to 
North  Buffalo  Creek  near  Greensboro,  North 
Carolina  and  Knap  of  Reeds  Creek  near  Butner, 
North  Carolina.  Concentrations  of  water  quality 
constituents  calculated  using  the  model  were  in 
general  agreement  with  those  measured  for  both 
receiving  waters.  This  implies  that  nitrification  and 
denitrification  occur  simultaneously  in  the  sedi- 
ments throughout  the  affected  stream  segments. 
The  depth  of  the  receiving  waters  is  important  in 
determining  the  effect  of  benthic  processes  on  the 
nitrogen  and  dissolved  oxygen  profiles  in  streams. 
In  shallow  streams,  the  volume  to  bottom  surface 
area  ratio  is  small,  and  the  influence  of  sediment 
processes  on  water  quality  is  significant.  In  deeper 
streams  with  greater  volume  to  bottom  surface 
area  ratios,  benthic  processes  may  not  exert  as 
strong  an  influence  on  the  water  column  even 
though  the  magnitude  of  the  rates  may  still  be 
similar  to  those  in  shallow  streams.  However, 
benthic  processes  may  be  significant  in  their  effects 


on  dissolved  oxygen  in  deep,  slow-moving  streams 
due  to  the  characteristically  lower  reaeraUon  rate*. 
(Peters-PTT) 
W87-00599 


MODELING  OF  PHYTOPLANKTON  IN  SAGI- 
NAW BAY:  I.  CALIBRATION  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
V.  J.  Bierman,  and  D.  M.  Dolan. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  400-414,  April  1986. 
9  fig,  6  tab,  18  ref. 

Descriptors:  'Phytoplankton,  'Model  studies, 
•Phosphorus,  'Saginaw  Bay,  'Lake  Huron,  Hy- 
drological  cycle,  Productivity  cycle,  Seasonal  pat- 
terns, Sediments,  Resuspended  sediments,  Sedi- 
ment-water interactions,  Water  quality  models. 

A  deterministic,  spatially  segmented,  multi-class 
phytoplankton  model  is  calibrated  to  an  extensive 
set  of  field  data  acquired  on  Saginaw  Bay,  Lake 
Huron,  during  1974  and  1975.  Significant  differ- 
ences between  observed  mean  values  from  the  field 
data,  and  mean  values  computed  by  the  model,  are 
determined.  For  the  final  calibration  results,  there 
are  no  significant  differences  between  model 
output  and  field  data  for  86%  of  the  sampling 
cruises  in  the  principal  spatial  segments.  Seasonal 
mean  values  between  model  output  and  field  data 
are  also  compared  because  the  hydrological  and 
productivity  cycles  in  the  bay  are  characterized  by 
distinct  seasonal  patterns.  Discrepancies  occur  for 
water  column  total  phosphorus  concentrations  be- 
cause they  appear  to  be  strongly  influenced  by 
wind  induced  sediment  resuspension.  The  resu- 
spension  mechanism  in  the  calibrated  model  ac- 
counts for  36  and  68%  respectively,  of  the  comput- 
ed spring  and  fall  average  of  total  phosphorus 
concentrations.  It  is  concluded  that  sediment- water 
interactions  are  an  important  consideration  in  the 
development  and  application  of  water  quality 
models  to  shallow,  highly  dynamic  systems.  (See 
also  W87-O0602)  (Peters-PTT) 
W87-00601 


MODELING  OF  PHYTOPLANKTON  IN  SAGI- 
NAW BAY:  H.  POST-AUDIT  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
V.  J.  Bierman,  and  D.  M.  Dolan. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  415-429,  April  1986. 
4  fig,  6  tab,  12  ref. 

Descriptors:  'Phytoplankton,  'Model  studies, 
•Phosphorus,  'Saginaw  Bay,  'Lake  Huron,  Odors, 
Municipal  water,  Water  quality,  Sediments,  Resu- 
spended sediments. 

A  phytoplankton  simulation  model  was  developed 
and  calibrated  to  an  extensive  set  of  baseline  data 
for  1974  and  1975  on  Saginaw  Bay,  Lake  Huron. 
Comparisons  are  made  between  a  priori  model 
predictions  and  an  extensive  set  of  resurvey  data 
acquired  in  1980,  subsequent  to  the  implementation 
of  controls  on  phosphorus  loadings.  The  response 
of  the  bay  is  consistent  with  trends  of  model  pre- 
diction ranges,  but  not  with  their  absolute  values  in 
all  cases.  Observations  are  consistent  with  the  pre- 
diction that  threshold  odor  violations  in  the  munic- 
ipal water  supply  would  be  eliminated  with  total 
phosphorus  tributary  loadings  that  occurred  m 
1980.  Model  predictions  are  consistent  with  the 
observations  that  total  phosphorus  concentration 
decreased  by  a  much  smaller  proportion  than  the 
decrease  in  tributary  loadings,  and  that  phyto- 
plankton concentrations,  especially  blue-greens, 
decreased  by  larger  proportions  than  total  phos- 
phorus concentrations.  The  observed  differential 
response  between  total  phosphorus  and  phyto- 
plankton concentration  implies  that  total  phospho- 
rus concentration  is  not  a  meaningful  water  quality 
indicator  in  Saginaw  Bay.  The  most  critical  causa- 
tive factor  in  the  response  of  the  bay  appeared  to 
be  the  decrease  in  tributary  loadings  of  available 
phosphorus.  Phosphorus  loading  to  the  water 
column  from  resuspended  sediment  was  probably 
not  in  a  form  that  was  available  for  phytoplankton 
growth.  This  conclusion  may  have  similar  implica- 
tions for  other  lake  systems  in  which  sediment 
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resuspcnsion  is  important.  (See  also  W87-00601) 

(Peters-PTT) 

W87-00602 


FACTORS  AFFECTING  THE  MINERALIZA- 
TION OF  NITROGEN  IN  SEWAGE  SLUDGE 
APPLIED  TO  SOILS, 

Agricultural   Research   Service,    Beltsville,    MD. 

Soil-Microbial  System  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-0O6O3 


PHOSPHORUS  LOSSES  IN  RUNOFF  AS  AF- 
FECTED BY  TILLAGE, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
B.  J.  Andraslri,  D.  H.  Mueller,  and  T.  C.  Daniel. 
Soil  Science  Society  of  America  Journal  SSSJD4 
Vol.  49,  No.  6,  p  1523-1527,  November-December 
1985.  4  tab,  31  ref. 

Descriptors:  'Water  pollution  sources,  'Phospho- 
rus, 'Agricultural  runoff,  'Water  quality  control, 
Tillage,  Fertilizer,  Corn,  Sediments,  Conservation, 
Simulated  rainfall. 

Elimination  of  the  surface-applied  fertilizer  vari- 
able and  evaluation  of  the  comparative  effects  of 
four  tillage  systems  on  P  loss  runoff  water  under 
such  conditions  were  studied.  Simulated  rainfall 
was  used  to  evaluate  the  comparative  effects  of 
four  tillage  systems  on  the  losses  of  total  P,  dis- 
solved molybdate-reactivity  P(DMRP)  and  algal- 
available  P(AAP)  where  fertilizer  was  subsurface 
banded  at  planting.   Tillage  treatments  included 
conventional  (CN)  and  three  conservation  tillage 
(CT)  systems:  chisel  plow  (CH),  till-plant  (TP)  and 
no-till  (NT).  Above-ground  portions  of  corn  (Zea 
mays  L.)  plants  were  removed  prior  to  simulation. 
Trials  were  conducted  over  a  4-year  period,  with 
individual  trials  being  performed  in  June  and  July, 
September,  or  October  of  various  years.  The  NT, 
CH,  and  TP  treatments  reduced  total  P  losses  by 
an  average  of  81,  70,  and  59%,  respectively,  rela- 
tive to  CN.  The  sediment  fraction  was  the  major 
earner  of  P  for  all  tillage  treatments.  CT  reduced 
total  P  concentrations  and  losses  by  controlling 
erosion.  When  differences  in  runoff  were  small, 
DMRP  losses  were  similar  among  treatments.  The 
relative  percentage  of  AAP  concentrations  to  total 
P  concentrations  increased  over  the  course  of  the 
study.  The  practice  of  subsurface  banding  of  fertil- 
izer P  at  planting  eliminated  this  P  input  to  runoff 
from  CT  land.  Such  a  method  of  fertilizer  incorpo- 
ration can  be  done  without  incorporating  protec- 
tive crop  residues  needed  for  erosion  control,  and 
therefore,  may  improve  the  runoff  water  quality 
from  CT  land.  (Peters-PTT) 
W87-00607 


SELECTIVE  EROSION  OF  PLANT  NUTRI- 
ENTS IN  RUNOFF, 

Agricultural    Research    Service,    Durant,    OK 
Water  Quality  and  Watershed  Research  Lab. 
A.  N.  Sharpley. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
XS1;  4,9',-Na  6-  P  1527-1534,  November-December 
1985.  6  fig,  4  tab,  34  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Water  quality,  'Agricultural  runoff, 
Nutrients,  'Soil  loss,  'Phosphorus,  'Nitrogen, 
Carbon,  Potassium,  Enrichment  ratio,  Soil  flexibil- 
ity, Soil  productivity,  Erosion,  Soil  physical  prop- 
erties, Soil  chemical  properties. 

In  water  quality  models,  estimation  of  nutrient 
transport  m  runoff  is  limited  to  sediment  total  P 
CTP)  and  total  N  (TN)  losses.  Other  relationships 
developed  here  between  enrichment  ratio  and  soil 
loss  provide  nutrient  enrichment  ratios  necessary 
to  estimate  the  transport  of  those  associated  with 
sediment.  The  enrichment  of  several  P  forms  (Bray 
i.  labile,  inorganic,  and  organic),  N,  C,  and  K  in 
runoff  sediment  was  investigated  for  six  soils  of 
varying  physical  and  chemical  composition,  using 
simulated  rainfall  (60  and  120  mm/hour).  Differing 
enrichment  ratios  (ER)  for  C,  N,  and  organic  P 
U.00,  1.61,  and  1.47  average  for  the  six  soils) 
indicate  that  erosion  may  reduce  the  C/N/organic 
y  ratio  of  the  remaining  surface  soil.  Average  ERs 


for  Bray  I  (2.45)  and  labile  P  (2.89)  were  signifi- 
cantly greater  than  for  the  other  P  forms  (1.48). 
Phosphorus  desorption  -  sorption  characteristics, 
buffer  capacity  (1.49),  sorption  index  (1.56),  equi- 
librium P  concentration  (1.80),  and  exchangeable 
(2.46)  were  also  enriched  in  runoff  sediment  com- 
pared to  source  soil.  Statistically  significant  differ- 
ences between  regression  equations  for  each  nutri- 
ent indicate  that  more  than  one  equation  is  needed 
to  estimate  different  nutrient  ERs.  The  potential 
use  of  ERs  in  estimating  the  effect  of  erosion  on 
soil  fertility  is  discussed.  (Peters-PTT) 
W87-00608 


ATMOSPHERIC  MERCURY-A  REVTEW, 

Chalmers     Univ.     of    Technology,     Goeteborg 

(Sweden).  Dept.  of  Inorganic  Chemistry. 

O.  Lindqvist. 

Tellus  TELLAL,  Vol.  37B,  No.  7,  p  136-159,  July 

1985.  6  fig,  11  tab,  99  ref. 

Descriptors:  'Mercury,  'Lake  sediments,  'Air  pol- 
lution, 'Water  pollution  sources,  'Peat  bogs,  Pre- 
cipitation, Sweden,  Europe,  Smelters,  Scandinavia. 

Present  knowledge  about  atmospheric  mercury  is 
assessed,  including  its  occurrence  in  air  and  pre- 
cipitation, chemical  transformations  taking  place  in 
the  atmosphere,  and  mercury  fluxes  to  and  from 
the  Earth's  surface.  Tentative  budgets  are  estimat- 
ed for  mercury  in  the  global  atmosphere  and  in  the 
atmosphere  over  Europe  and  Sweden.  Around  a 
large  Swedish  smelter,  mercury  levels  in  lake  sedi- 
ments are  significantly  augmented  even  beyond  50 
km  from  the  plant.  Measurements  of  mercury  in 
lake  sediments  and  peat  bogs  show  that  in  southern 
Scandinavia,  the  rate  of  mercury  deposition  has 
increased  by  a  factor  of  about  5  during  the  last 
hundred  years.  (Peters-PTT) 
W87-00614 


OCCURRENCE  OF  SULFATE-RICH  RATNS  TN 
THE  NEGEV  DESERT,  ISRAEL, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
R.  Nativ,  A.  Zangvil,  A.  Issar,  and  A.  Karnieli. 
Tellus  TELLAL,  Vol.  37B,  No.  3,  p  166-172,  July 
1985.  3  fig,  2  tab,  7  ref.  '    • 

Descriptors:  'Rainfall,  'Sulfates,  'Calcium, 
•Negev  Desert,  'Israel,  Isotropy,  Chemical  prop- 
erties, Mediterranean,  Chemistry  of  precipitation. 

Rain  water  was  sampled  in  the  Negev  Desert, 
Israel  for  the  past  six  years.  Events  with  relatively 
high  amounts  of  sulfate  were  detected  and  studied 
for  their  chemical,  isotopic  and  synoptic  features. 
The  sampling  of  rain  water  was  facilitated  through 
the  development  of  sequential  self-sealing  special 
samplers.  Sixty  rain  events  were  sampled  and  ana- 
lyzed for  their  chemical  composition.  Out  of  20 
cases  of  sulfate-rich  rain  events,  only  1 1  contribut- 
ed more  than  one  sample  (i.e.,  more  than  the  first  2 
mm  or  rain  fall)  for  sulfate  analysis.  Sulfate  rich 
water  is  usually  encountered  at  the  beginning  of  a 
rain  event.  Only  45%  of  the  rain  events  included 
sulfate  water  in  the  second  2  mm.  The  rest  were 
changed  eventually  to  the  more  common  type  of 
CaHC03  or  CaC12  water.  A  typical  sulfate-rich 
rain  occurrence  in  mid-winter,  can  be  character- 
ized as  a  surface  low  centered  over  the  eastern 
Mediterranean,  accompanied  by  an  upper  trough 
whose  axis  extends  from  north  to  south  or  from 
northwest  to  southeast.  (Peters-PTT) 
W87-00616 


TRANSVERSE  DISPERSION  FROM  AN 
ORIGINALLY  SHARP  FRESH-SALT  EVTER- 
FACE  CAUSED  BY  SHEAR  FLOW, 

Technische  Hogeschool  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00634 


DISTRIBUTION  AND  ACCUMULATION  OF 
METHYLCYCLOPENTADIENYL  MANGA- 

NESE TRICARBONYL  (MMT-ANTCDETONAT- 
TNG  AGENT)  TN  AN  EXPERIMENTAL  FRESH- 
WATER ECOSYSTEM,  (REPARTITION  ET  AC- 
CUMULATION   DU    METHYLCYCLOPENTA- 


Sources  Of  Pollution— Group  5B 

DTENYL  MANGANESE  TRICARBONYL 
(MMT-AGENT  ANTIDETONANT)  DANS  UN 
ECOSYSTEME  D*EAU  DOUCE  EXPERIMEN- 
TAL), 

CEA   Centre  d'Etudes  Nucleaires  de  Grenoble 
(France).  Dept.  de  Recherche  Fondamentale. 
J.  P.  Garrec,  and  A.  Kudo. 

Environmental  Pollution  (Series  B)  EPSPDH 
Vol.  10,  No.  3,  p  173-188,  1985.  3  fig,  11  tab,  8  ref! 

Descriptors:  'Organic  compounds,  'Manganese, 
•Path  of  pollutants,  'Methylcyclopentadienyl 
manganese  tricarbonyl,  'Sediments,  Ecology,  Eco- 
systems, Freshwater,  Fish,  Plants. 

The  environmental  consequences  of  the  use  of 
MMT  (methylcyclopentadienyl  manganese  tricar- 
bonyl) on  the  different  components  of  an  experi- 
mental freshwater  ecosystem  have  been  studied  by 
following  the  evolution  of  their  manganese  con- 
centrations. The  results  have  been  compared  with 
those  obtained  with  inorganic  manganese  in  the 
same  experimental  conditions.  In  the  sediments  the 
quantities  of  MMT  and  Mn(T)  are  accumulated  in 
the  same  proportion  but  the  accumulation  of  MMT 
is  located  only  at  the  surface.  On  the  other  hand,  in 
living  organisms  (plants,  fish),  the  accummulation 
of  MMT  is,  compared  with  that  of  Mn(T),  nearly 
ten  times  higher.  The  accumulation  of  MMT,  as 
well  as  that  of  Mn(I),  are  strongly  dependent  on 
whether  the  medium  is  stirred  or  not.  (Author's 
abstract) 
W87-00652 


POLLUTION  RECONNAISSANCE  TN  STREAM 
SEDIMENTS  USING  NON-RESIDUAL  TRACE 
METALS, 

Liverpool  Univ.  (England).  Dept  of  Oceanogra- 
phy. " 
For  primary  bibliographic  entry  see  Field  5A. 
W87-00653 


INFLUENCE  OF  BIOTURBATION  ON  PHYSI- 
CAL, CHEMICAL  AND  BIOLOGICAL  PARAM- 
ETERS IN  AQUATIC  ENVIRONMENTS:  A 
REVIEW, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

G.  Krantzberg. 

Environmental    Pollution    (Series    A)    EPEBD7 

Vol.  39,  No.  2,  p  99-122,  October  1985.  117  ref! 

Descriptors:  'Biotransformation,  'Biodegradation, 
•Path  of  pollutants,  'Bioturbation,  Ecosystems, 
•Aquatic  environment,  *Benthic  fauna,  Biological 
properties,  Invertebrates,  Sediments,  Metals,  Pol- 
lutants, Reviews. 

The  role  of  benthic  macroinvertebrates  in  sediment 
processing  is  of  importance  for  investigators  at- 
tempting to  describe  the  dynamics  of  a  wide  range 
of  materials  in  aquatic  environments.  Benthic  ma- 
croinvertebrates have  been  shown  to  blur  sediment 
stratigraphy,  alter  particle  size  and  pore  spaces, 
and  influence  shear  strength  of  the  sediment  and 
turbidity  of  overlying  waters.  The  macroinfauna 
can  increase  oxygen  and  E  sub  h  penetration  into 
the  sediment  and  shift  pH  levels  in  actively  worked 
substrates.  These  changes  have  been  correlated 
with  trace  element  redistributions  among  phyico- 
chemical  forms  and  the  flux  of  N,  P,  PCBs,  Cu,  Fe, 
I,  Hg,  Mn,  Si,  Zn  and  radioisotopes  to  the  water 
column.  It  has  been  said  that  bioturbation  can 
stimulate  microbial  activity,  although  the  data 
remain  inconclusive.  Realistic  estimates  of  sedi- 
ment partical  mixing  rates  are  required  in  order  to 
estimate  the  impact  of  bioturbation  on  core  dating 
techniques,  material  cycling  studies  and  contami- 
nant remobilization  from  polluted  spoils.  (Author's 
abstract) 
W87-00654 


MACROBENTHIC  EWERTEBRATES  OF  A 
STREAM  FLOWING  THROUGH  FARMLANDS 
IN  SOUTHERN  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

R.  Victor,  and  A.  E.  Ogbeibu. 
Environmental    Pollution    (Series    A)    EPEBD7, 


91 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


IP 

'-■■■■■ 
■.■•'■' 


nu'/< 


Group  5B— Sources  Of  Pollution 

Vol.  39,  No.  4,  p  337-349,  December  1985.  2  fig,  3 
tab,  20  ref. 

Descriptors:  'Invertebrates,  *Benthic,  Fauna, 
•Biotypes,  •Limnology,  Macroinvertebrates,  Eco- 
systems, Ecology,  'Nigeria,  Rural  areas,  Urban 
areas,  Species  diversity. 

Macrobenthic  invertebrates  of  a  fourth  order  steam 
flowing  through  farmlands  in  Southern  Nigeria 
were  studied.  Fifty-five  taxa,  comprising  a  total  of 
9008  individuals  were  collected.  Chironomidae, 
Naididae  and  Baetidae  were  the  major  components 
of  the  benthic  community.  In  spite  of  the  overall 
faunal  similarity,  the  distribution  and  abundance  of 
macroinvertebrate  taxa  richness,  general  diversity 
and  evenness  indices  calculated  for  these  biotopes 
were  also  different.  The  benthic  diversity  by  urban 
activities.  It  is,  however,  lower  than  that  indicative 
of  a  physically  controlled  ecosystem.  (Author's 
abstract) 
W87-O0662 

MIXED  CULTURE  BIOLOGICAL  ACTIVITY 
IN  WATER  CONTAINING  LOW  CONCENTRA- 
TIONS OF  CYANIDE,  PHENOL  AND  BOD, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

A.  M.  Shahalam,  and  A.  R.  Mansour. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  39,  No.  4,  p  351-371,  December  1985.  5  fig,  5 
tab,  24  ref. 

Descriptors:  *Biodegradation,  *Cyanide,  'Phenol, 
•Glucose,  'Biological  oxygen  demand,  Organic 
carbon,  Degradation,  Industrial  wastes. 

A  laboratory-scale  study  was  performed  to  deter- 
mine the  biodegradability  of  glucose  in  the  pres- 
ence of  cyanide  and  phenol.  The  concentration  of 
chemicals  was  maintained  at  a  low  level  which 
would  normally  be  experienced  in  natural  streams 
receiving  industrial  wastes.  A  continuosly  fed, 
complete-mix  reactor  was  utilized.  The  system  was 
totally  closed  and  included  traps  to  separate  vola- 
tilized cyanide  from  the  products  resulting  from 
hydrolysis.  For  several  steady-state  conditions  the 
influent  and  effluent  water  quality  with  respect  to 
micro-organism,  glucose,  cyanide,  phenol,  ammo- 
nia, and  total  nitrogen  concentation  was  deter- 
mined. Influent  waste  quality  varied  (i.e.,  different 
concentrations  of  feed  chemicals)  for  different 
steady-states.  Biological  degradation  kinetics  for 
total  organic  carbon,  cyanide,  and  phenol  were 
developed.  The  rates  were  found  to  be  related  to 
temperature  and  the  concentration  of  the  different 
chemicals  in  the  solution.  The  results  indicated  that 
statistically  developed  relationships  for  the  biode- 
gradation  of  glucose,  cyanide  and  phenol  can  ade- 
quately represent  the  degradation  rates  at  low  con- 
centrations of  cyanide  and  phenol  (cyanide  <  4.00 
mg/liter  and  phenol  <  1.40  mg/liter).  (Author's 
abstract) 
W87-0O663 


concern  for  the  effects  of  PEs  on  aquatic  orga- 
nisms and  for  possible  human  health  effects  includ- 
ing the  reported  carcinogenicity  of  di-(2-ethyl- 
hexyl)  phthalate.  Initial  efforts  to  determine  che- 
modynamic  properties  of  three  PEs  in  soil-water 
systems  gave  erratic  results.  This  behaviour  can  be 
explained  by  the  occurrence  of  biodegradation  of 
PEs  over  time  scales  encountered  in  laboratory 
investigations.  Phthalate  esters,  as  a  class  of  organ- 
ic pollutants,  exhibit  a  wide  range  of  chemodyna- 
mic  properties  which,  if  known  with  more  accura- 
cy, might  be  used  to  predict  the  transport  and 
ultimate  fate  of  PEs  in  the  enviroment.  Data  pre- 
sented shows  that  three  of  the  lower  molecular 
weight  PEs  are  susceptible  to  biodegradation  in 
soil-water  systems.  These  data  not  only  support 
evidence  that  biodegradation  may  be  important 
with  respect  to  environmental  fate,  but  show  that 
caution  must  be  undertaken  to  avoid  errors  in 
equilibrium  laboratory  experiments  such  as  Kp  de- 
terminations and  soil  mobility  studies.  In  additon,  it 
has  been  shown  the  Kp  values  for  PEs  obtained  by 
dynamic  soil  column  experiments  are  in  agreement 
with  equilibrium  values.  Further  PE  migration  ex- 
periments under  sterile  conditions  have  confirmed 
this.  (Khumbatta-PTT) 
W87-00678 

EFFECTS  OF  PH  UPON  THE  ENVIRONMEN- 
TAL FATE  OF  (140FENrrROTHION  IN  AN 
AQUATIC  MICROCOSM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

S.  W.  Fisher. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  10,  No.  1,  p  53-62,  August  1985.  2 
fig,  7  tab,  12  ref. 

Descriptors:  'Pesticides,  *Fate  of  pollutants,  *Fen- 
itrothion,  'Hydrogen  ion  concentration,  Heavy 
carbon,  Isotope  studies,  Stable  isotopes,  Pesticides, 
Residence  time. 

The  residence  time  of  pesticides  in  water  deter- 
mined by  numerous  physical  factors;  a  compound's 
rate  of  degradation  would  be  affected  by  water 
hardness,  incident  light  and  temperature  and  most 
importantly,  the  pH  of  the  water.  A  large  number 
of  pesticides  are  esters  whose  primary  mode  of 
degradation  is  hydrolysis  of  the  ester  bond;  since 
the  rate  of  hydrolysis  is  a  function  of  pH,  the  pH  of 
the  water  would  influence  the  stability  of  such 
esters.  The  environmental  fate  of  (14C)fenitrothion 
was  evaluated  in  aquatic  microcosms  held  at  pH 
8.3  or  6.7.  No  general  effect  attributable  to  pH  was 
observed.  However,  statistically  higher  amounts  of 
radioactivity  were  present  in  water  held  at  pH  of 
6.7  and  significantly  less  metabolism  of  the  parent 
compound  occurred  in  the  organisms  at  pH  8.3. 
The  differences  in  metabolism  and  environmental 
fate  between  pH  values  are  relatively  minor  and  do 
not  compromise  the  safety  of  the  compound. 
(Khumbatta-PTT) 
W87-00683 


EFFECT  OF  DECAYING  LEAVES  ON  THE  PH 
AND  BUFFER  CAPACITY  OF  WATERS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00677 


EFFECT  OF  BIODEGRADATION  ON  THE  DE- 
TERMINATION OF  SOME  CHEMODYNAMIC 
PROPERTIES  OF  PHTHALATE  ESTERS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Chemistry. 

D.  J.  Russell,  B.  McDuffie,  and  S.  Fineberg. 

Journal  of  Enviromental  Science  and  Health  (A) 

JESEDU,  Vol.  20,  No.  8,  p  927-941,  1985.  2  fig,  3 

tab,  27  ref.  BRSG  Grant  SO7RR07 149-8. 

Descriptors:  'Phthalate  esters,  'Chemodynamic 
properties,  'Biodegradation,  'Soils,  Degradation, 
Organic  compounds,  Water  pollution,  Fate  of  pol- 
lutants. 

Phthalate  esters  (PEs)  are  a  class  of  organic  com- 
pounds widely  used  as  plasticizers.  As  they  have 
been  found  in  soils,  sediments  and  water,  there  is 


SEPTIC  TANK  DENSITY  AND  GROUND- 
WATER CONTAMINATION, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

M.  V.  Yates. 

Ground  Water  GRWAAP,  Vol.  23,  No.5,  p  586- 

591,  September-October  1985.  3  tab,  32  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Septic  tank  density,  'Septic 
wastewater,  'Human  diseases,  Subsurface  water, 
Wastewater. 

The  public  has  become  increasingly  aware  of  the 
importance  of  preserving  the  quality  of  ground- 
water as  more  and  more  cases  of  groundwater 
contamination  are  reported.  The  majority  of 
water-borne  disease  outbreaks  are  caused  by  bacte- 
ria and  viruses  present  in  domestic  sewage.  Septic 
tanks  contribute  the  largest  volume  of  wastewater, 
800  billion  gallons  per  year  to  the  subsurface  and 
are  most  commonly  reported  for  groundwater  con- 
tamination. The  U.S.  Environmental  Protection 
Agency  has  designated  areas  with  septic  tank  den- 
sities of  greater  than  40  systems/sq  mile  as  regions 
of  potential  ground- water  contamination.  Numer- 


ous cases  of  groundwater  contamination  have  been 
reported  in  these  areas  of  high  septic  tank  density. 
The  most  important  means  of  limiting  groundwater 
contamination  by  septic  tanks  is  to  restrict  the 
density  of  these  systems  in  an  area.  (Author's  ab- 
stract) 
W87-00684 


STABLE  CARBON  ISOTOPES  OF  HC03C-)  IN 
THE  AQUIA  AQUIFER,  MARYLAND.  EVI- 
DENCE FOR  AN  ISOTOPICALLY  HEAVY 
SOURCE  OF  O02, 

Geological  Survey,  Towson,  MD. 

F.  H.  Chapelle,  and  L.  L.  Knobel. 

Ground  Water  GRWAAP,  Vol.  23,  No.  5,  p  592- 

599,  September-October  1985.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Stable  isotopes,  'Aquia  aquifer, 
•Carbon  Isotopes,  'Aquifers,  Isotope  studies,  Iso- 
tope fractionation,  Carbon  radioisotopes,  Carbon- 
14,  Carbon  dioxide,  Methane  bacteria. 

Concentrations  of  HC03(-)  and  delta  13-C  values 
of  dissolved  inorganic  carbon  change  along  the 
hydrologic  gradient  of  the  Aquia  aquifer.  Meteoric 
recharge  in  the  outcrop  area  rapidly  dissolves  car- 
bonate shell  material  in  the  presence  of  soil-gas 
C02.  Concentrations  of  HC03()  are  said  to 
gradually  decrease  as  water  flows  away  from  the 
outcrop  area.  These  trends  reflect  progressive  dis- 
solution of  metastable  carbonate  shell  material  and 
subsequent  precipitation  of  secondary  calcite 
cement.  At  about  40  miles  downgradient  in  the 
flow  system,  the  HC03(-)  concentrations  increase 
sharply.  The  Na(+):HC03(-)  ratio  demonstrates 
that  shell  material  dissolution  must  take  place  in 
the  presence  of  C02.  The  possible  sources  of  aqui- 
fer-generated C02  include  bacterially-mediated 
fermentation  of  lignitic  aquifer  materials  and  bac- 
terially-mediated methanogenesis.  (Khumbatta- 
PTT) 
W87-00685 


GROUND-WATER  MODEL  OF  TWO-PHASE 
IMMISCIBLE  FLOW  IN  COARSE  MATERIAL, 

Resource  Consultants,  Inc.,  Fort  Collins,  CO. 
D.  P.  Hochmuth,  and  D.  K  Sunada. 
Ground  Water  GRWAAP,  Vol.  23,  No.  5,  p  617- 
626,  September-October  1985.  9  fig,  3  tab,  20  ref. 

Descriptors:  'Multiphase  flow,  'Groundwater  pol- 
lution, 'Path  of  pollutants,  'Immiscible  flow, 
Coarse  material,  Groundwater  models,  Water  pol- 
lution, Hydraulic  models,  Finite-element  method, 
Organic  compounds,  Aquifers,  Oil  spills,  Hydro- 
carbons. 

One  of  the  major  threats  to  high-quality  ground- 
water resources  is  the  widespread  occurrence  of 
contamination  due  to  spills  and  leaks  of  organic 
materials  such  as  petroleum  products  which  occur 
during  their  transport,  storage  and  disposal.  A 
numerical  model  was  developed  to  simulate  the 
behavior  of  two-phase  immiscible  fluids  in  ground- 
water systems  for  specific  application  to  hydrocar- 
bon spills  and  leaks.  The  model  was  a  two-dimen- 
sional areal  flow  model  using  the  finite-element 
method.  A  verification  of  the  numerical  model  was 
performed  using  both  an  approximate  analytical 
solution  and  a  laboratory  investigation.  The  nu- 
merical model  simulated  the  areal  distribution  of 
oil  and  water  in  a  groundwater  aquifer  for  coarse- 
grained uniform-sized  porous  media.  For  fine- 
grained media,  the  effects  of  capillary  pressure 
distribution  between  the  fluids  became  significant 
and  a  three-dimensional  model  was  needed. 
(Khumbatta-PTT) 
W87-00687 


PRECIPITATION  CHEMISTRY  AND  CHEMI- 
CAL LIMNOLOGY  OF  FERTTLIZED  AND 
NATURAL  LAKES  AT  SAQVAQJUAC,  N.  W.  T„ 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
H.  E.  Welch,  and  J.  A.  Legault. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  6,  p  1104-1134,  June 
1986.  20  fig,  20  tab,  40  ref. 
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Descriptors:  *Acid  rain,  •Chemistry  of  precipita- 
tion, •Precipitation,  •Limnology,  Saqvaqjuac, 
Northwest  territories,  Sulfates,  Ions,  Pollutants. 

Precipitation  at  Saqvaqjuac  (northwest  coast  of 
Hudson  Bay,  60  deg  39  min  N)  had  high  concen- 
trations of  sea  salts,  was  moderately  acidic,  and 
had  less  SC4  and  total  N  than  lower  latitude 
precipitation,  although  S04  sources  were  distant, 
watershed  retention  was  high  for  H(+),  but  nega- 
tive for  other  elements  as  a  consequence  of  isosta- 
tic  rebound.  Yearly  element  runoff  was  a  function 
of  the  timing  of  melt  runoff  and  summer  rain 
events  because  of  permafrost.  Lake  retention  of  Si 
was  higher  than  P  because  of  the  different  times  of 
loading,  late  summer  versus  spring  .  Conservative 
element  mass  did  not  change  overwinter  except  in 
low-elevation  Spring  Lake,  where  residual  CI,  Na, 
and  K  diffused  from  the  sediments.  Phosphorus 
and  N  were  the  only  elements  incorporated  into 
black  ice.  As  a  result  of  freezeout  and  incomplete 
meltwater  mixing  beneath  lake  ice,  element  con- 
centrations were  1.6  times  higher  in  lakes  than 
inflows,  and  major  ion  turnover  times  were  1.5  - 
2.0  times  higher  than  water  turnover  times.  (Au- 
thor's abstract) 
W87-0O694 


PHOSPHORUS  RELEASE  PROCESSES  IN 
NEARSHORE  SOUTHERN  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

M.  A.  Quigly,  and  J.  A.  Robbins. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1201-1207,  June  1986  7 
fig,  2  tab,  45  ref. 

Descriptors:  •Phosphorus,  'Lakes,  *Limnology, 
•Lake  Michigan,  Phosphorus  removal,  Soluble  re- 
active phosphorus,  Interstitial  water,  Sediments, 
Mathematical  analysis,  Path  of  pollutants,  Oxygen. 

Soluble  reactive  phosphorus  (SRP)  release  rates 
were  determined  from  intact,  medium-fine  sand 
cores  obtained  from  an  11-m-deep  sampling  site  in 
nearshore  Lake  Michigan  during  July-October 
1980.  Mean  SRP  release  ranged  from  0.17  +  or  - 
0.03  (SE)  to  0.57  +  or  -  0.04  mg  P04-P/sq  m/d. 
Pore  water  analysis  indicated  that,  despite  high 
dissolved  oxygen  concentrations  in  the  uppermost 
6  cm  of  sediment,  SRP  concentrations  increased 
rapidly  with  depth  throughout  this  zone.  A  Fick- 
lan  diffusion  equation  based  on  the  SRP  pore  water 
gradient  and  physical  sediment  features  predicted  a 
release  rate  (1.12  mg  P04-P/m/d)  that  was  2-7 
tunes  higher  than  release  rates  measured  from 
intact  cores.  Results  suggest  that  nearshore  sedi- 
ments provide  a  ready  pathway  for  the  return  of 
SRP  to  overlying  water,  and  this  process  warrants 
inclusion  m  future  conceptual  models  of  Lake 
W87^X)699  phosphorus  °ycle-  (Author's  abstract) 


CARBON  FLOW  IN  A  TUNDRA  STREAM  ECO- 

SYSTEM, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

B.  J.  Peterson,  J.  E.  Hobbie,  and  T.  L.  Corliss 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1259-1270,  June  1986.  4 
Tl'2im  ^  rCf'  NSF"Po*ar  Programs  Grant  DPP 

Descriptors:  •Organic  carbon,  •Kuparuk  River, 
Productivity,  •Cycling  nutrients,  Arctic  zone, 
tundra^  Streams,  Ecosystems,  Organic  matter, 
Particulate  matter,  Aquatic  productivity,  Algae, 
Alaska,  Carbon. 

The  carbon  cycle  of  the  Kuparuk  River,  a  mean- 
dering tundra  stream,  is  dominated  by  inputs  of 
eroding  peat  and  leaching  dissolved  organic 
carbon  from  the  tundra.  Net  production  of  epilithic 
algae  is  about  13  g  C/sq  m/yr,  an  order  of  magni- 
tude less  than  inputs  of  aUochthonous  particulate 
organic  carbon  and  two  orders  of  magnitude  less 
than  inputs  of  dissolved  organic  carbon.  The 
streamwater  has  a  mean  total  organic  carbon  con- 
centration of  6.8  mg/L,  and  the  annual  export  of 
organic  carbon  from  the  watershed  is  2-3  t/sq  km/ 


yr.  Both  are  similar  to  the  average  for  temperate 
streams.  Because  of  the  low  primary  productivity 
of  tundra  vegetation,  the  export  of  organic  carbon 
from  the  watershed  via  the  river  is  a  larger  fraction 
(2-6%)  of  the  total  watershed  net  primary  produc- 
tion than  the  0.1-0.4%  usually  found  for  temperate 
nvers.  (Author's  abstract) 
W87-00701 


BENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  TWO  BLACKWATER  RIVERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology 
S.  Findlay,  J.  L.  Meyer,  and  R.  Risley. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1271-1276,  June  1986  5 
fig,  2  tab,  34  ref.  NSF  Grant  DEB  810-4427. 

Descriptors:  *Biomass,  »Benthic  flora,  ^Bacteria, 

Productivity,     Aquatic     productivity,     Aquatic 

plants,  Aquatic  life,  Blackwater  rivers,  Carbon. 

Bacterial  biomass  and  production  in  sediments  of 
two  blackwater  rivers  were  measured  via  epi- 
fluorescent  direct  counts  and  rates  of  thymidine 
incorporation  into  DNA.  Biomass  ranged  from  3 
to  1500  mg  C/sq  m  and  production  ranged  from 
0.01  to  22.0  mg  C/sq  m/h.  Both  biomass  and 
production  were  correlated  with  the  organic  con- 
tent of  the  sediment.  Neither  biomass  nor  produc- 
tion was  temperature  related.  AUochthonous  detri- 
tus apparently  serves  as  a  growth  substrate  for 
sediment  bacteria.  Despite  differences  in  water 
chemistry  and  flow  between  the  two  rivers,  com- 
parison of  similar  sites  between  rivers  showed  simi- 
lar bacterial  standing  stock  and  production.  During 
most  of  the  year  these  fourth-  and  sixth-order 
rivers  are  highly  heterotrophic,  yet  at  low  water 
autochthonous  carbon  may  serve  as  growth  sub- 
strates for  bacteria.  (Author's  abstract) 
W87-00702 


DIRECT  AND  INDJJtECT  EFFECTS  OF  LOW 

PH  ON  THE  TRANSFORMATION  OF  DETRI- 

TAL   ENERGY  BY  THE   SHREDDING  CAD- 

DISFLY,  CLISTORONIA  MAGNIFICA 

(BANKS)  (LIMNEPHJXIDAE), 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00705 


TRACE  METAL  UPTAKE  AND  SODIUM  REG- 
ULATION IN  GAMMARUS  MARINUS  FROM 
METAL  POLLUTED  ESTUARIES  IN  ENG- 
LAND, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

D.  A.  Wright. 

Marine  Biological  Association  of  the  United  King- 
dom Journal  JMBAAK,  Vol.  66,  No.  1,  p  83-92 
February,  1986.  4  fig,  1  tab,  19  ref. 

Descriptors:  *Path  of  pollutants,  »Water  pollution 
effects,  'Trace  metals,  *Estuaries,  Trace  elements, 
Gammarus,  Sodium,  Pollution,  England,  Zinc, 
Copper,  Lead,  Seawater,  Crustaceans,  Aquatic  ani- 
mals. 

Zinc,  copper  and  lead  uptake  from  1  mg/L  solu- 
tions of  metal  in  sea  water  by  four  populations  of 
Marinogammarus  marinus  (Leach)  was  followed 
over  a  two  week  period.  The  populations  tested 
were  from  three  rivers  in  SW  England  having  a 
history  of  trace  metal  contamination;  Gannel, 
Hayle  and  Restronguet  Creek.  The  fourth  popula- 
tion sampled  was  from  an  uncontaminated  river  in 
NE  England;  River  Coquet.  For  all  metals,  the 
Restronguet  Creek  population  had  the  highest  ini- 
tial concentration  and  the  Coquet  population,  the 
lowest  initial  concentration.  For  zinc,  Coquet  ani- 
mals were  the  only  group  to  show  significant 
uptake  over  the  two  week  period  and  also  had  the 
highest  rate  of  uptake  of  the  other  two  metals, 
resulting  in  the  highest  final  copper  and  lead  con- 
centration of  any  group.  The  effect  of  1  mg  Pb/L 
and  1  mg  Cu/L  on  sodium  regulatory  ability  was 
tested  on  the  four  populations.  Animals  were  ex- 
posed for  one  week  to  a  range  of  sea-water  con- 
centrations between  ca.  25-125%  sea  water.  Hy- 
pertonic sodium  regulation  was  normal  in  Coquet 
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and  Gannel  populations.  Sodium  regulation  in 
metal-exposed  animals  from  the  River  Hayle  was 
erratic  at  low  salinities,  although  high  mortalities 
renderd  these  results  questionable.  Lead  exposure 
in  Restronguet  animals  caused  a  significant  lower- 
ing of  haemolymph  sodium  at  25%  sea  water. 
There  was  no  consistent  relationship  between  his- 
torical metal  exposure  in  M.  marinus  and  the  sensi- 
tivity of  sodium  regulation  to  trace  metals.  (Au- 
thor's abstract) 
W87-00710 


TRANSMISSION  OF  SCHISTOSOMA  HAEMA- 
TOBIUM EN  NORTH  GEZJJtA,  SUDAN, 

Institute     for     Tropical     Medicine,     Khartoum 

(Sudan).  Schistosomiasis  Research  Project. 

S.  M.  Babiker,  H.  D.  Blankespoor,  M.  Wassila,  A. 

Fenwick,  and  A.  A.  Daffalla. 

Journal  of  Tropical  Medicine  and  Hygiene   Vol 

88,  No.  2,  p  65-73,  April  1985.  5  fig,  5  tab,  8  ref' 

Edna  McConnell  Clark  Foundation  Grant  282- 

0148,  Nffl  Grant  AI-16312. 

Descriptors:  *Sudan,  •Schistosomiasis,  •Epidemi- 
ology, •Gezira,  Snails,  Mollusks,  Canals,  Irrigation 
canals,  Public  health,  Path  of  pollutants. 

During  a  14-month  study,  128,765  Bulinus  trunca- 
tus  snails  were  collected  from  canals  near  four 
villages  in  the  northern  part  of  the  Gezira  Irrigated 
Area,  and  were  examined  for  patent  trematode 
infections.  In  all,  903  shedded  cercariae,  of  which 
424  were  identified  as  S.  haematobium;  one  village 
Bashagra,  was  the  source  of  80%  of  these  infec- 
tions. The  highest  density  of  snails  occurred  from 
March  to  May,  and  the  peak  of  snail  infections 
occurred  from  June  through  August.  Residents  of 
the  four  villages  were  examined  for  infection  with 
S.  mansoni  and/or  S.  haematobium  by  collecting 
and  examining  stool  and  urine  samples.  The  overall 
prevalences  were  50%  for  S.  mansoni  and  20%  for 
S.  haematobium.  The  age  prevalence  curves  were 
very  different,  with  S.  haematobium  falling  off 
more  sharply  in  the  over-20  age  groups  than  was 
the  case  with  S.  mansoni.  Observations  at  the 
human  water  contact  sites  suggested  that  the  trans- 
mission of  S.  haematobium  was  increased  when  the 
canals  contained  shallow  stagnant  water,  when  the 
temperature  was  above  26  C,  and  when  the  site 
was  frequented  by  small  children  for  swimming. 
The  data  suggest  that  at  any  site  the  transmission 
period  is  short  and  seasonal.  (Author's  abstract) 
W87-00714  ; 


COMPOSITIONAL  CHANGE  OF  ORGANIC 
MATTER  IN  RAE>fWATER  DURING  PRECIPI- 
TATION EVENTS, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-00726 


SOLUBILITY  OF  AMMONIA  IN  LIQUH) 
WATER  AND  GENERATION  OF  TRACE 
LEVELS  OF  STANDARD  GASEOUS  AMMO- 
NIA, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00727 


TRACE  METAL  RESIDUES  IN  FINFISH 
FROM  MARYLAND  WATERS,  1978  - 1979, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore.  Office  of  Environmental  Programs. 
M.  Eisenberg,  and  J.  J.  Topping. 
Journal  of  Environmental  Science  &  Health  (B) 
JPFCD2,  Vol.  21,  No.  1,  p  87-102,  Febuary  1986  5 
tab,  17  ref. 

Descriptors:  *Path  of  pollutants,  *Fish,  *Trace 
metals,  *Maryland,  *Chesapeake  Bay,  'Tissue 
analysis,  Metals,  Arsenic,  Cadmium,  Chromium, 
Copper,  Lead,  Mercury,  Zinc,  Pollution,  Heavy 
metals. 

Levels  of  seven  heavy  metal  residues  (arsenic, 
cadmium,  chromium,  copper,  lead,  mercury  and 
zinc)  were  monitored  in  samples  of  various  species 
of  finfish  harvested  from  the  Maryland  section  of 
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Group  5B— Sources  Of  Pollution 

the  Chesapeake  Bay  and  its  tributaries  over  a  two 
year  period  (1978-79).  Samples  of  finfish  gonad  and 
liver  tissue  were  analyzed  to  study  the  relative 
level  of  preconcentration  of  heavy  metals  in  these 
tissues  compared  to  the  edible  (flesh)  portion. 
Copper  and  zinc  were  shown  to  accumulate  higher 
concentrations  in  gonad  tissue  versus  flesh.  The 
reverse  was  true  for  mercury  and  cadmium.  No 
significant  difference  was  found  for  arsenic,  chro- 
mium and  lead.  Cadmium,  copper  and  zinc  concen- 
trations in  liver  tissue  were  significantly  higher 
than  corresponding  concentrations  in  the  flesh 
tissue  while  the  reverse  was  true  for  mercury.  No 
significant  difference  was  found  for  arsenic,  chro- 
mium and  lead,  as  in  gonad  tissue.  (Lantz-PTT) 
W87-00730 

IDENTIFICATION  OF  O,  O-DIALKYL-S- 
METHYLPHOSPHORODITHIOATE  RESI- 
DUES IN  FISH, 

Food  and  Drug  Administration,  Washington,  DC. 

Div.  of  Chemical  Technology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00734 

TOXIC  SCREENING  MODELS  FOR  WATER 
SUPPLY, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark,  W.  M.  Grayman,  and  J.  A.  Goodrich. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  149- 
165,  April  1986.  8  fig,  6  tab,  11  ref. 

Descriptors:  'Toxicity,  *Model  studies,  *Water 
supply,  *Water  pollution  sources,  Ohio  River, 
Water  supply  systems,  Water  quality  control, 
Drinking  water,  Surface  water,  Carcinogens, 
Toxins,  Mississippi  River,  Nonpoint  pollution 
sources. 

Many  water  utilities  in  the  United  States  depend 
upon  surface  water  as  their  primary  source  of 
drinking  water.  Toxic  screening  models  can  be 
used  to  provide  a  means  for  identifying  and  assess- 
ing the  pollutants  likely  to  be  in  water  utility 
source  water  from  point  and  nonpoint  upstream 
dischargers.  Two  case  studies  are  presented  to 
evaluate  this  concept.  One  is  based  on  the  stretch 
of  Ohio  River  between  the  Kanawha  River  and 
Cincinnati,  OH  and  ranks  the  vulnerability  of  the 
utilities  along  this  stream  segment  to  organoleptic, 
toxic,  and  carcinogenic  pollutants.  The  second  case 
study  uses  the  lower  Mississippi  to  illustrate  the  use 
of  flow  routing  models  to  predict  the  concentra- 
tion of  contaminants  at  downstream  utilities,  based 
on  upstream  industrial  discharges.  The  interaction 
between  time  of  passage  and  disappearance  coeffi- 
cient of  the  pollutant  is  illustrated.  (Author's  ab- 
stract) 
W87-00745 


AGEING  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENT STUDIED  BY  DEGRADATION  OF 
CHLORINATED  PHENOLIC  COMPOUNDS 
AND  SELENASTRUM  ALGAL  ASSAYS, 

Jyvaeskylae  Univ.   (Finland).   Dept.   of  Biology. 

K.  Kuivasniemi,  V.  Eloranta,  and  L.  Halttunen- 

Keyrilainen. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  41,  No.  3,  p  247-262,  1986.  2  fig,  4  tab,  31  ref. 

Descriptors:  *Kraft  mills,  *Effluents,  'Bleaching 
wastes,  *Fate  of  pollutants,  'Phenols,  Mills,  *Pulp 
wastes,  Pulp  and  paper  industry,  Aging,  Industrial 
wastes,  Organic  compounds,  Toxicity,  Bioassay,. 

Bleached  kraft  mill  effluent  (BKME)  from  a  Finn- 
ish kraft  pulp  mill  with  a  full  bleaching  system  was 
aged  under  laboratory  conditions.  The  aging  solu- 
tions were  prepared  in  nutrient  solution  and  three 
types  of  lake  water.  The  changes  in  acute  toxicity 
of  the  BKME  were  studied  by  Selenastrum  algal 
assays  and  degradation  of  chlorinated  phenolics. 
Chlorinated  phenolic  compounds  were  analyzed 
by  gas  chromatography  from  the  subsamples  taken 
from  the  aging  solutions  on  the  following  days:  0, 
4,  and  7  or  8.  The  toxicity  of  the  aging  solutions 
was  bioassayed  on  the  same  days  using  Selenas- 
trum capricornutum.  The  response  of  the  test  algae 


to  aging  solutions  was  measured  by  cell  counting 
after  72  and  96  hours.  During  the  aging  period,  the 
amounts  of  chlorinated  phenolics  decreased  in  the 
following  order:  (1)  chlorocatechols,  (2)  chloro- 
phenols,  and  (3)  chloroguaiacols.  After  the  aging 
period,  the  EC50  values  of  BKME  aging  solutions 
to  Selenastrum  algae  ranged  from  6%  to  10%  by 
volume,  depending  on  the  test  medium  and  the 
effluent  sample  used.  The  correlation  between  the 
EC50  values  and  total  chlorinated  phenolics  was 
not  statistically  significant,  so  it  seemed  that  chlor- 
inated phenolics  were  not  the  primary  reason  for 
the  acute  toxicity  of  the  BKME  to  Selenastrum 
algae.  (Author's  abstract) 
W87-00769 

PALAEOLIMNOLOGICAL  AND  LIMNOGEO- 
CHEMICAL  FEATURES  IN  THE  SEDIMENTA- 
RY RECORD  OF  THE  POLLUTED  LAKE  LD?- 
PAJARVI  IN  SOUTHERN  FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
A.  Vuorinen,  P.  Alhonen,  and  J.  Suksi. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  41,  No.  4,  p  323-362,  1986.  22  fig,  2  tab,  123 
ref. 

Descriptors:  *Paleolimnology,  'Limnology,  •Geo- 
chemistry, *Lake  Lippajarvi,  •Finland,  *Sedimen- 
tology,  Lake,  Sediments,  Stratigraphy,  Eutroph- 
ication,  Ecosystems,  Diatoms,  Sedimentation  rates, 
Calcium,  Managanese,  Zinc,  Iron,  Copper,  Heavy 
metals,  Fate  of  pollutants. 

Investigation  of  a  sediment  core  from  Lake  Lippa- 
jarvi, Finland  indicates  that  increasing  eutrophica- 
tion  is  the  main  factor  controlling  fluctuations  in 
lake  ecosystems.  There  has  been  an  increase  in 
sedimentation  rate  in  the  upper  part  of  the  lithos- 
tratigraphy  of  the  lake,  and  the  increased  nutrient 
load  and  heavy  metal  input  have  led  to  cultural 
eutrophication  and  pollution  effects,  with  signs  of 
oxygen  deficit  in  the  hypolimnion.  The  eutrophica- 
tion is  accompanied  by  biogeochemical  cycles  and 
limnogeochemical  processes  apparently  responsible 
for  the  leaching  of  chemical  elements  from  sedi- 
ments, and  their  subsequent  redeposition  in  more 
loosely  bound  forms.  Fe  has  been  redeposited 
mainly  as  oxyhydroxides  and  monosulfides,  and  Cu 
and  Zn  also  seem  to  be  associated  with  these 
precipitates.  Ca,  Mn,  and  Zn  are  present,  to  rela- 
tively large  degrees  as  very  loosely  bound  and 
sorbed  forms.  Fe,  Mn,  Cu,  and  Zn  are  also  associ- 
ated with  sulfides,  and  Fe  and  Cu  with  biogenic 
matter.  There  is  a  clear  difference  between  man- 
made  airborne  forms  of  Pb  and  natural  mineral- 
bound  forms  in  the  sediment  column.  In  the  pollut- 
ed part,  Pb  is  mainly  present  in  loosely  bound 
reducible  forms.  Al  and  Si  seem  to  show  leaching 
and  redeposition  in  the  sediments.  (Doria-PTT) 
W87-00770 

HYDROGEOCHEMISTRY,  CONTAMINANT 
TRANSPORT  AND  TECTONIC  EFFECTS  IN 
THE  OKPOSI-UBURU  SALT  LAKE  AREA  OF 
EVIO  STATE,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Earth  Sciences. 
B.  C.  E.  Egboka,  and  K.  O.  Uma. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  2,  p  205-221,  June  1986.  9  fig,  2  tab,  20  ref. 

Descriptors:  *Saline  lakes,  •Geohydrology,  •Hy- 
drology, 'Geochemistry,  *Fate  of  pollutants, 
•Tectonics,  •Nigeria,  Groundwater  movement, 
Subsurface  water,  Tritium,  Radioactive  isotopes, 
Calcium,  Magnesium,  Manganese,  Sulphates, 
Chlorides,  Path  of  pollutants. 

Concentrations  of  dissolved  geochemical  constitu- 
ents such  as  calcium,  manganese,  magnesium,  chlo- 
ride and  sulphate  ions,  in  35  groundwater  samples 
from  the  Okposi-Uburu  salt  lake  area  show  signifi- 
cant areal  variations.  Dissolved  solids,  chloride, 
and  manganese  ions  have  concentrations  up  to  and 
above  the  objectionable  limits  for  drinking  water  in 
the  salt  lake  area.  Concentrations  of  dissolved 
solids  in  this  zone  are  about  1200  mg  per  liter. 
Concentrations  of  chloride  and  manganese  ions  are 
350  mg  per  liter  and  1.0  mg  per  liter,  respectively. 
These  geochemical  constituents  and  groundwater 
flow  patterns  show  that  transport  of  contaminants 


away  from  the  source  zone  has  been  greatly  influ- 
enced by  advection  while,  in  areas  of  high  veloci- 
ty, dispersion  is  the  controlling  factor.  Tempera- 
tures for  the  Okposi  and  Uburu  salt  springs  are 
34.4  and  37.5  C,  respectively.  Bomb  tritium  indi- 
cated water  of  pre-1953  age.  Deuterium  and 
oxygen- 18  showed  high  isotopic  enrichment.  The 
high  concentrations  of  dissolved  salts  resulted  from 
the  combined  effects  of  migration  of  dissolved  salts 
through  fractures  at  the  lake  floor  and  evaporation 
from  the  lake  surface.  These  findings  are  related  to 
the  tectonic  history  of  the  Okposi-Uburu  area. 
(Author's  abstract) 
W87-00775 


RADiOAcnvrry  in  sdlt  from  the  river 

LEA,  ENGLAND, 

North  East  London  Polytechnic  (England).  Dept 

of  Physical  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  X.  FOR- 
MATION OF  POLYCHLORINATED  METHYL- 
PHENOXYMETHYLPHENOLS  (PREDIOXTNS) 
DURING  CHLORTNATION  OF  METHYL- 
PHENOLS  IN  DJXUTE  AQUEOUS  SOLUTION, 
Tokyo  Univ.  (Japan).  Faculty  of  Pharmaceutical 
Sciences. 

S.  Onodera,  K.  Yamada,  Y.  Yamaji,  S.  Ishikura, 
and  S.  Suzuki. 

Journal  of  Chromatography  JOCRAM,  Vol.  354, 
p  293-303,  February  28,  1986.  7  fig,  2  tab,  15  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, •Chlorination,  *Organic  compounds,  •Phen- 
ols, •Predioxins,  Gas  chromatography,  Chroma- 
tography, Mass  spectrometry,  Chemical  analysis, 
Water  analysis,  Water  treatment,  Dioxins, 
Wastewater  treatment. 

Aqueous  methylphenol  solutions  (o-,  m-,  and  p- 
isomers)  were  treated  with  hypochlorite  at  20  C 
under  various  experimental  conditions.  Changes  in 
the  compositions  of  the  chlorination  products  in 
water  were  determined  by  using  gas  chromatogra- 
phic (GC)  and  gas  chromatographic-mass  spectre- 
metric  (GC-MS)  analyses  of  diethyl  ether  extracts. 
The  chlorination  of  methylphenols  in  dilute  aque- 
ous solutions  produced  a  series  of  highly  chlorinat- 
ed compounds,  including  chloromethylphenols, 
chloromethylbenzoquinones,  and  chlorinated  car- 
boxylic  acids.  Tentative  identifications  also  were 
made  for  other  compounds  with  following  molecu- 
lar formulae:  C14H5C1202,  C14H4C1302,  and 
C14H3C1402.  On  the  basis  of  the  thin-layer  chro- 
matographic and  GC  behavior  and  mass  fragmen- 
tation patterns,  these  compounds  are  considered  to 
be  chlorinated  methylphenoxymethylphenols.  The 
production  of  some  of  these  compounds  depends 
on  the  number  of  equivalents  of  chlorine  per  mol 
of  compound  and  the  reaction  pH.  These  results 
show  that  treatment  with  chlorine  of  water  con- 
taminated with  phenolic  compounds  leads  to  the 
production  of  chlorinated  phenoxyphenols  (pre- 
dioxins), which  are  precursors  of  the  highly  tone 
chlorinated  dibenzo-p-dioxins.  (See  also  W87- 
00794)  (Author's  abstract) 
W87-00793 

CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  XL 
THIN-LAYER  CHROMATOGRAPHIC  FRAC- 
TIONATION OF  AMES  MUTAGENIC  COM- 
POUNDS IN  CHLORINE-TREATED  4-METH- 
YLPHENOL  SOLUTION, 

Tokyo  Univ.  (Japan).  Faculty  of  Pharmaceutical 
Sciences. 

S.  Onodera,  M.  Yamashita,  S.  Ishikura,  and  S. 
Suzuki. 

Journal  of  Chromatography  JOCRAM,  Vol  360, 
No.  1,  p  137-150,  June  6,  1986.  8  fig,  3  tab,  36  ref. 

Descriptors:  'Organic  compounds,  'Path  of  pujlu- 
tants,  *Fate  of  pollutants,  *Chlorination,  'Gas 
chromatography,  Mass  spectrometry,  Chlorinated 
hydrocarbons,  Bioassay,  Assay,  Chemical  analysis, 
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Water     treatment.     Toxicity,     Chromatography, 
Water  analysis. 

The  diethyl  ether  extract  from  an  aqueous  solution 
of  4-methylphenol  after  treatment  with  hypochlo- 
rite was  mutagenic  to  the  Ames  Salmonella  test 
strain  TA100  in  the  absence  of  liver  homogenate. 
Gas  chromatography-mass  spectrometry  (GC-MS) 
showed  the  occurrence  of  at  least  20  compounds  in 
the  extract:  chloro-4-methylphenols,  chlorohy- 
droxy-4-methylquinones,  and  chlorinated  4-meth- 
ylphenol dimers.  The  diethyl  ether  extract  was 
separated  into  several  fractions  by  silica  gel  and 
polyamide  thin-layer  chromatography  (TLC).  The 
fractionated  components  were  then  examined  for 
mutagenicity  by  means  of  Ames  assays,  and  were 
identified  by  GC-MS.  TLC  fractionation  of  the 
extract  revealed  that  the  major  components 
present  in  the  extract  are  not  mutagenic,  but  minor 
components  (less  than  4%  of  the  total  extract)  are 
mutagenic.  GC-MS  analysis  indicated  the  presence 
of  chlorinated  4-methylphenol  dimers  in  the  frac- 
tion which  exhibited  the  highest  mutagenicity.  (See 
also  W87-O0793)  (Author's  abstract) 
W87-00794 


WATER  QUALITY  INDEX:  APPLICATION  IN 
THE  WARM  RIVER,  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
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'or  primary  bibliographic  entry  see  Field  5A. 
W87-00802 


CONTRIBUTION  OF  THE  POLYCHAETE, 
NEANTHES  JAPONICA  (IZUKA),  TO  THE 
OXYGEN  UPTAKE  AND  CARBON  DIOXIDE 
PRODUCTION  OF  AN  INTERTIDAL  MUD- 
FLAT  OF  THE  NANAKITA  RTVER  ESTUARY, 
JAPAN, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-00805 


INVESTIGATIONS  ON  THE  PREVALENCE  OF 
HETEROPHYES  SPECTES  IN  TWELVE  POPU- 
LATIONS OF  THE  FTRST  INTERMEDIATE 
HOST  IN  EGYPT  AND  SUDAN, 

Bochum  Univ.  (Germany,  F.R.).  Abt.  fuer  Spezial 

Zoologie  und  Parasitologic. 

For  primary  bibliographic  entry  see  Field  5F. 
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IDENTIFICATION  OF  POLLUTANT  OR 
TRACER  SOURCES  USING  DISPERSION 
THEORY, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O0814 


MODELLING  THE  EFFECTS  OF  HYDROLO- 
GICAL  CHANGES  ON  STREAM  WATER  ACLD- 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  C.  Neal,  and  R.  Neale 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  353-364,  May  30,   1986.  9  fig,  4  tab,  23  ref. 

Descriptors:  •Acid  streams,  'Groundwater,  *Acid 
ram,  •Chemical  reactions,  •Streams,  *Hydrologic 
models,  •Soil  water,  *Mathematical  models,  Per- 
colation, Equations,  Baseflow,  Aluminum,  Hydro- 
gen ion  concentration,  Chemical  analysis,  Catch- 
ment basins,  Buffering  capacity. 

A  mathematical  model  describing  the  hydrology 
and  chemical  reactions  associated  with  soil  and 
groundwater  compartments  in  a  catchment  is  used 
to  assess  the  effects  of  hydrological  changes  on 
stream  water  acidity.  By  altering  the  percolation 
equation  in  the  model  the  proportion  of  baseflow 
to  soil  flow  is  altered.  This  radically  affects  the 
stream  chemistry  and  it  is  shown  that  increasing 
baseflow  can  improve  stream  quality  significantly  , 
reducing  acidity  and  lowering  aluminum  levels.  It 
is  proposed  that  catchment  experiments  be  estab- 
lished to  investigate  methods  of  altering  the  hy- 
drology to  take  advantage  of  the  buffering  capac- 
ity of  the  baseflow  waters.  (Author's  abstract) 
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TROPICAL  ORGANIC  SOILS  ECOSYSTEMS 
IN  RELATION  TO  REGIONAL  WATER  RE- 
SOURCES IN  SOUTHEAST  ASIA, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-O0002 


LEACHING  OF  LIGNITE  ASH  BY  RAIN  AND 
ACrDRATN, 

Texas  Tech  Univ.,  Lubbock. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00003 


BIOCHEMICAL  CORRELATES  OF  STRUC- 
TURE AND  STABILITY  IN  DIVERGENT 
PLANKTON  COMMUNnTES, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00011 


REVIEW  OF  PRIMARY  PRODUCTION  AND 
DECOMPOSITION  DYNAMICS  OF  THE  BE- 
LOWGROUND  MARSH  COMPONENT, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00014 


BACTERIA  AND  MICROBIAL  DISTRIBUTION 
IN  ESTUARTNE  SEDIMENTS, 

Whitman  Coll.,  Walla  Walla,  WA.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-00015 


NITROGEN  CYCLING  AND  ESTUARTNE 
INTERFACES:  SOME  CURRENT  CONCEPTS 
AND  RESEARCH  DIRECTIONS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-00016 


STATUS     OF    ANADROMOUS     FISHES     IN 
SOUTHEASTERN  U.S.  ESTUARTES, 
Unity  Coll.,  ME.  Center  of  Envirnmental  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 

W87-00022 


ACTD  DEPOSITION  IN  TEXAS:  TECHNICAL 
SUMMARY  AND  PERSPECTIVE,  VOLUME  H, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-00042 


COMPARISON  OF  EXPERIMENTAL  DE- 
SIGNS TO  DETERMINE  EFFECTS  OF  ACIDIC 
PRECIPITATION  ON  FIELD-GROWN  SOY- 
BEANS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

L.  S.  Evans,  K.  F.  Lewin,  M.  J.  Patti,  and  E.  A. 

Cunningham 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE83-003949, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  BNL-32176,  (1982).  15  p,  2  fig,  6  tab, 

31   ref.  Grant  No.  LAG  81-D-X0533  and  DOE 

Contract  No.  DE-AC02-76CH00016. 

Descriptors:  *Acid  rain,  •Experimental  design, 
•Soybeans,  Seed  treatment,  Plant  water  potential, 
Rainfall,  Crop  yield,  Hydrogen  ion  concentration, 
Simulated  rainfall,  Statistical  analysis,  Mathemati- 
cal studies. 

Experiments  were  performed  to  determine  changes 
in  seed  yields  of  soybeans  grown  under  standard 
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agronomic  practices  exposed  to  simulated  acidic 
rain  during  the  summer  of  1981.  Two  experiments 
were  performed.  In  one  experiment,  plants  were 
shielded  from  all  ambient  rainfalls  and  simulated 
rainfalls  were  applied  in  quantities  equal  to  the 
average  amount  of  rainfall  that  occurs  at  the  site. 
Seed  yields  of  soybeans  exposed  twice  weekly  to 
simulated  rainfalls  of  pH  4.1,  3.3,  and  2.7  were 
decreased  10.7,  16.8,  and  22.9%,  respectively,  com- 
pared with  plants  exposed  to  simulated  rainfalls  of 
pH  5.6.  A  treatment-response  function  of  seed 
yield  versus  rainfall  pH  was  y  =  7.40  +  1.025x 
and  had  a  correlation  coefficient  of  0.997.  In  a 
second  experiment,  soybean  plants  were  not  shield- 
ed from  ambient  rainfalls  (weighted  mean  hydro- 
gen ion  concentration  equal  to  pH  4.04)  and  re- 
ceived only  small  volumes  of  simulated  rainfalls 
three  times  weekly.  Plants  exposed  to  simulated 
rainfalls  of  4.1,  3.3,  and  2.7  exhibited  yield  reduc- 
tions of  2.7,  7.0,  and  7.6,  respectively,  below  yields 
of  plants  exposed  to  simulated  rainfalls  of  pH  5.6. 
By  best  fit  analyses,  the  equation  that  fits  this  latter 
relationship  is  expressed  by  y  =  9.68  +  0.138x 
where  y  is  seed  mass  per  plant  and  x  is  the  pH  of 
the  simulated  rain.  The  correlation  coefficient  for 
this  latter  relationship  was  0.97.  The  decrease  in 
seed  yield  observed  in  both  experiments  was  due  to 
a  decrease  in  number  of  pods  per  plant.  (Author's 
abstract) 
W87-O0O43 


POPULATION-LEVEL  EFFECTS  OF  MULTI- 
PLE STRESSES  ON  FISH  AND  SHELLFISH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-00045 


OVERVIEW   OF   OLL   FIELD   BRINE   PROB- 
LEMS IN  THREE  ILLINOIS  COUNTIES. 

Greater  Egypt  Regional  Planning  and  Develop- 
ment Commission,  Carbondale,  IL. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-00048 


LONG-TERM    HYDROLOGIC   MONITORING 

PROGRAM:  GNOME  SITE,  EDDY  COUNTY, 

NEW  MEXICO. 

Department  of  Energy,  Las  Vegas,  NV.  Nevada 

Operations  Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00066 


RESEARCH  NEEDS  TO  ASSESS  POPULA- 
TION-LEVEL EFFECTS  OF  MULTIPLE 
STRESSES  ON  FISH  AND  SHELLFISH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  S.  Vaughan,  P.  Kanciruk,  and  J.  E.  Breck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-003386, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  ORNL/TM-8375,  November  1982.  31  p,  1 
fig,   1  tab,  80  ref.  Contract  No.  W-7405-eng-26. 

Descriptors:  'Water  pollution  effects,  *Stress, 
•Population  exposure,  *Fish,  *Shellfish,  Popula- 
tion dynamics,  Ecological  effects,  Lethal  limit, 
Median  tolerance  limit,  Toxicity,  Model  studies, 
Stress  analysis. 

Because  the  cumulative  effects  of  many  stresses 
may  cause  the  collapse  of  a  population  even  when 
the  effects  of  each  stress  alone  may  appear  insignif- 
icant, assessment  and  prioritization  of  research 
needs  concerning  the  effects  of  multiple  stresses  on 
fish  and  shellfish  populations  are  desirable.  Re- 
search needs  have  been  developed  for  laboratory 
and  field  experiments  and  for  mathematical  meth- 
ods useful  for  describing  the  effects  of  stress  at  the 
individual  and  population  levels.  Needs  for  labora- 
tory and  field  research  are  concerned  with  (1) 
correcting  inadequacies  prevalent  in  earlier  studies, 
(2)  emphasizing  usage  of  multispecies  and  micro- 
cosm studies,  and  (3)  taking  advantage  of  'de  facto' 
field  experiments  undergoing  known  stresses.  Fur- 
ther development  of  theory  is  needed  to  (1)  incor- 
porate the  influence  of  physical-chemical  and  bio- 
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logical  factors  on  toxicity,  (2)  describe  sublethal 
effects  of  stress  on  growth  and  reproduction,  and 
(3)  relate  toxic  effects  (lethal  and  sublethal)  to 
internal  toxicant  concentrations  rather  than  to  am- 
bient toxicant  concentrations.  Simpler  modeling 
approaches  should  also  be  considered  for  both 
screening  and  comparison  purposes.  As  more  data 
become  available  for  fish  populations  considered  to 
be  at  risk,  more  complex  models  can  be  phased  in 
sequentially.  A  combined  bioenergetics-Leslie 
matrix  approach  is  emphasized  for  comparing  pop- 
ulation-level predictions  under  alternative  stress 
hypotheses.  (Author's  abstract) 
W87-00067 

DOCUMENTATION  OF  SED--A  SEDIMENT/ 
WATER  COLUMN  CONTAMINANT  MODEL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  A.  Lang,  and  S.  C.  Chapra. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-169946, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  GLERL- 
41,  August  1982.  49  p,  5  fig,  3  tab,  5  ref,  2  append. 

Descriptors:  *SED,  'Model  studies,  'Sediments, 
•Water  pollution,  Plutonium,  Water  column,  Simu- 
lation analysis,  Organic  compounds,  Inorganic 
compounds,  Dissolved  solids,  Lakes,  Mathematical 
models,  Lake  Michigan. 

Presented  is  documentation  of  a  mathematical 
model  developed  to  simulate  the  contaminant  level 
in  the  sediments  and  overlying  water  column  of  a 
well-mixed  lake.  The  contaminant  is  segmented 
into  three  fractions,  organic,  inorganic,  and  dis- 
solved, each  with  different  physical  and  kinetic 
properties.  The  principal  application  of  the  model 
would  be  prediction  of  the  year-to-year  and 
steady-state  response  of  the  water  column  and 
sediments  to  changes  in  the  loading  rate  of  con- 
taminant and/or  particulate  matter.  A  simulation 
of  239-Pu  in  Lake  Michigan  is  presented  as  an 
example  of  the  model's  use.  (Author's  abstract) 
W87-O0073 


REGIONAL  ASSESSMENT  OF  POTENTIAL 
SENSITIVITY  OF  SOIXS  IN  THE  EASTERN 
UNITED  STATES  TO  ACID  PRECIPITATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  J.  Olson,  D.  W.  Johnson,  and  D.  S.  Shnner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-0O5157, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Publication  No.  1899,  ORNL/TM-8374,  Decem- 
ber 1982.  46  p,  16  fig,  10  tab,  25  ref.  Contract  No. 
W-7400-eng-26. 

Descriptors:  *Acid  rain,  *Soil  chemistry,  *Soil  sen- 
sitivity, *Regional  analysis,  Soil  environment,  Ge- 
ology, Hydrogen  ion  concentration,  Environmen- 
tal effects,  Cation  exchange  capacity,  Air  pollution 
effects. 

Areas  in  the  eastern  United  States  are  evaluated  for 
their  sensitivity  to  acid  deposition  by  combining 
county-level  information  on  soil  chemistry,  bed- 
rock geology,  terrain  characteristics,  and  land-use 
information.  The  report  presents  three  sets  of  sensi- 
tivity maps  that  represent  continuing  refinements 
in  the  sensitivity  criteria  and  available  data  bases. 
Criteria  were  developed  in  cooperation  with  the 
Canada-United  States  Transboundary  Working 
Group  to  obtain  comparable  sensitivity  maps  for 
both  countries.  The  final  analysis  covered  the  east- 
ern 37  states  and  excluded  the  1013  counties  that 
are  predominantly  agricultural  or  urban.  Soils  are 
characterized  for  their  potential  to  undergo  acidifi- 
cation from  acid  deposition.  The  criteria  are  mod- 
erate pH  and  low  cation  exchange  capacity.  The 
one  soil  type  meeting  these  criteria  occurs  exten- 
sively only  in  16  counties  in  Nebraska.  The  soils 
characterization  map  also  shows  low  pH  soils  (po- 
tential for  aluminum  leaching)  and  peat  soils  (po- 
tential for  acidifying  precipitation).  Areas  are  also 
classified  for  their  potential  to  reduce  the  acidity  of 
acid  deposition  prior  to  the  transfer  of  acid  inputs 
to  aquatic  systems.  Low  soil  pH,  low  soil  sulfate 


adsorption  capacity,  bedrock  with  no  buffering 
capacity,  and  steep  terrain  are  factors  associated 
with  low  potential  to  reduce  acidity.  Eight  percent 
of  the  2660  counties  in  the  East  were  found  to  have 
low  potential  to  reduce  acidity  with  an  additional 
20%  having  moderate  potential.  Areas  occur  in 
northern  Minnesota,  Wisconsin,  and  Michigan; 
The  New  England  states;  parts  of  New  York  and 
Pennsylvania;  the  Appalachian  mountains;  and 
Florida.  (Author's  abstract) 
W87-00075 

CHEMICAL  CONTAMINANTS  IN  EDD3LE, 
NON-SALMONID  FISH  AND  CRABS  FROM 
COMMENCEMENT  BAY,  WASHINGTON, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X.  . 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0076 

FISH  IN  LAKE  MICHIGAN:  DISTRD3UTION 
OF  SELECTED  SPECHCS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-00078 


REVIEW  AND  ANALYSIS  OF  EXISTING 
MODELING  APPROACHES  FOR  ASSESSING 
POPULATION-LEVEL  EFFECTS  OF  MULTI- 
PLE STRESSES  ON  FISH  AND  SHELLFISH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div.  .         - 
For  primary  bibliographic   entry  see  Field  6G. 
W87-00079 


Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00131 


BOTTOM  SEDIMENT  CHEMISTRY  AND 
WATER  QUALITY  NEAR  MOUNT  EMMONS, 
COLORADO, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-O0132 


ENVIRONMENTAL  EFFECTS  OF  APPLYING 
FEEDLOT  RUNOFF  TO  GRASSLAND  PLOTS, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-O0136 


BEHAVIOUR  OF  CYANIDE  IN  A  LANDFTLL 
AND  THE  SOJX  BENEATH  IT, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0141 


WASTE  DISPOSAL  IN  SCOTLAND  AND  ITS 
EFFECTS  ON  GROUND  AND  SURFACE 
WATERS, 

Forth  River  Purification  Board,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5D. 
W87-O0143 


EFFECTS  OF  WASTE  DISPOSAL  ON 
GROUNDWATER  AND  SOURCE  WATER. 

International  Association  of  Hydrological  Sci- 
ences. _  . , 
Available  from  the  IAHS,  2000  Florida  Ave., 
Washington,  DC.  20009.  IAHS  Publication  No. 
139,  1982.  Proceedings  of  a  Symposium  held 
during  the  First  Scientific  General  Assembly  of  the 
IAHS  at  Exeter,  England,  July  19-30,  1982.  Edited 
by  R.  Perry.  278  p. 

Descriptors:  'Water  pollution  effects,  *Water  dis- 
posal, *Groundwater  pollution,  *Surface  water, 
Surface-groundwater  relations,  Path  of  pollutants, 
Water  pollution  sources,  Thermal  pollution,  Model 
studies,  Landfills,  England,  China,  West  Germany, 
Symposium. 

The  theme  of  this  symposium  is  the  effects  of 
waste  disposal  on  water  quality  and  the  papers 
broadly  divide  into  those  concerned  with  surface 
water  quality,  those  concerned  with  groundwater 
quality  and  those  relating  to  the  transport  of  pol- 
lutants to  groundwater  through  the  unsaturated 
zone.  The  authors  primarily  consider  problems  of 
chemical  pollution,  with  the  exception  of  one, 
which  is  concerned  with  thermal  effects  in  surface 
water.  The  surface  water  contributions  include  a 
range  of  modelling  approaches,  both  for  general- 
ized and  for  specific  quality  parameters.  Three 
papers  consider  the  problems  of  urban  runoff  as  a 
pollutant  source  and  nutrient  aspects  of  non-point 
sources  are  considered  by  others.  Problems  of 
metal  pollution  of  the  Rhine  are  reported,  river 
sediment  quality  is  discussed,  and  a  review  of  river 
quality  in  Great  Britain  is  presented.  Papers  con- 
cerned with  groundwater  quality  range  from  those 
which  consider  theoretical  aspects  of  groundwater 
flow,  to  discussions  of  specific  problems  experi- 
enced in  China  and  West  Germany.  The  largest 
single  group  of  papers  is  concerned  with  the  prob- 
lems of  pollutant  transport  to  groundwater  includ- 
ing in  particular  leachate  from  landfill  sites.  The 
range  of  scope  is  considerable,  from  the  theoretical 
discussions  of  numerical  modelling  of  unsaturated 
solute  transport,  to  the  practical  aspects  of  waste 
tip  management.  (See  also  W87-00128  thru  W87- 
00151)  (Lantz-PTT) 
W87-00126 

DETERMINATION    OF    THERMAL    POLLU- 
TION OF  THE  RIVER  MEUSE, 


CASE     STUDY     ON     NON-POINT     SOURCE 
PLANT  NUTRD2NT  LOAD  CALCUATIONS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00145 


HELP,  HOLLAND  IS  PLATED  BY  THE  RHINE 
(ENVIRONMENTAL  PROBLEMS  ASSOCIAT- 
ED WITH  CONTAMJJMATED  SEDIMENTS), 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
W.  Salomons,  W.  van  Driel,  H.  Kerdijk,  and  K. 
Boxma. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  255-269,  9  fig, 
3  tab,  15  ref. 

Descriptors:  *Rhine  River,  'Sediment  load,  •Envi- 
ronmental effects,  Heavy  metals,  Meuse  River, 
Netherlands,  Dredging,  Cadmium,  Agricultural 
runoff,  Landfills,  Groundwater  pollution. 

Physical  and  chemical  processes  cause  an  accumu- 
lation of  about  2/3  of  the  metal  load  of  the  rivers 
Rhine  and  Meuse  in  the  Netherlands.  Accumula- 
tion takes  place  in  freshwater  basins  fed  by  rivers 
and  by  the  disposal  of  dredged  material  on  land. 
Agricultural  use  of  the  landfill  areas  is  restricted 
due  to  cadmium  accumulation  by  crops.  The  accu- 
mulation of  heavy  metals  by  cows  on  river  flood 
plains  is  low  compared  with  uncontaminated  refer- 
ence areas.  The  disposal  of  dredged  material  on 
land  influences  the  composition  of  the  groundwat- 
er, disposal  of  dredged  material  in  the  marine 
environment  causes  a  mobilization  of  cadmium. 
(See  also  W87-00127)  (Author's  abstract) 
W87-00149 

EFFECTS  OF  COAL  MINE  WASTES  OF 
NORDRHINE-WESTPHALIA  ON  GROUND- 
WATER, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

G  Matthess,  R.  Oetting,  M.  Schultz,  and  H. 

Werner. 

IN-  Effects  of  Water  Disposal  on  Groundwater 

and  Surface  Water,  IAHS  Publication  No.   139, 

1982.  Proceedings  of  a  Symposium  held  during  the 

First  Scientific  General  Assembly  of  the  IAHS  at 


96 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Exeter,  England,  July  19-30,  1982.  p  271-278,  2  fie 
3  tab,  7  ref.  6 

Descriptors:  'Groundwater  pollution,  'Mine 
wastes,  'Nordrhine-Westphalia,  'Waste  recovery, 
Mine  drainage,  Coal  mines,  West  Germany,  Chlo- 
rine, Sodium,  Potassium,  Seepage,  Path  of  pollut- 
ants, Heavy  metals. 

Coal  mine  tailings  are  used  in  Nordrhine- Westpha- 
lia, West  Germany,  as  embankment  material  in 
road  construction.  To  evaluate  their  effects  on 
groundwater  quality,  field  and  laboratory  studies 
were  performed.  The  ions  Cl(-),  Na(+)  and  K(+) 
are  washed  out  quickly  causing  a  measurable  dete- 
rioration of  groundwater  mainly  by  the  Cl(-), 
which  is  limited  to  a  short  period  of  time  (order  of 
magnitude:  1-2  years).  The  predominant  effect  is 
the  contamination  of  seepage  and  groundwater  by 
S04{2-)  originating  from  oxidation  of  sulphide  or 
organically  bound  sulfur.  This  process  starts  with  a 
certain  delay,  but  lasts  for  a  longer  time  (order  of 
magnitude:  tens  of  years).  In  connection  with  this 
process  an  increase  of  hardness  (Ca(2+),  Mg(2+)) 
is  observed  in  many  cases.  The  movement  of  heavy 
metals  (Fe,  Mn,  Cd,  Cr,  Cu,  Co,  Ni,  Pb,  Nz)  is 
compensated  by  geochemically  controlled  immobi- 
lization processes  (adsorption,  precipitation  and  co- 
precipitation)  so  that  no  relevant  changes  can  be 
observed  with  respect  to  heavy  metal  concentra- 
tions in  groundwater.  (See  also  W87-O0127)  (Au- 
thor's abstract) 
W87-00150 


UNDERWATER  LIGHT-FEELD  OF  LAKES 
WITH  MARKED  PHYSICOCHEMICAL  AND 
BIOTIC  DEVERSITY  IN  THE  WATER 
COLUMN, 

Tasmania   Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00164 


EFFECTS  OF  TEMPERATURE,  SALINITY,  ER- 
RADIANCE  AND  DIURNAL  PERIODICITY  ON 
GROWTH  AND  PHOTOSYNTHESIS  EN  THE 
DIATOM  NJTZSCHIA  AMERICANA:  LIGHT- 
LIMITED  GROWTH, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
R.  L.  Miller,  and  D.  L.  Kamykowski. 
Journal  of  Plankton  Research  JPLRD9,  Vol    8 
No.  1,  p  215-228,  January,  1986.  4  fig,  4  tab,  57  ref! 

Descriptors:  •Salinity,  *Photosynthesis,  'Diatoms, 
•Water  temperature,  *Diumal  distribution,  Popula- 
tion dynamics,  Photosynthesis,  Estuaries,  Phyto- 
plankton. 

The  effects  of  variations  in  temperature  (10,  15  20 
25,  30  degrees)  and  salinity  (8,  15,  20,  26,  32  parts 
per  trillion)  on  cell  size  and  rates  of  photosynthesis 
and  population  growth  were  evaluated  in  axenic, 
light-limited  (20  microE/sq  m/sec)  cultures  of  an 
esruarine  clone  of  the  diatom  Nitzschia  americana. 
Experimental  conditions  were  chosen  to  reflect  the 
range  of  natural  conditions  which  occur  in  the 
clone's  native  environment,  the  Cape  Fear  River 
Estuary,  North  Carolina.  Rates  of  light-limited 
gross  photosynthesis,  or  photosynthetic  efficiency 
(PSE),  were  determined  from  short-term  (1  hr) 
C14  incubations.  Diurnal  variation  in  PSE  was 
analyzed  using  C14  samples  taken  during  times  of 
estimated  maximum  and  minimum  rates  of  diurnal 
photosynthesis.  The  salinity-dependent  tempera- 
ture response  of  PSE  is  characterized  by  a  gradual 
increase  in  rates  up  to  a  temperature  optimum  at  - 
25  degrees,  beyond  which  rates  rapidly  decline  to 
zero  at  an  upper  lethal  limit  (30-40  degrees).  A 
similar  pattern  was  observed  in  population  growth 
rates  as  a  function  of  salinity  and  temperature. 
Independent  of  temperature,  optimum  salinity  for 
growth  was  26  parts  per  trillion.  A  maximum 
growth  rate  of  2.4  divisions/day  was  measured  at 
25  degrees  and  26  parts  per  trillion.  The  effect  of 
non-optimum  salinity  is  a  reduction  in  growth  rates 
relative  to  a  predicted  temperature-dependent  max- 
imum. Salinity-dependent  patterns  of  variation  in 
cell-volume,  in  general,  mirrored  the  response  of 
population  growth  such  that  cultures  with  relative- 
ly nigh  growth  rates  were  dominated  by  small 


cells.  Significant  diurnal  variation  was  observed  in 
PSE;  maximum  diurnal  rates  were  generally  1.5-3.5 
times  greater  than  minimum  diurnal  rates.  (Au- 
thor's abstract) 
W87-00165 


ISOLATION  OF  INDIGENOUS  WASTEWATER 
BACTERIAL  STRAINS  CAPABLE  OF  MOBI- 
LIZING PLASMID  PBR325, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Bios- 

cience  and  Biotechnology. 

For  primary  bibliographic  entry  see  Field  5A 

W87-O0167 


MICROBIAL  RESPONSE  TO  CRUDE  OIL  AND 
COREXJT  9527:  SEAFLUXES  ENCLOSURE 
STUDY, 

Department  of  the  Environment,  Victoria  (British 

Columbia).  Inst,  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W87-O0178 


ECOLOGICAL  STUDEES  ON  CHTRONOMTDS 
EN  TOKYO  EH.  TOLERANCES  OF  TWO  SPE- 
CIES OF  CHIRONOMTD  LARVAE  COLLECT- 
ED FROM  THE  ZEMPUKUJI  RIVER  TO 
OXYGEN  DEFICIENCY, 

Tokyo    Metropolitan    Research    Lab.    of   Public 
Health  (Japan). 
M.  Ohno. 

Japanese  Journal  of  Ecology,  Vol.  35,  No  1  p 
103-111,  march,  1985.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Dissolved  oxygen,  'Midges,  'Rivers, 
'Oxygen  requirements,  Oxygen  uptake,  Larvae, 
Oxygen  deficit,  Ecological  effects,  Zempukuji 
River. 

Tolerance  to  low  dissolved  oxygen  contents  was 
examined  in  two  species  of  chironomid  larvae  col- 
lected from  different  regions  of  the  Zempukuji 
River.  Chironomus  yoshimatsui,  which  was  domi- 
nant in  the  upper  region  (characterized  by  weak 
water  flow  and  severe  oxygen  deficiency  at  night), 
was  tolerant  of  low  oxygen  content.  On  the  other 
hand,  Cricotopus  bicinctus,  which  was  generally 
less  dominant  in  the  lower  region  (characterized 
by  faster  water  flow  and  less  severe  oxygen  defi- 
ciency), was  sensitive  to  the  low  content  of 
oxygen.  Rarity  of  C.  bicinctus  in  the  upper  region 
may  be  explained  by  its  sensitivity  to  the  low 
oxygen  content.  Oxygen  consumption  of  the  chir- 
onomic  larvae  was  measured  at  various  concentra- 
tions of  dissolved  oxygen  in  water.  It  seemed  that 
hyperbolic  relations  existed  between  the  oxygen 
consumption  rates  of  the  chironomids  and  the 
oxygen  concentrations,  reduction  of  oxygen  con- 
sumption rates  accompanied  by  lowering  of 
oxygen  concentration  was  not  significantly  differ- 
ent between  the  two  chironomids  per  individual 
weight,  but  the  more  tolerant  C.  yoshimatsui 
showed  less  reduction  per  unit  body  weight.  (Au- 
thor's abstract) 
W87-O018O 


COMMUNITY  RESPONSES  TO  ORGANIC 
LOADING  EN  A  MICROCOSM, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
S.  Shikano,  and  Y.  Kunhara. 
Japanese  Journal  of  Ecology,  Vol.  35,  No.  3,  p 
297-305,  September,   1985.  6  fig,    1   tab,  29  ref. 

Descriptors:  'Organic  loading,  'Bacteria,  'Cyano- 
phyta,  'Chlorella,  'Protozoa,  'Rotifers,  'Oligo- 
chaetes,  Biomass,  Aquatic  populations,  Ecosys- 
tems, Dissolved  solids,  Ammonia,  Hydrogen  ion 
concentration,  Ecological  effects,  Water  pollution 
effects,  Invertebrates. 

Experiments  to  see  the  relationship  between  the 
community  responses  to  organic  loading  and  suc- 
cessional  age  of  the  community  were  performed  in 
aquatic  microcosms  consisting  of  bacteria,  Blue- 
green  alga,  ciliate  protozoa,  rotifer  and  aquatic 
oligochaete.  Invertebrates  in  the  microcosm  de- 
clined to  extinction  when  organic  loading  was 
added  at  a  young  stage,  while  invertebrates  in  the 
mature  stage  hardly  became  extinct  after  loading. 
Algae  in  the  sediment,  which  increases  as  succes- 
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sion  proceeded,  contributed  to  the  stabilization  of 
invertebrate  populations.  Invertebrates  in  the  mi- 
crocosms loaded  at  a  young  stage  were  found  to  be 
extinct  by  temporary  rise  of  the  uniodized  ammo- 
nia concentration,  which  was  caused  by  the  accu- 
mulation of  total  ammonia  (due  to  the  small 
amount  of  algae  in  the  sediment)  and  by  high  pH. 
On  the  other  hand,  the  mature  microcosm  showed 
high  stability  because  a  large  amount  of  algae  and 
low  pH  inhibited  the  increase  of  un-ionized  ammo- 
nia subsequent  of  loading.  (Author's  abstract) 
W87-00181 


SHORT-TERM  PHOTOSYNTHETIC  RE- 
SPONSES EN  THE  DIATOM  NTTZCHIA 
AMERICANA  TO  A  SIMULATED  SALINITY 
ENVIRONMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2L 
W87-O0183 


METEOROLOGICAL  FACTORS  AFFECTING 
THE  BLOOM  OF  ANABAENOPSIS  RACI- 
BORSKII  WOLOSZ.  (CYANOPHYTA:  HOR- 
MOGONALES)  EN  THE  SHALLOW  LAKE  BA- 
LATON, HUNGARY, 

Balatoni  Limnologiai  Kutato  Intezete,  Tihany 
(Hungary). 

L.  G.  Toth,  and  J.  Padisak. 

Journal  of  Plankton  Research  JPLRD9,  Vol  8 
No.  2,  p  353-363,  March,  1986.  7  fig,  2  tab,  39  ref! 

Descriptors:  'Algal  growth,  'Eutrophication, 
'Cyanophyta,  'Eutrophic  lakes,  Zooplankton, 
Lakes,  Nutrients,  Sediment  transport,  Rainfall, 
Wmd  velocity,  Water  temperature,  Phytoplankton, 
Monitoring,  Hungary,  Lake  Balaton. 

From  September  to  October,  1982,  there  was  a 
heavy  bloom  of  a  nitrogen-fixing  blue-green  alga 
Anabaenopsis  raciborskii  Wolosz.  in  Lake  Balaton. 
The  dynamics  of  the  phytoplankton  and  bacterio- 
plankton  of  the  lake  were  studied  by  daily  and 
weekly  samplings  of  plankton  biomass  and  compo- 
sition. Meterological  measurements  of  water  tem- 
perature, sunshine  duration,  precipitation  values 
and  wind  velocity  were  also  taken.  It  was  conclud- 
ed that  the  causes  of  the  bloom  were  accumulating 
nutrients  that  were  enriched  just  before  the  bloom- 
period  by  sediments  washed  into  the  lake  by  heavy 
rains,  followed  by  windless  warm  days  with  water 
temperatures  in  the  range  of  26  to  29  degrees.  An 
expressed  correlation  between  bacterioplankton 
and  phytoplankton  indicates  their  close  trophic 
relationship.  (Geiger-PTT) 
W87-O0184 


NITRATE     REDUCTASE:     AN     IMPROVED 
ASSAY  METHOD  FOR  PHYTOPLANKTON, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O0186 


GRAZING  OF  PLANKTONIC  DIATOMS  BY 
MICROFLAGELLATES, 

British    Columbia   Univ.,    Vancouver.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00187 


CONSTRUCTION  OF  CAPE  PERON  OCEAN 
OUTLET  PERTH,  WESTERN  AUSTRALIA, 

Metropolitan  Water  Authority,  Perth  (Australia). 

Director  of  Engineering. 

B.  G.  Cox,  and  K.  J.  Kelsall. 

Proceedings  of  the  Institution  of  Civil  Engineers, 

Part  1,  Vol.  80,  p  465-491,  April  1986.  2  tab,  23  fig, 

4  ref,  2  append. 

Descriptors:  'Eutrophication,  'Wastewater  treat- 
ment, 'Ecosystems,  Australia,  Metropolitan  Water 
Authority,  Cockburn  Sound,  Cape  Peron,  Pipes. 

Eutrophication  of  Cockburn  Sound's  100  sq  km  of 
largely  land-locked  waters  lying  about  20  km  south 
of  Fremantle,   Western   Australia  was  well   ad- 
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vanced  in  1979  when  an  environmental  study  con- 
firmed that  nutrients  from  a  number  of  industries 
and  from  a  major  primary  wastewater  treatment 
plant  operated  by  the  Metropolitan  Water  Author- 
ity were  causing  extensive  algal  blooms.  In  June 
1980,  the  Government  initiated  several  measures  to 
remedy  this  degradation  of  the  sound's  ecosystem. 
Oceanographic  and  ecological  studies  confirmed 
the  environmental  acceptability  of  primary  treated 
wastewater  dispersal  into  well-flushed  ocean 
waters  4.2  km  off  Cape  Peron.  Design  started  in 
1982.  Land  works  began  in  January  1983  and  in- 
cluded a  250  ML/day  pumping  station,  23  km  of 
1400  mm  i.d.  effluent  pipeline  and  an  oxygen  injec- 
tion station.  Contract  work  for  the  ocean  outlet 
and  transition  tower  started  at  the  same  time. 
Perth's  mediterranean-type  climate  at  latitude  34 
deg  South  creates  conditions  conducive  to  sul- 
phide bacteria  corrosion  in  cement  mortar  lined 
pipes.  Special  protective  measures  have  been  de- 
signed. Environmental  impact  constraints  on  land 
and  marine  operations  set  by  the  Environmental 
Protection  Authority  of  Western  Australia  have 
been  met.  All  land  construction  was  complete  by 
April  1984  and  the  project  was  commissioned  for 
winter  flow  service  in  June  1984.  (Alexander-PTT) 
W87-00194 


COMPARATIVE  EFFECTS  OF  PRECIPITA- 
TION ACIDITY  ON  THREE  FOREST  SOILS: 
CARBON  CYCLING  RESPONSES, 

Maine  Univ.  at  Orono.  Dept.  of  Chemical  Engi- 
neering. 
C.  S.  Cronan. 

Plant  and  Soil  PLSOA2,  Vol.  88,  No.  1,  p  101-112, 
1985.  5  fig,  5  tab,  21  ref.  EPA/NCSU  Acid  Pre- 
cipitation Program,  APP-0026M-1980,  DOE 
EV 10750. 

Descriptors:  *Acid  rain,  'Water  pollution  effects, 
•Microbial  degradation,  'Respiration,  'Organic 
carbon,  Leaching,  Forest  soils,  Soil  bacteria,  Hy- 
drogen ion  concentration,  Acidity,  Fulvic  acids, 
Environmental  effects,  Ecological  effects,  Organic 
matter. 

This  comparative  soil  microcosm  study  examined 
the  effects  of  precipitation  acidity  on  decomposi- 
tion processes  in  three  contrasting  eastern  North 
American  forest  soils:  a  Becket  series  Haplorthod, 
an  Unadilla  series  Dystrochrept,  and  an  Adams 
series  Haplorthod.  Results  from  all  three  soils 
showed  that  soil  respiration  is  quantitatively  unaf- 
fected by  differences  in  precipitation  acidity  over 
the  range  of  pH  5.7  to  3.5  (annual  loading  rates  of 
36  to  5,520  eq  H(+)/ha).  Soil  respiration  did  vary 
as  a  function  of  edaphic  differences  between  soils. 
Data  from  all  three  soils  also  indicated  that  precipi- 
tation acidity  (at  pH  >  or  =  3.5  and  lime  potential 
>  or  =  1.11)  had  no  consistent  quantitative  effect 
upon  total  dissolved  organic  carbon  leaching. 
Again,  differences  in  DOC  flux  were  related  to 
inter-soil  edaphic  variations.  Carbon  turnover 
budgets  for  the  three  soils  indicated  that  54-68%  of 
the  forest  floor  carbon  loss  occurred  through  respi- 
ration, while  DOC  leaching  accounted  for  the 
remaining  32-46%  of  carbon  loss.  Finally,  results 
from  all  three  soils  showed  that  increased  inputs  of 
strong  acids  to  the  forest  floor  caused  distinct 
decreases  in  the  hydrophobic  acid  (fulvic  acid) 
content  of  leachate  dissolved  organic  carbon.  (Au- 
thor's abstract) 
W87-O0200 


4.4.  Treatments  involved  both  chronic  and  acute 
exposure  to  depressed  pH.  Decreasing  pH  reduced 
maximum  body  size  and  delayed  metamorphosis. 
Growth  was  depressed  and  metamorphosis  de- 
layed by  800  microgramg/liter  Al,  and  several 
tadpoles  died  at  foreleg  emergence.  At  1,600  mi- 
crogram/liter  Al,  small  tadpoles  suffered  arrested 
growth  and  development  and  eventually  died, 
whereas  larger  tadpoles  metamorphosed  without 
delay,  though  at  a  very  small  size.  There  was  no 
mortality  among  controls.  The  levels  of  pH  and 
inorganic  monomelic  Al  measured  in  the  experi- 
ments were  similar  to  field  levels  at  a  site  in 
Scotland,  a  it  is  concluded  that  individual  tadpoles 
will,  in  certain  types  of  water  body,  be  adversely 
affected  by  acidity  and  Al.  The  ability  of  individ- 
ual tadpoles  to  sarvive  and  metamorphose  under  a 
particular  set  of  conditions  should  not  be  taken  as 
proof  population  in  the  long  term.  (Alexander- 
PTT) 
W87-00219 


EFFECTS  OF  ALUMINUM  AND  LOW  PH  ON 
GROWTH  AND  DEVELOPMENT  IN  RANA 
TEMPORARIA  TADPOLES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
C.P.  Cummins. 

Oecologia  OECOBX,  Vol.  69,  No.  2,  p  248-252, 
May  1986.  6  fig,  2  tab,  19  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Acid 
rain,  'Acidic  waters,  'Aluminum,  'Growth  rates, 
•Tadpoles,  Reproduction,  Metamorphosis,  Scot- 
land, Acidification. 

Rana  temporaria  tadpoles  were  raised  to  metamor- 
phosis at  six  levels  of  pH  (pH  3.6-6.5)  and  two 
levels  of  Al  (800  and  1,600  microgram/liter)  at  pH 


EFFECT  OF  NITRATE  ON  BIOGENIC  SUL- 
FIDE PRODUCTION, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

G.A.  Jenneman,  M.J.  Mclnerney,  and  R.M. 

Knapp. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  6,  p  1205-1211,  June  1986. 

3  fig,  1  tab,  42  ref.  U.S.  Department  of  Energy 

Contracts   DE-AC19-80BC10300   and   DE-AS05- 

83ER-13053. 

Descriptors:  'Water  pollution  effects,  'Nitrate, 
•Sulfide  production,  'Lake  sediments,  'Sludge, 
•Oil  fields,  *Brines,  'Oxidation,  Nitrite,  Nitrous 
oxide,  Resazurin,  Bacterial  physiology,  Sulfate-re- 
ducing  organisms,  Glucose,  Toxicity. 

The  addition  of  59  mM  nitrate  inhibited  biogenic 
sulfide  production  in  dilute  sewage  sludge  (10% 
(vol/vol))  amended  with  20  mM  sulfate  and  either 
acetate,  glucose,  or  hydrogen  as  electron  donors. 
Similar  results  were  found  when  pond  sediment  or 
oil  field  brines  served  as  the  inoculum.   Sulfide 
production  was  inhibited  for  periods  of  at  least  6 
mo  and   was  accompanied  by   the  oxidation  of 
resazurin  from  colorless  (reduced)  to  pink  (oxi- 
dized). Lower  amounts  of  nitrate  (6  or  20  mM)  and 
increased  amounts  of  sewage  sludge  results  in  only 
transient  inhibition  of  sulfide  production.  The  addi- 
tion of  156  mM  sulfate  to  bottles  with  59  mM 
nitrate  and  10%  (vol/vol)  sewage  sludge  or  pond 
sediment  resulted  in  sulfide  production.  Nitrate, 
nitrite,  and  nitrous  oxide  were  detected  during 
periods  where  sulfide  production  was  inhibited, 
whereas  nitrate,  nitrite,  and  nitrous  oxide  were 
below  detectable  levels  at  the  time  sulfide  produc- 
tion began.  The  oxidation  of  resazurin  was  attrib- 
uted to  an  increase  in  nitrous  oxide  which  persisted 
in  concentration  of  about  1.0  mM  for  up  5  mo.  The 
numbers  of  sulfate-reducing  organisms  decreased 
from  1,000,000  colony-forming  units/ml  sludge  to 
less  than  detectable  levels  after  prolonged  incuba- 
tion of  oxidized  bottles.  The  addition  of  10  mM 
glucose  to  oxidized  bottles  after  14.5  wk  of  incuba- 
tion resulted  in  reduction  of  the  resazurin  and 
subsequent  sulfide  production.  The  prolonged  inhi- 
bition of  sulfide  production  was  attributed  to  an 
increase  in  oxidation-reduction  potential  due  to 
biogenic  production  of  nitrous  oxide,  which  ap- 
peared to  have  a  cytotoxic  effect  on  sulfate-reduc- 
ing populations.  (Author's  abstract) 
W87-00255 

IMPACT  OF  STORMS  ON  HETEROTROPHIC 
ACTIVITY  OF  EPDLIMNETIC  BACTERIA  IN  A 
SOUTHWESTERN  RESERVOHL 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00258 


Grimes,  and  E.  Russek-Cohen.  et  al. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol  51,  No.  6  p  1285-1292,  June  1986.  4 
fig,  3  tab,  42  ref.   NOAA  Grant  NA  79AA-D- 
00062,  NSF  Grant  BSR-94-01397. 

Descriptors:  'Water  pollution  effects,  'Plasmids, 
•Marine  bacteria,  *Outfall  sewers,  *Puerto  Rico, 
•Maryland,  'Antibiotic  resistance,  'Toxic  wastes, 
Nitrobenzene,  Dibutyl  phthalate,  MeU-cresol, 
Ortho-cresol,  Nitroaniline,  Tributyltin  oxide, 
Quinon,  Penicillin,  Erythromycin,  Nalidixic  acid, 
Ampicillin,  Kanamycin,  Chloramphenicol,  Genta- 
mycin,  Tetracycline,  Bacterial  analysis,  Ocean 
City,  Barceloneta. 

Sewage  effluent  and  outfall  confluence  samples 
were  collected  at  the  Barceloneta  Regional  Treat- 
ment Plant  in  Barceloneta,  Puerto  Rico,  and  outfall 
samples  were  collected  at  Ocean  City,  Maryland. 
Bacteria  from  the  samples  were  enriched  in  marine 
broth  2216  amended  with  1  microgram/ml  of  one 
of  the  following  chemicals:  nitrobenzene,  dibutyl 
phthalate,  m-cresol,  o-cresol,  4-nitroaniline, 
bis(tributyltin)oxide,  and  quinone.  MICs  of  the 
chemicals  were  determined  individually  for  all  iso- 
lates. Bacterial  isolates  were  evaluated  for  resist- 
ance to  nine  antibiotics  and  for  the  presence  of 
plasmid  DNA.  Treated  sewage  contained  large 
numbers  of  bacteria  simultaneously  possessing  anti- 
biotic resistance,  chemical  resistance,  and  multiple 
bands  of  plasmid  DNA.  Bacteria  resistant  to  peni- 
cillin, erythromycin,  nalidixic  acid,  ampicillin,  m- 
cresol,  quinone,  and  bis(tributyltin)  oxide  were  de- 
tected in  nearly  all  samples,  but  only  sewage  out- 
fall confluence  samples  yielded  bacterial  isolates 
that  were  resistant  to  streptomycin.  Bacteria  resist- 
ant to  a  combination  of  antibiotics,  including  kana- 
mycin, chloramphenicol,  gentamicin,  and  tetracy- 
cline, were  isolated  only  from  sewage  effluent  sam- 
ples. It  is  conclude  that  bacterial  isolates  derived 
from  toxic  chemical  wastes  more  frequently  con- 
tain plasmid  DNA  and  demonstrate  antimicrobial 
resistance  than  do  bacterial  isolates  from  domestic 
sewage-impacted  waters  or  from  uncontaminated 
open  ocean  sites.  (Author's  abstract) 
W87-00259 


COINCIDENT  PLASMIDS  AND  ANTIMICRO- 
BIAL RESISTANCE  IN  MARINE  BACTERIA 
ISOLATED  FROM  POLLUTED  AND  UNPOL- 
LUTED ATLANTIC  OCEAN  SAMPLES, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 
A.M.  Baya,  P.R.  Brayton,  V.L.  Brown,  D.J. 


ELECTROSTATIC  MECHANISM  OF  SURVIV- 
AL OF  VIRULENT  AEROMONAS  SALMONI- 
CTOA  STRAINS  IN  RIVER  WATER, 

Hokkaido  Fish  Hatchery,  Sapporo  (Japan). 
D.K.  Sakai. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  6,  p  1343-1349,  June  1986. 
6  fig,  4  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Bacterial 
survival,  'River  water,  'Fish  furunculosis,  'Humic 
acid,  'Tryptone,  Sand,  Electrophoresis,  Ion  ex- 
change columns,  Amino  acids,  Bacterial  physiolo- 
gy- 
Survival  of  Aeromonas  salmonicida  in  river  water 
was  investigated  by  laboratory-based  experiments 
with  two  virulent,  autoagglutinating  strains  and 
two  virulent,  nonagglutinating  strains.  Cells  of  vir- 
ulent strains  were  negative  upon  electrophoresis, 
whereas  cells  of  avirulent  strains  were  positive. 
Despite  the  loss  of  viable  cells  within  a  week  in 
distilled  water  and  physiological  saline  (0.85% 
NaCl),  cells  of  the  virulent  strains  survived  for 
more  than  15  wk  in  the  presence  of  diluted  humic 
acid  (10  microgram/ml),  tryptone  (10  microgram/ 
ml)  and  cleaned  river  sand  (100  g/100  ml  of 
medium),  but  loss  of  viable  cells  occurred  within  5 
wk  in  the  absence  of  sand.  The  cells  of  avirulent 
strains  lost  viability  within  2  wk  with  no  relation  to 
the  presence  of  sand.  Using  ion-exchange  columns, 
humic  acid  and  the  amino  acids  of  tryptone  were 
shown  to  b  anionic  and  cationic  in  water  (pH  7.0), 
respectively.  Sand  particles  had  a  high  capacity  to 
adsorb  humic  acid  alone  and  amino  acid-humic 
acid  complexes.  Sand  particles  accumulated  30-50 
x  the  environmental  concentration  (10  microgram/ 
ml)  of  amino  acids  on  their  surfaces,  thereby  per- 
mitting only  bacterial  cells  carrying  a  net  negative 
charge  (virulent  cells)  to  survive  for  long  periods 
on  the  surface  of  the  sand  particles.  (Rochester- 
PTT) 
W87-00261 
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EFFECTS  OF  AN  ACTD  PRECIPITATION 
EVENT  ON  THE  NEAR-SURFACE  WATER 
CHEMISTRY  OF  AN  OLIGOTROPHIC  LAKE, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
R.  W.  Talbot,  and  A.  W.  Elzerman. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  28 
No.  3/4,  p  249-264,  April  1986.  3  fig,  2  tab,  22  ref 
NSF  Grant  ISP-801 1451. 

Descriptors:  •Precipitation,  'Lakes,  'Metals, 
•Acid  rain,  Rainfall,  Oligotrophy  lakes,  Lake 
Keowee,  South  Carolina,  Surface  water,  Hydro- 
gen ion  concentration,  Zinc,  Aluminum  ir0n, 
Thermal  specification. 

Direct  chemical  interactions  between  acid  precipi- 
tation and  near-surface  lake  waters  were  examined. 
The  dissolved  phase  chemical  dynamics  at  several 
depths  in  the  surface  0.5  m  water  column  of  an 
oligotrphic  low-alkalinity  lake  are  presented  for  a 
storm  event  which  occurred  on  August  17,  1983. 
During  precipitation  periods  pH  decreases  of  up  to 
0.35  pH  units  were  observed  in  surface  waters.  The 
good  agreement  between  the  time-depth  profiles  of 
temperature,  excess  H(+),  and  excess  S04(2-) 
strongly  suggested  that  the  major  acidity  compo- 
nent of  the  rain  water  (H2S04)  was  primarily 
responsible  for  the  decreased  surface  water  pH.  As 
a  result  of  intrusion  of  cooler  rain  water  into 
warmer  surface  waters,  particulate  matter  appar- 
ently became  trapped  within  layers  of  cooler  water 
and  was  subsequently  removed  from  near-surface 
waters  by  the  sinking  of  these  layers.  Significant 
solubilization  of  Zn  occured  within  these  layers, 
presumably  representing  release  from  particulate 
matter  subjected  to  lowered  solution  pH.  In  con- 
trast to  Zn,  significant  decreases  occured  in  the 
concentrations  of  dissolved  Al  and  Fe  that  may 
have  resulted  principally  from  formation  of  solid 
phases.  (Author's  abstract) 
W87-00330 


ACUTE  AND  SUB-CHRONIC  TOXICITY  OF 
LEAD  TO  THE  EARLY  LIFE  STAGES  OF 
SMALLMOUTH  BASS  (MICROPTERUS  DO- 
LOMTEUD, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

D.  J.  Coughlan,  S.  P.  Gloss,  and  J.  Kubota. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  28 
No.  3/4,  p  265-275,  April  1986.  2  fig,  2  tab,  33  ref. 

Descriptors:  *Toxicity,  *Lead,  *Fish,  Bass,  Bioas- 
says,  Water  hardness. 

Early  life  stages  of  smallmouth  bass  (Micropterus 
dolomieui)  were  exposed  to  Pb  in  acute  (96  hour) 
and  sub-chronic  (90  day)  bioassays  (water  hardness 
=  152  mg/L  as  CaC03).  After  96-hour  static 
exposures  at  nominal  Pb  concentrations  up  to  15.9 
mg/L,  eggs  and  sac  fry  showed  no  increased  mor- 
tality over  that  in  controls.  Swim-up  fry  (96-hr 
LC50  of  2.8  mg  Pb/L)  were  more  sensitive  to  Pb 
than  were  fingerlings  (96  hr  LC50  of  29.0  mg  Pb/ 
L).  The  relation  between  dissolved  Pb  and  mortali- 
ty was  non-significant  for  either  swim-up  fry  or 
fingerlings.  Fingerlings  were  exposed  to  Pb  con- 
centrations as  high  as  405  mg/L  for  90  day  to 
evaluate  effects  on  substrate  selection,  locomotor 
activity,  weight  and  hemoglobin  concentration  in 
the  blood  were  not  significantly  altered  by  any 
treatment  Hematocrit  and  leucocrit  varied  signifi- 
cantly but  not  in  relation  to  Pb  levels.  Sub-chronic 
Pb  exposure  did  not  appear  to  represent  a  threat  to 
smallmouth  bass  in  waters  of  medium  hardness  and 

u1^™^*1  pH  (71  to  7-9>-  (Author's  abstract) 
W87-00331 


BENTHIC  FAUNA  OF  41  ACID  SENSTTTVE 
HEADWATER  LAKES  IN  NORTH  CENTRAL 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch 
R.  Dermott,  J.  R.  M.  Kelso,  and  A.  Douglas. 
Water,  Air,  and  Soil  Polluton  WAPLAC,  Vol  28 
No.  3/4,  p  283-292,  April  1986.  1  fig,  6  tab,  32  ref. 

Descriptors:    'Lakes,    'Water    pollution    effects, 
Benthic  fauna,  'Acid  rain,  'Acidity,  Bottom  sedi- 
ments, Aquatic  animals,  Headwater  lakes,  Acid- 


sensitive  lakes,  Softwater  lakes,  Ontario,  Species 
diversity,  Water  depth. 

The  benthic  fauna  of  41  nonhumic,  soft  water  lakes 
situated  north  of  lakes  Superior  and  Huron  were 
sampled  during  1980.  The  pH  range  of  the  lakes 
sampled  was  4.6  to  7.7.  The  benthic  infauna  dis- 
played regional  differences  in  abundance  and  com- 
position, with  large  variation  within  each  district. 
Total  abundance,  biomass,  and  number  of  taxa 
were  not  correlated  with  lake  pH  or  alkalinity. 
The  Chironomidae  showed  a  slight  change  in  per- 
cent composition  of  the  major  species  (p<0.2) 
with  lower  pH.  The  Tanytarsini  and  Chironomus 
salinanus  group  decreased,  while  C.  anthracinus 
group  increased  in  abundance  in  those  lakes  with 
lower  pH.  Other  factors  appear  to  control  the 
distribution  of  the  various  invertebrate  orders,  with 
depth  and  sediment  nature  being  important  varia- 
bles. (Author's  abstract) 
W87-00332 


EFFECT  OF  THE  QUANTITY  AND  DURA- 
TION OF  APPLICATION  OF  SIMULATED 
ACTD  PRECIPITATION  ON  NITROGEN  MIN- 
ERALIZATION AND  NITRIFICATION  TN  A 
FOREST  SOTL, 

Cornell  Univ.   Agricultural   Experiment   Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
T.  M.  Klein,  and  M.  Alexander. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  28 
No.  3/4,  p  309-318,  April  1986.  5  fig,  1  tab,  12  ref. 

Descriptors:  'Forest  soils,  'Acid  rain,  'Nitrogen, 
Precipitation,  Mineralization,  Simulation,  Rainfall, 
Nitrates,  Hydrogen  ion  concentration. 

The  effect  of  the  rate  of  application  of  simulated 
acid  rain  on  N  mineralization  and  nitrification  in  a 
forest  soil  was  studied  by  applying  different  quanti- 
ties of  simulated  rain  for  varying  periods  of  time. 
The  soil  was  exposed  in  the  laboratory  to  simulat- 
ed rain  at  pH  3.5,  4.1,  or  5.6  at  rates  equivalent  to 
1.5,  2.3,  4.6,  7.1  or  15  times  the  average  rate  of 
precipitation  in  the  field,  and  then  mineralization  of 
soil  N  or  oxidation  of  added  ammonium  was  deter- 
mined. The  rates  of  N  mineralization  were  inhibit- 
ed by  precipitation  at  pH  3.5  or  4.1  when  applied 
for  27  to  234  day  at  rates  1.5  times  greater  than 
that  which  occurs  in  nature.  Nitrogen  mineraliza- 
tion was  not  affected  by  simulated  rain  at  pH  3.5  or 
4.1  in  soils  exposed  for  156  day  at  2.3  times  the 
natural  rate  of  precipitation,  for  27  or  81  day  at  4.6 
times  the  natural  rate,  for  54  day  at  7.1  times  the 
natural  rate,  or  for  234  day  at  15  times  the  natural 
rate.  Mineralization  was  fastest  in  soil  exposed  to 
pH  3.5  rain  for  234  day  at  4.6  times  the  natural  rate 
of  precipitation  and  for  81  day  at  15  times  the 
natural  rate.  Nitrate  formation  in  soil  amended 
with  ammonium  was  inhibited  by  rain  of  pH  3.5 
regardless  of  the  intensity  of  rain  or  the  duration  of 
exposure.  For  a  constant  rate  of  rain  application, 
the  inhibition  of  nitrate  formation  in  ammonium- 
amended  soil  generally  increased  with  longer  peri- 
ods of  exposure.  The  data  show  that  the  use  of 
different  rates  of  additions  of  artificial  rain  or 
different  periods  of  exposure  to  the  simulated  pre- 
cipitation will  lead  to  different  conclusions  on  the 
influence  of  acid  rain  on  N  mineralization  in  soil. 
(Author's  abstract) 
W87-00334 


ACCLIMATION  AND  RESPONSE  OF  ALGAL 
COMMUNITIES  FROM  DD7FERENT 

SOURCES  TO  ZINC  TOXICITY, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

W.  Wang. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  3/4,  p  335-349,  April  1986.  9  fig,  2  tab,  7  ref. 

Descriptors:  'Algae,  'Water  pollution  effects, 
•Acclimatization,  *Zinc,  Algal  growth,  Toxicity, 
Ecosystems,  Ecology,  Illinois,  Farmington,  Peoria. 

Algae  from  two  different  sources,Peoria  and 
Farmington,  Illinois,  exibited  distinctively  different 
response  patterns  to  Zn  toxicity.  This  study  was 
undertaken  to  find  the  cause  of  the  variation  in 
response.  Further  experiments  proved  that  when 
the  Peoria  algae  were  acclimated  to  a  low  Zn 
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environment,  they  behaved  like  the  Farmington 
algae.  The  Farmington  algae  behaved  like  the 
Peoria  algae  if  they  were  allowed  to  acclimate  in 
water  samples  containing  higher  Zn  concentra- 
tions. The  results  indicate  that  the  toxic  response 
of  an  algal  community  is  greatly  dependent  upon 
specific  environment  and  algal  acclimation  to  it, 
regardless  of  the  origin  of  algal  sources.  (Author's 
abstract) 
W87-00336 


MUTAGENIC  ACTTvTTY  OF  SOTLS  AMEND- 
ED WITH  TWO  REFINERY  WASTES, 
Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 

K.  W.  Brown,  K.  C.  Donnelly,  J.  C.  Thomas,  P. 
Davol,  and  B.  R.  Scott. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  29 
No.   1,  p  1-13,  May   1986.  4  fig,  4  tab,   16  ref. 

Descriptors:  *Soil  amendments,  'Mutagenicity 
•Industrial  wastes,  Salmonella,  Sludge,  Biodegra- 
dation,  Sludge  digestion,  Aspergillus,  Storm 
runoff,  Organic  compounds. 

The  mutagenic  potential  of  the  acid,  base,  and 
neutral  fractions  of  petroleum  sludge  amended  soil 
was  determined  using  the  Salmonella/microsome 
assay  and  Aspergillus  methionine  assay.  Organic 
compounds  were  extracted  from  two  different  soils 
amended  with  either  storm-water  runoff  impound- 
ment or  combined  API-separator/slop-oil  emulsion 
solids  waste.  Application  of  either  waste  to  soil 
reduced  the  mutagenic  activity  of  organic  com- 
pounds extracted  from  equal  weights  of  soil.  How- 
ever, biodegradation  increased  both  the  total  and 
the  direct-acting  mutagenicity  of  all  fractions  resid- 
ual in  the  waste-amended  soil.  The  maximum  level 
of  mutagenic  activity  per  milligram  residual  C  was 
detected  in  the  sample  collected  360  days  after 
waste  application  for  the  acid  and  base  fractions 
from  the  storm-water  runoff  impoundment  amend- 
ed soils  and  the  acid,  base,  and  neutral  fractions  of 
the  combined  API  separator/slop-oil  emulsion 
waste  amended  soils.  The  mutagenic  potential  of 
both  wastes  was  reduced  by  soil  incorporation. 
The  Salmonella  assay  indicated  that  while  the  bulk 
of  the  solvent  extractable  organics  in  both  wastes 
was  rendered  non-mutagenic,  the  mutagenic  poten- 
tial of  the  organic  compounds  in  the  acid  fraction 
from  the  storm-water  runoff  impoundment  sludge 
amended  soil  was  increased.  The  Aspergillus  assay 
of  both  wastes  indicated  that  the  mutagenic  poten- 
tial of  all  three  fractions  was  eventually  reduced  to 
a  level  that  would  be  considered  non-mutagenic. 
Thus,  while  degradation  may  have  increased  the 
mutagenic  potential  of  specific  organic  compounds 
that  were  residual  in  the  soil,  the  overall  effect  of 
degradation  was  to  reduce  the  weighted  activity  of 
the  waste  amended  soil.  (Author's  abstract) 
W87-00344 


INFLUENCE  OF  MACROPHYTE  DECOMPO- 
SITION ON  GROWTH  RATE  AND  COMMUNI- 
TY STRUCTURE  OF  OKEFENOKEE  SWAMP 
BATERIOPLANKTON, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00357 


ADAPTATION  OF  AQUATIC  MICROBIAL 
COMMUNITIES  TO  QUATERNARY  AMMO- 
NIUM COMPOUNDS, 
R.  M.  Ventullo,  and  R.  J.  Larson. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  356-361,  February 
1986.  2  fig,  3  tab,  42  ref. 

Descriptors:  'Biodegradation,  'Microbial  degrada- 
tion, 'Ammonium  compounds,  'Bacteria,  Hetero- 
trophic bacteria,  Toxicity,  Lakes. 

The  effects  of  long-chain  (CI 2  to  CI 8)  quaternary 
ammonium  compounds  (QACs)  on  the  density, 
heterotrophic  activity,  and  biodegradation  capa- 
bilities of  heterotrophic  bacteria  were  examined  in 
situ  in  a  lake  ecosystem.  Monoalkyl  and  dialkyl 
substituted  QACs  were  tested  over  a  range  of 
concentrations  (0.001  to  10  mg/liter)  in  both  acute 
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(3h)  and  chronic  (21  day)  exposures.  In  general, 
none  of  the  QACs  tested  had  significant  adverse 
effects  on  bacterial  densities  in  either  acute  or 
chronic  studies.  However,  significant  decreases  in 
bacterial  heterotrophic  activity  were  noted  in 
acute  studies  at  QAC  concentrations  form  0.1  to  10 
mg/liter.  Chronic  exposure  of  lake  microbial  com- 
munities to  a  specific  monoalkyl  QAC  resulted  in 
an  adaptive  response  and  recovery  of  heterotro- 
phic activity.  No-observable-effect  level  in  the 
adapted  populations  was  >10  mg/liter.  Chronic 
exposure  also  resulted  in  significant  increases  in  the 
number  and  activity  of  bacteria  capable  of  biode- 
grading  the  material.  The  increase  in  biodegrada- 
tion  capability  was  observed  at  low  (microgram 
per  liter)  concentrations  which  are  approximately 
the  same  as  realistic  environmental  levels.  The 
studies  indicated  that  exposure  of  lake  microbial 
communities  to  QACs  results  in  the  development 
of  adapted  communities  which  are  less  sensitive  to 
potential  toxic  effects  and  more  active  in  the  biode- 
gradation  of  these  materials.  (Author's  abstract) 
W87-00361 


EFFECTS  OF  ORGANIC  ENRICHMENT  ON 
MEIOFAUNAL  ABUNDANCE  AND  COMMU- 
NITY STRUCTURE  IN  SUBLITTORIAL  SOFT 
SEDIMENTS, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

J.  M.  Gee,  R.  M.  Warwick,  M.  Schaanmng,  J.  A. 
Berge,  and  W.  G.  Ambrose,  Jr. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  91,  No.  3,  p  247-262,  Septem- 
ber 26,  1985.  2  fig,  3  tab,  44  ref,  append. 

Descriptors:  'Water  pollution  effects,  *  Sediments, 
•Enrichment,  *Nematodes,  Mesocosms,  Meio- 
fauna, Aquatic  animals,  Organic  enrichment,  Sol- 
bergstrand,  Oslofjord,  Norway,  Community  struc- 
ture, Soft  sediments,  Special  diversity. 

In  experimental  mesocosms  established  at  Solberg- 
strand,  Oslofjord,  Norway,  organic  enrichment 
was  effected  by  the  addition  of  powdered  Asch- 
phyllumnodosum  (L.)  Le  Jol,  in  quantities  equiva- 
lent to  50  g  C/sq  m  and  200  g  C/sq  m,  to  boxes  of 
sublittoral  soft  sediments.  After  56  days,  the  struc- 
ture of  the  meiofaunal  communities  in  these  treat- 
ments was  compared  with  that  of  the  control 
boxes.  The  miofaunal  communities  at  each  level  of 
organic  enrichment  were  markedly  different  from 
each  major  components  of  the  meiofauna.  Al- 
though the  abundance  of  nematodes  was  slightly 
reduced  in  the  high  dose  treatment  this  was  not 
accompanied  by  detectable  changes  in  community 
structure.  Harpacticoid  copepod  increased  signifi- 
cantly in  abundance  in  the  treatment  boxes  and 
showed  a  general  trend  towards  increased  domi- 
nance and  decreased  diversity  with  increasing 
levels  of  organic  enrichment;  in  the  low  dose  treat- 
ment there  was  also  an  increase  in  the  number  of 
species  present.  The  nematode/copepod  ratio  is 
unreliable  as  a  biomonitoring  tool  and  it  is  suggest- 
ed that  the  differential  responses  in  community 
structure  between  the  nematode  and  copepod  com- 
ponents of  the  meiofauna  might  be  a  better  indica- 
tion of  stress  at  the  community  level.  (Author's 
abstract) 
W87-O0369 


CARBOHYDRATE  FLUCTUATIONS,  GAS  VA- 
CUOLATION,  AND  VERTICAL  MIGRATION 
OF  SCUM-FORMING  CYANOBACTERIA  IN 
FISHPONDS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Div.  of  Micro- 
bial and  Molecular  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O0380 


INFLUENCE  OF  EXTERNAL  CATION  CON- 
CENTRATION ON  THE  HATCHING  OF  AM- 
PHIBIAN EMBRYOS  IN  WATER  OF  LOW  PH, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biology. 

J.  Freda,  and  W.  A.  Dunson. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 

No.  11,  p  2649-2656,  November  1985.  6  fig,  3  tab, 

28  ref.  USDI  FWS  Cooperative  Agreement  No. 

141600091548. 


Descriptors:  'Hatching,  'Amphibians,  'Acidic 
water,  'Embryonic  growth  stage,  Hydrogen  ion 
concentration,  Water  quality,  Heavy  metals,  Mag- 
nesium, Calcium,  Sodium,  Lethal  limit,  Mortality. 

Amphibian  embryos  exposed  to  water  of  low  pH 
were  killed  by  two  distinct  mechanisms.  At  very 
low  pH  levels,  embryos  stopped  development  soon 
after  exposure  to  test  solutions.  At  higher  but  still 
lethal  pH  levels,  embryos  became  curled  within  a 
shrunken  perivitelline  space  and  failed  to  hatch 
(curling  defect).  The  addition  of  Ca,  Mg,  and  to  a 
lesser  extent  Na  (>  10  mg/L),  prevented  the  early 
mortality  of  embryos  in  acidic  water.  However, 
increasing  concentrations  of  these  ions  also  caused 
the  curling  defect.  Embryos  of  Ambystoma  macu- 
latum  and  Ambystoma  jeffersonianum  were  gen- 
erlly  able  to  hatch  even  though  they  became 
curled,  but  Rana  sylvatica  remained  trapped  and 
died.  Consequently,  as  the  concentration  of  Ca, 
Mg,  or  Na  was  increased  at  low  pH,  greater  num- 
bers of  embryos  of  A.  maculatum  and  A.  jefferson- 
ianum hatched,  while  survival  of  embryos  of  R. 
sylvatica  was  drastically  reduced.  (Author's  ab- 
stract) 
W87-O0394 


UPTAKE  OF  PHOSPHORUS  AND  NITROGEN 
BY  MYRIOPHYLLUM  AQUATICUM  (VEL- 
LOZA)  VERD.  GROWING  IN  A  WASTEWATER 
TREATMENT  SYSTEM 

Dandenong  Valley  Authority  (Australia). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-00396 


DIATOM  CHRONOLOGY  FOR  SEDIMENTS 
IN  A  HIGH  ACCUMULATION  RATE  ENVI- 
RONMENT: RUPERT  INLET,  BRITISH  CO- 
LUMBIA, 

Memorial    Univ.    of  Newfoundland,    St.    John's. 

Dept.  of  Physics. 

A.  E.  Hay,  and  R.  Waters. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  4,  p  898-906,  July  1985.  7  fig,  4  tab,  16  ref. 

NSERC  Strategic  Grant  G0208. 

Descriptors:  'Sediments,  'Diatoms,  'Mine  wastes, 
Accumulation  rates,  Seasonal  variation,  Rupert 
Inlet,  British  Columbia,  Gravity  Cores,  Eutroph- 
ication,  Phytoplankton,  Chlorophyll  a,  Tidal  ef- 
fects, Settling  velocity. 

Concentration  profiles  of  large  diatoms  in  gravity 
cores  from  the  rapidly  accumulating  mine  tailing 
deposit  in  Rupert  Inlet  exhibit  variations  with  sedi- 
ment depth  which  are  ascribed  to  seasonal  effects. 
Time-series  of  near-surface  chlorophyll  a  measure- 
ments and  phytoplankton  cell  counts,  together 
with  observations  of  an  unusually  massive  bloom 
of  Coscinodiscus  gigas,  are  used  to  attribute  peak 
concentrations  of  frustules  of  C.  gigas,  Coscinodis- 
cus centralis,  and  C.  Radiatus  in  the  sediments  to 
late  spring-midsummer  and  early  fall  blooms  of 
these  species.  Sediment  accumulation  rates  estimat- 
ed form  the  frustule  concentration  profiles  range 
from  57  to  120  cm/yr  and  are  similar  to  rates 
obtained  from  bathymetric  and  continuous  seismic 
profiling  surveys.  From  these  rates  it  is  inferred 
that  very  fine  laminae  (about  0. 1  mm  thick)  may  be 
tidally  induced,  and  a  rough  estimate  of  5  m/d  is 
made  for  the  in  situ  settling  velocity  of  C.  gigas. 
(Alexander-PTT) 
W87-00400 


MODELING  THE  RESPONSE  OF  GREEN- 
HOUSE-GROWN RADISH  PLANTS  TO 
ACIDIC  RAIN, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 
P.  M.  Irving. 

Environmental  and  Experimental  Botany 
EEBODM,  Vol.  25,  No.  4,  p  327-338,  November 
1985.  p  327-338,  6  fig,  9  tab,  12  ref.  EPA  Agree- 
ment DW9301 26-01-0,  Electric  Power  Research 
Inst.  Contract  RP  1908-1. 

Descriptors:  'Acid  rain,  'Hydrogen  ion  concentra- 
tion, 'Vegetation  effects,  'Plant  growth,  'Plant 
physiology,  'Simulated  rainfall,  Photosynthesis, 
Crop  yield,  Plant  tissues,  Sulfates,  Nitrates,  Nitric 
acid,  Sulfuric  acid. 


Three  dose-response  studies  on  radish  plants  ex- 
posed to  simulated  rain  were  performed  in  a  green- 
house. Experiments  shewed  negative  effects  on 
marketable  yield  from  simulated  rain  having  pH 
levels  below  3.8  and  3.4.  The  threshold  level  may 
have  depended  on  environmental  conditions  which 
affected  overall  growth  rates.  In  modeling  experi- 
mental results,  high  levels  of  acidity  had  an  over- 
whelming influence  on  the  dose-response  function 
used  to  describe  the  results.  Plants  treated  with 
highest  acidity  levels  had  reduced  leaf  area  result- 
ing in  lower  photosynthesis  per  plant  which  may 
have  resulted  in  reduced  yields.  The  sulfate  to 
nitrate  ratio  in  simulated  rain  also  influenced  radish 
response.  Nitric  acid  appeared  to  have  a  greater 
effect  than  sulfuric  acid  in  reducing  yield  at  pH 
3.0.  (Michael-PTT) 
W87-00409 


RESPONSES  OF  THREE  WHEAT  CULTTVARS 
TO  SIMULATED  ACH)  RAIN, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  W.  Johnston,  and  D.  S.  Shriner. 
Environmental  and  Experimental  Botany 
EEBODM,  Vol.  25,  No.  4,  p  348-353,  November 
1985.  2  fig,  3  tab,  15  ref.  Interagency  Agreement 
DOE  40-740-78,  EPA  79-X0533,  DOE  Contract 
DE-AC05-84OR2 1400. 

Descriptors:  'Acid  rain,  'Vegetation  effects,  'Hy- 
drogen ion  concentration,  'Plant  growth,  'Plant 
physiology,  'Simulated  rainfall,  Crop  growth, 
Wheat,  Plant  tissues,  Sulfuric  acid,  Nitric  acid. 

Seedlings  of  three  wheat  cultivars  were  exposed  to 
simulated  acid  rain  to  determine  their  responses  to 
a  broad  range  of  acidity  levels.  Parameters  meas- 
ured included  foliage  weight,  tiller  number  and  the 
number  of  leaves  with  more  than  10%  necrosis  per 
pot.  Results  showed  that  acid  rain  at  average  ambi- 
ent levels  caused  reduced  growth  of  two  cultivars 
and  had  no  effect  on  the  third.  At  higher  acidity 
levels  than  normally  encountered  in  rain,  all  three 
cultivars  showed  enhanced  growth.  Tillering  in- 
creased with  rain  acidity  for  one  cultivar,  but  was 
constant  for  the  other  two.  The  number  of  leaves 
with  more  than  10%  tip  necrosis  increased  with 
rain  acidity  for  each  cultivar.  Results  demonstrate 
that  differences  in  cultivar  sensitivity  should  be 
considered  when  assessing  the  impact  of  acid  rain 
on  crop  productivity.  (Michael-PTT) 
W87-00410 


REGULATORY  DEVELOPMENT  OF  THE  IN- 
TERIM AND  REVISED  REGULATIONS  FOR 
RADIOACTIVITY  IN  DRINKING  WATER  - 
PAST  AND  PRESENT  ISSUES  AND  PROB- 
LEMS, 

Environmental   Protection  Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00411 

FffiLD  STUDY  OF  RA  ACCUMULATION  D<J 
TROUT  WITH  ASSESSMENT  OF  RADIATION 
DOSE  TO  MAN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Radi- 
ology and  Radiation  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O0414 

HEAVY  METAL  CONCENTRATIONS  IN  THE 
OYSTERS  SACCOSTREA  CUCCULLATA  AND 
SACCOSTREA  SP.  FROM  THE  DAMPffiR  AR- 
CHIPELAGO, WESTERN  AUSTRALIA, 

Western  Australia  Dept.  of  Conservation  and  En- 
vironment, Perth. 
V.  Talbot. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  2,  p  169-175, 
March/ April  1985.  2  fig,  5  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
Metals,  'Oysters,  Mollusks,  Dampier  Archipelago, 
Australia,  Silver,  Cobalt,  Chromium,  Manganese, 
Nickel,  Lead,  Pollution,  Cadmium,  Copper,  Zinc, 
Tissue  analysis. 
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Ranges  of  concentrations  (mg/kg  wet  wt)  of  Ag 
(0-0.4),  Cd  (0-0.8),  Co  (not  detected),  Cr  (0-0.8), 
Mn  (0.4-3.2),  Ni  (0.2-1.7)  and  Pb  (0-1.7)  were  de- 
termined in  S.  cuccullata  and  Saccostrea  sp.  (prob- 
ably S.  commercialis)  from  several  locations  in  the 
Dampier  Archipelago  and  nearby  Cape  Lambert. 
Concentrations  of  Cu  and  Zn  in  individual  speci- 
mens of  these  oysters  ranged  from  1.4  to  555  and 
from  55  to  1800  mg/kg  wet  weight,  respectively, 
reached  their  maximum  values  at  localized  areas 
adjacent  to  the  Dampier  township  and  iron-ore 
exporting  terminals  at  Dampier  and  Cape  Lambert, 
and  correlated  significantly  with  lengt  and  wet 
weight.  Fe  concentrations  in  individual  oysters 
throughout  the  Archipelago,  which  is  the  center  of 
an  iron-ore  exporting  industry,  ranged  from  4.2  to 
1629  mg/kg  wet  weight  and  did  not  correlate 
significantly  with  oyster  length  or  wet  weight. 
(Author's  abstract) 
W87-00428 


COUPLED  TRANSFORMATION  OF  INOR- 
GANIC STABLE  CARBON-13  AND  NTTRO- 
GEN-15  ISOTOPES  INTO  HIGHER  TROPHIC 
LEVELS  IN  A  EUTROPHIC  SHALLOW  LAKE, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00477 


MASS  MORTALITY  OF  FISH  AND  INVERTE- 
BRATES ASSOCIATED  WITH  A  BLOOM  OF 
HEMTOISCUS  HARDMANNIANUS  (BACDL- 
LARIOPHYCEAE)  IN  PARANGJPETTAI 
(SOUTHERN  INDIA), 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 
of  Advanced  Study  in  Marine  Biology. 
A.  Subramanian,  and  A.  Purushothaman. 
Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  4,  p  910-911,  July  1985.  1  tab,  4  ref. 

Descriptors:  *Mortality,  *Fish,  *Eutrophication, 
•Invertebrates,  Clams,  Oysters,  India,  Parangipet- 
tai,  Plankton. 

A  bloom  of  Hemidiscus  hardmannianus  (Bacillario- 
phyceae)  in  the  estuarine  and  neritic  waters  of 
Parangipettai  (southern  India)  lasted  for  3  days 
beginning  on  17  August  1982.  The  bloom  was 
associated  with  heavy  mortality  of  fishes  and  in- 
vertebrates. Plankton  samples  were  collected  and 
the  cells  counted.  The  largest  component  was 
found  to  be  H.  hardmannianus.  All  other  species 
contributed  to  only  2%  of  the  plankton  population. 
(Jessick-PTT) 
W87-00480 


METABOLISM  AND  DISPOSITION  OF  2,3,7,8.- 
TETRACHLORODIBENZO-P-DIOXTN  IN 

RAINBOW  TROUT, 

Wisconsin  Univ.-Madison.  Environmental  Toxicol- 
ogy Center. 

J  M.  Kleeman,  J.  R.  Olson,  S.  M.  Chen,  and  R.  E. 
Peterson. 

Toxicology  and  Applied  Pharmacology,  Vol.  83, 
No.  3,  p  391-401,  May  1986.  6  fig,  2  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Trout,  'Tissue  analysis,  'Fate  of  pollut- 
ants, Pollutants,  TCDD,  Dioxin,  Toxicity,  Fish 
physiology,  Lethal  limit,  Metabolism,  Liquid  chro- 
matography, Tetrabrodibenzo-p-dioxin,  Tritium, 
Chemical  analysis. 

Accumulation,  tissue  distribution,  and  depuration 
of  2,3,7,8,-tetrachlorodibenzo-p-dioxin  (TCDD)- 
derived  3-H  were  studied  in  fingerling  rainbow 
trout  fed  a  diet  containing  494  ppt  (3H)TCDD  for 
13  weeks  followed  by  the  same  diet  without 
TCDD  for  13  weeks.  This  exposure  did  not  cause 
nn  rot,  cutaneous  hemorrage,  reduced  growth  rate, 
or  an  increase  in  relative  lethality  in  TCDD-ex- 
posed  fish.  Visceral  fat,  carcass,  skin,  and  pyloric 
caeca  and  all  fatty  tissues,  accounted  for  greater 
than  90%  of  the  TCCD-derived  3-H  in  the  fish 
T^J?e  13_week  exposure  period.  The  remaining 
l  i Pi "denved  radioactivity  was  distributed  to 
skeletal  muscle,  gill,  gastrointestinal  tract,  liver, 
kidney,  heart,  and  spleen.  High-pressure  liquid 
chromatographic    analysis    of    3-H    in    skeletal 


muscle,  liver,  kidney,  carcass,  and  visceral  fat 
showed  that  it  was  primarily  due  to  TCDD  (>  or 
=  98%)  and  not  metabolites  (<  or  =  2%).  The 
tl/2  for  whole-body  depuration  of  TCDD-derived 
3H  was  15  weeks,  and  individual  organ  tl/2  values 
ranged  from  8  to  19  weeks.  To  determine  if  rain- 
bow trout  metabolize  TCDD,  adult  fish  were  in- 
jected with  (14C)TCDD(60  microgram/kg  ip),  and 
gallbladder  bile,  liver,  skeletal  muscle,  and  kidney 
were  analyzed  1  week  later.  While  only  the  com- 
pound was  found  in  the  tissues,  bile  contained  at 
least  three  TCDD  metabolites  and  the  parent  com- 
pound. Beta-Glucurondaise  treatment  of  the  bile 
suggested  that  at  least  one  TCDD  metabolite  was  a 
glucuronide  conjugate.  (Author's  abstract) 
W87-O0481 


2,3,7,8-TETRACHLORODD3ENZO-P-DIOXTN 
METABOLISM      AND      DISPOSITION      IN 
YELLOW  PERCH, 

Wisconsin  Univ.-Madison.  Environmental  Toxicol- 
ogy Center. 

J.  M.  Kleeman,  J.  R.  Olson,  S.  M.  Chen,  and  R.  E. 
Peterson. 

Toxicology  and  Applied  Pharmacology,  Vol.  83, 
No.  3,  p  402-411,  May  1986.  5  fig,  1  tab,  27  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Organic  compounds,  *Perch,  Fish,  Pollut- 
ants, *Water  pollution  effects,  'Tissue  analysis, 
Tetrachlorodibenzo-p-dioxin,  TCDD,  Dioxin, 
Yellow  Perch,  Metabolites,  Toxicity,  Metabolism, 
Fate  of  pollutants,  Tritium,  Liquid  chromatogra- 
phy, Chemical  analysis. 

Accumulation,  tissue  distribution,  and  depuration 
of  2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD)  - 
derived  3-H  were  examined  in  fingerling  yellow 
perch  fed  a  diet  containing  494  ppt  of  (3H)TCDD 
for  13  weeks  followed  by  the  same  diet  without 
TCDD  for  13  weeks.  None  of  the  TCDD-exposed 
perch  showed  any  signs  of  overt  toxicity  such  as 
reduced  growth  rate,  fin  necrosis,  cutaneous  hem- 
orrhage, or  lethality.  At  the  end  of  the  13-week 
exposure  period,  78%  of  the  total  body  burden  of 
TCDD-derived  3-H  was  contained  in  the  carcass 
and  visceral  fat  while  the  remaining  22%  was 
spread  out  among  the  liver  (9%),  gill  (5%),  skin 
(3%),  skeletal  muscle  (2%),  gastrointestinal  tract 
(1%),  pyloric  caeca  (1%),  kidney  (<1%),  spleen 
(<1%),  and  heart  (<1%).  High-performance 
liquid  chromatographic  analysis  of  organic  extracts 
of  visceral  fat,  carcass,  liver,  skeletal  muscle,  and 
skin  showed  that  96-99%  of  the  tritium  extracted 
from  these  tissues  was  due  to  the  parent  com- 
pound. The  estimated  tl/2  for  whole-body  depura- 
tion of  TCDD-derived  3-H  was  18  weeks,  and 
individual  organ  tl/2  values  ranged  from  6  to  19 
weeks  for  the  gastrointestinal  tract,  pyloric  caeca, 
liver,  gill  and  carcass,  and  from  24  to  49  weeks  for 
the  visceral  fat,  kidney,  skin,  skeletal  muscle,  and 
spleen.  To  determine  if  yellow  perch  metabolize 
TCDD,  a  single  dose  of  (14C)TCDD  was  adminis- 
tered to  adult  yellow  perch  (60  microgram/kg,  ip) 
and,  1  week  later,  gallbladder  bile,  liver,  skeletal 
muscle,  and  kidney  were  removed,  extracted,  and 
analyzed  by  high-performance  liquid  chromatogra- 
phy. In  contrast  to  the  liver,  muscle,  and  kidney 
where  the  parent  compound  accounted  for  96-99% 
of  the  extractable  14-C,  the  gallbladder  bile  con- 
tained almost  entirely  TCDD  metabolites.  At  least 
four  TCDD  metabolites  were  detected  in  yellow 
perch  bile  and  beta-glucuronidase  treatment  of  the 
bile  suggested  that  at  least  one  was  a  glucuronide 
conjugate.  (Author's  abstract) 
W87-00482 


CADMIUM  IN  TISSUES  OF  JAPANESE 
QUAIL  FED  OAT  GRAIN  GROWN  ON  MUNIC- 
IPAL SLUDGE-AMENDED  SOIX, 

New  York  State  Coll.  of  Agriculture  and  Life 

Sciences,  Ithaca.  Toxic  Chemicals  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00495 


SALMONELLA  CARRIAGE  BY  HERRING 
GULLS  IN  THE  CLYDE  AREA  OF  SCOTLAND 
IN  RELATION  TO  THEUl  FEEDING  ECOLO- 
GY, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 


Effects  Of  Pollution— Group  5C 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00502 


GASTROENTERITIS:  CASE  STUDY  OF  A  COL- 
ORADO OUTBREAK, 

Ohio  Univ.,  Athens.  Coll.  of  Health  and  Human 

Services. 

R.  S.  Hopkins,  R.  J.  Karlin,  G.  B.  Gaspard,  and  R. 

Smades. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  1,  p  40-44,  January  1986 

1  fig,  3  tab,  10  ref.  EPA  Contract  68-03-2927,  EPA 

Agreement  CR-80880101. 

Descriptors:  'Public  health,  'Water  pollution  ef- 
fects, 'Drinking  water,  'Water  treatment,  Human 
diseases,  Water  treatment  facilities,  Cost  analysis, 
Filters,  Chlorination,  Epidemiology. 

A  waterborne  nonbacterial  gastroenteritis  outbreak 
occurred  in  March  1981  in  the  Colorado  communi- 
ties served  by  the  Eagle- Vail  Water  District.  The 
outbreak  was  linked  to  a  chlorinator  failure  as  well 
as  a  long-standing  filter  deficiency  and  malfunction 
of  an  upstream  sewage  treatment  plant.  Illness  was 
statistically  associated  with  water  consumption. 
The  direct  cost  for  medical  care,  time  lost  from 
work,  purchase  of  bottled  water,  and  emergency 
repairs  to  the  water  treatment  system  were  estimat- 
ed to  have  been  $258,  231  or  $73  per  resident. 
Costs  to  rectify  the  problems  discovered  in  the 
water  treatment  plant,  including  long-term  im- 
provements, were  almost  $1.2  million.  (Author's 
abstract) 
W87-O05O9 


POTENTIAL  HEALTH  EFFECTS  OF  MERCU- 
RY IN  WATER  SUPPLY  WELLS, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

T.  R.  Stolzenburg,  R.  R.  Stanforth,  and  D.  G. 
Nichols. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  1,  p  45-48,  January  1986 
2  fig,  2  tab,  15  ref. 

Descriptors:  'Wells,  'Mercury,  'Water  pollution 
effects,  'Public  health,  'Bioaccumulation,  Fish, 
Shellfish,  Heavy  metals,  Methylmercury,  Biologi- 
cal magnification. 

The  cycling  of  mercury  in  the  environment  and  in 
well  water  was  studied  to  determine  the  serious- 
ness of  the  threat  to  human  health  of  the  elemental 
mercury  sometimes  contained  in  water  well  equip- 
ment. Methylmercury  in  water  becomes  concen- 
trated in  fish  and  shellfish,  and  human  poisoning 
appears  to  result  from  eating  the  contaminated 
food  rather  than  through  direct  intake  of  contami- 
nated water.  Modeling  of  mercury  cycling  indicat- 
ed that,  because  of  unfavorable  conditions,  mercu- 
ry in  well  water  is  highly  unlikely  to  be  methylated 
to  the  toxic  methylmercury  form.  In  addition, 
aquatic  organisms,  such  as  fish  and  shellfish,  that 
can  concentrate  methylmercury  and  could  be  con- 
sumed by  humans  are  not  present  in  well  water. 
(Geiger-PTT) 
W87-00510 


DISSOLVED  OXYGEN  MODEL  FOR  A  DY- 
NAMIC RESERVOIR, 

Youngstown  State  Univ.,  OH.  Dept.  of  Civil  Engi- 
neering. 

S.  C.  Martin,  S.  W.  Effler,  J.  V.  DePinto,  F.  B. 
Trama,  and  P.  W.  Rodgers. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  Ill,  No.  5,  p  647-664,  October 
1985.  7  fig,  3  tab,  26  ref,  2  append. 

Descriptors:  'Dissolved  oxygen,  'Mathematical 
models,  'Reservoirs,  'Model  studies,  Simulation 
analysis,  Oxygen  depletion,  Sensitivity  analysis, 
Hypolimnion,  Oxygen  deficit,  Reservoir  operation, 
Lake  sediments,  Water  pollution  effects,  Nutrients, 
New  Jersey. 

A  time-variable  one-dimensional  mathematical 
model  has  been  applied  to  Round  Valley  Reser- 
voir, New  Jersey,  to  test  its  credibility  for  simulat- 
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Group  5C— Effects  Of  Pollution 

ing  oxygen  resources  in  the  hypolimnia  of  dynamic 
reservoirs.  In  particular,  the  model  was  used  to 
simulate  the  documented  accelerated  depletion  of 
hypolimnetic  dissolved  oxygen  (DO)  that  accom- 
panied the  use  of  the  reservoir  to  augment  flow  in 
a  nearby  river.  The  model  successfully  simulated 
the  reduction  in  hypolimnetic  dissolved  oxygen 
that  occurred,  and  displayed  potential  as  a  valuable 
research  and  management  tool  for  the  reservoir. 
For  example,  the  model  results  suggested  that  the 
observed  acceleration  in  the  DO  depletion  was 
mostly  due  to  a  decrease  in  the  volume  of  the 
hypolimnion.  Both  a  sensitivity  analysis  and  a  com- 
parison of  individual  sources  and  sinks  conducted 
with  the  model  indicated  that  sediment  oxygen 
demand  (calibration  value  =  0.43  g/sq  m/day) 
was  the  most  important  component  of  the  oxygen 
budget  in  the  hypolimnion  of  the  reservoir.  (Au- 
thor's abstract) 
W87-00518 


IMPACT  OF  LAKE  ACIDIFICATION  ON 
STRATIFICATION, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  E.  M.  Owens. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  Ill,  No.  6,  p  822-832,  December 
1985.  2  fig,  1  tab,  26  ref. 

Descriptors:  'Acid  rain,  *Water  pollution  effects, 
•Stratification,  *Model  studies,  *Lakes,  Transpar- 
ency, Thermal  stratification,  Models,  Mathematical 
models,  Mathematical  studies,  Fisheries,  Acidity, 
Acidic  water,  Ecological  effects. 

The  effects  of  documented  acidification-based  in- 
creases in  transparency  or  decreases  in  diffuse  light 
attenuation,  k  sub  d/m,  on  the  occurrence  and 
character  of  thermal  stratification  in  lakes  was 
studied  with  a  mathematical  mixed  layer  (integral 
energy)  stratification  model.  Predicted  changes  in 
the  character  of  stratification  in  deep  lakes  includ- 
ed deeper  epilimnia,  reduced  density  gradients  in 
metalimma,  increased  hypolimnetic  heating,  and 
reduced  stability.  These  changes,  brought  about  as 
a  result  of  a  reduction  in  k  sub  d  from  0.75-0. 15/m, 
were  generally  as  great  as  or  greater  than  those 
associated  with  extremes  in  meteorological  condi- 
tions in  a  north  temperate  climate.  These  changes 
in  stratification  may  have  important  effects  on  the 
vertical  cycling  of  dissolved  constituents  and  the 
oxygen  resources  of  hypolimnia.  The  model  pre- 
dicted that  lakes  of  maximum  depth  of  <25  m 
located  in  the  Adirondack  Region  of  New  York 
State  may  change  in  character  from  exhibiting 
strong  summer  stratification  to  stratifying  only 
weakly  or  not  at  all  as  a  result  of  similar  decreases 
in  the  k  sub  d.  In  addition,  shallower  lakes  are 
more  susceptible  to  less  extreme  reductions  in  the  k 
sub  d.  As  a  result  of  this  effect,  a  number  of  lakes 
in  the  Adirondack  Region  have  probably  been 
eliminated  as  cold-water  fisheries.  (Geiger-PTT) 
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PLASMA  IONIC  COMPOSITION  OF  THE  AT- 
LANTIC SALMON  (SALMO  SALAR),  WHITE 
SUCKER  (CATOSTOMUS  COMMERSONI), 
AND  ALEWIFE  (ALOSA  PSEUDOHARENGUS) 
IN  SOME  ACIDIC  RIVERS  OF  NOVA  SCOTIA, 
Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick). 
G.  L.  Lacroix. 

Canadian  Journal  of  Zoology  CJZOAO,  Vol.  63, 
No.  10,  p  2254-2261,  October  1985.  3  fig,  5  tab,  37 
ref. 

Descriptors:  •Acidic  water,  •Salmon,  •Alewife, 
•Acid  rain,  'Sucker,  'Water  pollution  effects, 
Rivers,  Blood,  Hydrogen  ion  concentration,  Eco- 
logical effects,  Fish,  Fish  physiology. 

Atlantic  salmon  smolts  migrating  from  two  acidic 
rivers  (pH  4.9  and  5.2)  had  higher  hematocrit 
levels  (>50%)  and  low  plasma.  The  hematocrit 
level  was  10%  higher  and  plasma  Na(  +  )  was  17% 
lower  in  smolts  of  the  more  acidic  of  the  two 
rivers.  Salmon  parr  in  rivers  of  mean  pH  5.0,  5.4, 
and  6.0  over  a  7  month  period  had  high  hematocrit 
levels  and  low  plasma.  Tlasma  Na(  +  )  and  Cl(-) 
were  both  slightly  less  and  plasma  K(  +  )  was 
higher  in  parr  from  the  river  of  pH  5.0  than  in 


those  from  the  other  two  rivers.  Atlantic  salmon 
smolts  were  more  sensitive  to  low  pH  than  parr, 
and  parr  of  the  0+  age-class  were  more  sensitive 
than  1+  parr.  Prespawning  white  suckers  and 
alewives  migrating  in  a  river  at  pH  4.9  had  high 
hematocrit  levels  and  low  plasma  Cl(-),  and  ale- 
wives  were  more  severely  affected  than  suckers 
(hematocrit,  42%;  plasma  Cl(-),  91  milliequiva- 
lents/liter).  Plasma  Ca(2  +  )  in  females  of  both  spe- 
cies was  not  greatly  elevated  relative  to  males 
suggesting  a  possible  impairment  of  calcium  metab- 
olism associated  with  ovarian  development.  The 
physiological  effects  observed  in  fish  inhabitating 
soft  waters  at  pH  levels  of  about  5.0  generally 
correlated  well  with  the  laboratory  'models'  of 
acid  exposure  in  soft  water.  (Geiger-PTT) 
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EFFECTS  OF  SIMULATED  ACTD  RAIN  AND 
(+  OR  -)-2-(2,4-DICHLOROPHENOXY)  PRO- 
PANOIC ACTD  ON  SELECTED  CROPS, 

Technical  Univ.  of  Denmark,  Lyngby.   Lab.  of 

Environmental  Science  and  Ecology. 

B.  R.  Larsen. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.   10,  No.  2,  p  228-238,  October 

1985.  2  fig,  5  tab,  43  ref. 

Descriptors:  *Crop  production,  *Herbicides,  •Eco- 
logical effects,  *Acid  rain,  'Water  pollution  ef- 
fects, Pesticides,  Environmental  effects,  Hydrogen 
ion  concentration,  Acidic  water,  Barley,  Carrots, 
Lettuce. 

The  effect  of  foliar-applicated  (  +  or  -)-2-(2,4-dich- 
lorophenoxy)  propanoic  acid  (2,4-DP)  under  si- 
multaneous influence  of  simulated  acid  rain  at  pH 
levels  of  3.3,  4.3,  and  5.6  was  examined  for  young 
plants  of  white  mustard,  rape,  cress,  lettuce,  radish, 
carrot,  oat,  and  barley  grown  in  climate  chambers. 
After  1-2  weeks  with  daily  showers  plants  received 
a  single  foliar  application  of  2,4-DP  in  aqueous 
solution  (500  microliters;  0.25-50.0  milligrams/ 
liter).  After  a  post-treatment  period  of  2-3  weeks 
with  daily  showers  the  plants  were  sampled.  2,4- 
DP  at  5  milligrams/liter  or  higher  concentrations 
caused  various  symptoms  for  the  dicotyledons. 
Monocotyledons  and  carrot  remained  unaffected. 
The  application  of  acid  rain  at  pH  3.3  produced 
morphological  changes,  increased  the  symptoms 
from  2,4-DP,  and  reduced  the  dry  weight  and  the 
leaf  to  stem  ratio.  Cress  exposed  only  to  acid  rain 
showed  necrotic  spots  and  chlorosis  at  pH  3.3.  By 
decreasing  pH  taller  plants  with  smaller  leaves 
were  observed.  The  combined  effect  of  acid  rain 
and  2,4-DP  was  additive  rather  than  synergistic. 
(Author's  abstract) 
W87-00548 


density  of  rough  endoplasmic  reticulum  increased 
with  increasing  arsenic  concentration;  linear  re- 
gression resulted  in  a  correlation  coefficient  of 
0.8367  when  data  were  based  on  unit  body  weight. 
(Author's  abstract) 
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PHYTOPLANKTON  CONTROL  BY  GRAZING 
ZOOPLANKTON:  A  STUDY  ON  THE  SPRTNG 
CLEAR- WATER  PHASE, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Dept.  of  Ecophysiology. 
For  primary  bibliographic  entry  see  Field  2H. 
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ALGAL  GROWTH  RESPONSE  TO  PARTICLE- 
BOUND  ORTHOPHOSPHATE  AND  ZINC, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  S.  Kuwabara,  J.  A.  Davis,  and  C.  C.  Y.  Chang. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  3,  p  503-511,  May  1986.  5  fig,  3  tab,  33  ref. 

Descriptors:  *Plant  growth,  *Zinc,  •Orthophos- 
phates,  *Toxicity,  *Titanium  dioxide,  *Nutrient 
availability,  Plant  growth,  Plant  physiology,  Dis- 
solved substances,  Particle  matter,  Cultures,  Pri- 
mary productivity,   Phosphorus,   Ions,  Buffering. 

Effects  of  Zn  (0-1  micromole  total  ZnflT))  and 
orthophosphate  (8-12  micromole  total  P)  additions 
on  growth  indices  of  Selenastrum  capricornutum 
Printz  were  examined  in  a  synthetic  growth 
medium  containing  50  mg/1  colloidal  titania.  Over 
the  Zn(H)  concentration  range  used,  effects  detri- 
mental to  growth  and  yield  were  observed.  Addi- 
tion of  P  to  a  synthetic  growth  medium  (S-3) 
increased  stationary  phase  cell  density,  but  had 
minimal  effect  on  growth  rate  and  duration  of  lag 
phase.  Ti02  particles  in  culture  media  significantly 
reduced  Zn  and  P  dissolved  fractions.  Although 
adsorbed  Zn  and  P  were  less  available  to  Selenas- 
trum, desorption  of  both  solutes  increased  their 
availability.  Rapid  desorption  of  Zn(H)  from  Ti02 
particles  served  in  effect  to  buffer  Zn(2+)-free  ion 
concentration,  until  Zn  became  partitioned  primar- 
ily with  the  algal  fraction  as  cell  concentration 
approached  stationary  phase  density.  Although 
phosphate  desorption  from  Ti02  in  nonbiological 
systems  was  negligible,  Selenastrum  was  able  to 
scavenge  some  P  initially  adsorbed  on  Ti02.  Accu- 
rate primary  productivity  predictions  in  nature 
may  require  an  understanding  of  equilibrium  and 
reaction  rates  involved  in  the  partitioning  of  nutri- 
ents and  toxic  substances  between  dissolved  and 
particulate  phases.  (Author's  abstract) 
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STEREOLOGICAL  ANALYSES  OF  HEPATO- 
CYTE  CHANGES  PARALLEL  ARSENIC  ACCU- 
MULATION IN  THE  LIVERS  OF  GREEN  SUN- 
FISH, 

Texas  Univ.  at  Austin.  Dept.  of  Pharmacology. 
E.  M.  B.  Sorenson,  R.  Ramirez-Mitchell,  A. 
Pradzynski,  T.  L.  Bayer,  and  L.  L.  Wenz. 
Journal  of  Environmental  Pathology,  Toxicology, 
and  Oncology,  Vol.  6,  No.  2,  p  195-210,  Novem- 
ber-December 1985.  2  fig,  2  tab,  32  ref. 

Descriptors:  *Water  pollution  effects,  *Sunfish, 
•Liver,  'Arsenic,  Fish  toxins,  Fish  physiology, 
Ecological  effects,  Bioaccumulation,  Environmen- 
tal effects. 

Cellular  changes  in  hepatocytes  of  green  sunfish 
(Lepomis  cyanellus)  exposed  to  arsenic-contami- 
nated or  control  lake  water  were  compared  with 
the  level  of  arsenic  in  the  liver.  Standard  stereolo- 
gical  procedures  involved  conversion  of  two-di- 
mensional data  (i.e.  fractional  measurements  of 
morphological  changes)  to  three-dimensional  data 
for  interpretation.  Both  the  volume  and  numbers  of 
nuclei  increased  slightly  with  increasing  concentra- 
tions of  arsenic  in  the  liver.  Significant  increases 
(p<0.01)  were  observed  in  the  volumes  occupied 
by  necrotic  and  fibrous  bodies,  respectively,  when 
volume  changes  were  considered  on  a  unit  body 
weight  basis.  The  volume  occupied  by  necrotic 
areas,  abnormal  lysosomes,  and  autophagic  va- 
cuoles increased  arsenic  concentration.  The  surface 


DILUTION  OF  210PB  BY  ORGANIC  SEDI- 
MENTATION IN  LAKES  OF  DD7FERENT 
TROPHIC  STATES,  AND  APPLICATION  TO 
STUDIES  OF  SEDIMENT-WATER  INTERAC- 
TIONS, 

Florida  State  Museum,  Gainesville. 
For  primary  bibliographic  entry  see  Field  2H. 
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PRODUCTION  OF  PLANKTONIC  BACTERIA 
IN  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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IMPORTANCE  OF  CONTAMINATED  FOOD 
FOR  THE  UPTAKE  OF  HEAVY  METALS  BY 
RAINBOW  TROUT  (SALMO  GATRDNERI):  A 
FIELD  STUDY, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
R.  Dallinger,  and  H.  Kautzky. 
Oecologia  OECOBX,  Vol.   67,  No.    1,  p  82-89, 
August  1985.  5  fig,  8  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Rainbow  trout,  'Sediments,  'Moss,  'Iso- 
pods,  'Snails,  'Predation,  Food  chain,  Detritus, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Effects  Of  Pollution — Group  5C 


Zinc,  Copper,  Cadmium,  Lead,  Chromium,  Gills, 
Fish  diets,  Fish  physiology,  Nickel,  Manganese, 
Italy. 

Concentrations  of  Zn,  Cu,  Cd,  Pb,  Cr,  Ni,  and  Mn 
were  measured  in  water,  sediments,  and  organisms 
from  Augraben  and  Leiferer  Graben,  two  contami- 
nated rivers  situated  in  an  industrial  area  and  near  a 
motorway  on  the  southern  city  boundary  of  Bol- 
zano, Italy.  Low  metal  contents  of  water  contasted 
with  elevated  concentrations  in  sediments,  indicat- 
ing a  chronic  rather  than  acute  contamination  of 
the  rivers.  The  metal  concentrations  in  the  domi- 
nant moss  Fontinalis  antipyretrica  were  higher 
than  those  of  sediments,  and  the  lower  branches  of 
the  plant  had  higher  concentrations  than  the  upper 
parts.  The  isopod  Asellus  aquaticus  and  the  snail 
Lymnaea  truncatula  were  the  dominant  inverte- 
brates; both  fed  on  contaminated  moss  or  detritus 
and  accumulated  heavy  metals  to  an  even  greater 
extent  than  the  water  plants.  The  dominant  preda- 
tor, rainbow  trout,  fed  mainly  on  metal-enriched 
isopods  and  snails.  There  was  an  absorption  of 
heavy  metals  from  the  lumen  of  fish  into  the  gut 
tissue  and  a  flux  to  other  organs  such  as  liver, 
kidney,  and  muscle.  Since  the  metal  concentrations 
of  water  are  low  it  is  suggested  that  absorption 
through  the  gills  of  fish  may  be  of  secondary 
importance  compared  with  the  excessive  supply 
through  the  food.  (Author's  abstract) 
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WATER  QUALITY  EFFECTS  OF  EXCAVA- 
TION AND  DIVERSION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,    MS.    Water    Resources    Engineering 

Group. 

F.  D.  Shields,  and  T.  G.  Sanders. 

Journal  of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  211-228,  April  1986. 

6  fig,  7  tab,  23  ref. 

Descriptors:  'Water  quality,  'Construction,  •Sedi- 
ments, Yellow  Creek,  Mississippi,  Tennessee-Tom- 
bigbee  Waterway,  Channelization,  Specific  con- 
ductance, Turbidity,  Color,  Chemical  oxygen 
demand,  Alkalinity,  Hardness,  Ammonia,  Phos- 
phorus, Sulfates,  Iron,  Lead,  Manganese,  Tempera- 
ture, Coliforms. 

Water  quality  data  collected  from  Yellow  Creek  in 
northeast  Mississippi  before  and  during  construc- 
tion of  the  Divide  Cut  of  the  Tennessee  Tombig- 
bee  Waterway  provide  information  regarding 
water  quality  effects  of  stream  channelization  and 
large-scale  construction  projects.  Observed  water 
quality  changes  were  due  to  increased  inputs  of 
sediment  and  reduced  shade.  Statistically  signifi- 
cant changes  in  variance  and  means  were  observed 
for  most  grab-sample  variables.  Mean  values  of 
specific  conductance,  turbidity,  color,  COD,  and 
total  alkalinity,  hardness,  ammonia,  phosphorus, 
sulfate,  iron,  lead,  and  manganese  were  50  to  100 
per  cent  greater  during  construction  than  before 
construction.  Estimated  average  daily  loadings  of 
total  metals,  nutrients,  and  dissolved  solids  were 
greater  during  construction.  Average  daily  sus- 
pended sediment  load  was  slightly  less  during  con- 
struction. Average  daily  maximum  stream  temper- 
ature was  4  C  greater,  and  coliform  densities  and 
phenol  concentrations  decreased.  Total  organic  ni- 
trogen, phosphorus,  iron,  manganese,  and  zinc 
were  significantly  correlated  with  turbidity  during 
construction,  but  only  total  phosphorus  was  corre- 
lated with  turbidity  before  construction.  (Peters- 
PTT) 
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DISTRIBUTION  OF  COPPER  IN  A  RIVER 
SEDIMENT  AND  ITS  BIOLOGICAL  AVADL- 
ABILJTY  (KUPFERVERTETLUNG  ES  ETNEM 
FLUSSSEDIMENT  UND  SEINE  BIOLO- 
GISCHE  VERFUGBARKEID, 
G.  Gellert,  and  R.  Wittassek. 
Fresenius'  Zeitschrift  fur  Analytische  Chemie 
ZACFAU,  Vol.  322,  No.  7,  p  700-703,  December 
1985.  4  tab,  32  ref. 

Descriptors:  'Copper,  •Sediments,  'Industrial 
wastes,  Rivers,  River  Sieg,  Benthos,  Atomic  ab- 
sorption spectrometry,  Metals. 


Sediment  and  macrozoobenthos  were  tested  for 
their  copper  content  in  a  region  of  the  river  Sieg 
below  a  cable  metal  work.  Copper  could  be  ana- 
lyzed directly  from  the  dry  weight  with  Zeeman 
AAS.  Gradients  in  sediments  and  organisms 
showed  copper  enrichment  originated  from  the 
cable  metal  work.  Ephemerella  ignita,  Asellus 
aquaticus  and  Hydropsyche  sp.  accumulated 
copper.  Eaetis  sp.  seemed  to  regulate  the  copper 
uptake  and  Stictotarsus  12-pustulatus  had  a  restric- 
tive copper  concentration.  Differences  in  the 
copper  uptake  may  relate  to  feeding  type,  sediment 
association,  age,  and  size  of  organism.  (Author's 
abstract) 
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ACUTE  TOXICITY  OF  BRASS  PARTICLES  TO 
DAPHNIA  MAGNA, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD. 
D.  W.  Johnson,  M.  V.  Haley,  G.  S.  Hart,  W.  T. 
Muse,  and  W.  G.  Landis. 

Journal  of  Applied  Toxicology  JJATDK,  Vol.  6, 
No.  3,  p  225-228,  June  1986.  1  fig,  3  tab,  16  ref. 

Descriptors:  *Toxicity,  *Aquatic  animals,  'Daph- 
nia,  'Brass,  Particulate  matter,  Ecosystems,  Aquat- 
ic insects,  Copper,  Zinc,  Fate  of  pollutants,  Hydro- 
genion  concentration. 

The  aquatic  toxicity  of  brass  particles  was  exam- 
ined in  acute,  48  hour  bioassays  using  the  water 
flea,  Daphina  magna.  Tests  were  conducted  with 
uniform  suspensions  of  uncoated  brass  particles, 
brass  particles  coated  with  Teflon  solution,  silica 
particles,  and  titanium  dioxide  particles.  The 
Teflon  coating  solution  and  the  supernatant  of  the 
brass  suspension  (after  settling  of  the  brass)  also 
were  tested.  All  tests  were  conducted  according  to 
guidelines  set  forth  by  the  US  Environmental  Pro- 
tection Agency  and  the  Organization  for  Econom- 
ic Cooperation  and  Development.  Mean  EC50  de- 
terminations of  20.0  microgram/L  and  23.6  micro- 
gram/L  were  calculated  for  uncoated  and  coated 
brass  particles,  respectively.  The  silica,  titanium 
dioxide,  and  Teflon  each  has  an  EC50  >  1  g/L. 
Chemical  fate  studies  demonstrated  that  the  brass 
dissocated  to  its  ionic  components  of  copper  and 
zinc  quickly  at  pH  2.0.  At  pH  5.0  and  6.5,  the 
dissociation  occurred  too  slowly  to  account  for  the 
observed  toxicity.  The  data  suggest  that  the  toxici- 
ty is  due  to  filtration  by  the  daphnids  and  inges- 
tion. EC50  determinations  for  the  brass  particles 
are  nearly  identical  with  published  EC50  values 
for  copper  salts.  (Author's  abstract) 
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MUNICIPAL    SEWAGE    SLUDGE    APPLICA- 
TION ON  OHIO  FARMS:  HEALTH  EFFECTS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 

Preventive  Medicine. 

For  primary  bibliographic  entry  see  Field  5E. 
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MUNICIPAL  SEWAGE  SLUDGE  APPLICA- 
TION ON  OHIO  FARMS:  TISSUE  METAL 
RESIDUES  AND  INFECTIONS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 

Preventive  Medicine. 

For  primary  bibliographic  entry  see  Field  5E. 
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MUNICIPAL  SEWAGE  SLUDGE  APPLICA- 
TION ON  OHIO  FARMS:  ESTIMATION  OF 
CADMIUM  INTAKE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 

Preventive  Medicine. 

For  primary  bibliographic  entry  see  Field  5E. 
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ECOLOGY  OF  PLUMATELLA  EMARCTNATA 
(ECTOPROCTA:PHYLACTOLAEMATA)  IN 
THE  SURFACE  WATERS  OF  MADHYA  PRA- 
DESH WITH  A  NOTE  ON  ITS  OCCURRENCE 
IN  THE  PROTECTED  WATERWORKS  OF 
BHOPAL  (TNDIA), 

Bhopal  Univ.  (India).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  5F. 


W87-00655 


CRUSTACEA  (PROCAMBARUS  CLARKID  RE- 
SPONSE TO  AN  ORGANOPHOSPHATE  DD2T, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

F.  H.  Sklar. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  39,  No.  2,  p  131-140,  October  1985.  2  fig,  1 

tab,  23  ref.  EPA  Grant  R804976. 

Descriptors:  *Insecticides,  'Water  pollution  ef- 
fects, 'Crustaceans,  'Organophosphorous  pesti- 
cides, 'Crayfish,  'Agricultural  runoff,  'Louisiana, 
Diet,  Procambarus,  Wetlands,  Public  health,  Tox- 
icity, Contamination. 

Large  quantities  of  the  organophosphate  Guthion, 
used  to  control  insect  infestation  on  large  Louisi- 
ana plantations,  can  potentially  enter  nearby  wet- 
land habitats  and  commercially  important  crayfish 
populations.  The  absorption  of  Guthion  to  plant 
oils  and  organic  sediments  means  that  its  impact  on 
crayfish  will  include,  and  possibly  be  dominated 
by,  its  oral  rather  than  dermal  toxicity.  Guthion 
was  tested  for  acute  and  chronic  oral  toxicity  with 
the  red  swamp  crayfish  Procambarus  clarkii.  The 
48  hr  LD50  of  Guthion  for  adult  crayfish  was  1.9 
mg/kg  crayfish  and  was  substantially  higher  than 
published  dermal  toxicity  values.  Chronic  effects, 
tested  at  25  microgram/kg  of  crayfish  food  for  8 
months,  had  no  effects  on  growth  rates.  However, 
the  rate  of  senescence  inceased  for  those  crayfish 
fed  Guthion-contaminated  food.  Treated  crayfish 
began  to  die  2-3  months  before  their  control  coun- 
terparts. This  was  a  life-span  reduction  of  15-20% 
for  the  males  and  7-10%  for  the  females.  It  is 
recommended  that  the  establishment  of  runoff 
standards  for  organophosphates  be  based  on  the 
response  of  ecologically  significant  aquatic  inverte- 
brates to  chronic  contamination,  both  in  the  water 
and  on  food  substances.  (Author's  abstract) 
W87-00656 


EFFECTS  OF  AERIAL  SPRAYTNG  OF  CHLOR- 

PHOXIM  ON  THE  BRAIN  ACETYLCHOIJN- 

ESTERASE  ACTIVITY  OF  FISH  FROM  THREE 

RIVERS    E\    THE    IVORY    COAST,    WEST 

AFRICA 

Institute  of  Aquatic  Biology,  Achimota  (Ghana). 

L.  A.  K.  Antwi. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  39,  No.  2,  p  151-159,  October  1985.  1  fig,  2 

tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticieds, 
•Fish,  'Africa,  'Drganophosphorus  pesticides, 
•Chlorphoxim,  Pollutants,  Acetylcholinesterase 
activity,  Brain  activity,  Rivers,  Ivory  Coast,  Tila- 
pia, Alestes,  Ecosystems,  Larvicides. 

The  effect  of  aerial  treatment  of  rivers  with  chlor- 
phoxim, in  connection  with  the  ongoing  Onchocer- 
ciasis Control  Program  (OCP)  in  the  Volta  River 
Basin,  on  the  brain  acetylcholinesterase  (AChE) 
activity  of  three  fish  species  Tilapia  galilaea,  Tila- 
pia  zilli  and  Alestes  nurse  has  been  studied  in  the 
Ivory  Coast.  A  cage  experiment  with  Tilapia  zilli, 
placed  just  below  the  breeding  site  of  Simulium 
damnosum  s.l.  in  the  river  Marahoue  and  aerially 
treated  with  chlorphoxim  at  a  concentration  of 
0.05  mg/liter  per  10  min  of  river  discharge, 
showed  a  16%  reduction  in  the  brain  acetylcholin- 
esterase activity  of  the  caged  Tilapia  zilli  after  2  hr 
and  about  20%  after  5  hr  of  the  river  treatment. 
However,  there  was  no  reduction  in  the  brian 
AChE  activity  of  some  Tilapia  galilaea,  Tilapia 
zilli  and  Alestes  nurse  randomly  taken  with  a  cast 
net  from  the  rivers  Bandama  and  N'zi,  which  had 
been  similarly  treated  with  chlophoxim  for  about 
10  months.  During  river  treatment  the  fish  avoid 
the  impact  of  the  larvicide  by  swimming  down- 
stream. (Author's  abstract) 
W87-00657 


SUBMERGED  MACROPHYTIC  VEGETATION 
IN  RELATION  TO  EUTROPHICATION  LEVEL 
EN  KUMAUN  HTMALAYA, 

Kumaun  Univ.,  Nairn  Tal  (India).  Dept.  of  Botany. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

R.  Purohit,  and  S.  P.  Singh. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  39,  No.  2,  p  161-173,  October  1985.  1  fig,  4 
tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Macro- 
phytes,  *Lakes,  *Eutrophication,  *Kumaun  Hima- 
laya, 'India,  Naukuchiya  Tal,  Bhim  Tal,  Naini  Tal, 
Ecosystems,   Biomass,  Aquatic  plants,   Pollution. 

Three  major  lakes,  Naukuchiya  Tal,  Bhim  Tal  and 
Naini  Tal,  of  the  Kumaun  Himalayan  region  were 
studied  to  reveal  any  relationship  between  produc- 
tivity of  submerged  macrophytes  and  lake  eutroph- 
ication.  These  lakes  were  more  or  less  similar  in 
size  but  varied  in  regard  to  size  of  human  popula- 
tion in  the  catchment.  The  level  of  eutrophication 
increased  with  the  increasing  catchment  popula- 
tion size.  The  maximum  depth  to  which  macro- 
phytes could  colonize  was  directly  related  to  the 
transparancy  of  the  water.  The  productivity  per 
unit  area  of  the  submerged  community  in  these 
lakes  increased  as  eutrophication  increased. 
Among  the  dominant  macrophytes,  Ceratophyllum 
demersum  and  Myriophyllum  spicatum  attained 
their  peak  importance  value  (in  terms  of  biomass 
and  net  productivity)  at  the  lowest  level  of  eu- 
trophication, and  Potamogeton  pectinatus  at  the 
highest  level  of  eutrophication.  Hydrilla  verticil- 
lata  was  recorded  in  each  lake,  and  its  importance 
value  tended  to  increase  with  increasing  eutroph- 
ication. (Author's  abstract) 
W87-00658 


EFFECT  OF  MERCURY  ON  SOME  AQUATIC 
PLANTS 

Institute  'of  Science,   Bombay   (India).   Dept.   of 

Botany. 

G.  N.  Mhatre,  and  S.  B.  Chaphekar. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  39,  No.  3,  p  207-216,  November  1985.  1  fig,  3 

tab,  16  ref. 

Descriptors:  *Water  pollution  effects,  *Mercury, 
•Aquatic  plants,  *Bioindicators,  Pollutants, 
•Aquatic  plants,  Aquatic  life,  Chlorophyll,  Phyto- 
mass,  Metals,  Toxicity. 

Three  aquatic  plants,  Hydrilla  verticillata  Presl, 
Pistia  stratiotes  L.  and  Salvinia  molesta  D.  S. 
Mitchell,  were  treated  with  different  concentra- 
tions of  mercury  ranging  from  1  to  1000  micro- 
gram/liter  at  three  different  exposure  durations,  1, 
3  and  5h.  They  were  all  severely  affected  by 
mercury.  Foliar  injury,  chlorophyll  content  and 
phytomass  showed  preceptible  effects  with  increas- 
ing exposure  to  the  metal.  In  the  case  of  floating 
plants  a  positive  relationship  was  obtained  between 
Leaf  Injury  Index  (LII)  and  doses  of  the  metal. 
The  possible  use  of  aquatic  plants  in  general,  and 
floating  plants  in  particular,  as  simple  bioassay 
material  in  biomonitoring  and  toxicity  studies  is 
discussed  with  special  reference  to  LII  as  a  simple 
biomonitoring  parameter.  (Author's  abstract) 
W87-00660 


EFFECT  OF  ACCLIMATISATION  ON  THE 
TOXICITY  OF  CHEMICALS  TO  ACTIVATED 
SLUDGE  MICROORGANISMS, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field   5D. 
W87-00661 


MIXED  CULTURE  BIOLOGICAL  ACTIVITY 
IN  WATER  CONTAINING  LOW  CONCENTRA- 
TIONS OF  CYANIDE,  PHENOL  AND  BOD, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00663 


SUBACUTE  PHYSIOLOGICAL  EFFECTS  OF 
BLEACHED  KRAFT  MILL  EFFLUENT  (BKME) 
ON  THE  LIVER  OF  TROUT,  SALMO  GAIRD- 
NERI, 

Helsinki  Univ.  (Finland).  Dept.  of  Zoology. 

A  O.  J.  Oikari,  and  J.  Niittyla. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  10,  No.  2,p  159-172,  October  1985. 


5  fig,  8  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Physiologi- 
cal ecology,  'Rainbow  trout,  'Fish,  'Pulp  wastes, 
'Bleaching  wastes,  Aquatic  animals,  Trout,  Ef- 
fluents, Toxicity,  Pulp  and  paper  industry,  Phen- 
ols, Wastewater,  Glycogen,  Chlorinated  hydrocar- 
bons. 

Rainbow  trout  (Salmo  gairdneri)  were  exposed  for 
10  and  30  days  to  microbiologically  treated  efflu- 
ent of  a  bleached  kraft  pulp  and  paper  mill 
(BKME).  Throughout  the  experiments,  the  quality 
of  dilution  water,  taken  from  an  upstream  location 
close  to  the  mill,  was  allowed  to  vary  both  diurnal- 
ly  and  seasonally  (September-October)  in  a  natural 
manner.  The  test  concentrations  averaged  0  (con- 
trol), 0.6,  1.2,  2.0,  and  5.1%  (v/v)  of  BKME. 
Conjugates  of  all  major  resin  acids  and  chlorinated 
phenolics  of  BKME,  except  chlorocatechols,  were 
detected  in  trout  bile.  They  comprised  93.1-99.9% 
of  the  total  amounts  in  the  bde.  The  level  of 
conjugated  resin  acids  increased  linearly  with  the 
content  of  BKME  in  test  water.  On  the  other  hand, 
no  increase  in  concentration  of  conjugated  pheno- 
lics was  seen  above  2%  BKME.  In  the  blood 
plasma  no  conjugates  were  analyzable.  Concentra- 
tions of  free  resin  acids  in  the  blood  plasma,  but 
not  in  the  bile,  increased  at  high  test  concentrations 
of  BKME.  No  active  excretion  of  free  resin  acids 
from  plasma  to  bile  can  be  inferred,  but  some  of 
the  phenolics-particularly  3,  4,  5,  6,  -tetrachloro- 
guaiacol-  seem  to  be  concentrated  in  the  bile  as  a 
free  compound.  Changes  in  several  biochemical 
parameters  did  not  display  any  simple  relationship 
with  the  external  concentrations  of  BKME.  In 
intermediate  exposure  concentrations,  however, 
liver  RNA  and  protein  concentrations  were  de- 
creased after  10  days  but  concentrations  of  liver 
glycogen  and  water  were  unresponsive  to  BKME 
at  the  dilutions  investigated.  (Author's  abstract) 
W87-O0664 


aquatic  life  depends  on  the  ability  of  the  aquatic 
system  to  withstand  acidic  rainwater,  which  in 
turn  is  very  dependant  on  the  buffer  capacity  of 
the  system.  Thus  the  effect  of  decaying  vegetation 
(leaves)  from  oak,  pine  and  cypress  trees  on  the 
buffer  capacity  of  water  was  studied,  because  they 
are  common  in  Louisiana  and  are  a  primary  source 
of  leaf  Utter  in  local  lakes  and  streams.  Results 
have  shown  that  when  the  leaves  decompose  the 
pH  was  initially  less,  but  over  a  period  of  time  the 
pH  and  the  buffer  capacity  increases.  The  increase 
in  pH  and  buffer  capacity  depending  on  the  species 
of  leaves  studied  indicates  that  some  leaves  may  be 
beneficial,  and  may  help  combat  the  effects  of  acid 
rain.  But  others,  perhaps  pine,  aggrevates  acidity 
problems.  (Khumbatta-PTT) 
W87-00677 


SEWAGE  EFFLUENT  BIOMONITORING:  L 
SURVIVAL,  GROWTH  AND  HISTOPATHOLO- 
GICAL  EFFECTS  IN  CHANNEL  CATFISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00681 


SEWAGE  EFFLUENT  BIOMONrTORTNG:  IL 
BIOCHEMICAL  INDICATORS  OF  AMMONIA 
EXPOSURE  EN  CHANNEL  CATFISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00682 


SEPTIC    TANK    DENSITY    AND    GROUND- 
WATER CONTAMINATION, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00684 


INFLUENCE  OF  BENZENE  ON  THE  PHYTO- 
PLANKTON  AND  ON  DAPHNIA  PULEX  TN 
COMPARTMENTS  OF  AN  EXPERIMENTAL 
POND, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
J.  P.  Lay,  W.  Schauerte,  L.  Peichl,  W.  Klein,  and 
F.  Korte. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  10,  No.  2,  p  218-227,  October 
1985.  6  fig,  2  tab,  8  ref.  Commission  of  the  Europe- 
an Communities  Contract  187-77-IENVD. 

Descriptors:  'Water  pollution  effects,  'Benzene, 
•Phytoplankton,  'Daphnia,  Plankton,  Aquatic 
plants,  Experimental  ponds,  Ponds,  Toxicity. 

Benzene,  with  initial  concentrations  of  100  and  50 
mg  per  liter,  was  dosed  in  duplicates  into  four 
compartments  of  a  small  pond.  The  decrease  of 
concentration  in  the  water  was  exponential  with  a 
mean  half-life  of  4.7+  or  -  0.9  days.  Following 
benzene  application,  the  phytoplankton  density 
and  diversity  slightly  increased  relative  to  the  con- 
trols. Both  concentrations  were  lethal  for  the 
daphnids  present.  During  24-hr  in  vitro  tests  with 
Daphnia  pulex  (initial  benzene  concentrations  < 
50  mg  per  liter),  a  direct  correlation  between  mo- 
bility and  decreasing  chemical  concentration  was 
observed.  (Author's  abstract) 
W87-00666 


EFFECT  OF  DECAYING  LEAVES  ON  THE  PH 
AND  BUFFER  CAPACITY  OF  WATERS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Chemistry. 

P.  M.  Deano,  and  J.  W.  Robinson. 

Journal  of  Enviormental  Science  and  Health  (A) 

JESEDU,  Vol.  20,  No.  8,  p  903-911,  1985.  3  fig,  10 

ref. 

Descriptors:  'Buffer  capacity,  'Decaying  leaves, 
•Leaves,  'Acid  rain,  Vegetation,  Hydrogen  ion 
concentration,  Water  chemistry. 

Acid  rain  has  become  a  significant  environmental 
problem   in   the   United   States.   The  survival  of 


PARTITIONING  LIGHT  ATTENUATION  TN 
AN  ACTDIC  LAKE, 

Upstate  Freshwater  Inst,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  G.  C.  Schafran,  and  C.  T.  Driscoll. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol  42,  No.  11,  p  1707-1711,  November 
1985.  5  fig,  25  ref. 

Descriptors:  'Acidic  water,  'Lakes,  'Acidic  lakes, 
'Acid  rain,  'Light  penetration,  Opacity,  Carbon, 
Dissolved  organic  carbon,  New  York,  Aluminum, 
Dart's  Lake,  Thermal  stability. 

Although  a  number  of  researchers  have  reported 
that  acidification  of  lakes  is  accompanied  by  an 
increase  in  transparency,  there  has  been  no  system- 
atic evaluation  of  the  processes  responsible  for  this 
transformation.  The  attenuation  of  light  was  parti- 
tioned in  acidic  Dart's  Lake,  located  in  the  Adiron- 
dack region  of  New  York  from  May  to  September 
1982.  Changes  in  light  attenuation  K  sub  d  and 
light  absorption  (a)  were  regulated  largely  by 
'gelbstoff.  Substantial  decreases  in  K  sub  d  and  (a) 
occurred  through  the  study  period  and  were  corre- 
lated with  a  depletion  in  the  concentration  of  dis- 
solved organic  carbon  (DOC).  In-lake  concentra- 
tions of  DOC  were  controlled  by  terrigeneous 
loading  and  in-lake  processes.  The  decreases  in 
DOC  and  the  attendant  decreases  in  (a)  and  K  sub 
d  were  coupled  to  a  loss  of  Al  from  the  water 
column  of  the  lake.  Coagulation/absorption  of 
DOC  by  Al  may  have  helped  in  increasing  lake 
clarity  and  decreasing  the  thermal  stability  of 
lakes.  (Author's  abstract) 
W87-00691 


STABLE  CARBON  AND  NITROGEN  ISOTOPE 
TRACERS  OF  TROPHIC  DYNAMICS  IN  NAT- 
URAL POPULATIONS  AND  FISHERIES  OF 
THE  LAHONTAN  LAKE  SYSTEM,  NEVADA, 

Carnegie  Institution  of  Washington,  DC.  Geo- 
physical Lab. 

M.  L.  F.  Estep,  and  S.  Vigg. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  42,  No.  11,  p  1712-1719,  November 
1985.  2  fig,  7  tab,  31  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Isotopic  tracers,  *Fcod  chains, 
•Cyanophyta,  'Trophic  level,  'Nevada,  Isotope 
studies.  Tracers,  Carbon,  Nitrogen,  Fisheries, 
Lakes,  Lahontan  lake  system,  Inorganic  com- 
pounds. Algae,  Trout,  Salmon,  Diets. 

The  influence  of  combined  inorganic  N  on  the 
growth  of  N  sub  2  fixing  blue-green  algae  (Aphani- 
zomenon  flos-aquae)  in  Lahontan  Reservoir  was 
detected  with  N  isotopic  compositions  that  were 
enriched  in  15-N.  In  Pyramid  Lake,  however,  the 
delta  15-N  of  the  entire  food  web  was  influenced 
by  a  contribution  of  isotopically  light  N  released 
from  N  sub  2  fixing  blue-green  algae  (Nodularia 
spumigena).  Carbon  isotope  ratios  delta  13-C  of 
these  unpalatable,  blue-green  algae  from  both  lakes 
were  different  enough  from  the  zooplankton  and 
higher  animals  to  preclude  a  direct  trophic  link. 
An  enrichment  in  13-C  with  tropic  level  in  the 
food  chain  was  measured  in  both  lakes.  Carbon 
isotopes  ratio  measurements  clearly  illustrated  the 
isotopic  similarity  between  hatchery-raised  Lahon- 
tan cutthroat  trout  (Salmo  clarki  henshawi)  and 
cui-ui  (Chasmistes  cujus)  and  the  artificial  diet,  but 
differed  from  the  delta  13-C  of  their  wild  counter- 
parts consuming  natural  foods.  There  is  a  consist- 
ent isotope  fractionation  between  the  delta  13-C  of 
scales  and  the  delta  13-C  of  muscle  from  fish  that  is 
species  specific.  These  results  demonstrate  that  fish 
scales,  as  well  as  muscle,  can  be  used  to  determine 
diet  (Author's  abstract) 
W87-00692 


ALUMINUM  BIOACCUMULATION  AND  TOX- 
ICTTY  TO  DAPHNIA  MAGNA  IN  SOFT 
WATER  AT  LOW  PH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

M.  Havas. 

Canadian  Journal  of  Fisheries  and  Aquatic  Science 

CJFSBX,  Vol.  42,  No.  11,  p  1741-1748,  November 

1985.  6  fig,  2  tab,  31  ref. 

Descriptors:  'Aluminum,  *Acid  rain,  'Acidic 
lakes,  'Toxicity,  'Daphnia,  'Hydrogen  ion  con- 
centration, 'Bioaccumulation,  Soft  water,  Mortali- 
ty, Fish,  Aquatic  animals,  Calcium. 

Aluminum  may  be  either  harmful  or  beneficial  to 
Daphnia  magna  (Straus)  depending  on  pH  and  on 
the  Al  concentration  in  the  water.  Results  are 
based  on  laboratory  experiments  conducted  at  vari- 
3us  concentrations  of  total  Al  (0.02-1.02  mg/L)  in 
soft  water  (2.5  and  12.5  mg  Ca/L)  adjusted  from 
pH  6.5  to  4.5.  Maximum  Al  toxicity  and  nmiimnm 
M  bioaccumulation  were  observed  at  pH  6.5  (at 
md  above  0.32  mg  total  Al/L).  At  lower  pHs  (< 
Jr  =  5.0),  H(+)  was  toxic  to  D.  magna.  Alumi- 
iiim  (1.02  mg/L)  temporarily  ameliorated  H(+) 
axiciry  at  pH  4.5.  Calcium  reduced  H(+)  toxicity 
«  pH  5.0  and  Al  toxicity  at  pH  6.5.  Mortality  in 
he  presence  of  Al  and  also  at  low  pH  was  associ- 
Ued  with  a  net  loss  of  Na  and  CI  from  the  daph- 
lids.  The  Ca  content  of  the  daphnids  was  highly 
/ariable  and  appeared  to  have  no  pattern  apart 
rom  a  negative  correlation  with  the  Al  content  of 
he  daphnids  at  pH  5.0  and  5.5.  The  24-h  biocon- 
«ntration  ratio  for  Al  was  10,000  at  pH  6.5,  4000 
it  pH  5.0,  and  negligible  at  pH  4.5.  The  rapid 
lptake  of  Al,  particularly  at  circumneutral  pHs, 
nay  be  an  additional  source  of  Al  for  zooplankti- 
'orous  fish  and  other  predators.  (Author's  ab- 
tract) 
V87-00693 


: ARBON  FLOW  IN  A  TUNDRA  STREAM  ECO- 

(YSTEM, 

•iarine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 

ystems  Center. 

'or  primary  bibliographic  entry  see  Field  5B. 
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IENTHIC  BACTERIAL  BIOMASS  AND  PRO- 
DUCTION IN  TWO  BLACKWATER  RIVERS, 

Jeorgia  Univ.,  Athens.  Inst,  of  Ecology. 
?or  primary  bibliographic  entry  see  Field  5B 
V87-00702 


INFLUENCE  OF  PH,  ALUMINUM,  AND  OR- 
GANIC MATTER  ON  STREAM  INVERTE- 
BRATES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

T.  M.  Burton,  and  J.  W.  Allan. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,  Vol.  43,  No.  6,  p  1285-1289,  June  1986.  1 
fig,  28  ref.  DOI  Grant  A-120-MICH. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Acid  streams,  'Hydrogen  ion  concentration, 
'Aluminum,  'Organic  matter,  Aquatic  animals,  In- 
vertebrates, Streams,  Productivity,  Toxicity. 

The  interactive  effects  of  low  pH,  aluminum,  and 
organic  matter  on  five  species  of  invertebrates 
collected  from  low-alkalinity  (160-300  micro  eq/L) 
Michigan  streams  were  measured  using  five  28-d 
experiments  during  1982  and  1983.  Such  effects 
had  not  been  tested  previosly  for  these  species. 
Each  experiment  consisted  of  a  control  channel 
(pH  7.0),  a  pH  plus  Al  (250  or  500  micro  g  Al/L) 
modified  channel.  Three  experiments  were  con- 
ducted using  natural  stream  water  (dissolved  or- 
ganic carbon  of  42-47  mg  C/L),  while  two  were 
conducted  using  simulated  stream  water  with  no 
dissolved  organic  carbon  added.  The  invertebrates 
included  Asellus  intermedius  Forbes,  Pycnopsyche 
guttifer  (Walker),  Lepidostoma  liba  (Ross),  Ne- 
moura  sp.,  and  Physella  heterostropha  (Say).  Sur- 
vival rate  of  speices  was  significantly  decreased  at 
pH  4  compared  with  controls  but  not  at  pH  5 
except  for  Asellus  (15-20%  mortality).  Adding  500 
micro  g  Al/L  caused  significant  additional  mortali- 
ty under  some  conditions  for  all  species  except 
Physella.  Removal  of  organic  matter  from  the 
water  caused  complete  mortality  at  pH  4  for  Ne- 
moura  and  Asellus  when  500  micro  g  Al/L  was 
added  and  decreased  survival  for  Pycnopsyche  to 
less  than  20%.  Addition  of  citrates  as  an  organic 
ligand  reduced  susceptibility  to  Al  in  the  low- 
organic  streamwater  treatment.  (Author's  abstract) 
W87-O0704 


DIRECT  AND  INDIRECT  EFFECTS  OF  LOW 

PH  ON  THE  TRANSFORMATION  OF  DETRI- 

TAL  ENERGY  BY  THE   SHREDDING   CAD- 

DISFLY,  CLISTORONIA  MAGNIFICA 

(BANKS)  (UMNEPHJXIDAE), 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

K.  van  Frankenhuyzen,  K.  G.  H.  Geen,  and  C. 

Koivisto. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 

No.  10,  p  2298-2304,  October  1985.  4  fig,  7  tab,  28 

ref. 

Descriptors:  'Water  pollution  effects,  'Hydrogen 
ion  concentration,  'Acid  rain,  'Acid  streams, 
•Caddisfly,  Detrital  energy,  Growth  rates, 
Streams,  Lakes,  Ecosystems,  Larvae. 

A  shredding  caddisfly,  Clistoronia  magnifica 
(Banks),  was  used  to  test  the  hypotheses  that  in- 
creased acidity  would  reduce  the  transformation  of 
detrital  energy  into  shredder  biomass  by  (i)  reduc- 
ing survival,  (ii)  increasing  maintenance  costs  at 
the  expence  of  growth,  and  (iii)  reducing  food 
quality  as  a  result  of  inhibition  of  microbial  activity 
on  the  leaf  litter.  Low  pH  reduced  larval  survival 
immediatly  after  hatching  and  during  the  moult 
from  third  to  fourth  instar.  However,  surviving 
larvae  developed  faster  at  pH  4.2-5.2  than  pH  5.8- 
6.4  and  produced  larger  pupae  and  adults.  Low  pH 
did  not  alter  metabolic  cost  or  ingestion  rates  of 
fourth  and  fifth  instar  larvae.  Accelerated  growth 
resulted  from  indirect  effects  of  low  pH  on  the 
food  resource,  which  suggested  improved  nutri- 
tional quality  of  leaf  litter  conditioned  at  low  pH. 
Enhanced  growth  of  late  instar  larvae,  however, 
did  not  compensate  for  the  decreased  survival  of 
early  instar  larvae,  possibly  resulting  in  lower 
shredder  production  under  acidic  conditions.  (Au- 
thor's abstract) 
W87-O0705 


TRACE  METAL  UPTAKE  AND  SODIUM  REG- 
ULATION IN  GAMMARUS  MARINUS  FROM 
METAL  POLLUTED  ESTUARIES  IN  ENG- 
LAND, 


Effects  Of  Pollution— Group  5C 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISTRIBUTION  OF  NUCULA  TURGIDA 
(BIVALVIA:PROTOBRANCHIA)  FROM 

DUBLIN  BAY,  IRELAND,  AND  THE  EFFECT 
OF  SEDIMENT  ORGANIC  CONTENT, 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

J.  G.  Wilson,  and  C.  Shelley. 
Marine  Biological  Association  of  the  United  King- 
dom Journal  JMBAAK,  Vol.  66,  No.  1,  p  119-130 
February  1986.  3  fig,  4  tab,  36  ref. 

Descriptors:  'Mollusks,  'Dublin  Bay,  'Ireland, 
•Water  pollution  effects,  Sediments,  Organic 
matter,  Statistical  analysis,  Aquatic  life,  Nucula, 
Population  density,  Ecological  effects. 

The  distribution  of  the  protobranch  bivalve 
Nucula  turgida,  which  is  an  obligate  deposit 
freeder,  was  investigated  in  Dublin  Bay,  Ireland, 
with  particular  reference  to  the  relationship  with 
organic  content  of  the  sediment.  The  density  con- 
tour followed  closely  the  1%  sediment  organic 
content  contour,  with  a  maiimiim  at  an  organic 
content  of  1.3%.  However  there  was  great  varia- 
bility in  the  relationship,  and  no  simple  correlation 
could  be  established.  It  is  suggested  that  depth  may 
also  be  a  factor.  The  dispersion  pattern  in  the  field 
(by  Chi  squared  approximation  to  Fisher"  Coeffi- 
cient of  Dispersion)  was  random  inclined  to  aggre- 
gation and  in  the  laboratory  (by  Nearest  Neighbor 
Analysis)  was  random  inclined  to  uniform  with  no 
change  in  the  pattern  with  density  or  animal  size. 
It  is  concluded  N.  turgida  was  unable  to  discrimi- 
nate between  sediments  of  organic  contents  rang- 
ing from  zero  to  twice  natural  levels  (2.14%).  This 
seems  to  suggest  that  any  link  between  population 
density  and  sediment  organic  content  seen  in  the 
field  is  not  the  consequence  of  the  adult  behavior 
patterns  or  preferences.  (Author's  abstract) 
W87-O0711 


FOCALITY  AND  SEASONALITY  OF  SCHISTO- 
SOMA MANSONI  TRANSMISSION  IN  THE 
GEZIRA  IRRIGATED  AREA,  SUDAN, 

Institute     for     Tropical     Medicine,     Khartoum 

(Sudan).  Schistosomiasis  Research  Project 

For  primary  bibliographic  entry  see  Field  5G. 
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ENVIRONMENTAL  IMPACTS  OF  FOUR  IN- 
SECTICIDES ON  NON-TARGET  ORGANISMS 
IN  THE  GEZIJIA  IRRIGATION  SCHEME 
CANALS  OF  SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 

A.  A.  R.  A.  Karim,  A.  A.  M.  Haridi,  and  E.  A.  El 

Rayah. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 

88,  No.  2,  p  161-168,  April  1985.  2  fig,  5  tab,  15  ref. 

Descriptors:  'Environmental  effects,  'Pesticide 
toxicity,  'Insecticides,  'Sudan,  'Gezira,  Canals, 
Irrigation,  Endosulfan,  Dimethoate,  Dursban,  De- 
camethrin,  Fish,  Snails,  Mollusks,  Arthropods, 
Toxicity,  Pesticides,  Irrigation  canals. 

The  toxic  effects  of  the  insecticides  endosulfan, 
decamethrin,  dimethoate,  and  dursban  were  stud- 
ied on  the  aquatic  fauna  of  some  of  the  Gezira 
irrigation  canals.  The  animal  groups  selected  were 
fishes,  arthropods,  and  snails.  Endosulfan  was 
highly  toxic,  particularly  to  Gambusia  affinis, 
under  field  and  laboratory  conditions.  All  animals 
proved  to  be  less  sensitive  to  decamethrin  in  the 
field,  probably  because  its  toxicity  was  reduced  by 
reaction  with  organic  matter.  However,  it  proved 
to  be  the  most  toxic  chemical  to  all  organisms  in 
the  laboratory,  probably  because  of  the  presence  of 
the  solvent  in  the  emulsifiable  concentrate  formula- 
tion. Dimethoate  had  a  very  low  toxicity  to  all 
organisms  both  in  the  field  and  in  the  laboratory. 
Dursban  had  a  lower  toxicity  to  fish  than  did 
endosulfan  under  laboratory  conditions,  but  higher 
toxicity  to  arthropods  and  snails.  In  the  field,  the 
highest  mortality  among  fish  was  obtained  when 
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dursban  was  mixed  with  endosulfan.  For  all  insec- 
ticides, fish  were  the  least  tolerant  of  all  animals 
tested,  followed  by  arthropods  and  then  mollusks. 
(Author's  abstract) 
W87-00721 


MICROBIAL  RESPONSES  TO  SALT-INDUCED 
OSMOTIC  STRESS:  V.  EFFECTS  OF  SALINITY 
ON  GROWTH  AND  DISPLACEMENT  OF  SOIL 
BACTERIA 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

D.  R.  Polonenko,  C.  I.  Mayfield,  and  E.  B. 

Dumbroff. 

Plant  and  Soil  PLSOA2,  Vol.  92,  No.  3,  p  417-425, 

1986.  4  tab,  35  ref. 

Descriptors:  *Salt  tolerance,  *  Microbiological 
studies,  'Osmotic  pressure,  Salt  balance,  Soil  bac- 
teria, Microorganisms,  Salinity,  Soil  columns, 
Stress,  Ecological  effects,  Water  pollution  effects. 

Soil  columns  were  exposed  to  balanced  (l°w 
Na(+))  or  unbalanced  (high  Na(+))  high-salt  solu- 
tions for  a  period  of  7  days  followed  by  7  days  of 
stress  relief.  Total  numbers  of  bacteria  released 
into  the  perfusates  rose  under  both  types  of  stress, 
but  the  proportion  of  displaced  bacteria  that  were 
viable  fell  significantly.  Relief  from  both  types  of 
stress  stimulated  rapid  increases  in  the  number  of 
viable  micro-organisms  released  from  soil.  Exami- 
nation of  the  soils  at  the  end  of  the  relief  periods 
revealed  that  soils  exposed  to  stress  contained 
more  viable  bacteria  than  the  non-stressed  con- 
trols. However,  high  levels  of  balanced  stress  led 
to  a  significant  decrease  in  species  diversity  within 
the  microbial  population,  but  a  similar  effect  was 
not  observed  in  soils  exposed  to  unbalanced,  high 
Na(+)  stress.  This  shows  that  while  salt  stress  may 
cause  a  significant  reduction  in  the  number  of 
microorganisms  in  a  soil,  a  large  proportion  of  the 
microbial  population  can  rapidly  adapt  to  marked 
changes  in  salinity.  (Author's  abstract) 
W87-00723 


BLOOMS  OF  CYANOBACTERIA  ON  THE  PO- 
TOMAC RTVER, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biochemis- 
try. 

D.  W.  Krogmann,  R.  Butalla,  and  J.  Sprinkle. 
Plant  Physiology  PHPLAY,  Vol.  80,  No.  3,  p  667- 
671,  March  1986.  1  fig,  3  tab,  32  ref.  NSF  Grant 
No.  PCM  82035143. 

Descriptors:  *Eutrophication,  •Cyanophyta,  •Po- 
tomac River,  Washington  DC,  Algae,  Ecosystems, 
Aquatic  life,  Ammonia,  Rivers,  Ecological  effects, 
Pohick  Bay,  Nitrogen,  Water  pollution  effects. 

Blooms  of  cyanobacteria  are  characterized  by  the 
sudden  appearance  of  large  numbers  of  cells.  The 
blooms  are  most  obvious  when  the  cyanobacterium 
is  one  containing  gas  vacuoles  that  allow  it  to 
concentrate  at  the  surface  of  the  water  as  a  green 
scum  to  maximize  light  absorption  for  photosyn- 
thesis. Articles  in  Washington,  DC.  papers  report- 
ed a  controversy  as  to  whether  a  bloom  on  the 
Potomac  River  was  the  result  of  unusual  weather 
conditions  or  relaxed  discharge  standards  at 
sewage  treatment  plants.  Small  samples  of  the 
bloom  were  obtained  the  next  day,  and  two  weeks 
later,  at  Pohick  Bay  Regional  Park  in  Virginia,  and 
were  identified  as  the  cyanobacterium  Microcystis 
aeruginosa  with  other  organisms  visible  to  micro- 
scopic examination.  The  cell  mass  persisted  into 
the  afternoon,  but  was  gone  by  sunset  when  the 
cyanobacteria  had  left  the  surface  and  the  river 
assumed  a  more  normal  appearance.  Historical 
data  (from  local  newspapers)  covering  54  years  of 
river  flow  measurements  between  1930  and  1983, 
refers  to  algal  blooms  found  for  1 1  years.  In  each 
of  these  years,  there  were  two  consecutive  months 
of  very  low  river  flow  and  these  were  usually 
months  of  low  rainfall.  Therefore,  it  seems  that 
cyanobacteria  bloom  in  the  Potomac  River  when 
there  is  little  rainfall  and  a  low  flow  rate.  Howev- 
er, there  are  other  important  questions  about  the 
Potomac  bloom.  The  usual  impulse  is  to  attribute 
the  bloom  to  inadequate  sewage  treatment. 
Enzyme  activity  measurements  showed  no  detecta- 
ble nitrate  or  nitrited  reductase  in  the  cells  collect- 
ed at  Pohick  Bay.  These  enzymes  were  easy  to 


detect  in  cyanobacteria  grown  in  the  laboratory,  in 
media  containing  nitrate  as  the  nitrogen  source. 
Ammonia  suppresses  the  synthesis  of  the  enzymes 
for  nitrate  assimilation.  This  enzyme  activity  data 
is  consistent  with  the  high  concentration  of  ammo- 
nium in  the  river  at  Pohick  Bay  at  the  time  of 
collection  and  points  to  ammonia  as  principal  ni- 
trogen source  of  these  cells.  However,  it  seems 
unlikely  that  oxidation  of  the  ammonia  to  nitrate  in 
the  sewage  treatment  effluent  would  suppress 
cyanobacterial  blooms.  Most  laboratory  media  for 
the  culture  of  cyanobacteria  at  high  growth  rates 
use  nitrate  as  the  nitrogen  source  and  M.  aerugin- 
osa grows  vigorously  on  nitrate.  Thus,  while  the 
1983  bloom  used  ammonia  as  its  major  source  of 
nitrogen,  it  is  unlikely  that  future  blooms  would  be 
eliminated  by  the  oxidation  of  ammonia  to  nitrate 
at  the  sewage  treatment  plants.  (Lantz-PTT) 
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INHIBITION  OF  CELL  DD/ISION  BY  PRO- 
LINE ANALOGUES:  REVERSAL  BY  PROLEME 
AND  HIGH  SALINITY, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

G.  C.  Vanlerberghe,  and  L.  M.  Brown. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  123, 

No.  3,  p  229-239,  April  1986.  6  fig,  2  tab,  31  ref. 

Descriptors:  *Osmotic  pressure,  *Salt  balance, 
•Proline  analogs,  *Salinity,  Bacteria,  Microorga- 
nisms, Ponds,  Cell  division,  Stress,  Growth,  Water 
pollution  effects. 

Six  proline  analogs  were  tested  for  their  ability  to 
inhibit  cell  division  in  N.  bacillaris  at  low  salinity. 
Two  analogues,  thiazolidine-4-carboxylic  acid 
(T4C)  and  azetidine-2-carboxylic  acid  (A2C)  were 
found  to  be  effective  inhibitors.  Inhibition  by  1 
mM  T4C  was  not  readily  reversed  by  L-proline 
while  inhibition  by  20  mM  A2C  was  substantially 
reversed  by  an  equimolar  concentration  of  L-pro- 
line. Also,  inhibition  by  T4C  was  partially  reversed 
by  L-asparagine  and  L-glutamine  and  inhibition 
due  to  A2C  by  L-alanine  and  L-glutamine.  When 
cells  were  grown  in  high  salinity  media,  sensitivity 
to  inhibition  by  T4C  increased.  Conversely,  A2C 
became  ineffective  as  an  inhibitor  of  cells  at  high 
salinity.  Since  N.  bacillaris  accummulates  high  in- 
tracellular concentrations  of  free  proline  when 
grown  at  high  salinity,  the  reversal  of  inhibition  by 
A2C  at  high  salinity  may  have  been  due  to  the 
high  intracellular  pool  of  proline  in  such  cells. 
(Author's  abstract) 
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PHYSIOLOGICAL       ECOLOGY       OF      THE 

BLOOM-FORMING     ALGA     CHRYSOCHRO- 

MULESA  BREVrrURRITA  (PRYMNESIOPHY- 

CEAE)  FROM  LAKES  INFLUENCED  BY  ACTD 

PRECIPITATION, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

J.  D.  Wehr,  L.  M.  Brown,  and  K.  O'Grady. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  12,  p  2231-2239,  December  1985.  12  fig,  8  tab, 

32  ref. 

Descriptors:  'Physiological  ecology,  *Algae, 
'Chrysochromulina,  'Lakes,  'Acid  rain,  *Eu- 
trophication,  'Ontario,  'Water  pollution  effects, 
Odors,  Odor-producing  algae,  Algal  growth,  Hy- 
drogen ion  concentration,  Growth. 

Many  soft-water  lakes  in  northeastern  North 
America  subject  to  acid  precipitation  have  been 
affected  by  lakewide  odors  associated  with  blooms 
of  the  greenish-gold  alga,  Chrysochromulina  brevi- 
turrita  (Prymnesiophyceae).  This  study  was  under- 
taken to  establish  an  axenic  unialgal  culture  of  C. 
breviturrita,  develop  an  ecologically  realistic 
growth  medium  which  will  sustain  long-term 
growth,  and  determine  some  of  the  physicochem- 
ical  factors  controlling  algal  growth,  especially  pH 
tolerance.  The  alga  was  isolated  from  Cinder  Lake, 
Ontario  into  axenic  culture  and  maintained  in  a 
chemically  defined  medium  corresponding  to  the 
chemistry  of  acidified  lakes.  The  medium  devel- 
oped, Muskoka  No.  42,  is  described  and  compared 
with  the  average  water  chemistry  of  affected  lakes. 
The  pH  tolerance  range  was  determined  to  be  4.0- 


6.9,  with  an  optimum  of  5.5-6.9;  the  alga  was 
unable  to  survive  above  neutrality.  Additions  of 
bicarbonate  ion  at  100  micro-M  or  greater  com- 
pletely inhibited  growth.  Nutritional  studies  sug- 
gested an  inability  to  grow  on  any  nitrogen  source 
other  than  ammonium  ion.  The  alga  also  was  found 
to  require  the  vitamins  B12  and  thiamine,  but  not 
biotin.  This  is  the  first  instance  of  a  freshwater 
member  of  the  Prymnesiophyceae  axenically  main- 
tained in  a  defined  medium.  (Doria-PTT) 
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AGEING  OF  BLEACHED  KRAFT  MTLL  EF- 
FLUENT STUDD2D  BY  DEGRADATION  OF 
CHLORINATED  PHENOLIC  COMPOUNDS 
AND  SELENASTRUM  ALGAL  ASSAYS, 

Jyvaeskylae  Univ.   (Finland).   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECT  OF  SUGAR  MTLL  EFFLUENT  ON 
ENZYME  ACTIVITIES  OF  RICE  SEEDLINGS, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Life  Sciences. 

B.  K.  Behera,  and  B.  N.  Misra. 

Environmental  Research  ENVRAL,  Vol.  37,  No. 

2,  p  390-398,  August  1985.  4  fig,  19  ref. 

Descriptors:  'Effluents,  'Sugar  mills,  'Enzymes, 
•Water  pollution  effects,  Toxicity,  Rice,  Industrial 
wastes,  Food-processing  wastes. 

A  correlation  has  been  established  between  the 
retardation  of  growth  and  development  of  rice 
seedlings  treated  with  sugar  mill  effluent  and  the 
activities  of  some  key  enzymes  regulating  growth 
and  development  The  activity  of  rice  seedling 
peroxidase,  amylase,  and  nitrate  reductase  de- 
creased during  effluent  treatment,  possibly  due  to 
the  presence  of  large  amounts  of  various  cations 
and  anions  in  the  effluent.  High  concentrations  of 
ammonia  would  have  stimulated  nitrate  reductase 
activity,  which,  however,  decreased  significantly. 
High  chloride  concentrations  resulted  in  loss  of 
nitrate  reductase  activity  in  root  and  shoot  extract; 
the  chloride  may  be  acting  as  a  direct  nonspecific 
inhibitor  of  proteosynthesis  on  ribosomes  or  indi- 
rectly by  decreasing  nitrate  absorption.  Succinate 
dehydrogenase  (SDH)  activity  increased  nearly 
threefold  at  various  concentrations  of  effluent 
treatment,  followed  by  a  rapid  loss  after  12  hours. 
Stimulation  of  SDH  activity  may  be  caused  by  the 
large  amounts  of  ammonia  in  the  effluent.  Lysoso- 
mal enzymes  released  by  the  large  amounts  of 
cations  and  anions  in  the  effluent  may  disrupt 
mitochondrial  membranes,  causing  the  subsequent 
decrease  in  SDH  activity.  In  general,  it  is  suggest- 
ed that  changes  in  enzyme  activities  result  from 
ion-induced  denaturation  and  the  interactions 
among  deposited  salts.  (Doria-PTT) 
W87-00791 

HYDROGEN  ION  BUFFERING  OF  CULTURE 
MEDIA  FOR  ALGAE  FROM  MODERATELY 
ACDJIC,  OLIGOTROPHIC  WATERS, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-00800 


mON-MEDIATED  CHANGES  IN  THE 
GROWTH  OF  LAKE  ERIE  PHYTOPLANKTON 
AND  AXENIC  ALGAL  CULTURES, 

State  Univ.  of  New  York  Coll.  at  Fredonia.  Envi- 
ronmental Resources  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00801 

SUBLITTORAL  MACROBENTHIC  COMMU- 
NITY STRUCTURE  OF  AN  HUSH  SEA- 
LOUGH:  EFFECT  OF  DECOMPOSING  ACCU- 
MULATIONS OF  SEAWEED, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00804 
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Waste  Treatment  Processes — Group  5D 


GROWTH  RESPONSE  OF  YELLOW-POPLAR 
(LTRIODENDRON  TULIPIFERA  L.)  SEED- 
LINGS TO  OZONE,  SULFUR  DIOXIDE,  AND 
SIMULATED  ACIDIC  PRECD?ITATION, 
ALONE  AND  IN  COMBINATION, 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
A.  H.  Chappelka,  B.  I.  Chevone,  and  T.  E.  Burk. 
Environmental  and  Experimental  Botany 
EEBODM,  Vol.  25,  No.  3,  p  233-244,  August 
1985.  2  fig,  4  tab,  39  ref. 

Descriptors:  •Growth,  'Ozone,  *Sulfur  dioxide, 
•Acid  rain,  'Air  pollution  effects,  *Yellow-Poplar 
trees,  Sulfur  compounds,  Air  pollution,  Hydrogen 
ion  concentration,  Water  pollution  effects.  Chloro- 
phyll. 

Nine-week-old  yellow-poplar  were  exposed  to  03 
and/or  S02  in  combination  with  simulated  rain  for 
6  weeks  with  rain  applied  either  just  before  or  after 
fumigation.  Across  all  rain  treatments,  03  +  S02 
resulted  in  a  significant  decrease  in  growth  and  dry 
matter  production  and  an  increase  in  leaf  area  ratio 
(LAR)  compared  with  controls.  The  combined 
effect  of  03  and  S02  was  additive  or  greater.  A 
significant  gaseous  pollutant  x  rain  pH  interaction 
occurred  for  root  dry  weight,  leaf  area  increase, 
mean  relative  growth  rate  (RGR),  mean  unit  leaf 
rate  (ULR),  and  chlorophyll  content.  Ozone  expo- 
sure resulted  in  a  linear  decrease  in  root  dry 
weight,  leaf  area  increase,  RGR,  and  ULR,  as  the 
acidity  of  rain  increased,  whereas  fumigation  with 
S02  resulted  in  an  increase  in  these  growth  varia- 
bles as  rain  pH  decreased.  Chlorophyll  content 
increased  in  both  03  and  S02  treatments  as  the 
acidity  of  rain  increased.  Fumigation  of  wet  leaves 
caused  a  significant  reduction  in  dry  matter  pro- 
duction, shoot  elongation,  leaf  area,  RGR,  and 
ULR  as  compared  with  dry  leaves  across  all  treat- 
ments. The  results  of  this  study  demonstrate  that 
the  effects  of  multiple  pollutant  stresses  are  more 
deleterious  than  any  single  pollutant  exposure  for 
these  trees.  (Author's  abstract) 
W87-O0808 


ANALYSIS,  ACCUMULATION  AND  CENTRAL 
EFFECTS  OF  TRDIALOMETHANES.  I.  BRO- 
MOFORM, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

P.  Parra,  E.  Martinez,  C.  Sunol,  F.  Artigas,  and  J. 

M.  Tusell. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  24,  No.  2,  p  79-91,  1986.  4  fig,  4 

tab,  28  ref.  S 

Descriptors:  *Trihalomethanes,  •Drinking  water, 
•Barcelona,  'Spain,  *Bioaccumulation,  •Neurotox- 
icity, Bromoform,  Rats,  Metabolic  activity,  Cen- 
tral nervous  system,  Chromatography. 

The  effects  of  organic  micropollutants  on  the  cen- 
tral nervous  system  of  the  rat,  were  investigated 
using  bromoform  as  the  model  pollutant  because  it 
is  found  in  high  concentrations  in  the  Barcelona 
drinking  water  supply.  Chromatographic  analysis 
showed  that  bromoform  accumulated  in  rat  brain, 
kidney  and  fat,  in  increasing  order  and  was  rapidly 
eliminated  after  30  minutes.  Increased  metabolic 
activity  was  detected  that  could  be  attributed  to  an 
increased  nervous  activity,  stimulating  the  metabo- 
usm  of  serotonin,  or  to  its  greater  degradation. 
(Peters-PTT) 
W87-00831 

5D.  Waste  Treatment  Processes 

rERTIARY  TREATMENT  OF  SECONDARY 
EFFLUENT  BY  DISSOLVED  ATR  FLOTATION 
*M>  FILTRATION  (SANDFLOAT)  SYSTEM, 

(Crofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

\vailable  from  the  National  Technical  Information 

service,  Springfield,  VA.  22161,  as  PB83-171165, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

P.^ical  Report  No.  LIR/12-82/2,  December  6, 

1982.  23  p,  3  fig,  4  tab.  Contract  No.  L81 10031. 

descriptors:  *Secondary  wastewater  treatment, 
Effluents,    'Dissolved   air   flotation,    •Sandfloat 


system,  *Tertiary  wastewater  treatment, 
Wastewater  treatment,  Filtration,  Process  control, 
Flotation,  Municipal  wastewater,  Industrial 
wastewater,  Lenox,  Massachusetts. 

An  innovative  Sandfloat  system  has  been  designed 
and  developed  for  tertiary  treatment  of  municipal 
secondary  effluent.  The  new  process  system  con- 
sists of  two  important  unit  processes:  dissolved  an- 
notation and  filtration.  This  report  introduces  the 
Sandfloat  plant's  special  engineering  features,  tech- 
nology status,  process  performance,  process  limita- 
tions, chemical  requirements,  residual  generation, 
design  criteria,  process  reliability,  and  environmen- 
tal impact.  Based  on  technical  data  from  the  U.S. 
Environmental  Protection  Agency,  the  treatment 
efficiency  of  a  flotation/filtration  system  for  re- 
moval of  BOD,  COD,  TOC,  TSS,  oil  and  grease, 
total  phosphorus,  phenols,  cyanides,  various  toxic 
heavy  metals,  and  toxic  organics  is  compiled  and 
documented.  In  addition  to  tertiary  treatment  of 
municipal  effluent,  Sandfloat  plant  can  also  be  used 
for  municipal  water  treatment,  industrial  water 
treatment,  industrial  waste  treatment,  pretreatment 
of  reverse  osmosis  influent,  and  pretreatment  of 
carbon  adsorption  influent.  A  full  scale  one  MGD 
Sandfloat  plant  serving  6500  residents  in  the  Town 
of  Lenox,  MA,  is  also  described.  (Author's  ab- 
stract) 
W87-00001 


ANAEROBIC  TREATMENT  OF  GASIFTER  EF- 
FLUENTS, 

Georgia  Inst,  of  Tech.,  Atlanta. 

W.  H.  Cross,  E.  S.  K.  Chian,  F.  G.  Pohland,  M. 

Giabbai,  and  S.  R.  Harper. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE83-O01864, 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/FC/10297-T4,  September  1982. 

10  p,  3  fig,  12  tab. 

Descriptors:  'Anaerobic  digestion,  *Gasification, 
•Effluents,  Wastewater  treatment,  Total  organic 
carbon,  Chemical  oxygen  demand,  Phenols,  Meth- 
ane, Activated  carbon,  Nitrification. 

The  major  efforts  of  this  study  have  been  directed 
toward  the  reacclimation  of  two  anaerobic  treat- 
ment systems,  continued  steady  state  operation  of  a 
third  system  at  an  approximately  10%  raw 
wastewater  loading,  and  operation  of  a  nitrification 
system  on  full  strength  effluent  from  the  third 
anaerobic  treatment  system.  System  efficiency  has 
remained  fairly  good  with  average  removal  over 
90  days  being  42.0%,  44.4%  and  60.9%  for  total 
organic  carbon  (TOC),  chemical  oxygen  demand 
(COD),  and  phenol,  respectively.  Gas  production 
has  remained  relatively  high  with  an  average  pro- 
duction of  6.6  1/day  and  a  methane  content  of 
77.2%.  However,  close  examination  of  the  data 
indicates  a  very  slight  but  steady  decrease  in  per- 
formance based  on  phenol  removal,  both  overall 
and  especially  in  the  activated  carbon  column. 
Removal  of  residual  TOC,  COD,  TKN  and  NH3- 
N  were  all  excellent.  The  system  is  still  being 
operated  in  order  to  furnish  a  nitrified  waste  for  a 
planned  denitrification  system  to  be  put  in  oper- 
ation in  the  near  future.  The  progress  of  these 
efforts  along  with  project  expenditures  for  the 
above  contract  are  presented  in  detail.  (Lantz- 
PTT) 
W87-00069 


PLATING  WASTES  SURVEY, 

Army  Mobility  Equipment  Research  and  Develop- 
ment Command,  Fort  Belvoir,  VA.  Energy  and 
Water  Resources  Lab. 
P.  G.  Chesler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  Ad/A125  230, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  2374,  November  1982.  64  p,  9  fig,  3 
tab,  2  append. 

Descriptors:  *Wastewater  treatment,  •Metal-finish- 
ing wastes,  'Surveys,  Electroplating,  Industrial 
wastewater,  Heavy  metals,  Chrome,  Anodizing. 

Twenty-three  DARCOM  installations  perform 
plating  and  other  metal  finishing  operations  cov- 


ered by  EPA's  Plating  Wastewater  Pretreatment 
regulations.  Wastewater  flows  vary  from  less  than 
100  gallons/day  to  over  150,000  gallons/day. 
Treatment  methods  vary  widely.  New,  sophisticat- 
ed treatment  plants  are  being  installed  in  several 
locations.  Other  plants  are  expanding  their 
wastewater  treatment  capacity.  One  plant  will 
soon  include  a  chrome  recovery  unit  in  the  plating 
shop.  DARCOM  installations  plate  a  large  number 
of  different  metals.  Research  and  development  cen- 
ters typically  have  the  capability  to  plate  all  of  the 
usual  metals;  a  few  plants  plate  only  one  metal  or 
confine  their  activity  to  one  process,  such  as  anod- 
izing. In  many  cases,  common  problems  exist.  Dis- 
posal of  sludges  and  concentrated  process  solutions 
are  becoming  more  costly  and  time-consuming. 
Rinsewater  volume  controls  in  the  plating  shop  are 
seldom  satisfactory.  The  organizational  structure  at 
most  DARCOM  installations  places  control  of 
treatment  needs  and  responses  in  more  than  one 
person,  making  coordination  difficult.  In  this 
report,  the  similarities  and  differences  reported  by 
the  23  installations  are  described,  providing  a  data 
base  of  DARCOM  plating  wastewater  treatment. 
Subjects  discussed  include  the  variety  in  metals 
plated,  volumes  of  wastewater  flow,  and  efficiency 
of  operations.  Similarities  are  noted  in  basic  treat- 
ment methods,  in  lack  of  recycle  and  recovery 
systems,  and  in  problem  areas.  Actual  DARCOM 
plating  wastewater  treatment  is  described.  Prob- 
lems and  successes  of  these  shops  are  cited.  Where 
appropriate,  conclusions  are  drawn  and  sugges- 
tions are  made.  (Author's  abstract) 
W87-00072 


DESIGN  AND  INSTALLATION  OF  MOUND 
SYSTEMS  FOR  WASTE  TREATMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

C.  Cogger,  B.  L.  Carlile,  D.  Osborne,  and  E.  A. 

Holland. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB83- 167031, 

Price  codes:  A02  in  paper  copy,  A02  in  microfiche. 

UNC  Sea  Grant  College  Publication  UNC-SG-82- 

04,  August  1982.  31  p,  14  fig,  5  tab,  5  append. 

Grant  No.  04-6-158-44054. 

Descriptors:  *Mound  systems,  'Wastewater  dis- 
posal, 'Wastewater  treatment,  'Design  standards, 
Land  disposal,  Absorption,  Permits,  Sewer  sys- 
tems, North  Carolina. 

Many  sites  under  consideration  for  development  in 
North  Carolina  are  not  suitable  for  on-site  sewage 
disposal  by  conventional  septic  systems.  Among 
these  sites  are  some  which  do  have  enough  depth 
and  area  of  usable  soil  to  provide  safe  disposal  via 
mound  systems.  Mounds  are  not  a  panacea  for  all 
the  unsuitable  soils  of  North  Carolina,  but  they  are 
useful  for  some  specific  conditions  where  conven- 
tional systems  have  frequently  failed.  This  manual 
specifies  the  procedures  and  materials  to  be  used 
for  successful  siting,  design,  installation  and  main- 
tenance of  residential  mound  systems.  Use  of 
proper  materials  and  techniques  is  critical  to  the 
success  of  the  mound,  as  well  as  to  all  other 
ground-absorption  systems.  Many  engineers,  sani- 
tarians, contractors  and  designers  are  unfamiliar 
with  mound  construction,  and  these  instructions 
are  designed  as  an  aid  to  them.  Although  those 
who  design,  build  and  use  septic  systems  can  bene- 
fit from  this  report,  it  must  always  be  used  in 
cooperation  with  the  local  health  department.  The 
local  health  department  must  first  approve  a  site, 
and  then  assign  waste  flow  and  soil  loading  rates. 
This  manual  covers  design  and  installation  of  small 
mound  systems  suitable  for  homes  and  small  busi- 
nesses. Principles  are  similar  for  larger  commercial 
and  institutional  systems,  but  the  special  require- 
ments of  those  systems  are  not  addressed.  (Au- 
thor's abstract) 
W87-00077 


DISCHARGE  OF  TREATED  SEWAGE  TO 
GROUNDWATER  USING  THE  HYDRAULIC 
CRITERIA  FOR  SLOW  SAND  FILTRATION, 

Instituut  voor  Milieuhygiene  en  Gezondheidstech- 

niek  TNO,  Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5E. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


W87-00129 


WASTE  DISPOSAL  IN  SCOTLAND  AND  ITS 
EFFECTS  ON  GROUND  AND  SURFACE 
WATERS, 

Forth  River  Purification  Board,  Edinburgh  (Scot- 
land). 

M.  P.  Henton. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  183-191,  2  fig, 
5ref. 

Descriptors:  *Waste  disposal,  *Scotland,  •Ground- 
water pollution,  Water  pollution  effects,  Surface 
water.  Groundwater,  Geology,  Landfills,  Water 
pollution  prevention. 

Scotland  has  numerous  natural  factors  such  as  cli- 
mate and  geology  that  help  to  determine  the  pat- 
tern of  waste  disposal  and  the  amount  of  leachate 
that  arises  from  landfills.  This  pattern  is  not  neces- 
sarily the  same  as  that  prevailing  in  England  and 
Wales,  and  an  explanation  of  the  factors  behind 
these  differences  is  given.  A  study  was  undertaken 
into  the  extent  of  the  surface  and  groundwater 
pollution  that  exists  as  a  result  of  waste  disposal, 
and  this  is  reviewed.  The  ways  in  which  water 
pollution  from  landfills  can  be  prevented  or  miti- 
gated is  discussed  using  relevant  examples  from 
Scotland  and  brief  mention  of  the  slightly  different 
way  which  the  Control  of  Pollution  Act  operates 
in  Scotland  is  made.  While  referring  specifically  to 
the  Scottish  situation,  the  points  raised  within  this 
paper  do,  of  course,  have  relevance  throughout  the 
United  Kingdom.  (See  also  W87-00127)  (Author's 
abstract) 
W87-00143 


LEACHATE  COLLECTION  SYTEMS, 

CH2M  Hill,  Newport  Beach,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-O0226 


WATER  SUPPLY  AND  SANITATION  IN  THE 
SOUTHEAST-ASIA  REGION, 

World  Health  Organization,  New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-00245 


INTERNATIONAL  DRINKING  WATER 
SUPPLY  AND  SANITATION  DECADE  PRO- 
GRAMME IN  THE  PHILIPPE^JES, 

Ministry  of  Health,  Manila  (Philippines). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-00248 


HEALTH  EFFECTS  AND  IMPACT  OF  WATER 
SUPPLY  AND  SANITATION, 

Andrija  Stampar  School  of  Public  Health,  Zagreb 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  5F. 

W87^00249 


TWO  APPROACHES  TO  MODELING  KINET- 
ICS OF  BIODEGRADATION  BY  GROWING 
CELLS  AND  APPLICATION  OF  A  TWO-COM- 
PARTMENT MODEL  FOR  MINERALIZATION 
KINETICS  IN  SEWAGE, 

Cornell  Univ.  Agricultural  Experiment  Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
S.  Simkins,  R.  Mukherjee,  and  M.  Alexander. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  6,  p  1153-1160,  June  1986. 
4  fig,  2  tab,  1 5  ref.  Public  Health  Service  Training 
Grant  ES-07052. 

Descriptors:  'Biodegradation,  'Mineralization  ki- 
netics, 'Sewage,  'Glucose,  'Microbial  degrada- 
tion, 'Benzoate,  'Phenol,  'Mathematical  models, 
Bacterial  physiology,  Monod  equations,  Nonlinear 
regression. 

The  patterns  of  microbial  mineralization  of  0.3  to 
30  nanograms  of  glucose,  benzoate,  and  phenol  per 


ml  of  sewage  collected  in  late  fall  and  winter  were 
analyzed  with  the  integrated  Monod  equation  and 
a  model  in  which  growth  of  active  organisms 
occurs  at  the  expense  of  organic  compounds  other 
than  the  test  substrate.  Either  model  could  be 
closely  fit  by  nonlinear  regression  to  the  data  from 
individual  tests  with  one  concentration  of  substrate 
added  to  one  dilution  of  sewage.  However,  neither 
model  accounted  satisfactorily  for  differences  in 
patterns  of  mineralization  resulting  from  differ- 
ences in  substrate  concentration  and  cell  density 
between  different  tests.  It  is  suggested  that  both 
the  added  substrates  and  other  organics  present  in 
sewage  contributed  to  the  growth  of  the  active 
organisms.  The  mineralization  of  glucose  in 
sewage  collected  in  summer  was  described  better 
by  a  two-compartment  model  than  by  any  other 
model  tested.  (Author's  abstract) 
W87-00253 


ACTIVATED  SLUDGE  MODEL  WHICH  CON- 
SIDERS TOXICANT  CONCENTRATION:  SIM- 
ULATION AND  SENSITIVITY  ANALYSIS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
L.  Benefield,  and  R.B.  Reed. 
Applied  Mathematical  Modelling,  Vol.  9,  No.  6,  p 
454-465,  December  1985.  5  fig,  4  tab,  9  ref,  append. 

Descriptors:  'Waste  treatment,  'Wastewater  treat- 
ment, 'Mathematical  models,  'Activated  sludge, 
•Toxicant  concentration,  Sludge,  Poisons,  Hazard- 
ous materials,  Toxicity,  Toxins,  Wastewater. 

A  mathematical  model  was  developed  which  de- 
scribed organic  removal,  oxygen  utilization,  am- 
monia-nitrogen removal,  ortho-phosphate  removal 
and  biomass  production  in  an  aggregated  microbial 
suspension.  The  suspension  was  of  uniform  floe 
size  containing  organics  as  a  soluble  biodegradable 
material  and  toxicants.  The  model  was  applicable 
to  both  steady-state  and  transient  conditions  as 
well  as  to  systems  experiencing  only  carbon  oxida- 
tion or  both  carbon  oxidation  and  nitrification.  It  is 
comprised  of  five  partial  differential  equations  and 
four  ordinary  differential  equations,  and  took  into 
account  the  flow  pattern  in  the  reactor;  intraparti- 
cle  mass  transport  of  oxygen,  organics,  ammonia- 
nitrogen  and  orthophosphate;  biochemical  reac- 
tions by  individual  cells  embedded  in  the  floe;  and 
toxicity  effects  on  cellular  reactions.  In  developing 
the  model,  it  was  assumed  that  a  lack  of  either 
organics,  oxygen,  ammonia-nitrogen,  ortho-phos- 
phate or  any  combination  of  these  nutrients  could 
limit  the  overall  rate  of  the  process  and  that  the 
presence  of  toxicants  could  also  limit  the  rate  of 
the  process.  A  sensitivity  analysis  performed  on 
this  model  indicated  that  the  single  most  important 
factor  in  determining  model  output  was  the  reten- 
tion time  in  the  reactor.  The  second  most  impor- 
tant factor  was  the  floe  radius.  (Author's  abstract) 
W87-00294 


WASTEWATER  TREATMENT, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Envi- 
ronmental and  Water  Resources  Engineering. 
W.  W.  Eckenfelder,  J.  Patoczka,  and  A.  T. 
Watkin. 

Chemical  Engineering,  Vol.92,  No.  18,  p  60-74, 
September  2,  1985.  15  fig,  8  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Water  pre- 
treatment,  'Effluent,  Water  reuse. 

Effluent  limits  have  become  stricter  in  recent 
years,  causing  the  chemical  process  industries  to 
upgrade  their  wastewater-treatment  systems  and 
build  new  ones.  Before  1972,  limits  in  the  U.S. 
applied  only  to  soluble  organics,  suspended  solids, 
and  pH,  plus  a  few  specific  chemicals  and  metals, 
and  a  plant  could  meet  those  limits  by  biologically 
treating  its  wastewaters.  But  now  the  limits  on 
those  pollutants  are  tighter.  To  meet  these  limits 
plants  have  to  employ  sophisticated  chemical  and 
physical  processes  because  biological  treatment 
alone  is  not  adequate.  Chemical  process  industry 
wastewaters  have  to  be  treated  before  they  can  be 
released  or  reused.  Some  can  be  treated  by  conven- 
tional processes  such  as  sedimentation,  flotation 
and  biological  treatment.  However,  it  may  be  nec- 
essary to  pretreat  certain  streams  (e.g.,to  remove 
toxic  organics)  and  to  polish  the  effluent  by  such 


methods  as  adsorption  or  oxidation.  (Khumbatta- 
PTT) 

W87-O0300 


GLYPHOSATE-DEGRADING  MICROORGA- 
NISMS FROM  INDUSTRIAL  ACTIVATED 
SLUDGE, 

Monsanto  Agricultural  Products  Co.,  St.  Louis, 

MO. 

T.  M.  Balthazor,  and  L.  E.  Hallas. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  51,  No.  2,  p  432-434,  February 

1986.  2  fig,  1  tab,  10  ref 

Descriptors:  'Glyphosate,  'Industrial  wastes,  'Ac- 
tivated sludge,  Herbicides,  Bacteria,  Plating 
medium,  N-phosphonomethylglycine,  Flavobacter- 
ium. 

N-phosphonomethylglycine  (glyphosate)  is  a 
widely  used  broad-spectrum  herbicide.  The  micro- 
bial characterizations  and  modeling  of  glyphosate- 
degrading  activity  are  under  study  to  establish 
activated  sludge  as  the  best  available  technology  to 
meet  EPA  pesticide  effluent  guidelines.  A  plating 
medium  was  developed  to  isolate  glyphosate-de- 
grading  microorganisms,  with  glyphosate  as  the 
sole  phosphorus  source.  Two  industrial  biosystems 
treating  glyphosate  wastes  contained  elevated  mi- 
crobial counts  on  the  medium.  One  purified  isolate 
metabolized  glyphosate  to  aminomethylphos- 
phonic  acid,  mineralizing  this  accumulating  inter- 
mediate during  log  growth.  This  microorganism 
has  been  identified  as  a  Flavobacterium  species. 
(Main-PTT) 
W87-00305 


TRACE  ORGANICS  IN  SEPTIC  TANK  EFFLU- 
ENT, 

Regina  Univ.  (Saskatchewan).   Faculty  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00333 


COPPER  SPECD2S  IN  AQUEOUS  SEWAGE 
SLUDGE  EXTRACT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

U.  Mingelgrin,  and  J.  W.  Biggar. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  3/4,  p  351-359,  April  1986.  1  fig,  2  tab,  29  ref. 

Descriptors:  'Copper,  'Sludge,  'Wastewater, 
'Groundwater  pollution,  Electrophoresis,  Com- 
plexation,  Saturation  extract,  Plants,  Groundwater, 
California,  Davis,  Yolo  silt  loam. 

The  Cu  in  the  saturation  extract  of  dried  sewage 
sludge  from  Davis,  CA  was  mainly  in  a  complexed 
form.  A  Cu(2+)  specific  ion  electrode  was  used  to 
determine  the  extent  of  complexation.  The  adsorp- 
tion coefficient  for  the  complexed  Cu  on  Yolo  silt 
loam  was  4  while  for  Cu  added  as  CuS04  it  was  90 
L/kg  at  relevant  Cu  concentrations  in  solution. 
Paper  electrophoresis  was  used  to  define  the  Cu  in 
the  sludge  which  was  water  soluble  increased  sig- 
nificantly upon  drying.  The  large  percentage  of 
complexed  Cu  complexes  according  to  their  mobil- 
ity in  an  electric  field.  Six  fractions  of  positive, 
negative  and  neutral  charge  were  isolated.  The 
portion  of  Cu  in  the  sludge  which  was  water 
soluble  increased  significantly  upon  drying.  The 
large  percentage  of  complexed  C  and  its  relatively 
low  adsorption  on  soil  suggested  that  sewage 
sludge  may,  under  certain  conditions,  be  a  source 
of  Cu  contamination  of  plant  systems  and  of 
ground  water.  (Alexander-PTT) 
W87-00337 


RECOVERY  OF  BENTHIC  INVERTEBRATE 
COMMUNITIES  IN  SDLVER  BOW  CREEK, 
MONTANA,  FOLLOWING  IMPROVED 
METAL  MINE  WASTEWATER  TREATMENT, 

Chadwick  and  Associates,  Littleton,  CO. 
J.  W.  Chadwick,  S.  P.  Canton,  and  R.  L.  Dent. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.  3/4,  p  427-438,  April  1986.  4  fig,  4  tab,  16  ref. 
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Descriptors:  'Wastewater  treatment,  'Mine  treat- 
ment, 'Benthic  fauna,  *  Invertebrates,  Stream  biota, 
Aquatic  life,  Metal  mines,  Montana,  Silver  Bow 
Creek. 

Silver  Bow  Creek,  a  tributary  of  the  Clark  Fork 
River  in  southwest  Montana,  has  been  affected  by 
metal  and  domestic  wastes  for  >  100  yr.  The  inver- 
tebrate community  was  monitored  at  five  stations 
from  1972  through  1983  to  determine  both  the 
longitudinal  and  temporal  patterns  of  recovery  fol- 
lowing major  improvements  in  mine  wastewater 
treatment.  This  treatment  dramatically  reduced 
metal  concentrations  in  the  discharge.  Despite 
markedly  improved  water  quality,  no  invertebrates 
were  collected  in  Silver  Bow  Creek  until  1975, 
when  small  numbers  of  invertebrates  (primarily 
chironomids)  were  found  at  the  furthest  down- 
stream stations.  A  few  invertebrates  (<75/sq  m) 
were  collected  for  the  first  time  at  stations  1  and  2 
in  1981,  although  the  lower  stations  still  had  much 
greater  densities  (>  1600/sq  m).  The  earliest  colo- 
nizers at  each  station  were  chironomids,  empidids, 
and  oligochaetes.  In  1982,  10  yr  after  initiation  of 
improved  water  quality,  aquatic  insect  populations 
were  over  1800/sq  m  at  all  five  stations.  Popula- 
tions dropped  in  1983,  but  upper  and  lower  stations 
had  comparable  densities  suggesting  that  the 
stream  is  responding  to  a  common  stress  such  as 
high  snowmelt  runoff.  The  relatively  long  recov- 
ery time  is  partially  attributed  to  lack  of  an  undis- 
turbed headwater  source  of  colonizers.  (Author's 
abstract) 
W87-00339 


SECONDARY  WASTE  TREATMENT:  AERO- 
BIC BACTERIAL  ACTTVTTY,  INITIAL  AND 
RESIDUAL  RESPIRATORY  PHASES, 

Merrimack  Waste  Treatment  Facility,  NH. 

F.  S.  Schlenker. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.   1,  p  85-92,  May  1986.  4  fig,   1  tab,  7  ref. 

Descriptors:  *Wastewater  treatment,  *Secondary 
wastewater,  *Biodegradation,  Aerobic  bacteria, 
Bacteria,  Organic  matter,  Respiration. 

Secondary  waste  treatment  is  based  on  aerobic 
bacterial  activity.  Two  fractions  are  involved, 
soluble  and  insoluble  organic  matter.  This  study 
ascertained  whether  the  major  portion  of  bacterial 
activity  is  a  function  of  specifically  located  aer- 
ation tank  sites,  of  limited  volume,  or  requires  the 
total  aerated  capacity  and  the  longer  detention 
times.  To  distinguish  between  these  two  possibili- 
ties, an  aeration  tank  was  partitioned  into  hypo- 
thetical subvolumes  adjacent  to  the  influent  ports. 
These  are  the  initial  respiratory  spaces,  constitut- 
ing the  respiratory  phase  of  secondary  treatment. 
The  remainder  of  the  aerated  systems  activity 
occurs  in  the  residual  respiratory  space.  (Master- 
PTT) 
W87-00350 


ANTLINE  AND  ANILTNIUM  ION  OZONATION 
IN  AQUEOUS  SOLUTION, 

Naples  Univ.  (Italy).  1st.  di  Chimica  Industriale  e 

Impianti  Chemici. 

V.  Caprio,  and  A.  Insola. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 

No.  3,  p  169-179,  Summer  1985.  4  fig,   17  ref. 

Descriptors:  *Aniline,  'Wastewater  treatment, 
•Ozonation,  Anilinium,  Electrophilic  ozonolysis. 

The  ozonation  of  aniline  and  anilinium  ion  in  aque- 
ous solutionwas  investigated  by  determining  the 
product  distributions  at  different  degrees  of  ozona- 
tion. Results  indicate  that  anilinium  ion,  although 
less  reactive  than  aniline,  has  a  remarkable  reactiv- 
ity towards  ozone.  The  high  anilinium  ion  reactiv- 
ity and  the  observed  product  distributions  are  ex- 
plained by  assuming  a  radical  mechanism  for  ani- 
linium ion  ozonation,  the  behavior  of  aniline  ap- 
pears to  be  regulated  mainly  by  the  electrophilic 
ozonolysis  mechanism.  In  wastewater  treatment 
systems,  aniline  is  usually  removed  by  liquid-liquid 
extraction  or  steam  distillation.  These  procedures 
are  convenient  for  reduction  of  COD  levels  to  not 
lower  than  1,000  mg/L.  More  effective  treatment 
methods  are  required  to  attain  higher  degrees  of 
purification.  (Peters-PTT) 


W87-00387 


UPTAKE  OF  PHOSPHORUS  AND  NITROGEN 
BY  MYRIOPHYLLUM  AQUATICUM  (VEL- 
LOZA)  VERD.  GROWING  IN  A  WASTEWATER 
TREATMENT  SYSTEM, 

Dandenong  Valley  Authority  (Australia). 
P.  M.  Nuttall. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  36,  No.  4,  p  493-507,  Octo- 
ber 1985.  6  fig,  4  tab,  28  ref.  Australian  Water 
Resources  Council  Project  No.  806139. 

Descriptors:  *Wastewater  treatment,  'Secondary 
wastewater,  *Macrophytes,  *Phosphorus,  ♦Nitro- 
gen, Aquatic  plants,  Wastewater  lagoons,  Suspend- 
ed solids,  Biochemical  oxygen  demand. 

The  potential  of  the  aquatic  macrophyte  M.  aquati- 
cum  to  remove  nitrogen  and  phosphorus  from 
secondarily  treated  wastewater  effluent  was  inves- 
tigated over  13  months.  The  flow-through 
wastewater  treatment  system  consisted  of  three 
separate  lagoons,  the  first  lagoon  with  a  floating 
mat  of  aquatic  plants,  the  second  with  aquatic 
plants  and  aerated,  and  the  third  with  aquatic 
plants  under  a  polythene  canopy  and  aerated.  The 
aerated,  canopy-covered  lagoon  was  more  efficient 
than  the  two  other  lagoons  at  removing  influent 
ammonia-nitrogen,  total  nitrogen,  total  phospho- 
rus, suspended  solids,  and  biochemical  oxygen 
demand.  (Master-PTT) 
W87-O0396 


APPLICATION  OF  DISSOLVED  AIR  FLOTA- 
TION TO  THE  LENOX,  MASSACHUSETTS 
WATER  SUPPLY:  SLUDGE  THICKENING  BY 
FLOTATION  OR  LAGOON, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-00402 


DEVELOPMENT        AND       ANALYSIS        OF 
EQUALIZATION  BASINS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

B.  M.  Khudenko. 

Journal  of  Environmental  Engineering  (ASCE) 

JOEEDU,  Vol.  Ill,  No.  6,  p  907-922,  December 

1985.  7  fig,  9  ref. 

Descriptors:    'Equalization    basins,    'Wastewater 
treatment,  'Mathematical  models,  Design. 

Adequate  control  of  wastewater  treatment  process- 
es with  variable  input  parameters  can  be  achieved 
through  the  employment  of  equalization  basins. 
Variability  of  input  and  output  parameters  are  ana- 
lyzed, and  mathmatical  modes  of  conventional  and 
new  configurations  of  equalization  basins  describ- 
ing the  propogation  of  regualar  and  random  input 
signals  are  presented.  Comparison  of  certain  de- 
signs of  equalization  basins  are  more  efficient  than 
one-channel  tanks  (complete  mix,  m-tanks  in  series, 
or  diffused  flow).  A  substantial  advantage  of  new 
basin  types  is  in  that  they  can  be  tuned  to  the 
particular  spectrum  of  incoming  fluctations. 
(Master-PTT) 
W87-00449 


SIMULATION  OF  MEMBRANE  PROCESSES 
CONCENTRATING  INDUSTRIAL  EF- 

FLUENTS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemical 

Engineering. 

C.  S.  Slater,  J.  M.  Zielinski,  and  R.  G.  Wendel. 

AIChE  Symposium  Series,  Vol.  82,  No.  248,  p  98- 

107,  1986.  12  fig,  19  ref. 

Descriptors:  'Effluents,  'Membrane  processes, 
'Industrial  wastewater,  'Wastewater  treatment, 
Reverse  osmosis,  Simulation  analysis,  Membrane 
filters. 

The  process  parameters  of  a  small  reverse  osmosis 
system  concentrating  industrial  wastewater  in  a 
closed-loop  operation  have  been  studied.  A  simula- 
tion model  was  developed  and  utilized  for  concen- 
trating a  simple  salt.  The  results  were  compared  to 


the  experimental  data  of  an  inorganic  chemical 
effluent  in  order  to  examine  variations  from  model 
behavior.  Simulation  of  a  simple  salt  system  can  be 
utilized  to  predict  industrial  wastewater  processing 
trends  and  deviation  due  to  non-ideal  mass-trans- 
fer. Two  deviations  from  model  behavior  were 
evident  in  concentrating  the  inorganic  wastewater: 
solute  rejection  and  water  flux  were  lower  than  the 
model  predicted.  The  initial  deviations  were  due  to 
the  actual  osmotic  pressure  to  solute  concentration 
ratio  and  the  solute  permeability  coefficient  of  the 
inorganic  wastewater  being  slightly  higher  than 
the  simple  salt.  The  presence  of  concentration  po- 
larization and  fouling  in  treating  the  industrial  ef- 
fluent were  the  major  factors  attributing  to  devi- 
ations from  the  simulation  model.  (McFarlane- 
PTT) 
W87-00483 


REUSING  POWER  PLANT  COOLING  WATER 
TO  REDUCE  MAIN  BREAKS, 

Manitowoc  Public  Utilities,  WI. 

For  primary  bibliographic  entry  see  Field  3E. 

W87-O0490 


NITROGEN  REMOVAL  IN  RAPID  FILTRA- 
TION SYSTEMS, 

Nolte  (George  S.)  and  Associates,  Sacramento, 

CA. 

R.  W.  Crites. 

Journal  of  Environmental  Engineering,  (ASCE) 

JOEEDU,  Vol.  Ill,  No.  6,  p  865-873,  December 

1985.  5  tab,  17  ref. 

Descriptors:  'Infiltration,  'Nitrogen  removal, 
'Wastewater  treatment,  Rapid  infiltration,  Infiltra- 
tion rate,  Nitrogen,  Phosphorus,  Hydraulic  load- 
ing, Phosphorus  removal,  Nitrification,  Denitrifi- 
cation. 

Rapid  Infiltration  (RT)  Systems,  also  known  as  the 
Soil-Aquifer  Treatment  System,  for  wastewater 
treatment  and  disposal  can  be  designed  rationally 
based  on  measured  infiltration  rates  and  treatment 
requirements.  The  hydraulic  loading  rate  is  deter- 
mined using  a  percentage  of  the  designed  infiltra- 
tion rate.  The  percentage  varies  from  2-10%,  de- 
pending on  the  nature  of  the  field  test  for  infiltra- 
tion rate,  the  variability  of  the  site  soils,  and  the 
ratio  of  application  period  to  drying  period. 
Wastewater  treatment  by  rapid  infiltration  relies 
upon  intermittent  applications.  Removal  of  BOD, 
suspended  solids,  heavy  metals,  bacteria  and  vi- 
ruses only  occurs  in  the  top  few  inches  of  soil. 
Removal  of  nitrogen  occurs  as  a  result  of  the 
Nitrification/Denitrification  process.  Phosphorus 
removal  occurs  as  percolate  flows  through  the 
soils  and  groundwater  aquifer.  The  hydraulic  load- 
ing also  affects  the  treatment  efficiency  for  nitro- 
gen and  phosphorus.  (Jessick-PTT) 
W87-00492 


PHOSPHORUS  REDUCTION  FOR  CONTROL 
OF  ALGAE, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-O0515 


PUMPED  WASTEWATER  COLLECTION  SYS- 
TEMS OPTIMIZATION, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
V.  S.  Kulkami,  and  P.  Khanna. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.   Ill,  No.  5,  p  589-601,  October 
1985.  5  fig,  11  tab,  8  ref. 

Descriptors:  'Algorithms,  'Mathematical  studies, 
•Optimization,  'Wastewater  collection,  'Pumping, 
Cost  analysis,  Case  studies,  Design  criteria. 

An  optimization  algorithm  was  developed  for  the 
design  of  gravity-cum-pumped  wastewater  collec- 
tion systems  with  recourse  to  dynamic  program- 
ming. The  alogrithm  minimizes  the  problem  of 
dimensionality  through  cost  effective  feasible 
groupings  at  junction  manholes  and  with  division 
of  the  algorithm  into  two  parts.  The  first  part 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


identifies  optimal  control  variables  associated  with 
each  link  and  stores  the  same  while  the  second  part 
uses  these  stored  values  along  with  input  data  to 
prepare  detailed  hydraulic  and  cost  statements. 
The  effectiveness  of  the  algorithm  was  tested  in 
two  case  studies.  Incorporation  of  intermediate 
pumping  in  wastewater  water  collection  systems 
resulted  in  savings  of  7.75-28%  over  complete 
gravity  optimal  systems.  Higher  savings  have  been 
achieved  in  cases  where  the  intermediate  pumping 
station  solution,  identified  in  the  optimization  proc- 
ess, could  be  adopted  on-site.  (Geiger-PTT) 
W87-00516 


GENERATING  DESIGNS  FOR  WASTEWATER 
SYSTEMS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
S.  -Y.  Chang,  and  S.  -L.  Liaw. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.   Ill,  No.  5,  p  665-679,  October 
1985.  4  fig,  6  tab,  37  ref. 

Descriptors:  'Design  criteria,  'Wastewater  treat- 
ment, 'Optimization,  'Models,  'Cost  analysis, 
Computer  models,  Mathematical  models,  Compari- 
son studies,  Wastewater  facilities. 

Optimization  models  may  be  more  useful  in  the 
design  of  wastewater  treatment  systems  if  they  can 
be  used  to  generate  good  but  different  design  alter- 
natives for  evaluation.  A  study  was  conducted  to 
examine  two  modeling-to-generate-alternatives 
(MGA)  methods  (the  generating  and  screening 
method  and  the  efficient  random  generation 
method)  for  the  purpose  of  generating  good  and 
different  preliminary  designs  for  a  typical 
wastewater  treatment  system  design  problem.  The 
results  showed  that  various  designs,  which  are 
good  with  respect  to  the  objectives  specified  but 
widely  different  with  respect  to  the  treatment 
processes,  could  be  generated  by  the  two  MGA 
methods.  In  comparing  the  alternatives  generated 
by  the  two  methods  with  those  derived  from  the 
original  optimization  model  and  a  constraint 
method,  it  was  found  that  the  MGA  methods  were 
more  effective  in  developing  various  preliminary 
wastewater  treatment  system  designs  which  not 
only  meet  minimal  requirements  but  also  are 
widely  different  from  each  other.  (Geiger-PTT) 
W87-00519 


STOCHASTIC  OPTIMIZATION/SIMULATION 
OF  CENTRALIZED  LIQUID  INDUSTRIAL 
WASTE  TREATMENT, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
J.  H.  Ellis,  E.  A.  McBean,  and  G.  J.  Farquhar. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol  111,  No.  6,  p  804-821,  December 
1985.  3  fig,  5  tab,  22  ref,  3  append. 

Descriptors:  'Stochastic  process,  'Mathematical 
models,  'Wastewater  treatment,  'Industrial 
wastes,  'Optimization,  Simulation  analysis,  Cost 
analysis,  Mathematical  studies,  Models,  Probabilis- 
tic process,  Water  quality  standards,  Performance 
evaluation. 

A  stochastic  optimization-simulation  method  is 
presented  for  delineating  least-cost  treatment  se- 
quences for  a  centralized  liquid  industrial  waste 
treatment  facility.  A  dynamic  programming  model 
performs  the  optimization.  The  function  of  the 
model  is  to  delineate  least-cost  treatment  sequences 
that  will  produce  an  acceptable  effluent  stream 
quality  given  a  probabilistically-generated  influent 
waste  regime.  The  model  is  structured  to  permit 
the  following  user-determined  options:  waste  type; 
contaminant-specific  probability  density  functions 
for  waste  strength;  unit  treatment  processes  includ- 
ing performance  efficiencies  and  related  costs;  and 
individual  contaminant  effluent  standards.  The  sto- 
chastic dynamic  programming  model  served  as  a 
screening  device,  identifying  unit  treatment  proc- 
esses and  sequences  of  processes  with  favorable 
cost-effectiveness  attributes.  The  treatment  paths 
thus  identified  were  further  analyzed  and  refined 
using  stochastic  simulation  techniques.  (Author's 
abstract) 
W87-00524 


RIVER    QUALITY    MANAGEMENT    UNDER 
STOCHASTIC  STREAMFLOW, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-00588 


PREDICTION  OF  SULFIDE  BUILD-UP  IN 
FILLED  SANITARY  SEWERS, 

Monash    Univ.,    Clayton    (Australia).    Dept.    of 

Chemical  Engineering. 

G.  A.  Holder. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  2,  p  199-210,  April  1986. 

3  fig,  4  tab,  16  ref. 

Descriptors:  'Sewers,  'Sulfates,  Sulfides,  Slime 
layer,  Sewage,  Thistlethwayte,  Pomeroy,  Removal 
rate. 

The  effect  of  sulfate  concentration  on  the  rate  of 
production  of  sulfide  was  studied,  using  a  synthetic 
sewage  flowing  through  a  model  sewer.  While  the 
sulfate  ions  are  being  continuously  transported 
along  the  sewer,  their  concentration  in  the  sewage 
is  being  progressively  depleted  as  they  enter  the 
slime  (where  the  conversion  to  sulfide  occurs). 
Wherever  the  slime  layer  is  sufficiently  thick  that 
the  sulfate  ions  are  completely  removed  before 
they  penetrate  to  the  full  depth  of  the  slime,  then 
the  depth  of  penetration  will  be  proportional  to  the 
square  root  of  the  sulfate  concentration  at  the 
slime-sewage  interface.  The  rate  of  removal  for 
thick  slimes  is  proportional  to  the  square  root  of 
the  sulfate  concentration  at  the  surface  of  the 
slime.  If  the  composition  of  the  sewage  is  com- 
pletely uniform  at  any  cross  section,  the  concentra- 
tion at  the  surface  of  the  slime  would  be  the  same 
as  those  in  the  bulk  phase.  However,  in  sewage 
systems  allowance  for  mass  transfer  resistance  in 
the  liquid  phase  (as  well  as  in  the  slime  phase) 
should  be  considered.  The  incorporation  of  the 
velocity  of  flow  in  the  Thistlethwayte  equation 
serves  as  a  mass-transfer  factor.  The  analysis  pro- 
vides a  rational  explanation  as  to  why  in  some 
situations  Pomeroy's  predictive  equation  may  be 
adequate,  while  in  other  situations  Thistlethwaite's 
equation  may  suffice.  The  experiments  indicate 
that  the  removal  rate  was  zero-order  with  respect 
to  sulfate  and  the  value  of  the  rate  constant  was  in 
the  range  of  5  to  8  mg  per  cu  cm  per  hour  at  20  C. 
(Peters-PTT) 
W87-00589 


ENVIRONMENTALLY  BALANCED  SUGAR 
REFINERY  COMPLEX, 

N.  L.  Nemerow,  and  A.  Dasgupta. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  229-235,  April  1986. 
2  fig,  8  ref 

Descriptors:  'Water  pollution  control,  'Effluents, 
'Pollutants,  'Anaerobic  digestion,  Zero  pollution, 
Sugarcane. 

Zero  pollution  is  widely  understood  as  the  dis- 
charge of  an  effluent  that  contains  no  contaminants 
in  concentrations  sufficient  to  result  in  contraven- 
tion of  receiving  water  criteria.  Potential  zero  pol- 
lution can  be  obtained  in  a  sugar  refinery  by  de- 
signing an  environmentally  balanced  industrial 
complex.  The  complex  would  contain  a  sugarcane 
refiner,  agricultural  area  for  growing  sugarcane, 
alcohol  production  plant,  and  a  power  plant  pro- 
ducing both  steam  and  electricity.  The  heart  of  this 
complex  is  an  anaerobic  digester,  which  would 
handle  the  refinery's  residual  wastes.  The  complex 
would  produce  four  major  products:  electrical 
energy,  refined  sugar,  alcohol,  and  molasses.  In 
addition,  four  products  would  be  utilized  within 
the  complex:  fermentation  mash,  digested  and  fil- 
tered sludge,  digester  gas,  and  steam.  No  wastes 
would  be  released  to  the  air  or  water  environment. 
(Peters-PTT) 
W87-O0591 


WASTEWATER  TREATMENT  AND  RENOVA- 
TION BY  DIFFERENT  DUCKWEED  SPECIES, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 


G.  Oron,  D.  Porath,  and  L.  R.  Wildschut. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  247-263,  April  1986. 
5  fig,  6  tab,  36  ref. 

Descriptors:  'Duckweed,  'Wastewater  treatment, 
•Economic  aspects,  Biomass  yield,  Evaporation, 
Water  loss,  Water  reuse,  Agricultural  irrigation. 

Duckweed  systems  for  secondary  wastewater 
treatment  can  be  highly  productive  with  a  biomass 
yield  of3to  15  g  per  sq  m  per  day  (dry  weight) 
and  a  crude  protein  content  in  the  range  of  30  to 
40%  of  dry  weight.  The  obtainable  (dry)  duck- 
weed yield  from  one  cu  m  of  treated  wastewater  is 
at  least  15  kg/yr  (at  duckweed  yield  of  about  10  g/ 
sq  m/day  and  wastewater  depth  of  0.20  m).  As- 
suming a  value  of  $0.25Ag  of  dry  duckweed 
matter,  the  return  equals  at  least  $0.04/cu  m  of 
treated  wastewater.  The  cost  of  wastewater  treat- 
ment, which  normally  is  in  the  range  of  $0.10  to 
$0.25/cu  m,  can  be  reduced  by  the  proposed 
system  by  around  $0.03/cu  m.  When  higher  duck- 
weed yields  are  obtained,  this  economic  aspect  will 
be  even  more  attractive.  The  duckweed's  amino 
acid  composition  and  the  ease  of  its  harvesting 
converts  the  vascular  floating  plants  into  a  high 
potential  for  wastewater  treatment  and,  simulta- 
neously, into  an  alternative  protein  source.  Around 
20%  of  water  loss  due  to  evaporation  can  be  saved 
in  duckweed  ponds,  as  compared  with  other  wet 
processes.  The  ease  of  duckweed  harvesting  makes 
the  potential  treatment  system  even  more  attrac- 
tive. The  treated  wastewater  is  at  an  acceptable 
level  and  can  be  reused  for  agricultural  irrigation. 
(Peters-PTT) 
W87-00592 


TERTIARY  TREATMENT  WITH  FERRATE 
AND  OZONE, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
S.  Farooq,  and  A.  Bari. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  301-310,  April  1986. 
9  fig,  1  tab,  16  ref.  Saudi  Arabian  National  Center 
for  Science  and  Technology  Grant  SANCST  AR- 
3-018. 

Descriptors:  'Ozonation,  'Effluents,  'Water  qual- 
ity standards,  'Secondary  wastewater  treatment, 
•Coliforms,  'Ferrate,  Ozone,  Turbidity,  Chemical 
oxygen  demand,  Coagulation,  Flocculation,  Sedi- 
mentation, Filtration,  Suspended  solids. 

A  bench-scale  pilot  plant  study  was  conducted  to 
determine  the  improvements  in  effluent  quality  of 
secondary  treated  wastewater  using  ferrate  (VI) 
and  ozone  with  the  primary  objective  of  achieving 
coliform  level  of  2.2  MPN/100  ml  for  reuse  pur- 
poses. The  batch  study  showed  that  a  ferrate  dose 
of  15  mg/1  gave  effective  removal  of  turbidity, 
COD,  and  coliform.  In  a  continuous  flow  study  a 
mixture  of  ferrate  stock  solution  and  secondary 
effluent  at  a  flow  rate  of  250  ml/min,  was  subject- 
ed to  ferrate  (15  mg/1)  coagulation  and  floccula- 
tion for  45  min  followed  by  sedimentation,  filtra- 
tion, and  ozonation.  Ozone  gas  was  allowed  to 
react  for  5  min  in  a  contactor  for  an  ozone  utiliza- 
tion of  1  -  5.8  mg/1  of  the  effluent  with  resulting 
ozone  residual  (peroxide)  of  0.4  -  1.9  mg/1.  This 
treatment  has  shown  a  significant  improvement 
with  respect  to  removal  of  suspended  solids 
(70.8%),  turbidity  (78%),  besides  achieving  the 
desired  level  of  disinfection  (total  coliform  of 
99.99941%  and  total  plate  count  99.99%).  Turbidi- 
ty increased  temporarily  to  510%  after  addition  of 
ferrate  due  to  the  presence  of  a  fine  suspension  but 
it  was  reduced  to  3  NTU  after  filtration.  Ozonation 
had  very  little  effect  on  turbidity  and  suspended 
solids  as  most  of  these  were  removed  during  filtra- 
tion. A  slight  increase  in  pH  value  occurred  after 
ferrate  treatment  but  no  significant  change  was 
observed  during  ozonation.  (Peters-PTT) 
W87-00595 


OLFACTORY  QUANTIFICATION  OF  SEWAGE 
ODORS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 


110 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


L.  C.  C.  Koe,  and  D.  K.  Brady. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  311-327,  April  1986. 
8  fig,  2  tab,  17  ref,  2  append. 

Descriptors:  •Wastewater,  'Odors,  *Sulfides, 
Quantification,  Olfactometer,  Densitometer, 
Sewage  air  odor  concentrations,  Masking. 

Procedures  for  measuring  sewage  odor  are  exam- 
ined and  a  standard  odor  unit  is  recommended  for 
odor  quantification  of  a  mixture  of  odorous  gases. 
Field  experiments  involving  simultaneous  measure- 
ments of  odor  and  hydrogen  sulfide  levels  at  two 
wastewater  sites  handling  significantly  different 
types  of  wastes  were  carried  out.  Odor  level  was 
measured  with  a  dynamic  olfactometer,  while  hy- 
drogen sulfide  concentration  was  determined  with 
a  paper  tape  densitometer.  Results  reveal  that  the 
odor  concentration  of  sewage  can  be  correlated 
with  the  hydrogen  sulfide  concentration.  The  odor 
levels  exerted  by  sewage  air  were  also  compared 
against  that  exerted  by  a  commercially  prepared 
hydrogen  sulfide  gas  standard.  These  results  reveal 
a  natural  masking  effect  of  hydrogen  sulfide  odor 
in  sewage  air.  Sensitivity  to  odor  is  so  variable 
among  individuals  that,  in  a  random  sample  as 
small  as  21  persons,  the  most  acute  sense  of  smell 
was  about  100  times  more  sensitive  than  the  dull- 
est. It  is  suggested  that  odor  concentrations  be 
expressed  in  terms  of  standard  odor  units  per  cubic 
meter.  Interference  effects  among  odorous  sub- 
stances in  sewage  air  render  it  invalid  to  assume 
that  its  overall  odor  concentration  may  be  calculat- 
ed by  summing  the  independent  contributions  of  its 
odorous  constitutents.  The  masking  phenomenon 
renders  the  human  sense  of  smell  much  more  diffi- 
cult to  quantify  than  the  sense  of  sight  and  hearing, 
and  it  follows  that  human  observers  are  unlikely  to 
be  superseded  by  machines  for  quantification  of 
odors.  (Peters-PTT) 
W87-00596 


NITRIFICATION  IN  WATER  HYACINTH 
TREATMENT  SYSTEMS, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

A.  S.  Weber,  and  G.  Tchobanoglous. 

Journal   of  Environmental   Engineering   (ACSE) 

JOEEDU,  Vol.   Ill,  No.  5,  p  699-713,  October 

1985.  8  fig,  5  tab,  20  ref,  append. 

Descriptors:  *  Secondary  wastewater  treatment, 
Nitrification,  *  Water  hyacinth,  *  Wastewater  treat- 
ment, Aquatic  plants,  Dissolved  oxygen,  Ammo- 
nia. 

Factors  affecting  the  nitrification  rate  in  post-sec- 
ondary water  hyacinth  treatment  systems  are  in- 
vestigated. Parameters  studied  include  ammonia 
concentration,  dissolved  oxygen  concentration, 
and  system  mixing.  The  nitrification  rate  was 
found  to  be  influenced  by  all  of  the  foregoing 
parameters,  and  was  most  sensitive  to  dissolved 
oxygen  concentration.  Based  on  the  results  of  this 
study,  nitrification  in  water  hyacinth  treatment  sys- 
tems is  rate-limited  by  dissolved  oxygen  concentra- 
tion. (Author's  abstract) 
W87-00645 


EFFECT  OF  ACCLIMATISATION  ON  THE 
TOXICITY  OF  CHEMICALS  TO  ACTIVATED 
SLUDGE  MICROORGANISMS, 

Water  Research  Centre,  Stevenage  (England). 
E.  F.  King,  and  H.  A.  Painter. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  39,  No.  3,  p  267-280,  November  1985.  7  tab, 
1 1  ref. 

Descriptors:  'Toxicity,  'Bacteria,  •Acclimatiza- 
tion, 'Activated  sludge,  'Wastewater  treatment, 
Sludge,  Microorganisms,  Chemical  sludge. 

Legislation  controlling  the  use  of  new  chemicals 
and  concern  for  environmental  protection  have 
resulted  in  a  surge  of  interest  in  tests  for  toxicity  to 
bacteria.  Currently  used  tests  for  inhibition  of  res- 
piration, nitrification  and  growth  of  sewage  bacte- 
ria are  normally  short-term  and  use  unacclimatized 
microorganisms.  This  'failsafe'  design  is  open  to 
criticism,  in  that  safety  margins  are  normally  high, 


taking  no  account  of  acclimatization  which  may 
lower  toxicity  for  continuously  discharged  chemi- 
cals. To  investigate  the  possibility  of  acclimatiza- 
tion, activated  sludges  have  been  exposed  to  six 
organic  chemicals  for  3  months.  Their  toxicity 
(EC50)  was  assessed  before  and  after  exposure. 
Results  identified  only  one  acclimatized  sludge  (for 
pentachlorophenate),  although  more  tolerant  bac- 
terial species  could  also  be  isolated  from  the 
sludges  exposed  to  cetyl  trimethyl  ammonium  bro- 
mide and  p-benzoquinone  The  acclimatization  pro- 
cedure used  generally  was  not  successful  in  pro- 
moting selection  of  resistant  species.  (Author's  ab- 
stract) 
W87-O0661 


SEWAGE  EFFLUENTS  AS  DRINKING  WATER 
FOR  NIGERIAN  POULTRY, 

Ibadan  Univ.  (Nigeria). 

For  primary  bibliographic  entry  see  Field  3C. 

W87-00689 


EFFECTS  OF  DIFFERENT  TEMPERATURE 
REGIMES  ON  MICROBIAL  ACTIVITY  AND 
BIOMASS  IN  COMPOSTING  MUNICIPAL 
SEWAGE  SLUDGE, 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

V.  L.  McKinley,  and  J.  R.  Vestal. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
31,  No.  10,  p  919-925,  October  1985.  3  fig,  3  tab,  25 
ref.  EPA  Grant  CR-80  7852-01-0. 

Descriptors:  •  Sludge,  *  Sludge  composting, 
•Wastewater  treatment,  *Biomass,  Temperature, 
Municipal  wastes,  Wastewater,  Compost. 

Municipal  sewage  sludge  was  composted  under 
two  different  temperature  regimes.  The  tempera- 
tures within  the  composting  piles  were  regulated 
using  a  temperature  feedback  system  controlling 
aeration  fans  which  blew  air  up  through  the  piles. 
Each  composting  run  lasted  about  2.5  weeks.  In 
one  part  of  the  composting  pile,  the  mean  tempera- 
tures were  kept  below  about  58  C,  while  in  the 
other  part  the  mean  temperatures  reached  84  C. 
Two  experimental  composting  runs  of  this  type 
were  performed.  In  both  cases  the  major  treatment 
effect  was  the  highly  significant  difference  in  mi- 
crobial activity  (14-C  acetate  incorporation  into 
lipids)  per  gram  of  compost  or  per  unit  of  microbi- 
al biomass,  with  the  low-temperature  part  of  the 
piles  having  the  greatest  activity.  Microbial  bio- 
mass (measured  as  lipid  phosphate)  was  greater  in 
the  low-temperature  part  of  the  pile  by  day  10  of 
the  second  composting  run.  The  pH  of  the  low- 
temperature  piles  also  tended  to  increase  faster 
than  that  of  the  high  temperature  piles.  These 
results  confirm  other  work  in  which  increased 
rates  of  C02  production  were  detected  in  materials 
composted  at  lower  temperatures.  The  efficiency 
of  batch  composting  process  is  greater  at  moderate 
temperatures  (not  exceeding  about  55  C,  since 
higher  temperatures  greatly  inhibited  the  growth 
and  metabolism  of  the  microbiota.  (Author's  ab- 
stract) 
W87-00708 


STUDIES  OF  SELECTIVE  ABSORPTION 
RESINS.  XXH.  REMOVAL  AND  RECOVERY 
OF  ARSENIC  ION  IN  GEOTHERMAL  POWER 
WASTE  SOLUTION  WITH  CHELATTNG 
RESIN  CONTAINING  MERCAPTO  GROUPS, 
Kumamoto  Univ.  (Japan).  Dept.  of  Industrial 
Chemistry. 

H.  Egawa,  T.  Nonaka,  and  H.  Maeda. 
Separation    Science    and   Technology    SSTEDS, 
Vol.  20,  No.  9/10,  p  653-664,  November-Decem- 
ber 1985.  6  fig,  3  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  *Geothermal 
power,  'Water  recovery,  'Chelating  agents,  'Ar- 
senic, Resins,  Ions,  Mercapto  groups,  Chemical 
analysis,  Water  analysis,  Reagents,  Hydrogen  ion 
concentration. 

Removal  and  recovery  of  harmful  arsenic  ion  in  a 
geothermal  power  waste  solution  with  three  ma- 
croreticular  chelating  resins  containing  mercapto 
groups  were  investigated.  The  resin  (RES),  which 


was  prepared  from  2,3-epithiopropyl  methacrylate- 
divinylbenzene  copolymer  beads,  exhibited  high 
affinity  for  arsenic  (III)  ions  and  high  resistance 
against  hot  water.  In  the  column  method,  arsenic 
(III)  ions  in  an  aqueous  solution,  were  favorably 
adsorbed  on  the  RES  when  the  sodium  arsenite 
solution  (pH  6.2)  containing  3  mg/cu  dm  arsenic 
(III)  ion  was  passed  through  the  RES  column  at  a 
space  velocity  of  15/h.  The  arsenic  (IH)  ion  ad- 
sorbed was  eluted  by  allowing  2  mol/cu  dm 
sodium  hydroxide  solution  containing  5%  of 
sodium  hydrogen  sulfide  to  pass  through  the 
column.  The  recycle  of  absorption  and  elution  was 
satisfactory.  The  RES  also  exhibited  high  absorb- 
tion  ability  for  arsenic  ion  in  the  geothermal  power 
waste  solution.  (Author's  abstract) 
W87-00728 


MULTI-STAGE  ATR  FLOTATION  OF  TAR 
SAND  WASTEWATER, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

B.  T.  Nolan,  W.  F.  McTernan,  and  C.  J.  Laya. 

Journal  of  Energy  Engineering  (ASCE)  JEEED9, 

Vol.  112,  No.  1,  p  14-24,  April  1986.  6  fig,  6  tab,  12 

ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
wastewater,  'Tar  sand,  'Utah,  Oil  recovery, 
Wastewater,  Bitumen,  Steam-driven  recovery,  An- 
notation, Process  water,  Contamination,  Organic 
compounds,  Emulsifiers. 

In  1980,  the  Department  of  Energy's  Laramie 
Energy  Technology  Center  conducted  a  steam- 
driven  tar  sand  recovery  experiment  near  Vernal, 
UT.  This  experiment  yielded  1,150  barrels  of  bitu- 
men and  6,250  barrels  of  process  water,  which  was 
highly  contaminated  with  emulsified  oils  and  dis- 
solved organics.  The  process  waters  were  success- 
fully treated  by  bench-scale,  continuous-flow  an- 
notation (AF),  but  significant  amounts  of  very 
dilute  sludge  were  generated.  The  present  study 
investigated  the  effect  of  adding  a  second  flotation 
stage  to  the  AF  system,  to  thicken  stage  I  sludge, 
produce  a  clean  effluent  suitable  for  recycling,  and 
thereby  increase  the  hydraulic  efficiency  of  the 
system.  (Author's  abstract) 
W87-00755 


MULTIPLE  BINDING  OF  HEAVY  METALS  BY 
DIGESTED  SLUDGE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

C.  F.  Forster,  I.  Mehrotra,  and  K.  R.  K.  Alibhai. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBED,  Vol.  35B,  No.  2,  p  145-154,  June 
1985.  9  fig,  5  tab,  16  ref. 

Descriptors:  'Heavy  metals,  'Digested  sludge, 
'Adsorption,  Zinc,  Lead,  Chromium,  EDTA,  Ki- 
netics, Zinc  acetate,  Lead  acetate,  Chromic  chlo- 
ride, Thermodynamics,  Anaerobic  digestion, 
Sludge  digestion. 

The  multiple  interactions  of  heavy  metals  with 
anaerobicaily  digested  sludges  and  with  digested 
sludge  washed  with  EDTA  have  been  examined 
by  equilibrating  the  sludge  solids  with  solutions 
containing  mixtures  of  zinc  acetate,  lead  acetate, 
and  chromic  chloride  at  20  C.  Langmuir  and 
Freundlich  isotherms  were  used  to  describe  the 
metal  binding  behavior  of  the  solids,  and  the  rates 
of  adsorption  were  measured.  This  showed  that 
while  the  rate  constants  were  independent  of  the 
added  metal  concentration  for  untreated  sludge, 
the  binding  constant  for  washed  sludge  was  related 
to  the  initial  metal  concentration.  Results  suggest 
the  following  hypothesis.  (1)  There  is  essentially 
only  one  type  of  site  on  the  digested  sludge  sur- 
face. (2)  EDTA  destroys  a  number  of  the  sites, 
modifies  the  remainder,  and  exposes  or  produces 
additional  but  limited  numbers  of  new  sites,  alter- 
ing removal  rates  and  rate  constants;  and  (3)  The 
adsorption  of  zinc  is  site-specific,  while  that  of  lead 
and  chromium  is  not,  so  that  the  adsorption  of  zinc 
to  washed  sludge  is  discriminated  against  both  on 
thermodynamic  and  kinetic  grounds.  (Doria-PTT) 
W87-00760 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


PARAMETERS  FOR  THE  OPERATION  OF 
BACTERIAL  THIOSALT  OXIDATION  PONDS, 

Canada  Centre  for  Mineral  and  Energy  Technolo- 
gy, Ottawa  (Ontario). 
M.  Silver. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  50,  No.  3,  p  663-669,  September 
1985.  5  fig,  1  tab,  Href. 

Descriptors:  'Biological  treatment,  'Thiobacillus, 
•Oxidation  ponds,  'Biological  wastewater  treat- 
ment, Mine  wastes,  Design  criteria,  Lead,  Thiosalt, 
Wastewater  treatment. 

Shake  flask  and  pH-controlled  reactor  tests  were 
used  to  determine  the  mathematical  parameters  for 
a  mixed-culture  bacterial  thiosalt  treatment  pond. 
Values  determined  were  as  follows:  K  sub  m  and 
V  sub  max  (thiosulfate),  9.83  g/liter  and  243.9  mg/ 
liter  per  h,  respectively;  K  sub  i  (lead),  3.17  mg/ 
liter;  K  sub  i  (copper),  1.27  mg/liter;  Q  sub  10 
between  10  and  30  C,  1.95.  From  these  parameters, 
the  required  biooxidation  pond  volume  and  resi- 
dence time  could  be  calculated.  Soluble  zinc  (0.2 
g/liter)  and  particulate  mill  products  and  by-prod- 
ucts (0.25  g/liter)  were  not  inhibitory.  Correlation 
with  an  operating  thiosalt  biooxidation  pond 
snowed  the  parameters  used  to  be  valid  for  thiosalt 
concentrations  up  to  at  least  2  g/liter,  lead  concen- 
trations of  at  least  10  mg/liter,  and  temperatures  of 
>  2  C.  Measured  thiosalt  oxidation  rates  from  a 
pilot  plant  biooxidation  pond  corresponded  to  only 
70%  of  the  values  predicted  from  the  parameters 
defined  herein.  These  inconsistencies  correlate 
either  with  great  variations  in  the  thiosalt  concen- 
trations of  the  mill  effluents,  which  disturb  the 
steady-state  growth  characteristics  of  the  bacteria, 
or  with  congestion  of  the  biooxidation  pond  with 
particulates.  The  particulate  matter  impedes  the 
flow  and  introduces  dissolved  copper  and  other 
heavy  metals  which  inhibit  bacterial  thiosalt  oxida- 
tion in  the  pond.  (Doria-PTT) 
W87-00762 


COPPER  (2+)  ZINC  (2+)  AND  NICKEL  (2+) 
EFFECTS  ON  ACTIVATED  SLUDGE, 

Universidad    Complutense    de    Madrid    (Spain). 

Dept.  de  Quimica  Industrial. 

A.  Vian,  F.  Mirada,  and  J.  J.  Rodriguez. 

Journal  of  Environmental  Science  &  Health  (A) 

JESEDU,  Vol.  20,  No.  7,  p  823-835,  October  1985. 

6  fig,  1  tab,  25  ref. 

Descriptors:  'Copper,  *Zinc,  *Nickel,  'Activated 
sludge,  'Heavy  metals,  Wastewater  treatment, 
Chemical  oxygen  demand,  Oxygen  demand. 

The  presence  of  Cu  (2+)  in  activated  sludge  leads 
to  a  rapid  and  significant  decrease  of  substrate 
removal  efficiency  which  stabilizes  at  a  new  de- 
pendent level  of  the  influent  Cu(2+)  concentra- 
tion. COD  removal  lowers  from  an  initial  95%  to 
82-84%  for  1  mg/1  influent  Cu(2  +  ).  This  decreases 
to  58-59%  at  5.5  mg/1  Cu(2  +  ),  and  to  46-49%  at 
10  mg/1  Cu(2+).  The  effect  of  Zn  (2+)  is  similar, 
but  slower  and  quantitatively  lower:  from  a  sta- 
tionary COD  removal  of  91-93%,  efficiency  drops 
to  64%  for  5.2  mg/1  influent  Zn(2  +  ),  to  56%  for 
10  mg/1  Zn(2+),  to  44%  for  20  mg/1  Zn(2  +  ).  The 
effect  of  Ni  (2+)  is  lower  still;  at  10  mg/1  Ni(2+), 
system  efficiency  decreases  from  93-94%  to  70- 
71%,  and  to  61-62%  at  25  mg/1  Ni(2  +  ).  A  nearly 
additive  effect  is  observed  for  Zn(2+)/Ni(2+) 
mixtures  at  influent  5  mg/1  each;  their  combined 
effect  is  lower  than  the  sum  of  their  individual 
actions  at  influent  concentrations  of  10  mg/1  each. 
The  combined  effect  of  the  three  metals  together  is 
significantly  lower  than  the  sum  of  their  individual 
effects;  for  an  additive  effect,  a  COD  removal 
efficiency  reduction  of  nearly  75%  would  be  ex- 
pected at  5  mg/1  each,  whereas  a  44%  reduction  is 
obtained  experimentally.  (Doria-PTT) 
W87-00763 


SAFETY  UNDER  THE  STREETS, 

Brown  and  Caldwell,  Portland,  OR. 

C.  S.  Zickefoose,  and  S.  Berg. 

American  City  &  County,  Vol.  101,  No.  2,  p  48-50, 

52,  54,  56,  58,  February  1986. 

Descriptors:     'Safety,     'Wastewater     treatment, 
•Sewers,  'Education,  Wastewater  collection,  Li- 


ability, Accidents,  Hazards,  Legal  aspects,  Judicial 
decisions,  Legislation. 

Deaths,  injuries,  and  personal  liability  claims  often 
result  when  supervisors  in  charge  of  wastewater 
collection  and  treatment  systems  fail  to  heed  safety 
concerns.  Responsibility  for  implementing  safe 
working  conditions  lies  with  the  supervisor  direct- 
ly in  charge  of  the  facility.  Employers  can  mini- 
mize the  risk  of  potential  claims  by:  (1)  being 
familiar  with  state  and  federal  standards;  (2)  exam- 
ining workplace  conditions  to  assure  compliance; 
(3)  removing  or  guarding  against  hazards;  (4)  pro- 
viding safe  tools  and  protective  gear;  (5)  displaying 
warning  signs;  and  (6)  establishing  and  enforcing 
safe  operating  procedures.  According  to  many  mu- 
nicipal officials,  the  most  hazardous  condition  to 
be  addressed  is  the  training  and  protection  of 
workers  for  entry  into  confined  areas.  Case  histo- 
ries are  discussed  of  the  problems  and  experiences 
of  wastewater  treatment  plants  in  setting  up  safety 
programs.  (Doria-PTT) 
W87-00765 


POTENTIAL  HAZARDS  TO  OPERATIVES  IN 
THE  WATER  INDUSTRY, 

Severn-Trent  Water  Authority  (England). 

D.  R.  Woods. 

Institution     of     Civil     Engineers     Proceedings 

PCIEAT,  Vol.  80,  Part  1,  p  53-67,  February  1986. 

1  fig,  2  tab,  16  ref. 

Descriptors:  'Hazards,  'Wastewater  treatment, 
♦Safety,  Sewers,  Wastewater  facilities,  Wells,  Tun- 
nels, Boreholes. 

Work  in  confined  spaces  such  as  sewers,  pipelines, 
and  tunnels  imposes  stresses  that  can  increase  the 
risk  of  accident  even  during  routine  procedures. 
Hazardous  atmospheres  present  danger  of  fire,  ex- 
plosion, asphyxiation,  and  poisoning.  Chemicals 
used  in  water  and  sewage  treatment  works  may 
present  risks  of  explosion,  burning,  or  toxicity.  The 
greatest  potential  hazards  arise  through  use  of 
chlorine  as  a  disinfectant.  Sewers  are  hazardous 
work  places  by  nature,  and  present  the  danger  of 
hazardous  physical  conditions,  flooding  and 
drowning,  and  the  generation  of  dangerous  atmos- 
pheres. Wells,  boreholes,  and  tunnels  pose  similar 
dangers,  such  as  when  boreholes  penetrate  meth- 
ane-bearing strata.  In  the  case  of  process  plants,  the 
sludge  digestion  process  presents  the  greatest  po- 
tential for  the  accumulation  of  hazardous  atmos- 
pheres in  confined  spaces  such  as  tanks,  pumping 
station  wet  wells,  and  sludge  heating  houses.  Some 
aspects  of  design  features  important  in  minimizing 
hazards  are  discussed,  especially  those  associated 
with  the  sludge  digestion  process  and  with  the 
handling  and  storage  of  chemicals.  The  importance 
of  a  multidisciplinary  approach  at  the  design  stage 
is  emphasized.  (Doria-PTT) 
W87-O0766 


FIVE  N.E.  COMMUNrnES  JOIN  IN  SEWER 
PROJECT, 

B.  Quinn. 

American  City  &  County,  Vol.  100,  No.  9,  p  70, 

72,  74,  September  1985. 

Descriptors:  'Sewer  systems,  'Wastewater  man- 
agement, 'New  Hampshire,  'Massachusetts,  Plan- 
ning, Management  planning,  Long-term  planning, 
Multi-objective  planning. 

Salem,  New  Hampshire  has  entered  into  a  long- 
range  plan  with  Massachusetts  for  the  diversion  of 
Salem's  wastewater  to  the  under-utilized  Greater 
Lawrence  Sanitary  District  (GLSD)  in  Massachu- 
setts. The  project  was  undertaken  in  response  to 
the  lack  of  federal  funds  for  wastewater  treatment, 
and  encouraged  by  the  adoption  of  tax-restricting 
measures  in  Massachusetts.  Despite  the  expected 
advantages,  the  state  of  New  Hampshire  applied  a 
sewer  tie-in  ban  on  Salem  in  May,  1984.  Consulting 
engineers  developed  a  plan  for  the  construction  of 
new  connecting  sewers  that  would  serve  as  force 
mains  during  the  interim  period.  Following  imple- 
mentation, the  same  sewers  would  accept  a  re- 
versed flow,  serving  as  gravity  sewers  in  the  long- 
range  plan.  Salem  has  meanwhile  eliminated  its 
sewer  tie-in  ban,  giving  them  a  two-year  head  start 


on  their  long-range  plan  for  effective  wastewater 
management.  (Doria-PTT) 

W87-0O767 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  X.  FOR- 
MATION OF  POLYCHLOREMATED  METHYL- 
PHENOXYMETHYLPHENOLS  (PREDIOXTNS) 
DURING  CHLORJJMATION  OF  METHYL- 
PHENOLS  IN  DILUTE  AQUEOUS  SOLUTION, 
Tokyo  Univ.  (Japan).  Faculty  of  Pharmaceutical 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00793 


5E.  Ultimate  Disposal  Of  Wastes 


TERTIARY  TREATMENT  OF  SECONDARY 
EFFLUENT  BY  DISSOLVED  AD*  FLOTATION 
AND  FHTRATION  (SANDFLOAT)  SYSTEM, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-OOO01 


EFFECTIVENESS  OF  CAPPING  IN  ISOLAT- 
ING CONTAMINATED  DREDGED  MATERIAL 
FROM  BIOTA  AND  THE  OVERLYING 
WATER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  M.  Brannon,  R.  E.  Hoeppel,  T.  C  Sturgis,  I. 
Smith,  and  D.  Gunnison. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A165251, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report.  Technical  Report  No.  D-85-10,  No- 
vember 1985.  50  p,  5  fig,  18  tab,  35  ref,  1  append. 

Descriptors:  'Capping,  'Spoil  banks,  'Water  pol- 
lution, 'Soil  properties,  Microorganisms,  Spores, 
Overlying  water,  Absorption,  Accumulation, 
Sand,  Clay,  Silt,  Polychaetes,  Chemical  analysis, 
Clams,  Laboratory  tests,  Ecological  effects,  Tissue 
analysis. 

The  effectiveness  of  capping  in  chemically  and 
biologically  isolating  contaminated  dredged  mate- 
rial was  investigated  using  large-  (250  1)  and  small- 
(22.6  1)  scale  laboratory  reactor  units.  The  ability 
of  various  cap  materials  to  isolate  contaminated 
dredged  material  was  assessed  in  the  large  reactor 
units  by  following  the  movement  of  chemical  con- 
taminants and  microbial  spores  contained  in  the 
capped  dredged  material  into  the  overlying  water 
column  and  by  monitoring  the  biological  uptake  of 
chemical  contaminants  by  clams  and  polychaetes. 
The  depth  of  cap  material  needed  to  chemically 
isolate  contaminated  dredged  material  was  assessed 
in  the  small-scale  reactor  units.  Three  capping 
materials,  sand,  clay  (New  Haven  Harbor  sedi- 
ment), and  silt  (Vicksburg  silt),  were  evaluated  for 
their  efficiency  in  preventing  transfer  of  contami- 
nants from  a  contaminated  sediment  into  the  over- 
yling  water  column  and  biota.  In  the  presence  of 
bioturbating  polychaetes  (Nereis  virens)  at  densi- 
ties of  100  large  animals  per  square  meter,  a  50-cm 
cap  of  any  of  the  three  materials  tested  in  the  large 
chamber  experiments  was  effective  in  preventing 
the  transfer  of  chemical  constitutes  and  microbial 
spores  to  the  overlying  water  and  nonburrowing 
biota.  Chemical  analysis  of  polychaete  tissue  and 
visual  observation  snowed  that  the  polychaetes 
penetrated  both  the  5-cm  and  50-cm  caps  of  all 
materials  tested.  Cap  materials  with  higher  propor- 
tions of  clay  and  silt  appear  to  be  more  effective 
than  cap  materials  consisting  mainly  of  sand,  espe- 
cially in  preventing  contaminant  movement  into 
the  overlying  water  and  biota.  However,  a  thick 
cap  (50-cm  or  more)  of  any  of  the  materials  tested 
effectively  isolated  the  overlying  water  and  non- 
burrowing  biota  from  the  contaminants.  (Lantz- 
PTT) 
W87-00082 


DISCHARGE  OF  TREATED  SEWAGE  TO 
GROUNDWATER  USING  THE  HYDRAULIC 
CRITERIA  FOR  SLOW  SAND  FILTRATION, 

Instituut  voor  Milieuhygiene  en  Gezondheidstech- 
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Ultimate  Disposal  Of  Wastes — Group  5E 


nick  TNO,  Delft  (Netherlands). 
J.  A.  Somen. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  23-35,  6  fig,  3 
tab. 

Descriptors:  'Groundwater  pollution, 

•Wastewater  disposal,  'Land  disposal,  'Sand  fil- 
ters. Hydraulic  loading,  Filtration,  Path  of  pollut- 
ants, Coliforms,  Dissolved  oxygen,  Denitrification. 

The  infiltration  of  the  effluents  of  the  pilot  plants 
on  the  TNO  testing  grounds  was  studied.  The 
experiments  were  carried  out  indoors  in  filter  col- 
umns and  outdoors  in  a  5  sq  m  experimental  filter. 
The  filtration  rates  varied  between  0.06  and  24 
cm/h,  corresponding  to  a  hydraulic  load  of  0. 1  to 
48  population  equivalents  per  sq  m.  For  the  (total) 
counts  on  nutrients  agar,  over  a  filter  length  of  10  - 
20  cm,  an  81%  reduction  was  found,  increasing  to 
99%  over  a  length  of  410  -  470  cm.  For  the 
coliforms,  over  10  -  20  cm  of  filter  length  a  92% 
reduction  was  found,  increasing  to  99.9%  over  a 
length  of  410  -  470  cm.  About  40  -  60%  of  the 
dissolved  oxygen  in  the  supernatant  was  consumed 
within  the  first  10  cm  of  filter  sand.  Denitrification 
was  responsible  for  a  decrease  of  the  nitrates  by 
about  15%.  A  provision  for  the  regeneration  of  the 
filter  surface  worked  satisfactorily.  (See  also  W87- 
00127)  (Author's  abstract) 
W87-00129 


SAFE  WASTE  DISPOSAL  BY  LANDFILL  -  AN 
OVERVIEW, 

Department  of  the  Environment,  London  (Eng- 
land). 

R.  G.  D.  Osmond. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  137-145. 

Descriptors:  'Waste  disposal,  'Landfills,  'Public 
opinion,  Public  policy,  Legislation,  Environmental 
impact  statement,  Public  participation. 

The  acceptability  of  landfill  is  reviewed  with  re- 
spect to  the  water  sector  of  the  environment. 
Waste  disposal  is  changing  in  terminology,  public 
interest  and  technique  and  a  wide  balancing  of 
interests  is  essential.  Legislation,  the  Gregson 
Report  and  the  role  of  the  British  Department  of 
Environment  are  outlined  and  reference  is  made  to 
government-sponsored  research  and  conclusions. 
The  impact  of  European  Community  Legislation  is 
reviewed.  There  is,  however,  a  range  of  circum- 
stances and  attitudes  among  countries.  The  impor- 
tance of  public  relations  and  education  is  stressed, 
supported  by  sound  operations.  Attention  is  drawn 
to  possible  problems  (such  as  leaching  into  aquifers 
and  groundwater)  and  how  they  are  being  tackled. 
It  is  concluded  that  sensible  landfill  of  domestic 
and  a  range  of  hazardous  wastes  is  acceptable. 
Continued  collaboration  particularly  between 
waste  disposal  and  water  authorities  can  ensure 
proper  protection  of  water.  (See  also  W87-00127) 
(Lantz-PTT) 
W87-00138 


CONSTRUCTION  OF  CAPE  PERON  OCEAN 
OUTLET  PERTH,  WESTERN  AUSTRALIA, 

Metropolitan  Water  Authority,  Perth  (Australia). 

Director  of  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O0194 


Descriptors:  'Sludge,  'Compost,  'Market  value, 
Sod  farms.  Landscaping,  Forestry,  Nursery, 
Greenhouses,  Public  participation,  Wisconsin. 

The  demand  potential  of  the  compost  product 
from  municipal  wastewater  treatment  sludges  in 
the  Greater  Milwaukee  (Wisconsin)  area  was  stud- 
ied. The  study  illustrates  the  use  of  a  method  to 
explore  the  potential  demand  for  the  compost 
product  among  four  possible  major  users:  sod 
farmer,  landscaper/forester,  nursery/greenhouse, 
and  general  public.  The  recommended  first  target 
market  could  be  individual  large  users,  such  as 
Milwaukee  City  and  County,  and  certain  landscape 
contractors.  The  next  segment  could  be  sod  farm- 
ers, nurseries,  and  greenhouses.  The  last  segment 
to  which  marketing  is  desirable  is  probably  the 
general  population.  The  market  survey  showed 
that  the  potential  demand  for  the  product  in  south- 
eastern Wisconsin  is  very  good.  (Rochester-PTT) 
W87-O0221 


FLOW  CHARACTERISTICS  OF  LANDFILL 
LEACHATE  COLLECTION  SYSTEMS  AND 
LINERS, 

Stevens  Inst,  of  Tech.,  Hoboken,  NJ.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00223 


LEACHATE  COLLECTION  SYTEMS, 

CH2M  Hill,  Newport  Beach,  CA. 

M.  Ghassemi. 

Journal  of  Environmental   Engineering  (ASCE) 

JOEEdU,  Vol.  112,  No.  3,  p  613-617,  June  1986.  2 

tab,   5  ref.   EPA  Hazardous  Waste  Engineering 

Research  Laboratory  Contract  No.  68-03-1828. 

Descriptors:  'Leachate  collection  systems,  'Water 
pollution  control,  'Landfills,  'Environmental  Pro- 
tection Agency,  Laboratories,  Hazardous  wastes, 
Management  planning. 

Key  findings  and  conclusions  of  the  recent  report 
to  EPA's  Hazardous  Waste  Engineering  Research 
Laboratory  entitled  'Leachate  Collection  and  Gas 
Migration  and  Emission  Problems  at  Landfills  and 
Surface  Impoundments'  are  presented  and  dis- 
cussed. There  is  little  hard  data  on  the  long-term 
performance  of  leachate  collection  systems  (LCS) 
in  full-scale  facilities.  Correlation  of  performance 
with  design  should  be  possible  in  older  facilities. 
The  actual  or  potential  problems  of  LCS  can  best 
be  addressed  through  preventive  measures  such  as 
incorporation  of  redundancies  in  design,  adequate 
QA/QC  during  construction  and  operating  con- 
trols designed  to  minimize  leachate  generation  and 
improve  leachate  control  capability.  (Alexander- 
PTT) 
W87-00226 


COINCIDENT  PLASMJDS  AND  ANTIMICRO- 
BIAL RESISTANCE  IN  MARINE  BACTERIA 
ISOLATED  FROM  POLLUTED  AND  UNPOL- 
LUTED ATLANTIC  OCEAN  SAMPLES, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00259 


MUTAGENIC  ACTIVITY  OF  SOILS  AMEND- 
ED WITH  TWO  REFINERY  WASTES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00344 


MARKET  POTENTIAL  FOR  SLUDGE  COM- 
POST PRODUCT, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 
J.Y.C.  Huang. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  3,  p  454-467,  June  1986.  2 
tab,  17  ref,  4  append. 


TRACE  ELEMENT  LEACHING  IN  BENCH- 
SCALE  RECIRCULATING  ASH  TRANSPORT 
SYSTEMS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00445 


HAZARDOUS  WASTE  SURFACE  IMPOUND- 
MENT TECHNOLOGY, 


Multidisciplinary  Energy  and  Environmental  Sys- 
tems and  Applications,  San  Pedro,  CA. 
M.  Ghassemi,  and  M.  Haro. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  Ill,  No.  5,  p  602-617,  October 
1985.  4  tab,  3  ref.  EPA  Contract  68-02-3174,  Sub- 
contracts M98967JQ3E,  M98968JQ3E. 

Descriptors:  'Hazardous  materials,  'Waste  dispos- 
al, 'Waste  dumps,  'Land  disposal,  'Waste  manage- 
ment, Design  criteria,  Landfills,  Solid  waste  dis- 
posal, Environmental  effects,  Project  planning, 
Clays,  Linings,  Reservoirs,  Case  studies. 

The  design,  construction  and  performance  data  for 
hazardous  waste  surface  impoundments  at  nine  fa- 
cilities were  reviewed,  and  actual  and  projected 
performances  were  compared.  Discussions  were 
also  held  with  four  design  engineering  firms,  one 
waste  management  company,  one  liner  installer/ 
fabricator,  and  regulatory  agencies  in  three  states. 
The  following  were  identified  as  being  essential  in 
achieving  good  site  performance:  siting  in  suitable 
geological  formation;  continuity  of  the  geotechni- 
cal  support  throughout  the  project  planning,  site 
investigation,  design,  and  construction;  construc- 
tion supervision  to  ensure  adherence  to  specifica- 
tions; compaction  of  clay  wet  of  optimum  to  elimi- 
nate air  space;  consideration  of  compatibility  with 
waste  in  selecting  liner  material;  rigorous  QA/QC 
to  ensure  adequate  design  and  proper  liner;  and 
providing  and  maintaining  protective  cover  for 
liners.  (Author's  abstract) 
W87-00517 


WATER  DD/ERSION  AT  LOW  LEVEL  WASTE 
DISPOSAL  SITES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-O0520 


FACTORS  AFFECTING  THE  MINERALIZA- 
TION OF  NITROGEN  IN  SEWAGE  SLUDGE 
APPLIED  TO  SOILS, 

Agricultural   Research   Service,    Beltsville,   MD. 

Soil-Microbial  System  Lab. 

A.  Barbarika,  L.  J.  Sikora,  and  D.  Colacicco. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  49,  No.  6,  p  1403-1406,  November-December 

1985.  2  fig,  5  tab,  17  ref. 

Descriptors:  'Soil  amendments,  Nitrogen,  'Sludge 
disposal,  'Mineralization,  Temperature  effects,  Sta- 
tistical analysis,  Moisture,  Soil  factors. 

An  empirically-based  model  predicting  N  mineral- 
ization rate  in  sewage  sludge  amended  soils  was 
developed  by  analyzing  several  sets  of  published 
laboratory  data.  Analysis  of  the  data  indicates  that 
both  soil  and  sewage-sludge  factors  affect  the  or- 
ganic N  mineralization  rate.  Factors  positively  af- 
fecting mineralization  rates  were  total  N  content  of 
the  soil,  and  the  duration  and  temperature  of  the 
incubation.  Negatively  affecting  mineralization 
were  the  C/N  ratios  of  the  sludge  and  soil.  Two  of 
the  estimated  equations  resulting  from  the  statisti- 
cal analyses  were  tested  on  the  results  of  a  sixth 
incubation  study  in  which  several  different  sludges 
were  incubated  under  the  same  time,  temperature, 
moisture  and  amendment  rate  conditions  and  a  0.75 
correlation  coefficient  was  obtained.  The  resulting 
model  equation  using  data  from  all  6  studies  indi- 
cated that  soil  factors  are  important  variables  in 
predicting  mineralization  of  N  in  sewage  sludge 
amended  soils.  (Peters-PTT) 
W87-OO603 


MUNICTPAL  SEWAGE  SLUDGE  APPLICA- 
TION ON  OHIO  FARMS:  HEALTH  EFFECTS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 
Preventive  Medicine. 

C.  R.  Dorn,  C.  S.  Reddy,  D.  N.  Lamphere,  J.  V. 
Gaeuman,  and  R.  Lanese. 

Environmental  Research  ENVRAL,  Vol.  38,  No. 
2,  p  332-359,  December  1985.  6  fig,  17  tab,  48  ref. 
Ohio  Farm  Bureau  Federation  -  US  EPA  Coopera- 
tive Agreement  CS805189. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


Descriptors:  *Land  disposal,  *Sludge  disposal, 
•Ohio,  *Human  diseases,  Farms,  Pastures,  Dis- 
eases, Infection,  Health  effects,  Pollutants,  Epide- 
miology, Public  health. 

A  3-year  prospective  epidemiologic  study  was 
conducted  on  47  farms  receiving  annual  applica- 
tions of  treated  sludge  (average  of  2-10  dry  metric 
tons/ha/year)  and  46  control  farms  in  three  geo- 
graphic areas  of  Ohio.  On  the  sludge-recieving 
farms  164  persons  (78  families)  and  on  the  control 
farms  130  persons  (53  families)  participated  by 
cooperating  with  monthly  questionnaires  concern- 
ing their  health  and  their  animals'  health,  annual 
tuberculin  testing,  and  quarterly  blood  sampling 
for  serological  testing.  The  estimated  risks  of  respi- 
ratory illness,  digestive  illness,  or  general  symp- 
toms were  not  significantly  different  between 
sludge  farm  and  control  farm  residents.  There 
were  no  observed  differences  between  disease  oc- 
currence in  domestic  animals  on  sludge  and  on 
control  farms.  No  conversions  from  negative  to 
positive  tine  tests  results  occurred  after  sludge  had 
been  applied  to  the  farms.  The  frequency  of  sero- 
logical conversions  (fourfold  or  greater  rise  in 
antibody)  to  a  series  of  23  test  viruses  and  the 
frequency  of  associated  illnesses  were  similar 
among  persons  on  sludge  and  control  farms.  The 
absence  of  observed  human  or  animal  health  ef- 
fects resulting  from  sludge  application  in  this  study 
of  Ohio  farms  was  associated  with  low  sludge 
application  rates  which  were  in  accordance  with 
Ohio  and  U.S  Environmental  Protection  Agency 
Guidelines.  Caution  should  be  exercised  in  using 
these  data  to  predict  health  risks  associated  with 
sludges  containing  higher  levels  of  disease  agents 
and  with  higher  sludge  application  rates  and  larger 
acreages  treated  per  farm  than  used  in  this  study. 
(See  also  W87-00650  thru  W87-O0651)  (Author's 
abstract) 
W87-00649 


MUNICIPAL  SEWAGE  SLUDGE  APPLICA- 
TION ON  OHIO  FARMS:  TISSUE  METAL 
RESIDUES  AND  INFECTIONS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 
Preventive  Medicine. 

C.  S.  Reddy,  C.  R.  Dorn,  D.  N.  Lamphere,  and  J. 

D.  Powers. 

Environmental  Research  ENVRAL,  Vol.  38,  No. 
2,  p  360-376,  December  1985.  1  fig,  9  tab,  38  ref. 
Ohio  Farm  Bureau  Federation  -  US  EPA  Coopera- 
tive Agreement  CS805189. 

Descriptors:  *Land  disposal,  'Sludge  disposal, 
•Ohio,  Farms,  Municipal  wastewater,  Metals, 
Tissue  analysis,  Infection,  Animal  diseases,  Cadmi- 
um, Copper,  Lead,  Zinc,  Grazing  bacteria,  Calves, 
Kidneys,  Cattle. 

Transmission  of  infectious  agents  and  translocation 
of  Cd,  Cu,  Pb,  and  Zn  from  anaerobically  digested 
sludge  to  the  tissue  of  farm  animals  grazing  on 
pastures  to  which  sludge  was  applied  (2-10  metric 
tons  per  hectare)  were  studied  on  eight  farms.  No 
significant  health  risk  associated  with  the  possible 
presence  in  sludge  of  Salmonella  spp.,  or  of 
common  animal  parasites  including  Nematodirus 
spp.,  Strongylus  spp.,  Strongyloides  spp.,  Trichuris 
spp.,  Eimeria  spp.,  Ascaris  spp.,  and  Ancyclosto- 
mum  spp.  was  noted.  Caudal  fold  as  well  as  cervi- 
cal tuberculin  testing  indicated  no  conversions 
from  negative  to  positive  following  exposure  of 
cattle  to  sludge.  Significantly  higher  fecal  Cd  con- 
centrations were  detected  in  samples  collected 
from  cattle  soon  after  being  placed  on  sludge  treat- 
ed pastures  compared  to  preexposure  values  in  the 
same  animals.  Significant  Cd  and  Pb  accumulations 
were  found  in  the  kidneys  of  calves  grazing  sludge 
treated  pastures  compared  to  control  calves.  Al- 
though older  cows  grazing  sludge  treated  pastures 
had  significantly  higher  blood  Pb  levels,  no  metal 
accumulation  was  noticed  in  the  other  tissues.  Sta- 
tistically significant  accumulations  of  Cd  and  Pb  in 
the  kidney  of  calves  grazing  these  pastures  for  a 
relatively  short  period  suggests  that  caution  should 
be  exercised  to  avoid  prolonged  grazing  of  cattle 
on  pastures  receiving  heavy  sludge  applications, 
especially  with  sludges  containing  nigh  concentra- 
tions of  heavy  metals.  (See  also  W87-00649  thru 
W87-00651)  (Author's  abstract) 
W87-O0650 


MUNICIPAL  SEWAGE  SLUDGE  APPLICA- 
TION ON  OHIO  FARMS:  ESTIMATION  OF 
CADMIUM  INTAKE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Veterinary 

Preventive  Medicine. 

C.  S.  Reddy,  and  C.  R.  Dorn. 

Environmental  Research  ENVRAL,  Vol.  38,  No. 

2,  p  377-388,  December  1985.  5  tab,  25  ref.  Ohio 

Farm  Bureau  Federation  -  US  EPA  Cooperative 

Agreement  CS805 189. 

Descriptors:  *Cadmium,  'Sludge  disposal,  •Munic- 
ipal, *Land  disposal,  'Ohio,  Wastewater,  Grazing, 
Cattle,  Farms,  Feces,  Pastures. 

This  study  was  designed  to  estimate  the  contribu- 
tion of  municipal  sewage  sludge  exposure  and 
smoking  to  the  daily  Cd  intake  in  Ohio  farm  resi- 
dents, based  on  the  Cd  concentrations  in  24-hr 
fecal  samples.  Samples  were  analyzed  for  Cd  and 
the  daily  Cd  intakes  were  calculated  by  correcting 
for  absorption  (4.6%)  in  the  gastrointestinal  tract. 
Fecal  samples  from  cattle  grazing  on  sludge-treat- 
ed pastures  were  also  similarly  treated  except  that 
published  24-hr  fecal  weights  and  a  2%  absorbtion 
corrected  were  used.  Fecal  weights  and  the  daily 
Cd  intakes,  in  humans,  calculated  from  these  data 
were  lower  in  females  than  in  males  with  a  female/ 
male  ratio  of  0.77/1.  Daily  Cd  intakes  calculated 
from  these  data  ranged  from  5.37  to  13.31  micro- 
gram/day  for  females  and  8.87  to  18.52  micro- 
gram/day  for  males.  No  significant  increase  in 
daily  Cd  intake  resulted  from  exposure  of  humans 
to  sludge  on  the  farmlands.  Although  daily  Cd 
intake  for  smokers  was  1  microgram/day  higher 
than  for  nonsmokers,  the  differnce  was  not  statisti- 
cally significant.  Cattle  grazing  on  sludge-treated 
pastures  consumed  significantly  more  (up  to  3 
times)  Cd  than  cattle  on  control  pastures.  It  was 
concluded  that  application  of  sewage  sludge  on 
farmlands  at  rates  of  2-10  dry  metric  tons/ha  did 
not  significantly  contribute  to  the  daily  Cd  intake 
in  humans;  cattle  on  such  farms,  however,  signifi- 
cantly increased  their  Cd  consumption.  (See  Also 
W87-00649,  W87-00650)  (Author's  abstract) 
W87-00651 


W87  00689 


DREDGED-MATERIAL    DISPOSAL    SYSTEM 
CAPACITY  EXPANSION, 

Hydrologic  Engineering  Center,  Davis,  CA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-00754 


SOME  CHARACTERISTICS  OF  THE  BEHAV- 
IOUR OF  INDICATOR  BACTERIA  IN 
SEWAGE-AMENDED  SODL, 

Oklahoma  Univ.  Health  Sciences  Center,  Oklaho- 
ma City.  Dept.  of  Environmental  Health. 
D.  D.  Ibiebele,  A.  D.  Inyang,  C.  H.  Lawrence,  R. 
L.  Coleman,  and  N.  Pees. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  39,  No.  2,  p  175-182,  October  1985.  2  fig,  1 
tab,  26  ref. 

Descriptors:  'Sludge  disposal,  *Soils,  'Sludge- 
amended  soils,  Bacteria,  Streptococcus,  Undigest- 
ed sludge,  Feces,  Pollution,  Infection,  Diseases, 
Coliforms,  Soil  amendments. 

The  abundance,  sensitivity  to  environmental  condi- 
tions and  growth  recovery  characteristics  of  fecal 
coliform  bacteria  and  Streptococcus  faecalis  (indi- 
cator bacteria)  were  monitored  in  experimental 
plots  receiving  various  quantities  of  undigested 
sewage  sludge.  The  results  of  the  study  show  that 
there  were  fewer  streptococci  in  the  sludge,  but 
more  in  the  soil,  than  the  fecal  coliforms.  Survival 
time  of  both  groups  of  bacteria  was  not  significant- 
ly different.  The  streptococcal  numbers  were  not 
directly  related  to  the  quantity  of  sludge  (pollut- 
ant) applied  to  the  soil.  Growth  recovery  was 
exhibited  only  by  the  Streptococcus  faecalis.  (Au- 
thor's abstract) 
W87-00659 


HYDRAULIC  TRAP  FOR  PREVENTING  COL- 
LECTOR WELL  CONTAMINATION:  A  CASE 
STUDY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry   see  Field   5G. 
W87-00686 


SEWAGE  EFFLUENTS  AS  DRINKING  WATER 
FOR  NIGERIAN  POULTRY, 

Ibadan  Univ.  (Nigeria). 

For  primary  bibliographic  entry  see  Field  3C. 
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PERMITTING   THE   MERCUR   GOLD   MINE 
TADLINGS  POND, 

Getty  Mining  Co.,  Salt  Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field   5G 

W87-00053 


RAPED,  SAFE  DRINKING  WATER  SUPPLY 
PRODUCTION  METHOD, 

Los  Alamos  Technical  Associates,  Inc.,  NM. 
H.  F.  Gram,  M.  E.  Muller,  and  A.  M.  Pendergrass. 
Available  from  the  National  Techncial  Information 
Service,  Springfield,  VA.  22161,  as  ADA  125219, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Technical  Report  DAAK-70-82-C-0045,  Oc- 
tober 24,  1982.  92  p,  6  fig,  11  tab,  14  ref,  2  append. 

Descriptors:  'Drinking  water,  'Water  treatment, 
•Ozonation,  Sodium  chloride,  Electrolysis,  Water 
quality  control. 

Ozone  and  chlorine-hypochlorite  were  generated 
electrolytically  in  weak  NaCl  solutions  using  cur- 
rents of  5-25  volts  and  2-8  amps,  and  ambient 
temperatures  using  platinum  plated  electrodes.  The 
prototype  unit  electrolyzed  1  1/min  of  water  on  a 
continuous  basis.  One  volume  of  electrolyzed  solu- 
tion sterilized  and  deodorized  40  volumes  of 
sewage  contaminated  surface  stream  water  in 
about  10  minutes  at  a  production  rate  of  600  gal/ 
hr.  The  unit  is  compact  (20  cu  inches)  and  porta- 
ble, and  can  replace  chlorination  as  a  more  rapid 
and  thorough  disinfection  process.  (Author's  ab- 
stract) 
W87-O0074 


COMPARISON  OF  MEMBRANE  FTLTER, 
MULTD7LE-FERMENTATION-TUBE,  AND 
PRESENCE-ABSENCE  TECHNIQUES  FOR  DE- 
TECTING TOTAL  COLTFORMS  IN  SMALL 
COMMUNITY  WATER  SYSTEMS, 
Dartmouth  Medical  School,  Hanover,  NH.  Dept 
of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00170 


RECOVERY  AND  DrVERSITY  OF  HETERO- 
TROPHIC BACTERIA  FROM  CHLORINATED 
DRINKING  WATERS, 

Washington  Univ.,  Seattle.  Dept.  of  Microbiology 

and  Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O0171 

ASSESSING  THE  RELIABELTTY  OF  SUPPLY 
AND  LEVEL  OF  SERVICE  FOR  WATER  DIS- 
TRD3UTION  SYSTEMS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

G.  Germanopoulos,  P.  W.  Jowitt,  and  J.  P. 

Lumbers. 

Proceedings  of  the  Institution  of  Civil  Engineers, 

Part  1,  Vol.  80,  p  413-428,  April  1986.  1  tab,  5  fig, 

14  ref,  append. 

Descriptors:  Water  distribution,  'Networks,  'Main 
sewers,  Network  failing,  Burst  mains,  Simulation 
models,  Crisis  events. 

A  method  for  assessing  the  security  of  supply  from 
a  water  distribution  system  associated  with  differ- 
ent network  failure  events  such  as  burst  mains  or 
source  failures  uses  a  network  simulation  model  to 
study  the  operation  of  the  network  both  under 
normal  operating  conditions  and  conditions  arising 
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Water  Treatment  and  Quality  Alteration — Group  5F 


from  crisis  events.  The  effect  of  different  failure 
events  on  the  supplies  to  the  area  considered  is 
identified,  and  a  probability  analysis  of  the  occur- 
rence of  such  events  is  then  used  to  provide  an 
assessment  of  the  security  of  water  supply.  Oper- 
ational responses  that  should  be  triggered  by  crisis 
events  are  also  identified  by  the  network  simula- 
tions. For  the  case  study  area  presented,  it  is  found 
that  the  assessment  of  supply  reliability  obtained 
using  the  above  methodology  is  considerably  dif- 
ferent from  that  suggested  by  the  conventional 
approach,  which  simply  relates  supply  reliability  to 
the  amount  of  emergency  storage  available  in  the 
network.  The  development  of  robust  dynamic 
models  giving  a  better  account  of  a  water  distri- 
buion  system's  operation  under  failure  conditions 
could  be  important  both  operationally  and  in  as- 
sessing the  reliability  of  wather  supplies  to  various 
points  in  the  system,  and  is  a  challenging  field  for 
further  work.  (Alexander-PTT) 
W87-00193 


DETERMINATION  OF  HALOGENATED 
PHENOLS  IN  RAW  AND  POTABLE  WATER 
BY  SELECTED  ION  GAS  CHROMATOGRA- 
PHY-MASS  SPECTROMETRY, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00213 


COMMUNITY  WATER  SUPPLY  AND  SANITA- 
TION IN  DEVELOPING  COUNTRIES,  1970- 
1990.  AN  EVALUATION  OF  THE  LEVELS  AND 
TRENDS  OF  SERVICES, 

Pan   American   Health   Organization,   Guatemala 

City. 

F.L.O.  Deck. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

p2-31,  1986.  10  tab,  5  ref. 

Descriptors:  *Community  development,  'Infant 
mortality,  *Water  supply,  Sanitation,  'Southeast 
Asia,  'Rural  areas,  Human  population,  Correlation 
analysis,  Developing  countries,  Regional  develop- 
ment. 

The  health  effects  of  water  supply  and  sanitation 
conditions  were  evaluated  in  terms  of  the  correla- 
tion between  these  services  and  infant  mortality  as 
a  health  level  indicator.  The  present  review  is 
based  chiefly  on  data  collected  in  World  Health 
Organization  surveys  1970,  1980,  and  1983.  From 
1970  to  1983,  urban  water  supply  coverage  rose 
from  65%  to  74%,  reflecting  a  100%  increase  in 
population  served.  In  rural  areas,  access  to  safe 
water  increased  from  12%  to  40%  from  1970  to 
1983,  a  300%  service  expansion  in  the  face  of  20% 
population  growth.  From  1970  to  1983  urban  sani- 
tation coverage  appeared  to  decrease  from  73%  to 
53%,  largely  because  of  developments  the  South- 
East  Asia  Region,  which  reported  lower  numbers 
of  people  served  in  1983  than  in  1970.  Rural  sanita- 
tion levels  increased  modestly  from  about  7%  to 
11%  during  the  1970-83  period.  Provisional  rank 
correlation  results  suggest  that,  under  certain  cir- 
cumstances, significant  correlations  may  exist  be- 
tween sector  coverages  of  water  supply  and  sanita- 
tion and  infant  mortality,  that  are  independent  of 
factors,  such  as  level  of  gross  national  product, 
which  are  known  to  affect  both  variables.  (Roches- 
ter-PTT) 
W87-00242 


WATER  SUPPLY  AND  SANITATION  IN  THE 
SOUTHEAST-ASIA  REGION, 

World  Health  Organization,  New  Delhi  (India) 

Regional  Office  for  South-East  Asia. 

N.  Saravanapavananthan. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

p  58-70,  1986.  2  fig,  5  tab,  1  ref. 

Descriptors:  'Community  development,  'Regional 
development,  'Southeast  Asia,  'Water  supply  de- 
velopment, 'Sanitation,  Human  population,  Ban- 
gladesh, Burma,  India,  Indonesia,  Maldives,  Nepal, 
Sri  Lanka,  Thailand,  Statistical  analysis. 

The  progress  of  community  water  supply  and 
sewage    disposal    services    development    in    the 


member  states  of  the  World  Health  Organization, 
South-East  Asia  Region,  since  the  beginning  of  the 
International  Drinking  Water  Supply  and  Sanita- 
tion Decade  is  reviewed.  Countries  participating  in 
the  Decade  progress  monitoring  activities  were: 
Bangladesh,  Burma,  India,  Indonesia,  Maldives, 
Nepal,  Sri  Lanka,  and  Thailand.  Two  sets  of  ag- 
gregated analyses  were  carried  out:  one  without 
India  and  one  including  India.  In  urban  areas, 
water  supply  coverage  did  not  keep  pace  with 
increasing  populations,  whereas  in  rural  areas  it 
appears  that  mid-decade  targets  will  be  achieved 
overall,  but  on  a  country  by  country  basis,  only 
Bangladesh,  India,  Indonesia,  and  Sri  Lanka  are 
likely  to  meet  or  exceed  their  mid-decade  targets. 
In  the  area  of  sanitation,  coverage  increased  in 
urban  areas  in  the  1981-83  period,  but  in  rural  areas 
improvements  in  sanitation  coverage  did  not  keep 
pace  with  population.  Major  constraints  identified 
by  the  countries  in  the  1983  sector  update  were  as 
follows:  lack  of  adequate  financial  resources,  lack 
of  community  participation,  logistics,  insufficient 
health  education,  and  import  restrictions.  (Roches- 
ter-PTT) 
W87-00245 


APPLICATION  OF  APPROPRIATE  TECH- 
NOLOGY IN  THE  FDZLD  OF  RURAL  WATER 
SUPPLY  IN  INDONESIA, 

World  Health  Organization,  Djakarta  (Indonesia). 

Regional  Office  for  South-East  Asia. 

S.P.  Mathur. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

71-80,  1986.  2  fig,  3  tab,  9  ref. 

Descriptors:  'Groundwater  potential,  'Indonesia, 
•Community  development,  'Water  supply,  'Ap- 
propriate technology,  Drilling,  Regional  develop- 
ment, Statistics,  Hand  pumps,  Artesian  wells,  Tube 
wells,  Thailand. 

Development  of  rural  water  supply  in  Indonesia  is 
discussed  under  the  following  headings:  back- 
ground, well-drilling  program  (agencies  responsi- 
ble, groundwater  availability,  groundwater  utiliza- 
tion, and  targets  and  achievements),  and  new  ap- 
proaches to  overcome  initial  difficulties  (hydro- 
geological  support  information,  well-drilling  equip- 
ment and  well  design,  choice  of  hand  pumps,  and 
manpower  development).  Data  are  presented 
showing  occurrence  of  groundwater  in  Indonesia, 
appropriate  technological  options  for  supplying 
water  local  populations  by  provinces  in  Indonesia 
(shallow-well  hand  pumps,  deep-well  hand  pumps, 
and  artesian  wells),  construction  of  water-supply 
facilities  during  the  period  1969-84  and  proposed 
for  1984-89,  construction  of  hand-pump  facilities 
and  digging  of  artesian  wells  during  1969-84  and 
proposed  for  1984-89,  and  activities  of  the  tube- 
well  drilling  program  in  Thailand.  (Rochester- 
PTT) 
W87-00246 


INTERNATIONAL  DRINKING  WATER 
SUPPLY  AND  SANITATION  DECADE  PRO- 
GRAMME IN  THE  PlfflJPPINES, 

Ministry  of  Health,  Manila  (Philippines). 

P.R.  Imperio. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

p  93-104,    1986.    1   fig,   3  tab,    1   ref,    1   append. 

Descriptors:  'Philippines,  'Water  supply,  'Sanita- 
tion, 'Regional  development,  'Management  plan- 
ning, Hygiene,  Drinking  water,  International 
drinking  water  supply  and  sanitation  decade,  Com- 
munity development,  Education,  Training. 

The  Philippine  experience  with  the  International 
Drinking  Water  Supply  and  Sanitation  Decade 
program  is  reviewed  under  the  following  headings: 
situation  before  the  Decade  program,  decade  ac- 
tivities, organization  and  management,  planning 
and  programming,  implementation,  internal  and  ex- 
ternal investments  (1981-84),  operation  and  mainte- 
nance, coordination,  community  participation, 
training,  and  monitoring  and  evaluation.  Data  are 
presented  on  morbidity  and  mortality  rate  (1980- 
84)  in  the  Philippines  from  diseases  related  to 
unsafe  water  and  poor  hygiene,  households  with 
safe  drinking  water  and  appropriate  sanitation,  and 
coverage  and  levels  of  water  supply  and  sanitation 


service  (January  1984).  The  author  concludes  that 
the  Decade  program  is  on  its  way  to  fulfilling  its 
objectives.  Many  factors  are  judged  to  be  responsi- 
ble for  the  success  of  the  program,  including  com- 
munity participation  through  the  primary  health 
care  approach,  intensified  health  education,  strong 
government  support  (funding),  international  and 
bilateral  support  as  well  as  World  Health  Organi- 
zation technical  assistance,  close  coordination  and 
cooperation  among  implementing  agencies,  train- 
ing of  managerial  and  technical  staff  and  communi- 
ty-level workers,  the  use  of  appropriate  technolo- 
gy, and  effective  supervision.  (Rochester-PTT) 
W87-00248 


HEALTH  EFFECTS  AND  IMPACT  OF  WATER 
SUPPLY  AND  SANITATION, 

Afldrija  Stampar  School  of  Public  Health,  Zagreb 

(Yugoslavia). 

B.  Cvjetanovic. 

World  Health  Statistics  Quarterly,  Vol.  39,  No.  1, 

p  105-117,  1986.  4  fig,  5  tab,  32  ref. 

Descriptors:  'Sanitation,  'Public  health,  'Infant 
mortality,  'Water  supply,  Regional  development, 
Developing  countries,  Water-related  diseases, 
Sanitation-related  diseases,  Socioeconomic  factors, 
Education. 

Selected  information  on  the  health  benefits  of 
water  supply  and  sanitation  are  reviewed  and  the 
concepts,  methodologies,  and  interpretation  of 
studies  on  health  effects  are  analyzed.  Topics  in- 
clude effects  on  disease  incidence  and  nutritional 
status,  effects  on  health  status,  and  health  benefits 
and  economic  aspects.  The  impact  of  water  supply 
and  sanitation  on  health  depends  on  the  quality  and 
quantity  of  water  supply  and  sanitation,  the  pro- 
portion of  the  population  covered,  and  the  utiliza- 
tion of  the  water  and  sanitation  facilities  by  the 
population.  The  direct  effects  of  water  supply  and 
sanitation  on  water-related  and  sanitation-related 
diseases  are  only  one  of  the  components  of  health 
benefits  measured  by  a  decrease  in  incidence  of 
these  diseases.  Another,  frequently  more  impor- 
tant, effect  is  the  indirect  impact  of  water  supply 
and  sanitation  through  socioeconomic,  educational, 
and  other  improvements  on  the  health  status  of  the 
population.  (Rochester-PTT) 
W87-00249 


RELATIONSHIP  OF  DRJNKTNG  WATER  DIS- 
INFECTANTS TO  PLASMA  CHOLESTEROL 
AND  THYROID  HORMONE  LEVELS  IN  EX- 
PERIMENTAL STUDD2S, 

Oak  Ridge  Research  Inst.,  TN. 
N  .W.  Revis,  P.  McCauley,  R.  Bull,  and  G. 
Holdsworth. 

Proceedings  of  the  National  Academy  of  Sciences, 
USA,  PNASA6,  Vol.  83,  No.  5,  p  1485-1489, 
March  1986.  2  fig,  2  tab,  25  ref.  Oak  Ridge  Re- 
search Institute  Contract  NO.  810053-01. 

Descriptors:  'Drinking  water,  'Disinfectants, 
'Chlorine  dioxide,  'Monochloramine,  'Thyroxine, 
High-cholesterol  diet,  Blood  plasma,  Pigeons,  Or- 
ganic matter,  Gastrointestinal  tract. 

The  effects  of  drinking  water  containing  2  or  15 
ppm  chlorine  (pH  6.5  and  8.5),  chlorine  dioxide, 
and  monochloramine  on  thyroid  function  and 
plasma  cholesterol  in  male,  white  carneau  pigeons 
(age,  3-4  mo)  were  studied.  Plasma  thyroxine  (T4) 
levels,  as  compared  to  controls,  were  significantly 
decreased  in  pigeons  fed  a  normal  or  high-choles- 
terol diet  and  drinking  water  containing  these 
drinking  water  disinfectants  at  a  concentration  of 
15  ppm  (except  chlorine  at  pH  6.5)  for  3  months. 
In  most  treatment  groups,  T4  levels  were  signifi- 
cantly lower  following  the  exposure  to  drinking 
water  containing  the  2  ppm  dose.  Increases  in 
plasma  cholesterol  were  observed  frequently  in  the 
groups  with  lower  T4  levels.  This  association  was 
most  evident  in  pigeons  fed  the  high-cholesterol 
diet  and  exposed  to  these  disinfectants  at  a  dose  of 
15  ppm.  For  example,  after  3  ppm  monochlora- 
mine, plasma  cholesterol  was  1,266  +  or  -  172  and 
2,049,  +  or  -  212  mg/dl,  respectively.  The  authors 
suggest  that  the  effects  of  these  disinfectants  on  T4 
and  cholesterol  probably  are  mediated  by  products 
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Group  5F — Water  Treatment  and  Quality  Alteration 


formed  when  the  disinfectants  react  with  organic 
matter  in  the  upper  gastrointestinal  tract.  (Roches- 
ter-PTT) 
W87-00250 


STUDIES  ON  MICROBIAL  QUALITY  OF  FIL- 
TERED WATER  IN  HOUSEHOLDS  OF  A  UNI- 
VERSITY COMMUNITY  IN  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 

Veterinary  Surgery. 

D.  A.  Alabi,  and  A.  A  Adesiyun. 

Journal  of  Hygiene,  Cambridge,  Vol.  96,  No.  2,  p 

239-248,  April  1986.  6  tab,  13  ref. 

Descriptors:  *Water  treatment,  'Filters,  'Microor- 
ganisms, 'Nigeria,  'Coliforms,  Plate  counts,  Reser- 
voirs, Ahmadu  Bello  University,  Filter  candles, 
Hygiene,  Escherichia  coli,  Enterobacter. 

Microbial  quality  of  water  from  home  filters  in 
nine  residential  areas  of  Ahmadu  Bello  University, 
Nigeria,  was  determined  using  the  membrane  filter 
technique  to  obtain  counts  of  total  and  fecal  coli- 
forms  per  100  ml  of  water.  Most  ot  the  100  samples 
studied  were  grossly  contaminated  with  total  coli- 
forms  counts  ranging  from  0-442/100  ml,  fecal 
coliform  counts  of  0-216/100  ml,  and  a  total  aero- 
bic plate  count  of  3000  to  1.9  x  10(9)  colony- 
forming  units/ml.  The  source  (dams)  of  water, 
fitness  of  filter  candles,  frequency  of  cleaning  can- 
dles, and  pH  of  water  did  not  significantly  affect 
the  microbial  quality  of  either  filtered  boiled  or 
unboiled  tap  water.  Escherichia  coli  type  I  was 
isolated  from  17.9%  of  the  fecal  coliforms  tested 
but  from  only  2.3%  of  the  total  coliforms.  Entero- 
bacter aerogenes  was  most  predominant  (38.5%) 
among  fecal  coliforms  isolated,  whereas  Entero- 
bacter cloacae  was  the  most  frequent  (37.2%)  of 
the  total  coliform  isolates.  (Rochester-PTT) 
W87-00275 


INJURED  COLD70RMS  TN  DRINKING 
WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

G.  A.  McFeters,  J.  S.  Kippin,  and  M.  W. 
LeChevallier. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  1,  p  1-5,  January  1986.  2 
tab,  25  ref. 

Descriptors:  'Coliforms,  'Drinking  water,  Water 
treatment,  Chlorination,  Filtration,  New  England, 
Bacteria. 

Coliforms  were  enumerated  by  using  m-Endo  and 
LES  and  m-T7  agar  in  102  samples  of  drinking 
water  from  three  New  England  water  systems  to 
investigate  the  occurrence  and  significance  of  in- 
jured coliforms.  Samples  included  water  collected 
after  conventional  treatment,  during  the  backwash 
cycle,  at  various  points  in  the  distribution  system, 
and  1  week  after  the  break  and  subsequent  repair 
of  a  distribution  main.  Injured  coliforms  in  these 
samples  averaged  greater  than  95%.  m-T7  agar 
yielded  8-  to  38-fold  more  coliforms  than  did  m- 
Endo  agar  LES.  The  geometric  mean  of  coliforms 
recovered  by  m-Endo  agar  LES  was  less  than  1 
confirmed  coliform  per  100  ml,  although  M-T7 
agar  yielded  5.7  to  67.5  confirmed  coliforms  per 
100  ml.  The  majority  of  samples  giving  positive 
results  on  M-T7  agar  produced  no  detectable 
counts  on  m-Endo  agar  LES.  These  findings  indi- 
cate that  coliforms  were  injured  and  largely  unde- 
tected by  accepted  analytical  media  in  the  systems 
examined.  (Main-PTT) 
W87-O0301 


INACTIVATION  OF  CAMPYLOBACTER 
JEJUNI  BY  CHLORINE  AND  MONOCHLOR- 
AMINE, 

Colorado  Univ.  Health  Sciences  Center,  Denver. 
Div.  of  Infectious  Diseases. 
M.  J.  Blaser,  P.  F.  Smith,  W.  L.  Wang,  and  J.  C. 
Hoff. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  2,  p  307-311,  February 
1986.  2  fig,  3  tab,  19  ref.  EPA  Cooperative  agree- 
ment R81-0169. 


Descriptors:  'Chlorination,  'Disinfection,  'Chlo- 
rine, 'Human  diseases,  'Microorganisms,  'Drink- 
ing water,  Bacteria,  Monochloramine,  Diseases,  In- 
fection, Inactivation,  Pollution,  Water  treatment. 

Campylobacter  jejuni  and  closely  related  orga- 
nisms are  important  bacterial  causes  of  acute  diar- 
rheal illness  in  the  United  States.  Both  endemic 
and  epidemic  infections  have  been  associated  with 
consuming  untreated  or  improperly  treated  surface 
water.  We  compared  susceptibility  of  three  C. 
jejuni  strains  and  Escherichia  coli  ATCC  11229 
with  standard  procedures  used  to  disinfect  water. 
Inactivation  of  bacterial  preparations  with  0. 1  mg 
of  chlorine  and  1.0  mg  of  monochloramine  per  liter 
was  determined  at  pH  6  and  8  and  at  4  and  25  C. 
Under  virtually  every  condition  tested,  each  of  the 
three  C.  jejuni  strains  was  more  susceptible  than 
the  E.  coli  control  strain,  with  greater  than  99% 
inactivation  after  15  min  of  contact  with  1.0  mg  of 
monochloramine  per  liter  or  5  min  of  contact  with 
0. 1  mg  of  free  chlorine  per  liter.  Results  of  experi- 
ments in  which  an  antibiotic-containing  medium 
was  used  suggest  that  a  high  proportion  of  the 
remaining  cells  were  injured.  An  animal-passaged 
C.  jejuni  strain  was  as  susceptible  to  chlorine  disin- 
fection procedures  commonly  used  for  treatment 
of  drinking  water.  This  suggests  that  disinfection 
procedures  commonly  used  for  treatment  of  drink- 
ing water  to  remove  coliform  bacteria  are  adequate 
to  eliminate  C.jejuni  and  are  correlated  with  the 
absence  of  outbreaks  associated  with  properly 
treated  water.  (Author's  abstract) 
W87-00358 


METHODS  FOR  ISOLATING  CAMPYLO- 
BACTER JEJUNI  FROM  LOW-TURBIDITY 
WATER, 

Veterans  Administration  Medical  Center,  Denver, 

CO.  Infectious  Diseases  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O0359 


BELGIAN  EXPERIENCES  TN  THE  OZONIZA- 
TION  OF  WATER, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 

No.  4,  p  327-350,  Fall  1985.  13  fig,  6  tab,  29  ref. 

Descriptors:  'Water  treatment,  'Ozonation,  Costs, 
Economic  aspects,  Belgium,  Tailfer  plant,  Drink- 
ing water. 

After  reviewing  the  uses  of  ozone  in  the  prepara- 
tion of  drinking  water,  high  purity  water  for  pha- 
maceuticals  industries,  and  swimming  pools 
throughout  Belgium,  a  discussion  of  technological 
developments  made  at  the  Tailfer  plant  (serving 
Brussels)  concerning  the  uses  of  ozone  is  present- 
ed. Progress  at  this  plant  involved  the  analytics 
and  monitoring  of  the  process,  ozone  to  water 
contacting  methods  and  processes,  treatment  of 
off-gases,  and  the  use  of  an  oxygen-enriched  proc- 
ess gas.  After  three  years  of  full-scale  operation, 
this  principle  is  confirmed  as  feasible  and  economi- 
cal even  on  a  non-recycling  basis  of  the  off-gas.  It 
is  recommended  that  new  water  treatment  plants 
specify  designs  and  materials  that  will  permit  the 
use  of  oxygen  or  oxygen-enriched  air,  with  eventu- 
al recycling  of  the  process  gas.  (Peters-PTT) 
W87-00388 


IMPACT  OF  FILTRATION  ON  WATER  QUAL- 
ITY IN  WADING  POOLS, 

Manitoba  Univ.,  Winnipeg. 

I.  L.  Johnson,  L.  Sekla,  D.  G.  Luckhurst,  S.  Sew, 

and  J.  Manfreda. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 

76,  No.  5,  p  317-321,  September/October  1985.  1 

fig,  4  tab,  19  ref. 

Descriptors:  'Water  quality,  'Water  treatment, 
•Filtration,  Winnipeg,  Manitoba,  Wading  pools, 
Swimming  pools,  Recreation  facilities,  Bacteria, 
Pollution. 

During  the  summer  of  1983,  4  wading  pools  were 
studied  in  the  City  of  Winnipeg  to  assess  the  value 


of  filtration  in  maintaining  the  recreational  water 
quality  when  the  'fill  and  draw'  method  was  used 
daily.  The  filtration  had  no  additional  effect  in 
reducing  either  turbidity  or  the  frequency  of  isola- 
tion of  several  bacterial  indicators.  Bacteria  were 
isolated  from  50%  of  the  evening  samples.  The 
most  frequently  isolated  bacterium  was  Staphylo- 
coccus aureus  (43%)  followed  by  fecal  streptococ- 
cus (17%).  Higher  bather  attendance  and  lower 
chlorine  concentration  were  associated  with  the 
isolation  of  bacteria  from  the  pool  water.  The 
results  raise  questions  about  the  requirements  of 
filtration  when  the  'fill  and  draw'  method  is  used 
and  show  the  importance  of  monitoring  S.  aureus 
as  a  bacterial  indicator  of  water  quality  for  wading 
pools.  (Author's  abstract) 
W87-O0393 


APPLICATION  OF  DISSOLVED  AIR  FLOTA- 
TION TO  THE  LENOX,  MASSACHUSETTS 
WATER  SUPPLY:  WATER  PURIFICATION  BY 
FLOTATION, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

New  England  Water  Works  Association  Journal, 

Vol.  99,  No.3,  p  249-264,  September  1985.  1  fig,  3 

tab. 

Descriptors:  'Water  treatment,  'Flotation,  'Pota- 
ble water,  'Flocculation,  'Feasibility  studies,  Dis- 
solved air  flotation,  Massachusetts,  Lenox. 

On  July  19,  1982  a  1200000  G/d  water  treatment 
facility  opened  in  Lenox,  Massachusetts.  The  heart 
of  the  Lenox  Water  Treatment  Plant  is  an  award- 
winning  dissolved  air  flotation  package.  The 
Lenox  water  resources  system,  water  quality,  treat- 
ment plant  design  and  construction  are  described. 
The  start-up  and  operational  data  are  summarized. 
The  Lenox  plant  is  the  first  full  scale  potable 
flotation  plant  ever  built  in  America  and  has  been 
proven  to  be  a  feasible  system  for  water  purifica- 
tion. (Jessick-PTT) 
W87-00401 


APPLICATION  OF  DISSOLVED  ATR  FLOTA- 
TION TO  THE  LENOX,  MASSACHUSETTS 
WATER  SUPPLY:  SLUDGE  THICKENING  BY 
FLOTATION  OR  LAGOON, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

New  England  Water  Works  Association  Journal, 

Vol.  99,  No.  3,  p  265-284,  September  1985.  3  fig,  6 

tab,  15  ref. 

Descriptors:  'Water  treatment,  'Sludge  thicken- 
ing, 'Flocculation,  'Flotation,  'Filtration, 
'Wastewater  treatment,  'Sludge  lagoons,  'Alum 
sludge,  Dissolved  air  flotation,  Massachusetts, 
Lenox. 

An  innovative  potable  flotation  plant  (1.2  MGD 
capacity)  services  the  town  of  Lenox,  Massachu- 
setts. Its  processing  system  consists  of  chemical 
flocculation,  dissolved  air  flotation,  and  automatic 
backwash  sand  filtration.  The  detention  time  of  the 
Lenox  faclity  is  only  15  minutes  in  comparison 
with  the  conventional  systems  6-9  hours.  A  unique 
feature  of  the  Lenox  plant  is  that  it  recycles  and 
reuses  its  filter  backwash  wastewater.  This  system 
improves  upon  the  conventional  flocculation,  sedi- 
mentation and  filtration  system  in  performance, 
capability,  operation,  maintenance,  energy  use,  and 
overall  cost.  This  paper  introduces  the  sludge  han- 
dling and  disposal  methods  being  used  in  the  na- 
tions first  potable  flotation  plant.  (Jessick-PTT) 
W87-00402 


LONG  CONTACT  TIME  OZONATION  FOR 
SWIMMING  POOL  WATER  TREATMENT, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
D.  Eichelsdorfer,  and  J.  Jandik. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  7, 
No.  2,  p  93-106,  Spring  1985.  9  fig,  1  tab,  13  ref. 

Descriptors:  'Swimming  pools,  'Ozonation, 
'Water  treatment,  Recreational  facilities,  Sieves, 
Flocculation,    Filtration,    Chlorination,    Disinfec- 
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tion.  Ozone  combi  block  process.  Hydraulic  sys- 
tems. Chlorinated  hydrocarbons,  Chloroform. 

The  elimination  of  contaminants   in   pool   water 
through  the  'ozone  activated  carbon  process'  is 
accomplished  in  four  steps:  (1)  sieving,  (2)  floccu- 
lation,  (3)  filtration  and  (4)  ozonation.  According 
to  the  German  standards  for  the  Treatment  of 
Swimming  Pool  Water,  the  toxic  ozone  has  to  be 
removed  from  the  water  by  filtration  through  an 
activated  carbon  layer  before  the  water  is  brought 
back  into  the  swimming  pool.  Disinfection  is  then 
accomplished  by  chlorination.  In  the  ozone  proc- 
ess described  and  in  most  of  its  modifications  the 
time  available  for  the  reaction  of  the  ozone  is  very 
short,  usually  1.5  to  3  minutes.  First,  results  with 
ozonation  of  model  compounds,  such  as  urea,  cre- 
atinine, amino  acids,  etc.,  have  shown  that  the 
reaction  time  leads  to  an  improved  decontamina- 
tion of  the  swimming  pool  water.  The  efficiency  of 
the  ozonation  process  with  longer  reaction  times 
followed  by  slower  filtration  has  been  proven  in  a 
research  project,  e.g.  by  experiments  with  the  so- 
called  Ozone  Combi  Block  -  Process'.  The  potassi- 
um permanganate  consumption  and  the  combined 
chlorine  as  well  as  the  formation  potential  of  halo- 
forms  can  be  reduced  effectively  by  elongated 
contact  time  of  ozone.  (Author's  abstract) 
W87-00406 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


IMPACT  OF  PREOZONATION  ON  THE 
GRANULOMETRIC  DISTRIBUTION  OF  MA- 
TERIALS IN  SUSPENSION, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 

et  d'Hygiene. 

S.  Mathonnet,  C.  Casellas,  G.  Bablon,  and  J. 

Bontoux. 

Ozone  Science  and  Engineering  OZSEDS,  Vol  7 

No.  2,  p  107-120,  Spring  1985.  4  fig,  4  tab,  11  ref 

Descriptors:  'Ozonation,  'Suspended  solids,  •Dis- 
tribution graphs.  Surface  water,  Organic  carbon, 
Laser  granulometry,  Seine  River,  Water  analysis, 
Granulometry,  Seasonal  variation. 

The  impact  of  preozonation  on  the  granulometric 
distribution  of  materials  in  suspension  was  studied 
The  quality  of  the  Seine  River  water  undergoes 
significant  fluctuations  as  a  function  of  seasonal 
periods.  The  raw  and  ozonized  waters  were  ana- 
lyzed by  a  laser  granulometer.  The  analysis  of  the 
granulometric  distribution  established  that  the  sus- 
pended materials  constitute  four  Gaussian  popula- 
tions and  makes  evident  the  modifications  caused 
by  ozone  on  this  granulometry,  as  well  as,  on  the 
particulate  organic  carbon.  Laser  granulometry 
has  proven  to  be  interesting  in  water  analysis.  It 
supplied  more  complete  information  than  that  fur- 
nished by  other  methods  currently  being  utilized 
(Jessick-PTT) 
W87-O0407 


OF     HUMIC     WATERS     BY 


TREATMENT 
OZONE, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

H.  Flogstad,  and  H.  Odegaard. 

Ozone  Science  and  Engineering  OZSEDS,  Vol  7 

No.  2,  p  121-136,  Spring  1985.  11  fig,  1  tab,  7  ref! 

Descriptors:  'Water  treatment,  'Ozone,  'Drinking 
water,  Norway,  Humic  water,  Ozonation,  Electri- 
cal equipment,  Irradiation,  Color  removal,  Molec- 
ular weight  reduction,  Mathematical  models. 

Two  different  ozone  generators  were  tested,  a 
traditional  electrical  discharge  generator  and  a 
generator  based  upon  UV-irradiation  of  air  at  150- 
180  nm.  The  traditional  generator  gave  slightly 
higher  reductions  in  levels  of  color  for  equivalent 
ozone  dosages.  A  mathematical  model  was  devel- 
oped which  expressed  color  levels  as  a  function  of 
toe  ratio  between  dosage  and  raw  water  color 
Both  gases  affected  the  molecular  weight  distribu- 
tion in  the  way  that  the  bigger  molecules  were 
Broken  down  to  smaller  ones.  No  significant  differ- 
snee  between  the  molecular  weight  reduction  effi- 
ciency of  the  gases  was  found.  (Author's  abstract) 
W87-0O4O8 


REGULATORY  DEVELOPMENT  OF  THE  IN- 
TERIM AND  REVISED  REGULATIONS  FOR 
RADIOACTIVITY  IN  DRINKING  WATER  - 
PAST  AND  PRESENT  ISSUES  AND  PROB- 
LEMS, 

Environmental   Protection   Agency,   Washington 
DC.  Office  of  Drinking  Water. 
For  primary  bibliographic  entry  see  Field  5B 
W87-00411 


RADIOLOGICAL  SAMPLING  AND  ANALYTI. 
CAL  METHODS  FOR  NATIONAL  PRIMARY 
DRINKING  WATER  REGULATIONS, 

Eastern  Environmental  Radiation  Facility,  Mont- 
gomery, AL. 

For  primary  bibliographic  entry  see  Field  5A 
W87-00412 


COMPLIANCE  AND  POLICY  ISSUES  AND 
RECOMMENDATIONS  RELATED  TO  REVI- 
SION OF  THE  NATIONAL  INTERIM  PRI- 
MARY DRINKING  WATER  REGULATIONS 
FOR  RADIONUCLIDES, 

Alabama  Rural  Water  Association,  Montgomery. 
J.  E.  Regnier,  R.  Blanchard,  M.  W.  Carter,  E. 
Cowan,  and  J.  Martin. 

Health  Physics,  Vol.  48,  No.  5,  p  695-699,  May 
1985.  append. 

Descriptors:  'Regulations,  'Drinking  water,  'Ra- 
dioactivity, Radionuclides,  Maximum  contaminant 
level,  Water  quality  standards. 

The  deliberations  and  conclusions  of  the  Compli- 
ance and  Policy  Committee  of  the  National  Work- 
shop for  Radioactivity  in  Drinking  Water  are  sum- 
marized. Thirty-two  possible  compliance  and 
policy  issues  were  considered  during  the  work- 
shop. Twenty-two  were  determined  to  be  valid. 
The  committee  adopted  positions  on  seven  of  these 
issues.  The  remaining  twenty-five  are  also  listed 
with  the  committee's  evaluation  of  each.  (Author's 
abstract) 
W87-00413 


CALCULATING  THE  PH  OF  CALCIUM  CAR- 
BONATE SATURATION, 

Environmental    Science    and    Engineering,    Inc 

Gainesville,  FL. 

R.  A.  Pisigan  Jr.,  and  J.  E.  Singley. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  10,  p  83-91,  October  1985 

4  fig,  8  tab,  31  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Calci- 
um carbonate,  'Saturation,  Equilibrium,  Corrosion 
control,  Mathematical  models,  Langlier  equation, 
Larson-buswell  formula,  Chemical  analysis,  WAT- 
SPEC2,  Computer  programs. 

Two  new  expressions  for  the  pH  of  saturation  (pH 
sub  s)  were  derived.  The  first  is  a  simplified  equa- 
tion developed  from  an  aqueous  carbonate  equilib- 
rium system  in  which  correction  for  ionic  strength 
was  considered.  The  second  is  a  more  accurate 
quadratic  formula  that  involves  computerized  cal- 
culation of  pH  sub  s  and  takes  into  account  ionic 
speciation  and  an  activity  correction  factor.  Differ- 
ing methods  of  calculating  pH  sub  s  of  155  water 
samples  were  compared  using  the  Langlier  equa- 
tion, the  Larson-Buswell  formula,  the  two  pH  sub 
s,  equations  derived  in  this  study,  two  mathemati- 
cal models,  the  WATSPEC2  computer  program, 
and  the  Caldwell-Lawrence  diagrams.  (Author's 
abstract) 
W87-00438 


PARTICLES,  PRETREATMENT,  AND  PER- 
FORMANCE IN  WATER  FILTRATION, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  DepL  of 
Geography  and  Environmental  Engineering. 
C.  R.  Omelia. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  Ill,  No.  6,  p  874-890,  December 
1985.  2  fig,  31  ref.  EPA  grant  R808104. 

Descriptors:  'Pretreatment  of  water,  'Packed 
beds,  'Suspended  solids,  Water  treatment,  Water 
quality. 


Relationships  among  raw  water  quality,  pretreat- 
ment facilities,  and  the  design  of  packed  bed  filters 
are  presented  and  applied.  The  particle  size,  parti- 
cle concentration,  particle  surface  characteristics, 
and  solution  chemistry  in  the  water  supply  have 
important  and  predictable  effects  on  filter  design. 
An  integrative  approach  to  water  treatment  plant 
design,  from  raw  water  quality  to  filter  bed  per- 
formance, will  facilitate  process  evaluation  and  has 
the  potential  for  poviding  a  basis  for  plant  design 
(Author's  abstract) 
W87-0O448 


CONTROLLING  TRBHALOMETHANE  FOR- 
MATION POTENTIAL  BY  CHEMICAL 
TREATMENT  AND  ADSORPTION, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Coll  of 

Engineering. 

A.  A.  Jodellah,  and  W.  J.  Weber. 

American    Water    Works    Association    Journal 

f^JTM!'  \°l  11'  No'  10'  P  95-100'  O*01^ 
1985.  11  fig,  3  tab,  10  ref.  EPA  Grant  80735901. 

Descriptors:  'Organic  carbon,  'Chemical  treat- 
ment, 'Adsorption,  'Water  treatment,  'Lime,  Sep- 
aration techniques,  Organic  compounds,  Alum, 
Coagulation,  Humic  acids,  Activated  carbon 
Fulvic  acid,  Chlorination. 

Removal  of  total  organic  carbon  (TOC)  from 
humic  solutions  by  adsorption,  alum  coagulation, 
lime  softening,  or  a  combination  of  chemical  treat- 
ment and  adsorption  generally  resulted  in  a  reduc- 
tion m  the  formation  of  trihalomethanes  (THMs) 
Although  high  levels  of  TOC  removal  by  adsonv 
tion  were  found  to  increase  incrementally  THM 
reduction,  high  levels  of  TOC  removal  by  alum 
coagulation  or  lime  softening  generally  decreased 
the  incremental  reduction  of  THM  formation  as 
reflected  by  the  THM  formation  potential 
(THMFP).  Because  greater  removal  of  TOC  does 
not  necessarily  produce  greater  reduction  of 
THMFP,  it  is  suggested  that  water  treatment  sys- 
tems intended  to  remove  THMs  should  be  opti- 
mized specifically  to  control  that  parameter  rather 
than  to  maximize  TOC  removal.  (Author's  ab- 
stract) 
W87-O0503 


REDUCING  ALUMINUM  RESIDUALS  IN  FIN- 
ISHED WATER, 

Progressive   Consulting   Engineers,    Minneapolis, 

MN. 

N.  Quershi,  and  R.  H.  Malmberg. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  10,  p  101-108,  October 

1985.  7  fig,  10  tab,  21  ref. 

Descriptors:  'Water  treatment,  'Aluminum, 
•Chemical  treatment,  'Ferric  chloride,  'Coagula- 
tion, Turbidity,  Separation  techniques,  Drinking 
water,  Alum,  Lime,  Filtration,  Sulfates,  Floccula- 
tion,  Hydrogen  ion  concentrations. 

Pilot  and  full-scale  tests  were  conducted  in  Minne- 
apolis in  an  attempt  to  reduce  aluminum  residuals 
in  finished  water.  At  high  pH,  when  the  predomi- 
nant mode  of  alum  coagulation  is  sweep  coagula- 
tion, increasing  the  intensity  of  chemical  mixing 
reduced  aluminum  residuals  only  slightly.  Reduc- 
ing the  pH  with  acid  was  effective  in  reducing  the 
residuals,  but  posttreatment  pH  adjustment  with 
lime  to  stabilize  the  water  increased  its  hardness. 
The  most  promising  means  of  reducing  aluminum 
residuals  appears  to  be  to  replace  part  of  the  alum 
dosage  with  ferric  chloride.  At  both  Minneapolis 
and  St  Paul,  water  treatment  with  ferric  chloride, 
at  less  than  half  the  alum  dosage,  reduced  the 
residuals  and  resulted  in  longer  filter  runs.  With 
ferric  chloride,  the  sulfate  content  of  the  finished 
water  was  lowered,  a  more  stable  water  was  pro- 
duced, and  the  cost  savings  were  significant.  Ferric 
chloride  slightly  increased  the  iron  and  chloride 
levels  in  finished  water,  but  the  increase  in  chloride 
posed  no  significant  problem.  (Geieer-PTD 
W87-O05O4 


EDENTTFYTNG  WATER  MAIN  LEAKS  WITH 
TRIHALOMETHANE  TRACERS, 
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Glenmore  Waterworks  Lab.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  8A. 
W87-O05O6 


TWO-STAGE  FILTRATION, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
S.  Kawamura. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  12,  p  42-47,  December 
1985.  5  fig,  6  tab,  3  ref. 

Descriptors:  'Filtration,  *Flocculation,  'Water 
treatment,  *Pilot  plants,  'Coagulation,  Separation 
techniques,  Turbidity,  Taste,  Odor,  Color,  Sedi- 
mentation, Gravel,  Filters,  Packed  beds. 

The  two-stage  filtration  process  which  incorpo- 
rates an  initial  bank  of  coarse  filters,  followed  by  a 
bank  of  final  filters  that  are  normally  operated  at  a 
high  filtration  rate  was  examined  in  pilot  studies. 
Type  1  two-stage  filtration,  which  includes  floccu- 
lation  and  settling  was  examined  at  the  Amagasaki 
water  treatment  plant  of  the  Hanshin  Metropolitan 
Water  District,  Japan.  Type  2  two-stage  filtration 
which  uses  a  coarse  gravel  bed  to  flocculate  mate- 
rial was  studied  at  Anchorage  Alaska  during  the 
treatment  of  Eklutna  Lake  water.  Results  showed 
that  if  the  raw  water  frequently  exhibits  high  tur- 
bidity or  presents  taste  and  odor  problems,  type  1 
two-stage  filtration  should  be  used.  If  the  raw 
water  quality  is  good  enough  to  allow  direct  filtra- 
tion, then  type  2  two-stage  filtration  may  be  used. 
(Geiger-PTT) 
W87-OO507 


JOEEDU,  Vol.  Ill,  No.  6,  p  850-864,  Decemeber 
1985.  8  fig,  4  tab,  20  ref. 

Descriptors:  'Organic  matter,  'Water  treatment, 
'Filtration,  'Organic  compounds,  Comparison 
studies,  Organic  carbon,  Humic  acids,  Separation 
techniques,  Flocculation,  Sedimentation,  Water 
softening. 

The  performance  of  several  types  of  water  treat- 
ment plants  in  removing  various  molecular  weight 
(MW)  fractions  of  naturally  occurring  aquatic  or- 
ganic matter  and  humic  substances  is  described.  An 
assessment  was  made  of  the  performance  of  direct 
filtration,  conventional  treatment,  and  softening  in 
removing  trihalomethane  (THM)  precursors  from 
a  diverse  array  of  water  sources.  In  addition,  a 
comparison  was  made  between  conventional  treat- 
ment and  direct  filtration  in  removing  THM  pre- 
cursors from  a  common  water  source,  the  Colora- 
do River.  As  a  general  rule,  THM  reactivity  (mi- 
crogram THM/milligram  C)  increased  with  MW 
although  the  <  10,000  MW  range  was  found  to  be 
the  most  consistently  reactive  fraction  of  aquatic 
organic  matter.  All  of  the  various  treatments  pref- 
erentially removed  the  most  reactive  fraction  of 
precursors  present  in  each  molecular  weight  range. 
None  of  the  various  treatments  proved  to  be  very 
effective  in  removing  precursor  material  below  a 
MW  of  <500.  The  ability  to  remove  THM  precur- 
sors appears  to  be  related  to  both  the  source  of 
humic  substances  as  well  as  the  type  of  treatment 
employed.  (Author's  abstract) 
W87-00526 


EFFECT  OF  SLOW  SAND  FILTER  MAINTE- 
NANCE ON  WATER  QUALITY, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Schenectady. 
T.  R.  Cullen,  and  R.  D.  Letterman. 
American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  12,  p  48-55,  December 
1985.  9  fig,  4  tab,  18  ref.  EPA  Agreement  CR-810- 
850-01-0. 

Descriptors:  'Sand  filters,  'Water  treatment,  'Fil- 
tration, 'Maintenance,  Water  quality,  Particulate 
matter,  Turbidity,  Filtrate,  Drinking  water,  Chlor- 
ination,  Cost  analysis. 

Full-scale  municipal  slow  sand  filters  at  seven  sites 
in  the  Syracuse,  NY,  area  were  monitored  before, 
during,  and  after  filter  scraping  to  verify  the  pres- 
ence or  absence  of  a  ripening  period,  to  determine 
the  filter  run  length,  and  to  quantify  the  labor  and 
material  required  for  scraping  and  resanding  oper- 
ations. Results  showed  some  evidence  of  a  ripening 
period,  ranging  from  6  hr  to  2  wk,  in  four  of  the  10 
operations  monitored.  The  presence  or  absence  of 
a  ripening  period  did  not  seem  to  be  related  to  the 
use  of  prechlorination,  to  water  temperature,  to 
scraping  methodology,  or  to  frequency  of  filter 
maintenance.  The  factor  that  seemed  to  have  the 
most  significant  effect  on  the  quality  of  the  filtrate 
was  the  amount  and  nature  of  the  particulate 
matter  present  in  the  raw  water.  (Author's  ab- 
stract) 
W87-OO508 


GASTROENTERITIS:  CASE  STUDY  OF  A  COL- 
ORADO OUTBREAK, 

Ohio  Univ.,  Athens.  Coll.  of  Health  and  Human 

Services. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O05O9 


ISOLATING     VIRUSES     FROM     FINISHED 
WATER, 

Arizona  Univ.,  Tucson.  Coll.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-00511 


REMOVAL     OF     ORGANIC     MATTER     IN 
WATER  TRANSPORT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

M.  R.  Collins,  G.  L.  Amy,  and  P.  H.  King. 

Journal    of  Environmental    Engineering   (ASCE) 


EXTERNAL  MASS-TRANSFER  RATE  IN 
FIXED-BED  ADSORPTION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  V.  Roberts,  P.  Cornel,  and  R.  S.  Summers. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  Ill,  No.  6,  p  891-905,  December 
1985.  5  fig,  3  tab,  36  ref. 

Descriptors:  'Water  treatment,  'Mass  transfer, 
'Adsorption,  'Organic  compounds,  Separation 
techniques,  Activated  carbon,  Mathematical 
models,  Model  studies,  Phenols,  Industrial  wastes, 
Organic  carbon. 

External  mass-transfer  coefficients  were  measured 
with  organic  compounds,  para-nitrophenol  and 
2,4-dichlorophenol,  under  conditions  representa- 
tive of  fixed-bed  activated-carbon  adsorption  for 
water  treatment.  The  superficial  velocity  was  in 
the  range  1.3-8.0  mm/s  and  the  Reynolds  number 
range  was  0.8-5.  The  observed  external  transfer 
coefficients  are  compared  with  predicted  values 
from  four  mass-transfer  models;  the  relationship  of 
Gnielinski  best  predicts  the  velocity  dependence. 
The  observed  transfer  coefficients  in  all  cases  ex- 
ceeded the  predictions  based  on  ideal  spherical 
geometry.  Depending  on  the  conditions  and  the 
choice  of  predictive  model,  the  particle  size  cor- 
rection factors  ranged  from  1.44-2.04.  The  data 
from  previously  published  studies  show  deviations 
that  are  similar  in  direction,  but  smaller  in  magni- 
tude. (Author's  abstract) 
W87-00527 


LOOPED  WATER  DISTRIBUTION  SYSTEM 
OPTIMIZATION  FOR  SINGLE  LOADESG, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
A.  V.  Chiplunkar,  S.  L.  Mehndiratta,  and  P. 
Khanna. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  264-279,  April  1986. 
2  fig,  2  tab,  22  ref. 

Descriptors:  'Water  conveyance,  'Water  distribu- 
tion, 'Computer  programs,  'Pricing,  'Urban  areas, 
Single  loading,  Analysis  program,  Economic  as- 
pects, Algorithms,  Gravity  flow. 

An  optimization  algorithm  employing  a  nonlinear 
programming  technique  (Davidon-Fletcher-Powell 
method)  has  been  developed  for  the  design  of  large 
real-life  urban  water-distribution  systems  for  a 
single  loading.  Using  the  decomposition  principle, 
the  NP-hard  problem  has  been  solved  by  iterative 
and   interactive   application   of  the  solutions  for 


analysis  and  optimization  problems,  thereby  mini- 
mizing the  number  of  decision  variables.  The  anal- 
ysis program  provides  residual  heads  for  a  given 
set  of  diameters  input  by  the  optimization  program 
in  order  to  enable  analytical  calculation  of  the 
gradient  required  in  the  DFP  method.  The  optimi- 
zation program  results  in  successive  generation  of 
new  sets  of  diameters  that  are  analyzed  with  flow 
values  of  the  previous  diameter  set  as  initial  flows. 
The  efficacy  of  the  optimization  program  is  illus- 
trated through  the  case  study  of  a  complete  large, 
gravity  urban  water  supply  system.  The  program 
has  also  been  used  for  sensitivity  analysis  to  ascer- 
tain the  effect  of  variable  pricing  conditions  on  the 
optimal  solution.  A  comparison  of  the  optimal 
solution  to  that  identified  by  the  method  of  partial 
enumeration  reveals  substantial  savings  (ovct  25%) 
through  the  application  of  the  optimization  algo- 
rithm developed  in  this  research.  The  use  of  this 
algorithm  facilitates  judicious  utilization  of  limited 
financial  resources  in  meeting  the  goals  of  the 
International  Drinking  Water  Supply  and  Sanita- 
tion Decade.  (Peters-PTT) 
W87-00593 


PIPE    NETWORK    ANALYSIS    BY    PARTIAL 
PrVOTTNG  METHOD, 

Karlsruhe  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  8A. 
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DDIECT  FILTRATION:  AN  AUSTRALIAN 
STUDY, 

Hunter  District  Water  Board,  Newcastle  (Austra- 
lia). 

K.  Craig. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  12,  p  56-61,  December 
1985.  10  fig,  13  ref. 

Descriptors:  'Water  treatment,  'Filtration,  Austra- 
lia, New  South  Wales,  Costs,  Economic  aspects. 

Study  of  the  water  of  Chichester  Dam,  operated 
by  the  Hunter  District  Water  Board  in  New  South 
Wales,  Australia,  indicated  that  the  supply  could 
possibly  be  treated  by  direct  filtration  at  capital 
and  operating  costs  well  below  those  for  conven- 
tional treatment.  Extensive  pilot-plant  testing  car- 
ried out  to  determine  the  feasibility  of  direct  filtra- 
tion included  optimization  of  the  media  and  the 
chemical  system,  evaluation  of  declining  rate 
versus  constant-rate  filtration,  and  use  of  manufac- 
tured 'dirty  water'.  The  treatment  process  selected 
as  a  result  of  these  pilot  studies  was  constant-rate 
direct  filtration,  with  mechanical  in-line  chemical 
mixing  and  no  flocculation.  (Author's  abstract) 
W87-00642 


REMOVAL  OF  BY-PRODUCTS  OF  CHLORINE 
AND  CHLORINE  DIOXIDE  AT  A  HEMODIA- 
LYSIS CENTER, 

California  Dept.  of  Health  Services,  Berkeley. 
C.  Z.  Steinbergs. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  6,  p  94-98,  June  1986.  1 
fig,  2  tab,  24  ref. 

Descriptors:  'Chlorine,  'Chlorine  dioxide,  'Hemo- 
dialysis, 'Disinfection,  'Water  treatment,  'Filtra- 
tion, Hematological  effects,  Activated  carbon,  By- 
products, Chlorite,  Oxidation,  Water  softening, 
Reverse  osmosis. 

A  case  study  of  the  water  treatment  train  at  a 
hemodialysis  clinic  was  performed  to  determine 
the  effectiveness  of  the  unit  processes,  both  indi- 
vidually and  collectively,  in  removing  chlorine 
dioxide  and  chlorine  as  well  as  their  residual  oxi- 
dants. Units  used  in  the  water  treatment  process 
included  a  granular  activated  carbon  unit,  an  in- 
dustrial softener  and  a  reverse  osmosis  unit.  Initial 
data  showed  that  chlorite  ion  and  free  chlorine 
were  effectively  removed,  but  because  chlorine 
dioxide  and  chlorate  ion  could  not  be  conclusively 
identified  in  the  clinic's  water  supply  or  in  the  final 
product  water  of  the  treatment  train,  their  removal 
could  not  be  determined.  (Michael-PTT) 
W87-00644 
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ECOLOGY  OF  PLUMATELLA  EMARGINATA 
<ECTOPROCTA:PHYLACTOLAEMATA)  IN 

THE  SURFACE  WATERS  OF  MADHYA  PRA- 
DESH WITH  A  NOTE  ON  ITS  OCCURRENCE 
IN  THE  PROTECTED  WATERWORKS  OF 
BHOPAL  (INDIA), 

Bhopal  Univ.  (India).  Dept.  of  Limnology. 
P.  Shrivastava,  and  K.  S.  Rao. 
Environmental    Pollution    (Series    A)    EPEBD7 
Vol.  39,  No.  2,  p  123-130,  October  1985.  5  fig,  1 
tab,  12  ref. 

Descriptors:  'Aquatic  plants,  'Madhya  Pradesh, 
•Water  treatment  facilities,  'India,  Aquatic  life, 
Filters,  Chara,  Bhopal,  Ecosystems,  Ecology,  In- 
vertebrates, Eutrophication,  Plumatella,  Surface 
water,  Draganoleptic  properties,  Odors. 

Plumatella  emarginata  was  collected  from  the  filter 
of  the  protected  waterworks  of  Bhopal,  and  many 
other  areas  of  the  State,  for  comparative  purposes 
and  was  found  to  be  associated  with  various  plants, 
particularly  Chara  spp.  The  luxuriant  growth  may 
cause  obstruction  in  the  water  supplies  and  prob- 
lems of  bad  odor  as  it  aids  the  growth  of  various 
algal  species  on  its  zoarium  and  also  acts  as  host 
for  various  aquatic  invertebrates.  (Author's  ab- 
stract) 
W87-00655 


DEHALOGENATTON  OF  ETHYLENE  DIBRO- 
MIDE  BY  NICKEL-SCHIFF  BASE  COM- 
POUNDS, 

University  of  South   Florida,   Tampa.    Dept.   of 

Chemistry. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-00676 


STUDY  OF  DRINKING  WATER  QUALITY  IN 
K  COMMUNITY  OF  AMERICANS  LTVTNG  IN 
NAPLES,  ITALY, 

Environmental  and  Preventive  Medicine  Unit  No 

1,  New  York. 

F.  D.  Daniell,  V.  P.  Hutcherson,  S.  E.  Waltz,  and 

P.  A.  Truman. 

fournal  of  Environmental  Health  JEVHAH,  Vol. 

\i,  No.  4,  p  210-212,  January-February  1986.  1  fig, 

!  tab,  6  ref. 

descriptors:  "Naples,  'Italy,  'Water  quality, 
'Drinking  water,  Arsenic,  Nitrates,  Fluorides, 
Vater  conveyance,  Coliforms,  Potable  water,  Mu- 
licipal  water,  Well  water. 

^  survey  of  80  households  was  conducted  to  de- 
ermine  the  relative  chemical  and  bacteriological 
luality  of  municipal  and  well  water  supplied  to  the 
esidences  of  a  Department  of  Defense-sponsored 
ommunity  of  Americans  living  overseas  in  the 
neater  Naples,  Italy  metropolitan  area.  Water 
amples  (40  municipal  and  40  well)  were  collected 
luring  on-site  visits  and  tested  for  members  of  the 
oliform  group  of  bacteria  as  well  as  a  battery  of 
hemical  parameters  for  which  water  quality 
tandards  have  been  established.  A  total  of  28  well 
*ater  samples  (70%)  exceeded  one  or  more  of  the 
tandards  against  which  they  were  compared.  Of 
aese,  28%  of  the  samples  exceeded  bacteriological 
tandards  and  53%  exceeded  standards  for  fluo- 
ide,  10%  for  arsenic,  and  8%  for  nitrates.  None  of 
ie  municipal  water  samples  exceeded  any  of  the 
uahty  standards.  On  the  basis  of  this  data  it  was 
etenmned  that  consumption  of  well  water  sup- 
lted  to  these  residences  constituted  a  potential 
ealth  risk,  and  residents  supplied  with  well  water 
'ere  advised  to  seek  an  alternate  source  of  drink- 
ig  water.  (Author's  abstract) 
/87-O0680 


£1°*      ANALYSIS      OF     HIGH      PURITY 

outhern  California  Edison  Co.,  Paramount, 
or  primary  bibliographic  entry  see  Field  5A. 
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ATER   SUPPLY   SYSTEM   MODELS  WITH 
APACTTY  EXPANSION, 

iternational     Development     Center    of  Japan, 

okyo.  *^^ 


M.  Nakashima,  H.  G.  Wenzel,  and  E.  D.  Brill. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  87- 
103,  January  1986.  2  fig,  6  tab,  7  ref. 

Descriptors:  'Optimization,  'Water  supply, 
•Model  studies,  Pumping,  Potential  water  supply, 
Water  conveyance,  Mathematical  models. 

The  goal  of  this  study  was  to  develop  an  optimiza- 
tion model  for  designing  an  economical  regional 
water  supply  system  that  consists  of  water  produc- 
tion and  water  transmission  facilities.  A  method 
has  been  developed  to  determine  a  water  supply 
system  layout  and  to  size  water  production  and 
transmission  facilities  in  the  system.  A  two-phase 
heuristic  optimization  technique  is  used  to  solve 
the  models  formulated.  A  Phase  I  model  selects  a 
system  layout,  along  with  capacities  in  a  transmis- 
sion and  source  system  subject  to  to  constraints  on 
water  availabilities  at  potential  sources  and  on  in- 
creasing water  demands.  The  Phase  II  model  de- 
termines facility  components,  pumping  locations, 
and  capacities  and  pipeline  diameters  for  the  trans- 
mission  system   using   Phase   I   model   solutions. 
Based  on  application  of  the  proposed  method,  the 
following  conclusions  can  be  made  with  respect  to 
the  Phase  I  model:  (1)  The  application  resulted  in 
optimal  solutions  for  different  unit  costs  of  the 
imported  water.  The  solutions  show  the  expected 
trend  in  the  changes  of  the  system  configuration; 
(2)  Different  starting  solutions  were  used  for  the 
Phase  I  nonlinear  program  and  final  solutions  were 
judged  to  be  satisfactory;  and  (3)  the  MLST  was 
shown  to  be  efficient  in  solving  the  large-scale 
Phase  I  model.  Conclusions  about  the  Phase  II 
model  are:  (1)  The  Phase  II  solutions  show  that 
optimal  diameters  are  included  in  initial  lists  of 
candidate  diameters  except  in  a  few  cases,  indicat- 
ing that  the  method  derived  from  the  Phase  I 
procedure  and  used  for  estimating  the  candidate 
diameters  is  reasonable;  (2)  A  tendency  was  ob- 
served in  the  solutions  for  individual  routes  to 
consist  of  pipes  of  only  one  diameter;  (3)  The 
model  is  capable  of  identifying  optimal  pumping 
locations  and  capacities  among  candidate  locations; 
and  (4)  Average  execution  times  were  on  the  order 
of  1  se  on  the  CYBER  175  to  solve  the  Phase  II 
linear  program  for  the  example  programs.  (Au- 
thor's abstract) 
W87-00741 


TOXIC  SCREENING  MODELS  FOR  WATER 
SUPPLY, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0745 


EXPLICIT  PTPE  NETWORK  CALIBRATION, 

Kentucky  Univ.,  Lexington.  Dept  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-00746 


CASE  STUDY:  PIPE  NETWORK  MODEL  CALI- 
BRATION ISSUES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
T.  M.  Walski. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  238- 
249,  April  1986.  1  fig,  3  tab,  1 1  ref. 

Descriptors:  'Case  studies,  'Networks,  Pipes, 
Water  transport,  Mathematical  models,  Model 
studies,  Reducing  valves,  Calibration. 

A  model  of  a  real  water  distribution  system  can  be 
calibrated  so  that  the  model  predicts  pressure  to 
within  5  psi  and  head  loss  to  within  30%  for  a 
range  of  loadings  for  the  low  and  high  zones.  The 
key  to  accurate  modeling  is  collecting  accurate 
data  for  a  range  of  conditions.  This  includes  pres- 
sure and  elevation  data  accurate  to  2  ft  (0.6  m)  at 
both  test  and  boundary  nodes,  and  the  results  of 
fire  flow  tests  to  simulate  high  water  use  situations. 
If  observed  and  predicted  heads  are  only  com- 
pared at  a  single  loading,  it  is  possible  to  mistaken- 
ly conclude  that  a  model  is  calibrated  when,  in 
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reality,  errors  in  one  parameter  are  compensating 
for  errors  in  another  parameter.  The  corrections  to 
initial  estimates  of  C-factor  and  water  use  can  be 
calculated,  and  are  useful  in  providing  rough  guid- 
ance in  how  to  correct  input  data,  but  are  limited 
by:  (1)  The  accuracy  of  data;  and  (2)  the  inability 
to  assign  corrections  to  individual  nodes  and  pipes 
rather  than  groups  of  nodes  and  pipes.  The  key  to 
using  the  results  of  this  paper,  however,  is  not  so 
much  the  equations  presented  (they  merely  help 
the  modeler  zero  in  on  the  correct  calibration  more 
quickly  than  trial  and  error);  rather  the  key  is 
collecting  sufficient  good  quality  data  over  a  range 
of  flows.  (Lantz-PTT) 
W87-00751 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER;  X.  FOR- 
MATION OF  POLYCHLORINATED  METHYL- 
PHENOXYMETHYLPHENOLS  (PREDIOXTNS) 
DURING  CHLORINATION  OF  METHYL- 
PHENOLS  IN  DDLUTE  AQUEOUS  SOLUTION, 
Tokyo  Univ.  (Japan).  Faculty  of  Pharmaceutical 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00793 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER;  XL 
THIN-LAYER  CHROMATOGRAPHIC  FRAC- 
TIONATION OF  AMES  MUTAGENIC  COM- 
POUNDS IN  CHLORINE-TREATED  4-METH- 
YLPHENOL  SOLUTION, 

Tokyo  Univ.  (Japan).  Faculty  of  Pharmaceutical 
Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00794 


INVESTIGATIONS  ON  THE  PREVALENCE  OF 
HETEROPHYES  SPECTES  IN  TWELVE  POPU- 
LATIONS OF  THE  FIRST  INTERMEDIATE 
HOST  IN  EGYPT  AND  SUDAN, 

Bochum  Univ.  (Germany,  F.R.).  Abt  fuer  Spezial 

Zoologie  und  Parasitologic 

H.  Taraschewski. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol 

88,  No.  4,  p  265-271,  August  1985.  1  fig,  1  tab,  24 

ref. 

Descriptors:  'Sudan,  'Snails,  'Egypt,  'Hetero- 
phyes, 'Epidemiology,  'Public  health,  Infection, 
Heterophyiasis,  Pirenella,  Trematodes,  Diseases, 
Saline  water. 

Twelve  populations  of  the  mud  snail  Pirenella 
conica  from  the  densely  populated  Nile  Delta, 
saline  inland  waters,  and  the  scarcely  populated 
coast  of  the  Red  Sea  were  investigated  for  the 
prevalence  of  Heterophyes  heterophyes,  H.  aequa- 
lis,  and  H.  dispar.  Heterophyes  heterophyes  was 
most  prevalent  in  the  Nile  Delta,  which  seems  to 
be  the  center  of  human  heterophyiasis  throughout 
the  distributional  range  of  that  species.  Transmis- 
sion occurs  near  human  settlements,  where  the 
definitive  hosts  are  abundant  However,  compiled 
data  from  infected  intermediate  and  definitive 
hosts  show  that  the  prevalence  of  H.  heterophyes 
in  the  Nile  Delta  is  declining.  The  two  other 
heterophyes  species  of  the  Near  East  which  have 
not  yet  been  recorded  from  humans,  were  absent 
(H.  dispar)  or  almost  absent  (H.  aequalis)  from  the 
Nile  Delta,  where  they  had  been  found  frequently 
in  the  1950s.  However,  they  occurred  at  the  coast 
of  the  Red  Sea.  (Author's  abstract) 
W87-00809 


SYSTEM   DYNAMICS   APPROACH  TO   PIPE 
NETWORK  ANALYSIS, 

Tokyo    Univ.    of   Agriculture    and    Technology 
(Japan).  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-00828 
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ANALYSIS  AND  REVISION  OF  A  RESERVOIR 
WATER  QUALITY  MODEL, 
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Group  5G— Water  Quality  Control 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  H.  Wlosinski,  and  C.  D.  Collins. 
Interim  Report.  Technical  Report  E-85-13,  No- 
vember 1985.  97  p,  7  fig,  6  tab,  22  ref,  4  append. 

Descriptors:  *Reservoirs,  *Water  quality  control, 
•Model  studies,  CE-QUAL-R1,  Water  resources 
development,  Water  quality  models,  DeGray 
Lake,  Arkansas,  Statistical  analysis,  Graphical 
analysis,  Computer  models,  Algae,  Zooplankton, 
Dissolved  solids,  Nitrogen,  Inorganic  carbon, 
Oxygen,  Hydrogen  ion  concentration. 

CE-QUAL-R1  is  a  one-dimensional  model  that  is 
being  developed  by  the  Corps  Engineers  to  predict 
and  assess  the  effects  of  engineering  activities  on 
reservoir  water  quality.  Evaluation  consisted  of 
teste  of  the  code  and  comparisons  of  model  predic- 
tions with  field  measured  values.  Teste  of  the  code 
included  evaluations  of  the  stability  of  predictions, 
conservation  of  mass,  time  step  comparisons,  en- 
tries of  initial  values,  use  of  different  driving  varia- 
bles, and  a  check  of  equation  dimensionality.  Eval- 
uations of  model  predictions  were  made  using  data 
collected  in  1979  and  1980  at  DeGray  Lake,  a 
Corps  of  Engineers  multipurpose  project  located  in 
the  Ouachita  Mountains  in  south-central  Arkansas. 
Calibration  data  were  collected  in  1979,  and  confir- 
mation data  in  1980.  Both  graphical  and  statistical 
teste  were  used  for  comparing  model  predictions 
with  measured  values.  Variables  used  in  this  study 
were:  algae,  zooplankton,  dissolved  organic 
matter,  orthophosphate-phosphorus,  ammonia  ni- 
trogen, nitrite  plus  nitrate  nitrogen,  inorganic 
carbon,  oxygen,  pH,  alkalinity,  and  dissolved 
solids.  This  report  includes  an  evaluation  of  differ- 
ent variables,  processes,  and  algorithms  that  were 
changed  in  order  to  provide  a  model  whose  pre- 
dictions more  closely  fit  measured  values.  (Au- 
thor's abstract) 
W87-O0037 


CONTROL  OF  GROUND  WATER  CONTAMI- 
NATION  AT  AN  ACTIVE  URANIUM  MILL, 

Earth-Fax  Engineering,  Inc.,  Murray,  UT. 

R.  B.  White,  and  R.  B.  Gainer. 

IN:  Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  97-115,  12  fig,  1  tab,  26  ref. 

Descriptors:  'Groundwater  pollution,  *Uranium, 
•Mine  wastes,  *Mine  drainage,  •Water  pollution 
control,  Water  supply,  Groundwater  quality,  Geo- 
logic fractures,  Tailwater,  Planning,  Aquifers,  Hy- 
draulic properties,  Pumping  tests,  Utah,  Dakota- 
Burro  Canyon. 

Seepage  from  tailings  ponds  associated  with  an 
active  uranium  mill  in  Utah  has  resulted  in  con- 
tamination of  groundwater  contained  in  the 
Dakota-Burro  Canyon  Formation.  This  aquifer  is 
used  in  the  area  as  a  supply  for  domestic  and 
industrial  wells.  Results  of  very-low-frequency 
electromagnetic  surveys  and  groundwater  quality 
investigations  at  the  site  indicated  that  the  flow  of 
groundwater  and  contaminants  is  primarily  frac- 
ture controlled.  Pumping  teste  were  conducted  to 
determine  the  hydraulic  characteristics  of  the  frac- 
tured system.  The  extent  of  contaminant  migration 
was  then  determined  using  an  analytical  model  of 
transport  in  fractured  aquifers.  Based  on  these  in- 
vestigations, a  plan  was  designed  to  control  future 
and  remediate  past  groundwater  contamination. 
This  plan  consists  of  pumping  from  a  single  well 
intersecting  the  main  fracture  that  transports  con- 
taminants off  the  site.  The  effectiveness  of  the  plan 
was  analytically  modeled,  taking  account  of  the 
anisotropy  of  the  groundwater  system.  Subsequent 
monitoring  of  water  levels  in  the  area  indicates 
that  the  plan  has  been  effective  since  its  inception 
in  November  1983.  (See  also  W87-00049)  (Author's 
abstract) 
W87-O0052 


PERMITTING   THE   MERCUR   GOLD   MINE 
TAILINGS  POND, 

Getty  Mining  Co.,  Salt  Lake  City,  UT. 

B.  W.  Buck 

IN:   Proceedings  of  the  Association   of  Ground 


Water  Scientists  and  Engineers:  Western  Regional 
Ground  Water  Conference,  January  15-16,  1985, 
Reno,  Nevada.  1985.  p  116-128,  5  fig,  3  tab,  5  ref 

Descriptors:  'Mine  wastes,  *Gold,  'Mercur  Gold 
Mine,  Utah,  *Path  of  pollutants,  Water  pollution 
control,  Permits,  Legal  aspects,  Linings,  Seepage 
control,  Clay. 

The  approach  taken  by  Getty  Mining  Company  to 
gain  governmental  approval  of  the  new  tailings 
pond  at  its  Mercur  Gold  Mine  at  Mercur,  Utah  is 
described.  The  tailings  were  examined  to  identify 
the  potential  contaminants  and  their  release  path- 
ways in  order  to  design  the  facility's  pollution 
control  features.  Potential  treatment  techniques  to 
eliminate  the  contaminants  of  concern  were  re- 
viewed and  impoundment  seepage  control  was  se- 
lected as  the  only  reasonable  pollution  control 
technique  applicable.  The  physical  properties  of 
the  tailings  indicated  that  the  settled  tailings  solids 
could  provide  a  significant  degree  of  seepage  con- 
trol. A  design  was  adopted  which  would  maximize 
the  seepage  control  properties  of  the  tailings  and 
the  rate  of  seepage  release  was  then  modeled.  The 
effects  of  dilution,  dispersion  and  chemical  atten- 
tuation  on  the  potential  seepage  plume  were  inves- 
tigated and  considered  to  be  unpredictable  in  the 
complex  geologic  setting  of  the  site.  The  original 
design  of  the  facility  was  not  acceptable  to  the 
state  permitting  agency  which  recommended  that  a 
synthetic  liner  be  installed.  A  review  of  various 
liner  materials  indicated  that  contraction  of  a  clay 
liner  utilizing  local  clay  material  upgraded  with 
bentonite  would  result  in  the  required  level  of 
seepage  control  and  the  construction  permit  was 
granted.  (See  also  W87-00049)  (Author's  abstract) 
W87-O0053 

USE  OF  SODIUM  SULFIDE  TO  RESTORE 
AQUIFERS  SUBJECTED  TO  IN  SITU  LEACH- 
ING OF  URANIUM  ORE  DEPOSITS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  J.  Deutsch,  L.  E.  Eary,  W.  J.  Martin,  and  S.  B. 
McLaurine. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers:  Western  Regional 
Ground  Water  Conference,  January  15-16,  1985, 
Reno,  Nevada.  1985.  p  129-153,  12  fig,  3  tab,  24 
ref  NRC  Contract  No.  DE-AC06-76RLO  1830, 
NRC  FIN  B2379. 

Descriptors:  *Sodium  sulfide,  *Aquifer  restoration, 
•Leaching,  *Uranium,  Confined  aquifers,  Sedi- 
ments, Oxidation,  Oxidation-reduction  potential, 
Chemical  reduction,  Arsenic,  Selenium,  Molybde- 
num. 

In  situ  leach  mining  of  uranium  involves  the  injec- 
tion of  leaching  solution  into  a  uranium  ore  zone 
situated  in  a  confined  aquifer.  The  uranium  miner- 
als are  oxidized  and  dissolved,  yielding  a  soluditon 
with  a  high  uranium  concentration.  This  solution  is 
pumped  to  a  surface  treatment  plant  where  the 
uranium  is  removed  and  the  solution  is  refortified 
with  an  oxidizer  and  is  reinjected  into  the  ore  zone. 
At   the    termination    of  mining,    the    quality    of 
groundwater  in  the  ore-zone  aquifer  must  be  re- 
turned to  its  original  level  or  a  condition  predeter- 
mined by  the  permitting  agency.  Commonly  used 
restoration  techniques  include  groundwater  sweep- 
ing and  recirculation  of  fresh  water  through  the 
leached  ore  zone;  however,  such  techniques  intro- 
duce oxidizing  waters  into  the  ore  zone.  To  immo- 
bilize the  redox-sensitive  elements  and  restore  the 
aquifer  sediments  as  well  as  the  groundwater,  it  has 
been  suggested  that  a  reducing  agent  be  circulated 
through  the  leached  ore  zone  during  restoration. 
Laboratory  studies  indicate  that  sodium  sulfide  ef- 
fectively lowers  the  redox  potential  of  the  solution 
to  the  point  that  relatively  insoluble  minerals  that 
contain  the  redox-sensitive  elements  (arsenic,  sele- 
nium, uranium,  and  molybdenum)  are  stable.  For 
some  batch  experiments,  the  uranium  concentra- 
tion of  the  solution  decreased  by  more  than  three 
orders  of  magnitude,  from  44  to  0.04  ppm.  The 
experimental  results  indicate  that  the  addition  of 
sodium  sulfide  to  restoration  solutions  should  cause 
the  chemical  reduction  of  the  leached  sediments, 
thereby  helping  to  reestablish  the  original  redox 
condition  of  the  aquifer.  It  is  expected  that  such  a 
process  will   produce  long-term  stability  of  the 


groundwater/sediment  system  and  lead  to  a  more 
complete  restoration  of  the  aquifer.  (See  also  W87- 
00049)  (Lantz-PTT) 
W87-00054 


GROUND  WATER  ASSESSMENTS  UNDER 
THE  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

D.  J.  Shosky. 

IN:   Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  227-236,  12  ref. 

Descriptors:  ^Groundwater  assessment,  •Resource 
Conservation  and  Recovery  Act,  •Groundwater 
pollution,  Groundwater  management,  Waste  man- 
agement, Hydrogeology,  Hydrologjc  properties, 
Groundwater  quality,  Legislation,  Legal  aspects. 

Groundwater  contamination  is  one  of  the  major 
environmental  issues  of  the  1980*s.  Agencies  at  all 
levels  of  government,  as  well  as  industry  and  envi- 
ronmental groups,  have  focused  their  attention  on 
this  vital  resource.  Environmental  Protection 
Agency  (EPA)  regulatory  policies  and  the  process 
of  determining  the  extent  of  groundwater  contami- 
nation present  at  hazardous  waste  disposal  sites 
regulated  under  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  Title  40  Code  of  Federal 
Regulations  (CFR)  Part  265  were  the  focus  of 
discussion.  After  a  brief  regulatory  overview,  strat- 
egies for  meeting  the  Part  265  requirements  were 
discussed.  Three  major  categories  of  information 
are  necessary  for  the  regulatory  agency  to  review 
the  assessment  plan  adequately.  The  first  is  facility 
waste  information  which  includes  the  limits  of  the 
waste  management  area,  locations  and  history  of 
waste  implacement,  the  physical  and  chemical 
characterization  of  the  waste  material,  as-built 
drawing  of  waste  containment  unite,  and  finally  the 
as-built  design  of  any  man-made  structures  which 
would  change  the  hydrologic  conditions  at  the  site. 
The  second  is  information  pertaining  to  the  hydro- 
geologic  units,  their  hydrologic  properties,  and 
their  chemical  properties.  The  third  category 
would  be  details  on  how  the  rate  and  extent  of 
contamination  was  determined  and  information  on 
all  field  methods  used  to  collect  data,  well  design 
and  construction  techniques,  sampling,  analytical 
procedures,  and  quality  assurance  techniques.  (See 
also  W87-O0049)  (Lantz-PTT) 
W87-O0058 

PREVENTING  GROUND  WATER  CONTAMI- 
NATION FROM  UNDERGROUND  STORAGE 
TANK  SYSTEMS, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

N.  J.  Muillo. 

IN:   Proceedings  of  the  Association  of  Ground 

Water  Scientists  and  Engineers:  Western  Regional 

Ground  Water  Conference,  January  15-16,  1985, 

Reno,  Nevada.  1985.  p  237-266,  9  fig,  1  tab,  13  ref. 

Descriptors:  'Groundwater  pollution,  •Under- 
ground storage,  'Underground  waste  disposal, 
•Leakage,  Chemical  wastes,  'Site  selection,  Public 
awareness,  Water  pollution  control. 

Due  to  economic  and  technological  trends,  and  the 
automotive  boom,  industrial  chemical  and  petro- 
chemical manufacturing  increased  in  the  1950's 
through  1980's.  At  most  plants  and  small  service 
stations,  the  majority  of  tanks  used  to  store  various 
products,  reagents  and  by-products  were  made  of 
carbon  steel.  A  small  subgroup,  including  stainless 
steel,  plastic,  and  fiberglass  reinforced  plastic 
(FRP),  has  been  used  increasingly  in  recent  years. 
Estimates  of  the  total  number  of  underground  stor- 
age tanks  (chemical  and  petrochemical)  in  the 
U.S.  vary  from  1.5  million  to  over  2.5  million. 
Estimates  of  the  proportion  of  tanks  that  are  leak- 
ing vary  from  3%  to  as  high  as  25%.  Many  of 
these  tanks,  which  are  located  below  grade,  have 
gone  beyond  their  expected  service  life  and  if  not 
leaking  now,  will  be  very  soon.  Leaking  under- 
ground storage  tanks  have  become  a  major  nation- 
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al  concern.  In  the  case  of  chemical  storage  tanks, 
the  recent  explosion  and  lethal  poisoning  of  over 
2000  people  in  Bhopal,  India  was  a  direct  result  of 
leaking  undergound  chemical  storage  tanks.  This 
paper  provides  a  general  discussion  about  the  types 
of  problems  encountered  in  underground  tank  sys- 
tems, considerations  regarding  a  specific  site  for 
tank  storage,  and  why  this  information  is  needed. 
Much  of  the  information  presented,  here,  concen- 
trates on  the  need  for  monitoring  wells  for  new 
and  existing  underground  storage  tank  systems. 
The  main  emphasis  is  directed  toward  bringing 
environmental  problems  related  to  underground 
tank  systems  to  the  attention  of  the  reader  so  that 
awareness,  more  than  specific  expertise,  is  height- 
ened. As  regulatory  action  is  taken,  more  published 
and  manufactured  material  will  be  available  to 
assist  in  practically  addressing  the  problems  of 
underground  storage  system.  (See  also  W87-O0O49) 
(Lantz-PTT) 
W87-O0O59 


ENVIRONMENTAL  IMPACT  STATEMENT 
ENVIRONMENTAL  EVALUATIONS:  WET- 
LIMESTONE-SCRUBBER  RESEARCH 
PROJECT,  WIDOWS  CREEK  UNIT  8. 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Energy  Demonstrations  and  Technology. 

For  primary  bibliographic  entry  see  Field   6G 

W87-OO068 


DESIGN  AND  INSTALLATION  OF  MOUND 
SYSTEMS  FOR  WASTE  TREATMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-OO077 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control — Group  5G 


PROTECTION  OF  WATER  QUALITY  WITHIN 
THE  EUROPEAN  ECONOMIC  COMMUNITY. 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  3-11,  18  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Policy  making,  Public  policy,  En- 
vironmental protection,  Environmental  policy  In- 
dustrial wastes,  Oil  pollution. 

Protection  of  water  quality  within  the  Community 
forms  part  of  the  protection  of  the  whole  environ- 
ment. In  1973,  the  Council  of  Ministers  adopted  a 
??„  y„°.r  *e  environment,  and  reaffirmed  this  in 
1977  Within  this  framework  the  Commission  of 
the  European  Communities  presents  proposals  for 
directives  and  decisions,  and  implements  those 
which  the  Council  has  adopted.  This  paper  has  set 
out  the  ways  in  which  the  European  Community 
seeks  to  protect  water  quality,  by  identifying  and 
establishing  directives  concerning:  (1)  dangerous 
substances,  (2)  water  quality  and  water  quality 
monitoring,  (3)  industrial  pollution,  and  (4)  ou 
pollution.  The  rate  of  progress  is  slow  but  much 
nas  been  achieved.  Above  all,  there  is  now  a  public 
awareness  that  water,  and  indeed  all  the  environ- 
ment, cannot  be  taken  for  granted.  They  must  be 
protected  actively.  The  question  is  how  much  are 
prepared  to  pay  to  enjoy  the  benefits  of  a  clean 
environment.  Nearly  all  the  actions  that  might  be 
contemplated  must  be  taken  locally,  and  usually  as 
part  of  a  national  policy.  The  role  of  the  Commu- 
nity is  to  coordinate  these  actions  and  to  ensure 

wwiSiSSSffi* of  approach- (See  *° 

W87-O0127 


BK^^PJ^-S&y™  OXYGEN  MODELLING 
S^K  **  THE  MANAGEMENT  OF  RIVER 
Ql^JTY:  CASE  HISTORY  OF  THE  WHXAM- 
ETTE  RIVER,  OREGON,  ^^ 

D.  A.  Rickert. 

IN.  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982  Proceedings  of  a  Symposium  held  during  the 
first  Scientific  General  Assembly  of  the  IAHS  at 


Exeter,  England,  July  19-30,  1982.  p  13-22,  3  fie  2 
tab,  5  ref. 

Descriptors:  •Dissolved  oxygen,  'Model  studies, 
Water  quality  management,  'Willamette  River 
Oregon,  Rivers,  Municipal  wastewater,' 
Wastewater  treatment,  Biological  oxygen  demand 
Water  quality  standards,  Ammonia. 

In  1973  the  U.S.  Geological  Survey  initiated  a 
study  of  the  River  Willamette,  Oregon  to  deter- 
mine: (a)  the  major  causes  of  dissolved  oxygen 
(DO)  depletion,  and  (b)  whether  advanced  treat- 
ment of  municipal  wastewaters  was  needed  to 
achieve  the  DO  standards.  The  study  showed  that 
rates  of  carbonaceous  decay  were  low  (k  sub  r  = 
0.03-0.06/day)  and  that  point  source  BOD  loadings 
accounted  for  less  than  one-third  of  the  satisfied 
oxygen  demand.  Nitrification  of  industrially  dis- 
charged ammonia  was  the  dominant  cause  of  DO 
depletion.  The  study  led  to  the  calibration  and 
verification  of  a  steady  state  DO  model  which  was 
used  to  examine  selected  scenarios  of  BOD  load- 
ing, ammonia  loading  and  flow  augmentation.  In 
1976,  the  modelling  projections  for  the  River  Wil- 
lamette were  presented  to  resource  managers  and 
by  1980,  Oregon  had  (a)  decided  that  neither  terti- 
ary nor  advanced  secondary  treatment  was  needed 
for  municipal  wastewaters,  (b)  instituted  an  efflu- 
ent standard  on  the  major  discharger  of  ammonia, 
and  (c)  acknowledged  the  need  for  flow  augmenta- 
tion to  maintain  DO  standards  during  the  summer 
(See  also  W87-00127)  (Author's  abstract) 


HYDROLOGICAL  ASPECTS  OF  SEALING 
WASTE  TIPS  WITH  LINERS  AND  SOIL 
CLOVERS, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 
mg,  Wageningen  (Netherlands). 
J.  Hoeks,  and  G.  J.  Agelink. 
IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.   139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  157-167,  6  fie 
1  tab,  10  ref.  6 

Descriptors:  'Sealants,  'Land  fills,  'Waste  tips, 
•Linings,  'Soil  covers,  Leaching,  Groundwater 
pollution,  Soil  sealants,  Hydrological  aspects, 
Seepage,  Hydrologic  models,  Loam,  Clay,  Sand' 
Bentonite. 

Groundwater  contamination  near  waste  tips  can  be 
reduced  by  sealing  the  tip  at  the  upper  and/or 
bottom  side.  In  a  large  scale  field  experiment  on 
the  slope  of  a  waste  tip  a  soil  cover  with  a  low 
permeable  loam  layer  was  tested.  In  spite  of  the 
low  saturated  conductivity  of  2  mm/day  (= 
0.000000023/ms)  seepage  through  the  loam  layer 
amounted  to  more  than  300  mm  for  an  entire 
winter  period.  The  field  data  did  show  a  good 
agreement  with  results  of  hydrological  model  cal- 
culations. According  to  these  calculations  the  satu- 
rated conductivity  of  a  sealant  must  be  less  than 
0.02  mm/day  (=  0.00000000023/ms)  if  the  infiltra- 
tion rate  of  rainwater  into  the  waste  tip  is  to  be 
reduced  to  less  than  50  mm/year.  This  means  that 
natural  materials  like  loam  or  clay  are  not  suitable 
for  sealing  a  waste  tip,  neither  at  the  top  nor  at  the 
bottom.  Various  alternative  materials  were  tested 
m  the  laboratory  and  in  lysimeters.  It  appeared  that 
sand-bentonite  mixtures  with  about  15  weight-%  of 
bentonite  did  satisfy  the  low  conductivity  require- 
ment. (See  also  W87-00127)  (Author's  abstract) 
W87-00140 


COUNTRYWIDE  STUDY  OF  RTVER  WATER 
QUALITY  FOR  GREAT  BRITAIN, 

Department  of  the  Environment,  Reading  fEne- 

land).  Water  Data  Unit. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-O0144 


DETERMINISTIC  SIMULATION  MODEL  TO 
AID  SELECTION  OF  MANAGEMENT  STRAT- 
EGIES FOR  COMBATING  MINERAL  POLLU- 
TION IN  THE  PRETORIA-WITWATERSRAND- 
VEREENIGING  (PWV)  REGION, 


Stewart,     Sviridov     and     Oliver,     Marshalltown 
(South  Africa). 
C.  E.  Herold. 

IN:  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  245-254  5  fie 
2  tab,  12  ref. 

Descriptors:  'Simulation  analysis,  'Water  pollu- 
tion control,  'Minerals,  Water  management,  Water 
pollution  sources,  Total  dissolved  solids,  Vaal 
River,  South  Africa,  Salinity,  Industrial  water. 

The   Pretoria-Witwatersrand-Vereeniging   (PWV) 
complex  depends  for  its  water  supply  on  the  River 
Vaal  ,  which  is  also  the  sink  for  much  of  the 
pollution  emanating  from  the  region.   With  the 
onset  of  the  rainy  season,  accumulated  salts  are 
washed  off  the  catchment,  causing  unacceptably 
high  total   dissolved  solids  (TDS)  peaks  in  the 
primary  water  source.  The  salinity  build-up  is  com- 
pounded by  the  feedback  effect  as  effluents  are 
recycled  mto  supply.  A  suite  of  numerical  models 
having  meteorological  data  as  basic  input  has  been 
developed  to  simulate  daily  or  monthly  TDS  con- 
centrations at  key  points  in  the  system  for  any 
specified  conditions  of  demand  or  catchment  de- 
velopment. Parameters  relating  TDS  levels  to  eco- 
nomic costs  are  used  to  determine  the  benefits  to 
bedenved  from  adopting  one  or  other  of  many 
different  water  resource  management  and  pollution 
control  strategies.  This  work  is  still  in  progress  and 
it  is  not  the  purpose  of  this  paper  to  anticipate  the 
outcome  of  the  study.  The  models  and  methodolo- 
gies that  have  been  evolved  are,  however,  suffi- 
ciently generalized  to  find  wider  application.  In 
particular  the  tentative  relationship  established  be- 
tween industrial  water  consumption  and  diffuse- 
source  salt  generation  provides  a  valuable  starting 
point  for  predicting  likely  future  pollution  levels 
(See  also  W87-O0127)  (Lantz-PTT) 
W87-00148 


OPTIMAL  WATER  MANAGEMENT  STRATE- 
GY FOR  SAIJNITY  CONTROL, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
N.  K.  Tyagi. 

Journal  of  Irrigation  and  Drainage  Engineering. 
JIDEDH,  Vol.  112,  No.  2,  p  81-97,  Mayl986  6 
tab,  4  fig,  21  ref. 

Descriptors:  'Salinity,  'Irrigation,  'Capital,  India, 
Bhakra  Canal  System,  Land  levelling,  Groundwat- 
er pumping,  Aquifers,  Return  flow. 

Multi-objective  linear  programming  modesl  have 
been  formulated  to  evaluate  the  water  management 
strategies  for  salinity  control.  The  water  manage- 
ment strategies  essentially  aim  at  minimizing  irriga- 
tion return  flow  (IRF)  through  structural  rehabili- 
tation of  the  irrigated  system.  The  models  have 
been  applied  to  a  part  of  the  area  irrigated  by  the 
Bhakra  Canal  System  in  Haryana,  India.  The  opti- 
mal management  strategies  at  a  70%  reductin  in 
IRF  include:  improving  surface  water  application 
methods  through  precision  land  levelling  and 
better  design  of  irrigation  layout  (46%);  ground- 
water pumping  by  shallow  tubewells  from  fresh 
and  marginally  saline  aquifers  (28%);  the  lining  of 
government  controlled  canals  in  State  I  (14%);  and 
the  introduction  of  a  combination  of  surface  and 
sprinkle  irrigation  methods  in  the  ratio  75:25% 
(12%).  Appreciable  increase  in  benefits  from  HIF 
reduction  up  to  70%  is  possible,  without  any  in- 
crease in  investment,  if  cx>st-minimizing  strategies 
are  substituted  by  those  maximizing  benefits  under 
the  constraint  of  minimized  cost.  However,  for  the 
complete  elimination  of  irrigation  return  flow,  cap- 
ital investments  will  have  to  be  substantially  en- 
hanced. In  most  of  the  irrigation  system  rehabilita- 
tion programs,  availability  of  capital  is  one  of  the 
major  constraints.  (Alexander-PTT) 
W87-O0195 


GROUNDWATER  QUALITY  TODAY  AND  TO- 
MORROW, 

Miljoeministeriet,  Copenhagen  (Denmark). 
For  primary  bibliographic  entry  see  Field  5B. 
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W87-00247 


ACID  RAINMAKERS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-00278 


PROPOSED  STRATEGY  FOR  REDUCING 
SULPHATE  DEPOSITION  IN  NORTH  AMER- 
ICA -  I.  METHODOLOGY  FOR  MINIMIZING 
SULPHUR  REMOVAL, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

J.  W.  S.  Young,  and  R.  W.  Shaw. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

1,  p  189-199,  January  1986.  5  fig,  7  tab,  12  ref. 

Descriptors:  *Acid  rain,  *Air  pollution  control, 
•Sulfate  deposition,  *Sulfur  removal,  *North 
America,  *Acid  deposition,  Emission  reductions, 
Air  pollution,  Water  pollution  control. 

Four  schemes  to  reduce  sulphate  deposition  in  N 
America  while  minimizing  sulfur  removal  were 
tested.  These  schemes  utilized  the  source-receptor 
linkages,  as  described  by  the  source-receptor  matri- 
ces produced  by  long  range  atmospheric  transport 
models,  and  selected  source  areas  where  emission 
reductions  were  to  have  taken  place.  All  four 
schemes  indicated  that  most  of  the  emission  reduc- 
tions should  have  taken  place  in  the  Ohio  River 
Valley,  northern  Appalachia,  the  lower  Great 
Lakes  region  and  the  St.  lawrence  River  Valley. 
The  tests  indicated  that  fluctuations  in  matrix  ele- 
ments had  little  effect  upon  the  choice  of  the  most 
important  source  regions  but  affected  only  the 
selection  of  the  emission  reductions  in  the  less 
important  fringe  areas.  Improved  input  data  with 
respect  to  source-receptor  relationships  and  con- 
trol technology  resulted  in  a  refined  methodology, 
(see  also  W87-00298)  (Author's  abstract) 
W87-00297 


PROPOSED  STRATEGY  FOR  REDUCING 
SULPHATE  DEPOSITION  IN  NORTH  AMER- 
ICA -  H.  METHODOLOGY  FOR  MINIMIZING 
COSTS 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

R.  W.  Shaw. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

1,  p  201  -  206,  January  1986.  5  fig,  1  tab,  6  ref. 

Descriptors:  *Acid  rain,  *Air  pollution  control, 
•Sulfur  deposition,  *Sulfur,  *Cost  minimization, 
•North  America,  •Emission  reductions,  Cost  effec- 
tiveness, Cost  analysis,  Atmospheric  pollution. 

A  method  was  developed  to  determine  the  opti- 
mized emission  reductions  to  reduce  sulfate  deposi- 
tion in  N  America  such  that  the  cost  of  the  mission 
reductions  tends  to  be  minimized.  The  method 
combines  the  use  of  source-receptor  relationships 
produced  by  long  range  transport  models  and  cost 
data  for  control  steps  at  smelters,  thermal  generat- 
ing stations  and  for  fuel  oil  desulfurization.  Emis- 
sion reductions  selected  by  this  method  costed  less 
than  those  indicated  by  an  optimization  method 
which  minimized  only  the  amount  of  sulfur  re- 
moved. Greater  savings  were  achieved  when  the 
costs  of  the  various  control  steps  were  spread  over 
a  wide  range  and  were  not  clustered  about  a  mean 
value.  In  that  case,  the  control  costs,  especially  in 
the  early  to  middle  steps  of  the  control  program, 
might  only  be  a  fraction  of  what  they  would 
otherwise  be.  (See  also  W87-00297)  (Author's  ab- 
stract) 
W87-00298 


RECOVERY  OF  PREVIOUSLY  ACIDIFIED 
LAKES  NEAR  CONISTON,  CANADA  FOL- 
LOWING REDUCTIONS  IN  ATMOSPHERIC 
SULPHUR  AND  METAL  EMISSIONS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

T.  C.  Hutchinson,  and  M.  Havas. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  3/4,  p  319-333,  April  1986.  5  fig,  3  tab,  48  ref. 

Descriptors:  «Acid  rain,  'Acidity,  *Air  pollution 
effects,  'Heavy  metals,  •Sulfur,  *Lake  restoration, 


Hydrogen   ion   concentration,   conductivity,   Sul- 
fates, Copper,  Nickel,  Cobalt,  Manganese,  Zinc. 

The  rate  of  recovery  of  acidified  lakes  located  near 
the  town  of  Coniston  was  assessed  following  the 
abrupt  reduction  in  atmospheric  sulfur  dioxide  and 
metal  emissions  at  the  Coniston  smelter  which 
closed  in  1972.  The  water  chemistry  of  several 
lakes  was  studied  over  a  period  of  16  yr  (1968- 
1984).  In  one  extremely  acidic  lake  close  to  the 
smelter,  the  pH  increased  from  4.05  in  1972  to  5.8 
in  1984.  Conductivity,  as  well  as  concentrations  of 
S04,  Cu,  Ni,  Co,  Mn,  and  Zn  decreased  60  to  90 
%  in  the  lake  water  during  the  same  period.  In 
another  initially  less  acidic  lake  nearby,  the  in- 
crease in  pH  was  less  dramatic,  while  the  decrease 
in  conductivity,  S04,  and  some  metals  was  similar 
to  that  of  the  more  acidic  lake.  Local  S04  deposi- 
tion decreased  75%  while  copper  and  nickel  depo- 
sition decreased  by  90%  following  closure  of  the 
smelter.  These  results  indicate  that  even  severely 
acidified  lakes  can  improve  within  a  few  years 
following  a  substantial  reduction  in  atmospheric 
sulfur  emissions,  and  that  in  some  regions  recovery 
can  occur  due  to  reductions  in  sulfur  dioxide  emis- 
sions even  in  the  absence  of  concurrent  nitrogen 
oxide  control.  (Author's  abstract) 
W87-00335 


ENVIRONMENTAL  FATE  OF  MERCURY  DIS- 
CHARGED INTO  THE  UPPER  WISCONSIN 
RIVER, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00348 


COMPLIANCE  AND  POLICY  ISSUES  AND 
RECOMMENDATIONS  RELATED  TO  REVI- 
SION OF  THE  NATIONAL  INTERIM  PRI- 
MARY DRINKING  WATER  REGULATIONS 
FOR  RADIONUCLIDES, 

Alabama  Rural  Water  Association,  Montgomery. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-00413 


LINEAR  STOCHASTIC  OPTIMIZATION  AP- 
PLIED TO  BIOCHEMICAL  OXYGEN 
DEMAND  -  DISSOLVED  OXYGEN  MODEL- 
LING, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Burn,  and  E.  A.  McBean. 
Canadian  Journal  of  Civil  Eng  CJCEB,  Vol.  13, 
No.  2,  p  249-254,  April  1986.  2  fig,  3  tab,  15  ref. 

Descriptors:  *Model  studies,  •Mathematical 
models,  *Stochastic  process,  •Biochemical  oxygen 
demand,  Water  quality,  Optimization,  Wastewater, 
Simulation  analysis. 

A  methodology  for  reflecting  stochastic  consider- 
ations in  an  optimization  model  which  uses  chance- 
constrained  programming,  is  applied  to  water  qual- 
ity management  problems  wherein  concern  is  with 
the  interaction  between  biochemical  oxygen 
demand  (BOD)  and  the  dissolved  oxygen  (DO) 
concentration  in  a  river.  The  uncertainty  in  the 
problem  is  embodied  in  transfer  coefficients  for 
which  a  lognormal  distribution  is  derived  from 
moment  estimates  made  by  first-order  uncertainty 
analysis.  The  appropriateness  of  the  lognormal  dis- 
tribution is  confirmed  by  results  from  a  simulation 
modeling  exercise.  (Author's  abstract) 
W87-00446 


EXPERIENCE  IN  THE  CONSTRUCTION  AND 
RECLAMATION  AND  REVEGETATION  OF 
HYDRAULIC-FILL  SPODL  BANKS  AT  BERE- 
ZOVYI  LOG, 

V.  M.  Pavlenko,  V.  M.  Alypov,  N.  P. 
Kravchenko,  and  Y.  P.  Gorbatov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  489-493,  March  1986.  2  fig,  1  tab,  1  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  32-35,  September  1985. 

Descriptors:  •Hydraulic  mining,  •Hydraulic  fill, 
•Spoil  banks,  *Revegetation,  *Land  reclamation, 
Spoil  disposal,  Mine  wastes,  Water  demand,  Water 
pollution  control. 


Hydraulic  strip  mining  successfully  used  at  the 
Kursk  Magnetic  Anomaly  mines  has  stripped  more 
than  310  million  cu  m  of  overburden  from  1957  to 
1983.  The  operation  of  hydraulic-fill  spoil  banks, 
tailings  ponds,  and  cinder  dumps  shows  that  envi- 
ronmental protection  measures  and  multipurpose 
use  of  natural  resources  are  of  paramount  impor- 
tance. Adverse  effects  include  wind  erosion  of 
cinder  dumps,  nonreturnable  losses  of  water  due  to 
seepage  and  evaporation,  hydraulic  water  needs, 
pollution  of  natural  water  bodies  by  wastewater, 
and  removal  of  large  land  areas  from  agricultural 
use  for  a  long  time.  The  consolidation  of  liquified 
rock  mass  has  been  accelerated  by  surcharge  with 
a  porous  material,  sand  in  particular,  but  also  con- 
centrator tailings  and  cinders.  This  has  increased 
the  load  capacity  of  the  spoil  bank  and  accelerated 
revegetation  of  its  surface.  A  reserve  water  storage 
area  which  receives  run-off  water  has  decreased 
pollution  of  the  river  and  lessened  the  need  to  use 
river  water  for  the  hydraulic  mining.  (McFarlane- 
PTT) 
W87-00454 


LONG  JOURNEY  FROM  DISCOVERY  TO 
CLEAN-UP  OF  SUPERFUND  SITES, 

Ecology  and  Environment,  Inc.,  San  Francisco, 

CA. 

Y.  Nordhav,  G.  Shepherd,  and  K.  L.  O'Regan. 

Association   of  Engineering   Geologists   Bulletin, 

Vol.  23,  No.  2,  p  209-214,  May  1986.  1  fig. 

Descriptors:  *Superfund,  *Resource  Conservation 
and  Recovery  Act,  ^Legislation,  •Comprehensive 
Environmental  Resource  Compensation  and  Li- 
ability Act,  *Environmental  Protection  Agency, 
•Cleanup,  Hazardous  waste,  Arizona,  Contamina- 
tion, Alluvium,  Groundwater  management,  Moni- 
toring wells,  TCE. 

The  process  from  discovery  to  clean-up  of  a  Su- 
perfund  site  is  traced  as  demonstrated  by  work 
currently  in  process  at  the  Indian  Bend  Wash  site 
in  the  Phoenix,  AZ  metropolitan  area.  The  site  is 
unique  among  other  Superfund  sites  because  it 
encompasses  12  square  miles  and  includes  several 
parties  who  are  potentially  responsible  for  ground- 
water contamination  within  its  boundaries.  The  site 
is  located  within  a  regulated  groundwater  manage- 
ment area  that  is  characterized  by  severe  ground- 
water overdraft  problems  due  to  the  extensive  use 
of  groundwater  for  drinking,  irrigation,  and  indus- 
trial water  supplies.  (Michael-PTT) 
W87-00486 


WATER  DIVERSION  AT  LOW  LEVEL  WASTE 
DISPOSAL  SITES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

E  C.  Davis,  R.  G.  Stansfield,  L.  A.  Melroy,  and 
D.  D.  Huff. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  Ill,  No.  5,  p  714-729,  October 
1985.  7  fig,  2  tab,  12  ref.  DOE  Contract  DE-AC05- 
840R21400. 

Descriptors:  *Radioactive  waste  disposal,  *Water 
pollution  control,  •Pollution  abatement,  •Surface 
drainage,  •Solid  waste  disposal,  'Surface  runoff, 
Path  of  pollutants,  Subsurface  drainage,  Waste 
dumps,  Storm  runoff,  Hazardous  materials,  Water 
table,  Waste  management,  Drainage  systems, 
Drains,  Radioactive  wastes. 

Shallow  depth  to  groundwater,  surface  drainage, 
and  subsurface  flow  during  storm  events  can  cause 
major  environmental  problems  in  low-level  radio- 
active waste  management  operations  in  humid  re- 
gions. These  problems  were  encountered  at  two 
waste  disposal  sites  on  the  Oak  Ridge  Reservation. 
In  September  1983,  two  similarly  designed,  engi- 
neered drainage  projects  were  initiated  at  the  dis- 
posal sites.  The  SWSA  4  (solid  waste  storage  area 
four)  project  was  designed  to  divert  surface  runoff 
and  shallow  subsurface  flow  originating  upslope  of 
the  site  away  from  the  disposal  area.  The  second 
project,  a  passive  French  drain  constructed  in 
SWSA  6,  was  directed  strictly  toward  suppressing 
the  site  water  table,  thus  preventing  its  intersection 
with  the  bottoms  of  disposal  trenches.  Postcon- 
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struction  monitoring  for  performance  evaluation 
showed  that  the  water  table  in  the  SWSA-6  area  is 
suppressed  to  a  depth  >  4.9  m  below  the  ground 
surface  over  50%  of  the  site,  as  compared  to  a 
depth  of  only  2. 1  m  for  certain  parts  of  the  same 
area  observed  during  seasonally  wet  months.  The 
SWSA  4  project  evaluation  indicates  that  56%  of 
the  winter-spring  1984  runoff  was  diverted  around 
SWSA  4  via  the  drainage  system.  As  a  result  of  the 
reduced  flow  in  the  SWSA  4  tributary  to  White 
Oak  Creek,  a  44%  reduction  in  90-Sr  flux  from 
SWSA  4  was  calculated.  (Author's  abstract) 
W87-O0520 


RIVER  QUALITY  MANAGEMENT  UNDER 
STOCHASTIC  STREAMFLOW, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
O.  Fujiwara,  S.  K.  Gnanendran,  and  S.  Ohgaki. 
Journal  of  Environmental   Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  185-198,  April  1986. 
3  fig,  5  tab,  Href. 

Descriptors:  *Water  pollution  control,  'River 
basins,  'Model  studies,  'Wastewater  facilities, 
Stream  quality,  ReVelle  models,  Drought  design, 
Management  problems. 

A  chance-constrained  model  for  the  problem  of 
finding  the  economically  optimal  treatment  effi- 
ciency at  each  of  several  waste  dischargers  along  a 
river  basin  while  maintaining  risks  of  stream  qual- 
ity violation  in  the  different  reaches  below  pre- 
scribed bounds  is  proposed.  Streamflow  is  recog- 
nized as  a  random  variable  with  a  known  probabili- 
ty distribution.  Under  a  set  of  commonly  made,  but 
restrictive,  assumptions,  the  stochastic  formulation 
is  equivalent  to  the  ReVelle  et  al.  model  if  the 
latter  is  used  in  conjunction  with  a  certain  rare 
drought  design  flow.  The  model  can  be  considered 
an  extension,  to  be  applied  to  a  more  general  class 
of  river  quality  management  problems.  (Peters- 
PTT) 
W87-00588 


ENVTRONMENTALLY     BALANCED     SUGAR 
REFINERY  COMPLEX, 

For  primary  bibliographic  entry  see  Field  5D 
W87-00591 


MODELING  OF  PHYTOPLANKTON  IN  SAGI- 
NAW BAY:  H.  POST-AUDIT  PHASE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B 
W87-00602 


PHOSPHORUS  LOSSES  IN  RUNOFF  AS  AF- 
FECTED BY  TJXLAGE, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B 
W87-O0607 


DEHALOGENATION  OF  ETHYLENE  DIBRO- 
MIDE    BY     NICKEL-SCHTFF     BASE     COM- 

University  of  South  Florida,   Tampa.   Dept.   of 

Chemistry. 

B.  B.  Martin,  and  D.  F.  Martin. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  20,  No.  8,   1985.   1   tab,   11  ref. 

Descriptors:  'Dehalogenation,  'Ethylene  dibro- 
mide,  'Nickel-Schiff  base  compounds,  'Base  com- 
pounds, Pollutants,  Halogen  removal,  Water  treat- 
ment. 

fer^?r!da  and  other  states-  ethylene  dibromide 
(fcDB)  has  caused  concern  because  of  contamina- 
tion of  food  and  water  supplies.  The  concern  arose 
because  of  three  factors:  widespread  use,  physical 
properties,  and  concern  for  carcinogenicity.  Ethyl- 
ene dibromide  has  a  good  potential  for  accumulat- 
ing in  the  environment  because  of  comparatively 
low  vapor  pressure  and  high  water  solubility  as 
well  as  enthusiastic  use  in  agriculture.  EDB  con- 
tamination of  ground  water  has  been  recognized, 
Out  the  degree  of  contamination  remains  uncertain 
in  investigations  of  dehalogenation  by  coordina- 


tion entities  that  may  serve  as  useful  models  for 
future  dehalogenation  agents,  bromide  released  in 
methanolic  solutions  of  ethylene  dibromide  (5mM) 
was  measured  after  six  hours  at  room  temperature 
and  62  C.  Bromide  release  was  enhanced  (two-fold 
at  30  C,  relative  to  a  blank)  in  the  presence  of  a 
nickel  (II)  chelate  compound,  bis  (N-n-butylsalicy- 
laldiminato)  nickel  (II).  Firstly,  bromide  release 
was  enhanced  in  the  presence  of  nickel-chelate 
compound.  Second,  the  presence  of  diamine  (with- 
out nickel-chelate  compound)  had  an  effect  on 
bromide  release  compared  to  the  blank  runs.  Third, 
the  combination  of  diamine  and  nickel-chelate 
compound  showed  enhanced  bromide  release  rela- 
tive to  nickel-chelate  compound  alone  at  23  C.  A 
previous  study  involving  chloroform  had  suggest- 
ed a  two-path  mechanism:  amine -assisted  and 
metal-chelate  assisted  dehalogenations.  Subsequent 
research  has  confirmed  this  dual  mechanism.  The 
present  results  with  EDB,  while  limited,  are  en- 
couraging because,  they  suggest  that  a  metal-che- 
late compound  alone  can  enhance  bromide  release, 
and  second,  they  open  up  possibilities  for  design  of 
better  dehalogenating  metal-chelates.  (Khumbatta- 
PTT) 
W87-00676 


EVOLUTION  OF  DRINKING  WATER  REGU- 
LATIONS IN  THE  UNITED  STATES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 

Environmental  Health  Engineering. 

K.  Kawata. 

Journal  of  Enviromental  Health  JEVHAH,  Vol. 

48,  No.  4,  p  206-209,  January-February  1986    17 

ref. 

Descriptors:  'Drinking  water,  'Water  quality 
standards,  'United  States,  'Potable  water,  Water 
quality,  Water  law,  Public  health. 

The  national  drinking  water  regulations  in  the  U.S. 
have  evolved  over  the  past  seven  decades.  Over 
these  decades  what  were  federal  standards,  en- 
forceable only  on  supplies  involved  with  interstate 
commerce,  gave  way  to  national  regulations  cover- 
ing all  but  the  very  small  water  supplies  serving 
limited  numbers  of  individuals.  Today  in  most  in- 
stances the  mandatory  limits  are  based  on  lifetime 
consumption,  and  short  periods  of  excursions  are 
permitted  with  public  notification.  Water  quality 
criteria  were  introduced  with  the  1962  Public 
Health  Service  Drinking  Water  Standards  and 
they  have  since  been  updated  by  the  Safe  Drinking 
Water  Committee  of  the  National  Academy  of 
Science.  Review  of  the  criteria  shows  that  the 
regulations  are  inconsistent.  Some  have  large 
safety  margins,  while  others  are  right  at  the  edge. 
Today,  considerations  for  economic  factors  and 
assessment  in  terms  of  human  risks,  rather  than 
safe/unsafe,  are  part  of  the  approach.  (Khumbatta- 

W87-00679 


HYDRAULIC  TRAP  FOR  PREVENTING  COL- 
LECTOR WELL  CONTAMINATION:  A  CASE 
STUDY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
D.  U.  Ophori,  and  R.  N.  Farvolden. 
Ground  Water  GRWAAP,  Vol.  23,  No.  5,  p  600- 
610,  September-October  1985.  10  fig,  1  tab,  28  ref. 

Descriptors:  'Well  pollution,  'Water  pollution 
control,  'Collector  wells,  'Forwell  aquifer,  'Hy- 
draulic traps,  Waste  disposal,  Water  contamina- 
tion, Groundwater  pollution,  Trap  efficiency. 

The  Forwell  induced  infiltration  well  field  supplies 
about  6,818.4  cu  m/day  of  water  to  the  cities  of 
Kitchener- Waterloo,  Ontario,  something  less  than 
10%  of  the  total  demand.  Several  development 
processes  have  been  undertaken  to  improve  pro- 
duction. Presently  horizontal  collectors  inducing 
infiltration  from  the  Grand  River  have  been  devel- 
oped. Also,  canals  have  been  dug  around  each 
collector  to  enhance  infiltration  and  stabilize  the 
cone  of  influence.  The  waste  disposal  site  of  the 
old  Breslube  petroleum  refinery  plant,  which  lies 
to  the  east  of  the  well  field  is  a  potential  threat  to 
the  quality  of  water  pumped  from  the  collectors.  A 
hydraulic  trap  in  the  form  of  a  purge  well  was 
proposed  for  the  Forwell  collector  well  K-71.  The 
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trap  which  protects  well  K-71  from  contamination 
by  contaminants  migrating  downgradient  from  the 
old  Breslube  waste  disposal  site,  was  based  on  a 
qualitative  flow  net  obtained  from  a  finite-element 
model  of  the  Forwell  Aquifer.  The  uniqueness  of 
the  trap  lies  in  its  simplicity  and  relatively  low 
cost.  The  proposed  trap  would  be  operated  on 
physical  rather  than  chemical  principles.  (Khum- 
battaPTT) 
W87-00686 


INFLUENCE  OF  PH,  ALUMINUM,  AND  OR- 
GANIC MATTER  ON  STREAM  EWERTE- 
BRATES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  5C 
W87-00704 


BLUE  NTLE  HEALTH  PROJECT:  A  COMPRE- 

HENSrVE  APPROACH  TO  THE  PREVENTION 

AND    CONTROL    OF    WATER-ASSOCIATED 

DISEASES  JJJ  DUUGATED  SCHEMES  OF  THE 

SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan) 

A.  A.  El  Gaddal. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol 

88,  No.  2,  p  47-56,  April  1985.  7  fig,  1  ref 

Descriptors:  'Public  health,  'Diseases,  'Irrigation 
Water  quality  control,  Infection,  Blue  Nile  River! 
Sudan,  Pesticides,  Drugs,  Water  pollution  control, 
Water  quality. 

This  is  a  general  report  on  the  Blue  Nile  Health 
Project  in  the  Sudan.  The  project  was  started  in 
1979  to  develop  better  strategies  for  controlling 
the  major  water-associated  diseases  in  tropical  irri- 
gation schemes.  The  10-year  program  will  cost 
about  154  million  dollars  (1978  prices).  The  Gezira, 
Managil  and  Rahad  irrigation  systems,  all  irrigated 
from  the  Blue  Nile  River,  were  selected  for  the 
project  areas  as  typical  of  irrigation  systems 
throughout  Africa  and  the  Middle  East  where 
malaria,  diarrheal  diseases  and  schistosomiasis  are 
endemic,  and  as  the  areas  most  urgently  in  need  of 
disease  control  in  the  Sudan.  The  methods  used  for 
control  of  the  water-associated  disease  emphasize 
permanent  improvements  in  water  supply  and  sani- 
tation, in  environmental  and  agricultural  practices, 
on  health  education,  community  participation  and 
primary  health  services,  and  a  reduction  in  depend- 
ence on  pesticides  and  drugs.  (Author's  abstract) 
W87-00712 


FOCALTTY  AND  SEASONALITY  OF  SCHISTO- 
SOMA MANSONI  TRANSMISSION  tfJ  THE 
GEZIRA  nUUGATED  AREA,  SUDAN, 

Institute     for     Tropical     Medicine,     Khartoum 

(Sudan).  Schistosomiasis  Research  Project. 

A.  Babiker,  A.  Fenwick,  A.  A.  Daffalla,  and  M.  A. 

Amin. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol 

88,  No.  2,  p  57-63,  April  1985.  4  fig,  3  tab,  7  ref. 

Descriptors:  'Diseases,  'Schistosomiasis,  'Sudan, 
'Gezira,  Water  quality,  Irrigation,  Snails,  Chemo- 
therapy, Public  health,  Infection,  Seasonal  varia- 
tion. 

In  the  Gezira  Irrigated  Area  of  Central  Sudan, 
tranmission  of  Schistosoma  mansoni  was  shown  to 
be  geographically  focal,  being  concentrated  near 
villages  and  small  settlements.  In  a  study  during 
1981  and  1982  of  the  entire  area  around  a  typical 
Gezira  village  almost  90%  of  the  Biomphalaria 
pfeifferi  snails  carrying  schistosome  infections 
were  found  in  one  minor  channel  near  the  village. 
Sites  near  smaller  settlements  some  distance  from 
the  minor  canals  yielded  few  infected  snails.  The 
factors  involved  in  the  prevalence  of  infection  in 
the  snails  were  temperature,  turbidity  and  human 
contact  with  the  snail  habitat.  A  strategy  was 
proposed  for  control  of  Schistosoma  transmission 
through  focal  and  seasonal  mollusciciding,  health 
education,  chemotherapy,  improved  water  supply 
and  latrine  distribution.  (Author's  abstract) 
W87-00713 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

SNAILS  AND  AQUATIC  VEGETATION  IN 
GEZIRA  IRRIGATION  CANALS, 

Institute     for     Tropical     Medicine,     Khartoum 

(Sudan).  Schistosomiasis  Research  Project. 

A.  M.  H.  Hilali,  L.  A.  Desouqi,  M.  Wassila,  A.  A. 

Daffalla,  and  A.  Fenwick. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 

88,  No.  2,  p  75-81,  April  1985.  1  fig,  5  tab,  9  ref. 

Descriptors:  *Gezira,  *Irrigation  canals,  ♦Schisto- 
somiasis, 'Snails,  *Aquatic  plants,  *Water  quality 
control,  Floating  plants,  Submerged  plants,  Epide- 
miology, Canals,  Mollusks,  Population  density,  Ec- 
ological distribution,  Public  health,  Water  quality. 

All  38  minor  canals  in  a  limited  area  of  the  Gezira 
Irrigated  Area  were  surveyed  four  times  over  a  2- 
year  period  to  determine  the  types  and  distribution 
of  aquatic  and  semi-aquatic  vegetation.  A  more 
detailed  2-year  study  of  the  correlation  between 
snail  density  and  aquatic  vegetation  was  carried 
out  in  18  of  these  canals.  A  total  of  22  different 
species  of  weed  were  recorded,  with  floating  and 
submerged  weeds  being  more  widespread  and 
dense  in  the  clear,  slow-moving  water  at  the  end  of 
the  irrigation  season  in  March/ April  than  in  the 
turbid  flood  waters  in  October.  The  schistosome 
vector  snails  Biomphalaria  pfeifferi  and  Bulinus 
truncatus  were  found  in  conjunction  with  aquatic 
weeds,  and  B.  pfeifferi  in  particular  increased  in 
numbers  as  weed  growth  continued.  In  the  second 
season  of  the  study,  when  mechanical  weed  clear- 
ing and  regular  focal  mollusciciding  was  being 
carried  out,  there  was  a  noticeable  reduction  in 
weed  density  although  repopulation  was  rapid. 
Snail  numbers  were  reduced  by  mollusciciding 
and/or  weed  clearance  in  four  canals,  but  outside 
the  focal  target  canal  stretches  the  weed  clearance 
alone  did  not  substantially  reduce  the  snail  popula- 
tions. (Author's  abstract) 
W87-00715 

PROTECTION  OF  SUDANESE  IRRIGATION 
WORKERS  FROM  SCHISTOSOME  INFEC- 
TIONS BY  A  SHD7T  TO  EARLIER  WORKING 
HOURS 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
O.  Tameim,  K.  M.  Abdu,  A.  A.  El  Gaddal,  and  W. 
R.  Jobin. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  125-130,  April  1985.  3  fig,  2  tab,  7  ref. 

Descriptors:  'Diseases,  *  Schistosomiasis,  •Irriga- 
tion, Public  health,  Infection,  Sudan,  Timing, 
Gezira,  Labor. 

Although  schistosomiasis  is  an  important  occupa- 
tional hazard  for  irrigation  workers  in  Central 
Sudan,  few  measures  have  been  found  to  protect 
them.  In  an  attempt  to  reduce  their  exposure  to  the 
large  numbers  of  schistosome  cerariae  encountered 
in  the  water  at  midday,  a  group  of  Gezira  canal 
cleaners  were  shifted  to  early  morning  working 
hours  after  being  cured  of  their  infections.  They 
left  the  water  each  day  at  10.00  hours,  working 
from  the  canal  banks  thereafter.  At  the  end  of  6 
months  the  prevalence  of  infections  with  Schisto- 
soma mansoni  was  much  lower  in  this  group  than 
in  a  similarly  treated  group  with  normal  working 
schedules,  indicating  a  particular  way  to  protect 
irrigation  and  agricultural  laborers.  (Author's  ab- 
stract) 
W87-O0716 


LUNGFISH  PROTOPTERUS  ANNECTANS 
(OWEN)  AS  A  BIOCONTROL  AGENT 
AGAINST  SCHISTOSOME  VECTOR  SNAILS, 

Institute     for     Tropical     Medicine,     Khartoum 
(Sudan).  Schistosomiasis  Research  Project. 
A.  A.  Daffalla,  E.  E.  Elias,  and  M.  A.  Amin. 
Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  131-134,  April   1985.  3  tab,  12  ref. 

Descriptors:  •Protopterus,  •Biocontrol,  •Schisto- 
somiasis, 'Snails,  •Lungfish,  Aquatic  life,  Popula- 
tion growth,  Fish,  Ecological  effects. 

Laboratory  and  small-scale  field  experiments  were 
carried  out  to  study  the  malacophagous  capabilities 
of  the  lungfish  Protopterus  annectans.  When  indi- 
vidual fish  were  offered  a  range  of  aquatic  fauna  in 


aquaria  in  the  laboratory  only  snails  and  dragonfly 
larvae  were  consumed.  When  offered  a  choice,  the 
fish  appeared  to  prefer  snails,  with  larger  indivi- 
dials  (up  to  300mm)  capable  of  consuming  up  to 
200  snails  per  day.  The  introduction  of  five  P. 
annectans  into  a  small  concrete  pond  (diameter  5 
m)  with  an  established  fauna  and  flora  resulted  in  a 
reduction  in  the  snail  population  of  over  90% 
within  2  weeks.  This  reduction  was  maintained 
over  a  4  month  observation  period  suggesting  that 
in  habitats  in  which  the  lungfish  can  survive,  there 
is  a  possibility  of  significant  snail  control.  (Au- 
thor's abstract) 
W87-00717 


SURVIVAL,  GROWTH  AND  REPRODUCTION 
OF  THE  IMPORTED  AMPULLARID  SNAIL 
MARISA  CORNUARDZTIS  IN  CENTRAL 
SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
A.  A.  M.  Haridi,  S.  H.  El  Safi,  and  W.  R.  Jobin. 
Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  135-144,  April  1985.  6  fig,  8  tab,  4  ref. 

Descriptors:  'Snails,  'Sudan,  'Schistosomiasis, 
'Population  dynamics,  Ponds,  Growth  rates,  Sur- 
vival, Puerto  Rico,  Path  of  pollutants. 

The  ampullarid  snail  Marisa  comuarietis  was  im- 
ported to  the  Sudan  in  1981  for  evaluation  as  a 
biological  control  agent  against  the  planorbid 
snails  which  transmit  human  schistosomes.  In  ini- 
tial field  studies  in  small  protected  ponds  the  gen- 
eration time  of  M.  comuarietis  was  4  months,  as  in 
Puerto  Rico.  The  snails  reached  4  cm  in  diameter 
after  1  year,  compared  to  3  cm  in  Puerto  Rico. 
Their  population  density  varied  from  60  to  175 
snails  per  meter  of  shoreline,  compared  to  a  similar 
pond  in  Puerto  Rico  where  the  stable  density  was 
about  115  snails  per  meter.  The  proportion  surviv- 
ing after  1  year  was  0.03,  less  than  the  annual 
proportion  surviving  of  0.10  in  Puerto  Rico.  The 
preliminary  results  therefore  indicated  that  the  am- 
pullarid snails  could  establish  strong  populations  in 
permanent  habitats  in  central  Sudan  where  there 
was  adequate  food,  although  it  might  take  longer 
than  it  does  in  Puerto  Rico.  (Author's  abstract) 
W87-00718 


ESTIMATED  RISKS  AND  BENEFITS  FROM 
INTRODUCING  MARISA  CORNUARJETIS 
ENTO  THE  SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
A.  A.  M.  Haridi,  and  W.  R.  Jobin. 
Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  145-151,  April  1985.  2  fig,  6  tab,  9  ref. 

Descriptors:  'Public  health,  'Sudan,  'Biocontrol, 
•Schistosomiasis,  Snails,  Mollusks,  Ecological  ef- 
fects, Marisa  comuarietis,  Population  dynamics, 
Nile  River,  Irrigation. 

It  has  been  proposed  that  the  tropical  American 
ampullarid  snail  Marisa  comuarietis  be  used  in  the 
Sudan  as  a  biological  control  agent  against  schisto- 
somiasis. An  estimate  was  made  of  the  potential 
ecological  hazards  which  might  result  from  its 
widespread  distribution  in  the  Nile  River  Valley, 
and  also  of  the  potential  benefits.  The  only  foresee- 
able hazard  would  result  from  its  colonization  of 
rice  fields  and  subsequent  crop  damage.  However, 
calculations  on  population  dynamics  indicated  that 
Marisa  comuarietis  would  not  be  able  to  establish 
significant  populations  in  rice  fields  in  the  Nile 
Valley  as  the  flooded  periods  are  too  short.  Thus 
the  expected  benefits  of  schistosomiasis  control  far 
outweigh  any  expected  risks,  and  the  ampullarid 
should  be  used  in  expanded  field  trials  in  the 
Gezira  Irrigated  Area  as  a  control  method  for 
schistosomiasis.  (Author's  abstract) 
W87-00719 


MALARIA  CONTROL  IN  THE  GEZIRA-MAN- 
AGIL  IRRIGATED  SCHEME  OF  THE  SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
A.  A.  El  Gaddal,  A.  A.  M.  Haridi,  F.  T.  Hassan, 
and  H.  Hussein. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  153-159,  April  1985.  7  fig,  1  tab,  4  ref. 


Descriptors:  'Malaria,  'Sudan,  'Public  health, 
•Gezira,  Epidemiology,  Epidemics,  Diseases,  Irri- 
gation, Insecticides,  Pesticides,  Mosquitoes, 
Anopheles,  Malathion,  Fenitrothion. 

The  development  of  malaria  control  in  the  Gezira- 
Managil  Irrigated  Scheme  of  Central  Sudan  has 
gone  through  several  phases.  As  a  result  of  agricul- 
tural and  irrigation  practices  in  the  Gezira,  falcipa- 
rum malaria  transmission  became  perennial  instead 
of  seasonal,  while  the  mosquito  vector  developed 
resistance  to  several  insecticides.  Subsequent  fail- 
ure to  maintain  control  led  to  serious  epidemics 
after  1971.  By  1975,  malaria  was  again  put  under 
control  through  an  annual  round  of  house  spraying 
with  malathion  from  1975  to  1980,  and  with  feni- 
trothion since  1981.  A  proposal  is  outlined  for  a 
rational  strategy  for  malaria  control  in  the  future. 
(Author's  abstract) 
W87-O0720 


DEVELOPMENT  IMPACTS  ON  WATER 
QUALITY:  A  CASE  STUDY, 

Najarian  and  Associates,  Eatontown,  NJ. 
T.  O.  Najarian,  T.  T.  Griffin,  and  V.  K. 
Gunawardana. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  20-35, 
January  1986.  9  fig,  6  tab,  17  ref. 

Descriptors:  *Water  quality,  *Computer  models, 
•Water  resources  development,  Environmental  ef- 
fects, Pollution  load,  Model  studies,  STORM,  New 
Jersey,  Storm  runoff,  Pollution,  Water  quality 
management. 

Water  quality  impacts  of  a  proposed  development 
in  the  environmentally  sensitive  Wigwam  Creek, 
Mattix  Run,  and  Morses  Mill  Stream  Basins  in 
Atlantic  County,  NJ  was  studied.  The  study  ad- 
dressed short-term  and  and  long-term  impacts  to 
surface  and  subsurface  receiving  waters.  STORM 
(15),  a  USGS  Runoff  Model,  was  modified  and 
used  to  derive  the  loadings  of  important  water 
quality  variables  to  surface  and  subsurface  waters. 
The  modified   model  was  calibrated  using  data 
collected  during  a  storm  that  had  characteristics 
similar  to  the  historical  severe  storm.  The  model 
calibration  provided  assurances  that  the  chosen 
pollutant  accumulation  rates  are  realistic  and  site 
specific.  The  short-term  transient  loading  analysis 
indicates  that  the  increases  in  pollutant  concentra- 
tions in  surface  receiving  waters  are  usually  within 
the  accuracy  of  measurement  for  the  water  quality 
parameters  of  interest.  This  is  more  evident  when 
the  results  are  analyzed  for  the  post-development 
scenario  with  detention  and  retention  controls  im- 
plemented. The  long-term  20  year  simulations  of 
runoff  volumes  in  the  watersheds  under  the  three 
scenarios  indicate  that  only  a  small  fraction  of  the 
mean  annual  rainfall  runs  off  directly  to  surface 
receiving  waters.  Furthermore,  although  substan- 
tial increases  in  runoff  volumes  are  predicted  due 
to   development,    such   increases   are   eliminated 
when  proposed  controls  are  assumed  active.  Long- 
term   pollutant   loadings   to   the   surface   waters 
remain  practically  unchanged   from  predevelop- 
ment  conditions  when  the  controls  for  runoff  are 
operating  properly.  The  detention  and  retention 
basins  help  remove  total  pollutant  accumulation  in 
the  watersheds  through  settling  of  particulates  in 
the  runoff.  Due  to  the  high  permeability  of  the 
soils  within  the  watersheds,  large  fractions  of  the 
total  pollutant  loads  are  delivered  to  the  subsur- 
face. This  situations  prevails  under  all  of  the  sce- 
narios considered  in  the  present  study.  However, 
the  analysis  conducted  here  does  not  suggest  that 
major  alteration  in  such  loadings  are  expected  due 
to  the  proposed  development,  once  the  design  con- 
trols are  implemented  and  their  proper  operation  is 
assured.  (Author's  abstract) 
W87-00737 

RESEARCH     NEEDS     EM     URBAN     STORM- 
WATER  POLLUTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering. 
J.  P.  Heaney. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  3W7, 
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January  1986.  6  tab,  45  ref,  append. 

Descriptors:  'Urban  hydrology,  *Research  prior- 
ities, •Urban  runoff,  'Storm  runoff,  *Water  pollu- 
tion control,  Monitoring  water  quality  control, 
Urban  planning,  Research  priorities,  Model  stud- 
ies. 

The  results  of  an  analysis  of  research  needs  in 
urban  storm-water  pollution  control  are  presented. 
This  assessment  of  needs  is  based  on  evaluation  of 
the  state  of  the  art  in  four  areas:  urban  runoff 
characterization,  water  quality  effects,  control  ef- 
fectiveness, and  decision-making  models.  Over 
$100,000,000  has  been  invested  by  the  US  EPA 
addressing  this  important  question.  The  list  of  re- 
search needs  is  based  on  an  extensive  literature 
review  of  current  research  activities.  Research 
needs  related  to  characterizations  include  linking 
surface  and  subsurface  phenomena,  and  automated 
monitoring  systems.  Research  needs  related  to  re- 
ceiving water  impacts,  stress  the  need  for  benefit- 
risk  assessments  for  improved  water  quality  stand- 
ards. Multi-purpose  wet  and  dry  weather  control 
units  offer  attractive  possibilities  as  cost-effective 
systems.  Finally,  an  improved  procedure  for  cali- 
brating models  and  using  simulation  models  in 
engineering  design  are  among  several  possibilities 
for  better  decision-making.  (Author's  abstract) 
W87-O0738 


WATER  QUALITY  MANAGEMENT  FOR  THE 
GREAT  LAKES, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 
Engineering. 

T.  M.  Heidtke,  and  W.  C.  Sonzogni. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  48-63 
January  1986.  5  fig,  2  tab,  28  ref. 

Descriptors:  'Water  quality  management,  'Water 
quality  control,  'Great  Lakes,  Model  studies 
Mathematical  models,  Optimization,  Water  pollu- 
tion control,  Management  planning,  Water  quality. 

Results  from  a  study  of  water  quality  planning  and 
management  alternatives  for  the  Great  Lakes  are 
used  to  indentify  cost-effective  pollution  control 
strategies.  Mathematical  models  and  other  systems 
analysis  techniques  are  applied  to  estimate  pollu- 
uonal  loadings,  specific  water  quality  problem 
areas,  costs  and  pollutant  reductions  offered 
through  alternative  management  strategies.  A  de- 
termination of  how  these  alternatives  may  be  ex- 
pected to  achieve  water  quality  objectives  for  the 
Cjreat  Lakes  is  made.  Data  from  a  diversity  of 
Great  Lakes  research  efforts  are  compiled,  inte- 
grated, and  used  to  project  local  and  lakewide 
water  quality  conditions  over  the  next  twenty 
pears.  A  set  of  management  tools,  including  a 
learshore  water  quality  index  and  a  series  of  envi- 
■onmental  quality  maps,  are  developed  to  promote 
»mmumcation  and  interpretation  of  Great  Lakes 
*-ater  quality  data  among  technical  and  nontechni- 
cal interests.  Findings  from  the  study  support  a 
■taged  approach  to  pollution  control,  whereby  the 
nost  cost  effective  programs  are  implemented  and 
heir  results  assessed  before  more  costly  control 
KEora""  undertaken.  (Author's  abstract) 


Conservation  Foundation,  Washington,  DC 

'.  C.  Metzger. 

oumal  of  Water  Resources  Planning  and  Manaee- 

jent  (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  250- 

64,  April  1986.  1  fig,  29  ref. 

>escriptors:  'Groundwater  quality,  'Water  man- 
gement,  'Groundwater  management,  'Tucson, 
Lnzona,  Water  supply,  Contamination,  Water 
uaiity  control,  Legislation,  Economic  studies, 
•ompetmg  use. 

'ucson,  Arizona  is  one  of  the  nation's  largest  cities 
atireiy  dependent  on  groundwater  for  its  water 
ipphes.  It  faced  a  1980  overdraft  of  over  60%  of 
ie  areas  total  groundwater  withdrawals.  The 
w»iity  of  its  diminishing  supply  is  threatened  by 
Mtamination   but    important   efforts   are   being 


made  to  solve  these  problems  by  municipal  conser- 
vation, through  Arizona's  adoption  of  a  stringent 
new  Groundwater  Management  Act,  and  federal 
settlement  of  Indian  water  claims  and  construction 
of  the  Central  Arizona  Project.  The  competition 
among  water  users  has  not  been  eliminated,  but  a 
framework  has  been  established  for  Tucson  to  end 
its  overdrafts  eventually.  However,  some  major 
problems  have  not  yet  been  resolved,  including  the 
socioeconomic  impacts  of  water  market  solutions 
on  Tucson  area  farmers  and  Indians,  and  ground- 
water contamination  (primarily  from  copper  mine 
tailings  and  trichloroethylene,  TCE).  Most  impor- 
tant, fundamental  issues  of  equity  and  carrying 
capacity  are  raised  by  the  actions  needed  to  pro- 
vide water  for  Tucson's  explosive  growth  in  the 
midst  of  a  desert.  (Author's  abstract) 
W87-00752 


WATER  RESOURCES  PLANNING— Field  6 
Techniques  Of  Planning— Group  6A 


DREDGED-MATERIAL  DISPOSAL  SYSTEM 
CAPACITY  EXPANSION, 

Hydrologic  Engineering  Center,  Davis,  CA 
D.  T.  Ford. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No  2  n  277- 
291,  April  1986.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Waste  management,  'Waste  disposal, 
•Dredging  wastes,  'Solid  waste  disposal,  'Dela- 
ware River,  Dredging,  Land  disposal,  Rivers, 
Costs,  Economic  aspects,  Model  studies. 

An  ensemble  of  analytical  tools  is  used  to  identify 
capacity  expansion  alternatives  for  the  Delaware 
River  dredged-material  disposal  system.  Character- 
istics of  the  riparian  and  river  areas  are  stored  and 
studied  with  a  geographic  information  system.  Site 
attractiveness  maps  produced  with  these  data  yield 
an  array  of  potential  expansion  sites.  The  least- 
costly  schedule  for  acquisition  of  these  sites  is 
identified  with  branch-and-bound  enumeration. 
For  the  enumeration,  the  operation  cost  of  alterna- 
tive expansion  plans  is  evaluated  with  a  network- 
flow  programming  model  of  the  disposal  system 
(Author's  abstract) 
W87-00754 


ENVIRONMENTALISTS  TRY  THE  BACK- 
DOOR   APPROACH    TO    TACKLING    ACID 

R.  L.  Stanfield. 

National  Journal,  Vol.   17,  No.  42,  p  2365-2368 

October  19,  1985. 

Descriptors:  'Acid  rain,  'Legislation,  'Environ- 
mental policy,  'Environmental  protection,  Envi- 
ronmental Protection  Agency,  Administrative 
agencies,  Air  pollution,  Public  participation. 

After  four  years,  Congress  has  been  unable  to  pass 
acid  rain  legislation,  so  environmentalists  have 
sued  the  Environmental  Protection  Agency  to 
force  them  to  use  a  stricter  interpretation  and 
enforcement  of  existing  law  to  achieve  the  same 
results.  Both  sides  agree  that  this  backdoor  admin- 
istrative approach  has  created  a  host  of  problems 
resulting  from  its  indirect  nature  and  lack  of  inte- 
gration. Meanwhile,  industry  is  experimenting  with 
new  technologies  to  find  less  costly  ways  to  reduce 
acid  ram,  and  states  are  taking  the  initiative  on 
their  own  control  programs  This  might  change  the 
nature  of  the  debate  by  transforming  the  economic 
incentives  for  opposing  such  control  measures.  The 
longest-running  battle  pits  control  of  local  pollu- 
tion from  electric  utility  smokestacks  against  re- 
gional pollution.  State  initiatives,  clean  coal  tech- 
nology, and  backdoor  administrative  changes  are 
moving  very  slowly  to  reduce  the  amount  of  acid 
ram,  and  Congressional  staff  members  in  favor  of 
new  legislation  believe  that  nothing  will  happen  on 
any  front  for  the  next  three  years.  (Doria-PTT) 


MODELLING  THE  EFFECTS  OF  HYDROLO- 
GICAL  CHANGES  ON  STREAM  WATER  ACID- 

II  I, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B 
W87-00820 


PRELIMINARY  MODEL  OF  LONG-TERM 
CHANGES  IN  STREAM  ACIDITY  IN  SOUTH- 
WESTERN SCOTLAND, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

B.  J.  Cosby,  P.  G.  Whitehead,  and  R.  Neale. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No  3/4 
p  381-401,  May  30,  1986.  4  fig,  2  tab,  45  ref  NSF 
Grant  CEE-82 159 14. 

Descriptors:  'Acidity,  'Streams,  'Soil  chemistry, 
•Rock  properties,  'Scotland,  'Remedies,  'Mathe- 
matical models,  Dargall  Lane,  Loch  Dee,  Gallo- 
way, Paleoecology,  Hydrogen  ion  concentration, 
Long-term  changes,  Deposition  rates,  Chemical 
analysis,  Salinity. 

A  modeling  study  was  undertaken  to  investigate 
long-term  changes  in  stream  acidity  in  Dargall 
Lane,  a  sub-catchment  of  Loch  Dee,  in  Galloway 
southwestern  Scotland.  The  model,  which  includes 
sea  salt  effects,  is  based  on  the  assumption  that 
surface  water  chemistry  is  determined  by  reactions 
taking  place  in  the  soils  and  rocks  within  a  catch- 
ment. Stream  chemistry  data  were  used  to  calibrate 
the  model  and  the  model  reproduced  the  declining 
pH  levels  of  recent  years  as  indicated  by  paleoeco- 
logical  analysis.  Stream  acidity  trends  were  investi- 
gated assuming  two  scenarios  for  future  deposition. 
Assuming  deposition  rates  are  maintained  at  1984 
levels,  the  model  indicates  that  stream  pH  is  likely 
to  continue  to  decline  below  presently  measured 
values.  A  50%  reduction  in  deposition  rates  would 
likely  result  in  an  increase  in  the  pH  of  the  stream 
although  the  pH  will  not  return  to  estimated  prea- 
cidification  levels.  (Author's  abstract) 
W87-00822 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

HYDROLOGICAL  COMPUTATIONS  FOR 
WATER  RESOURCES  DEVELOPMENT  WITH 
INADEQUATE  DATA, 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00124 


MULTIPARAMETRIC  SENSmviTY  ANALY- 
SIS OF  ENERGY  PRODUCTION  PROJECTS, 

C  I  Power  Services  Ltd.,  Toronto  (Ontario). 

J.  P.  Beaudry,  and  A.  P.  Langlois. 

Canadian  Journal  of  Civil  Engineering  CJCEB 

Vol.  13,  No.  2,  p  121-129,  April  1986.  4  fig,  2  tab,  2 

ref. 

Descriptors:  'Energy,  'Systems  analysis,  'Sensi- 
tivity analysis,  'Power  plants,  'Project  planning, 
Cost-benefit  analysis,  Multiparametric  analysis, 
Economic  aspects,  Optimization,  Decision-making. 

Opimization  studies  of  an  energy  production 
project  or  complex  consist  in  determining  the  gen- 
eral dimensioning  of  the  works  during  the  prefeasi- 
bility  studies.  As  these  first  studies  are  part  of  the 
iterative  system  planning  process,  they  should  in- 
clude very  exhaustive  sensitivity  analyses  on  the 
accuracy  of  all  technical  and  economic  parameters, 
although  (and  even  because)  so  much  data  are 
uncertain  during  this  phase.  After  a  review  of  the 
mathematics  of  discounting  and  of  the  decision- 
making economic  criteria,  a  nomographic  ap- 
proach is  presented  that  allows  the  optimum  di- 
mensions of  the  project  to  be  determined  as  a 
function  of  any  combination  of  the  following  pa- 
rameters: imposed  discount  rate,  total  investment 
cost,  variations  in  cash  flow  pattern,  delay  in  com- 
missioning date,  life  expectancy  of  the  works,  mon- 
etary value  of  energy  and  power,  system  load 
growth,  seasonal  pattern  of  energy  demand,  effect 
of  secondary  energy,  long-term  average  river  flow, 
and  effect  of  regulation  on  downstream  develop- 
ments. (Master-PTT) 
W87-00439 
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Group  6A— Techniques  Of  Planning 

PERFORMANCE  EVALUATION  OF  ALTER- 
NATE POLICIES  RESERVOIR  SYSTEM  OPER- 
ATION, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-00444 


to  water  resource  system  analysis  is  useful  for 
developing  guidelines  and  philosophy  for  operat- 
ing moderately  complex  systems,  and  as  a  training 
tool  for  system  operation  personnel.  (Michael- 
PTT) 
W87-00470 


COMPUTERIZED  DECISION  SUPPORT  SYS- 
TEMS FOR  WATER  MANAGERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Labadie,  and  C.  H.  Sullivan. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  299- 
307,  July  1986. 

Descriptors:  'Computers,  'Water  management, 
•Decision  making,  'Management  planning,  Cost 
analysis,  Expert  systems,  Hydroelectric  power,  Ir- 
rigation, Water  supply,  Computer  models. 

An  overview  of  several  papers  presented  at  a 
symposium  on  the  application  of  computer-based 
decision  support  systems  (DSS)  for  water  re- 
sources management  is  presented.  Topics  covered 
include:  structure,  components,  applications  and 
benfits  of  DSS  technology;  the  use  of  interactive 
simulation  models  for  off-line  training  of  water 
management  personnel;  dynamic  programming  as 
an  optimization  method  for  hydropower  schedul- 
ing- computer  control  of  irrigation  systems;  and, 
supervisory  control  and  data  acquisition  systems 
for  large,  complex  water  projects.  (Michael-PTT) 
W87-00468 

WATER  RESOURCE  MANAGEMENT  DECI- 
SION SUPPORT  SYSTEMS, 

Colorado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Johnson.  . 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  308- 
325,  July  1986.  5  fig,  19  ref,  append. 

Descriptors:  'Computers,  'Water  management. 
'Decision  making,  'Management  planning,  'Com- 
puter software,  Water  supply,  Monitoring,  Simula- 
tion, Computer  models,  Reservoir  design,  River 
basins,  Regional  planning,  Radar,  Microcomputers, 
Flood  protection,  Forecasting. 

Water  resources  management  decision  support  sys- 
tems are  reviewed  in  terms  of  their  current  use  and 
directions  for  future  development.  Microcomputer 
applications  for  regional  water  monitoring  systems, 
water  supply  and  reservoir  operations,  computer- 
aided  planning,  regional  weather  observation  and 
forecasting  and  knowledge-based  expert  systms  are 
presented.  Options  for  future  development  of 
water  resources  management  decision  support  sys- 
tems through  enhancement  of  data  and  model  sub- 
systems and  dialogue  management  capabilities  are 
also  discussed.  (Michael-PTT) 
W87-00469 

INTERACTIVE  SIMULATION  OF  WATER  RE- 
SOURCE SYSTEMS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil 
Engineering  and  Engineering  Mechanics. 
A.  B.  Cunningham,  and  J.  R.  Amend. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5  Vol.  112,  No.  : J,  p  326- 
338,  July  1986.  11  fig,  1  tab,  6  ref.  NSF  1SP- 
8011449. 

Descriptors:  'Computers,  'Water  management, 
•Simulation,  'Computer  models,  'Management 
planning,  Microcomputers,  Decision  making,  Res- 
ervoirs, Water  supply. 

The  application  of  interactive  computer  simulation 
as  a  decision  support  tool  for  the  management  of 
complex  water  systems  is  examined.  Interactive 
computer  simulation  can,  in  certain  circumstances, 
enhance  the  effectiveness  of  the  more  traditional 
simulation  and  optimization  modeling  techniques. 
Simulator  technology  and  system  modeling  appli- 
cations are  described.  A  case  study  involving  the 
Madison  River  Simulator  is  also  presented.  It  is 
concluded  that  the  interactive  simulation  approach 


DYNAMIC  PROGRAMMING  IN  HYDROPOW- 
ER SCHEDULING, 

Acres  International  Ltd.,  Niagara  Falls,  NY. 
R.  B.  Allen,  and  S.  G.  Bridgeman. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  339- 
353,  July  1986.  12  fig,  2  tab,  16  ref. 


Descriptors:  'Computer  programs,  •Hydroelectric 
power,  •Control  systems,  *Load  dispatch,  'Sched- 
uling, 'Water  use  efficiency,  Reservoirs,  Electric 
power  rates,  Electric  power  production,  Computer 
models,  Peak  demand. 


Dynamic  programming  optimization  techniques 
were  demonstrated  in  three  case  studies  of  hydro- 
power  scheduling  involving  analysis  of  an  operat- 
ing strategy  for  instantaneous,  hourly  and  monthly 
time  frames.  The  case  studies  addressed:  (1)  opti- 
mal instantaneous  scheduling  of  units  with  differ- 
ent generating  characteristics  to  maximize  overall 
plant  efficiency;  (2)  optimal  hourly  scheduling  be- 
tween two  hydrologically  linked  power  plants  to 
maximize  overall  daily/weekly  system  efficiency; 
and  (3)  monthly  scheduling  to  minimize  the  pur- 
chase cost  of  imported  power  subject  to  a  time-of- 
day  rate  structure.  (Michael-PTT) 
W87-0O471 

USING  COMPUTERS  TO  MANAGE  ntRIGA- 
TION  SYSTEMS, 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  Agricultural  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-00472 

WINDY  GAP  PROJECT  SCADA  SYSTEM, 

Northern  Colorado  Water  Conservancy  District, 
Loveland. 
J.  Eckhardt. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  366- 
381,  July  1986.  9  fig,  10  ref. 

Descriptors:  'Computers,  'Control  systems,  'Col- 
orado River,  'Pumps,  'Flow  control,  'Reservoirs, 
•Water  use  efficiency,  Monitoring,  Colorado,  Cost 
analysis,  Water  transport,  Reservoir  storage,  Di- 
version dams,  Water  rights,  Electric  power 
demand,  Forecasting,  Surface  water  records, 
Project  planning,  Scheduling,  Remote  sensing. 

The  objective  of  the  control  system  of  The  Super- 
visory Control  and  Data  Acquisition  (SCADA) 
system  of  the  Northern  Colorado  Water  Conser- 
vancy District's  Windy  Gap  Project  is  to  maximize 
the  amount  of  water  diverted  while  minimizing 
power  costs  and  meeting  operational  constraints 
resulting  from  the  complex  legal,  political,  institu- 
tional and  environmental  compromise  agreements 
reached  to  build  the  project.  The  basic  hardware 
and  software  configurations  of  the  system  and 
interfaces  with  remote  terminal  units  for  data  ac- 
quisition and  control  are  described.  The  use  of 
applications  modules  for  real  time  control  of  four 
pumps  and  the  downstream  flow  from  the  Windy 
Gap  reservoir  are  also  examined.  (Michael-PTT) 
W87-0O473 


Electric  power  demand,  Peak  demand,  Monitor- 
ing, Forecasting,  Controlled  storage,  Check  struc- 
tures, Canals,  Hydraulic  models,  Remote  sensing, 
Gates. 

The  Central  Arizona  Project  (CAP)  is  designed  to 
deliver  much  of  Arizona's  water  for  municipal, 
industrial  and  agricultural  uses.  The  size  and  nature 
of  the  CAP  requires  use  of  a  computer-based  pro- 
grammable master  supervisory  control  (PMSC) 
system  for  operating  the  aqueduct.  A  dual  comput- 
er master  station  is  connected  to  remote  terminal 
units  at  each  plant,  checkgate  and  turnout  for 
sending  instructions  to  and  receiving  information 
from  any  point  along  the  aqueduct.  Scheduling 
models,  based  on  a  constant  volume  philosophy  of 
operations,  are  used  to  generate  pump,  checkgate 
and  turnout  schedules  for  the  system.  Optimization 
models  can  modify  these  schedules  to  take  advan- 
tage of  the  less  expensive  off-peak  power  costs. 
The  PMSC  also  monitors  aqueduct  depths  and 
flows  and  compares  them  to  those  predicted  in  the 
scheduling  models.  (Michael  -  PTT) 
W87-00474 


CENTRAL  ARIZONA  PROJECT  SUPERVISO- 
RY CONTROL  SYSTEM, 

Water  and  Power  Resources  Service,  Phoenix, 
AZ. 

R.  S.  Gooch,  and  A.  L.  Graves. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  382- 
394,  July  1986.  4  fig,  8  ref. 

Descriptors:  *Arizona,  'Colorado  River,  'Control 
systems,  Water  transport,  Computers,  Flow  con- 
trol, Pumping  plants,  Aqueducts,  Scheduling, 
Computer  models,  Water  demand,  Cost  analysis, 


COMPUTER  MODELS  IN  LOWER  COLORA- 
DO RIVER  OPERATIONS, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
D.  Stevens. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  395- 
408,  July  1986.  9  fig. 

Descriptors:  'Colorado  River,  'Computer  models, 
•Reservoirs,  'Hydroelectric  plants,  'Flow  control, 
Control  systems,  Legal  aspects,  Project  planning, 
Scheduling,  Remote  sensing,  Monitoring,  Fore- 
casting, Water  records,  Water  conservation,  Water 
use. 

Three  computer  models  used  by  the  U.S.  Bureau 
of  Reclamation  to  monitor  and  forecast  Lower 
Colorado  River  operations  are  examined.  A  24 
Month  Study  model  is  used  for  planning  monthly 
and  seasonal  operations  of  the  reservoir  and  pow- 
erplant  system.  Another  model  is  used  to  plan  and 
schedule  releases  for  downstream  water  delivery, 
energy  generation  and  flood  control  on  a  daily  and 
weekly  basis.  The  Supervisory  Control  and  Data 
Acquisition  (SCADA)  computer  model  of  the 
Western  Area  Power  Administration  is  used  by 
water  schedulers  to  automatically  control  hourly 
releases  for  the  next  24-hour  day  and  for  same-day 
changes  at  the  Davis  and  Parker  powerplants  in 
Arizona.  (Michael-PTT) 
W87-00475 

TVA'S  USE  OF  COMPUTERS  EN  WATER  RE- 
SOURCE MANAGEMENT, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
B.  W.  Brown,  and  R.  A.  Shelton. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  3,  p  409- 
418,  July  1986.  5  fig. 

Descriptors:  'Tennessee  Valley  Authority,  'Com- 
puters, 'Computer  models,  'Water  management, 
Decision  making,  Regional  planning,  Reservoirs, 
Flow  control,  Data  acquisition,  Water  quality 
management,  Flood  forecasting. 

The  Tennessee  Valley  Authority  uses  computers 
and  decision  support  systems  as  tools  for  daily 
operation  of  the  reservoir  system.  The  use  of  com- 
puters has  allowed  the  collection  and  processing  ot 
a  greater  quantity  of  data  and  has  provided  rapid, 
cost-effective  evaluation  of  a  large  number  of  oper- 
ational alternatives.  The  close  working  relation- 
ships between  computer  system  developers  and  tne 
operational  staff  has  contributed  to  success  in  im- 
plementing the  computer-based  decision-support 
system.  A  number  of  computer  models  are  used  tor 
operational  planning,  hydrodynamic  modeling  or 
rivers  and  reservoirs,  water  quality  evaluation  and 
compilation  of  flood  data.  (Michael-PTT) 
W87-00476 
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LOOPED   WATER   DISTRIBUTION   SYSTEM 
OPTIMIZATION  FOR  SINGLE  LOADING, 

Indian  Inst  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F 
W87-00593 


IMPROVING    PERFORMANCE    OF    IRRIGA- 
TION/HYDRO PROJECTS, 
Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  C.  Faux,  J.  W.  Labadie,  and  R.  C.  Lazaro. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  205- 
224,  April  1986.  7  fig,  3  tab,  20  ref.  NSF  Project 
INT  8025750.  J 

Descriptors:  *Irrigation,  'Water  resources  devel- 
opment, 'Pampanga  River  •Hydroelectric  plan- 
rung,  Project  planning,  Management  planning, 
Philippines,  Performance  evaluation,  Model  stud- 
ies. 

Large-scale  water  resource  projects  must  be  oper- 
ated and  maintained  so  that  the  benefits  for  which 
they  were  built  actually  occur.  The  key  to  substan- 
tial improvements  in  project  performance  is  oper- 
ating the  various  project  components  in  a  compre- 
hensive, integrated  fashion.  Optimal  integration  of 
i  system's  many  facets  and  analysis  of  tradeoffs 
Jetween  conflicting  objectives,  requires  the  assist- 
roce  of  analytical  tools  to  provide  information  on 
*hich  to  base  management  decisions.  An  interac- 
ive  river  basin  network  flow  model  called 
HODSIM2  has  been  developed  for  this  purpose. 
V10DSIM2  is  applied  to  a  large  irrigation/hydro- 
wwer  system  in  the  Philippines,  while  the  upper 
'ampanga  River  Integrated  Irrigation  System 
UPRIS)  is  in  Central  Luzon.  Through  use  of  the 
alibrated  model,  it  was  possible  to:  (1)  locate  a 
•ottleneck  in  the  conveyance  system  causing  irri- 
lation  shortage;  and  (2)  demonstrate  that  with 
ategrated  operations,  firm  energy  generation  can 
irobably  be  increased  up  to  four  times  the  current 
:vel  without  causing  irrigation  shortage.  (Au- 
aor's  abstract) 
V87-00749 

>B.  Evaluation  Process 

IJATER  RESOURCES  DEVELOPMENT  AND 
IANAGEMENT  EFFORTS  IN  ASIA  AND  IN 

hilippines  Univ.,  Diliman,  Quezon  City. 
-  M.  Lesaca. 

V:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
ubhcaoon  No.  140,  1983.  Proceedings  of  a  Sym- 
Jsium  Held  at  the  18th  General  Assembly  of  the 
ltemanonal  Union  of  Geodesy  and  Geophysics, 
amburg,  West  Germany,  August  15-27,  1983.  p 
5-96,  5  ref,  1  append.  v 

«scriptors:  'Water  resources  development, 
>Vater  management,  'Asia,  'Pacific,  Economic 
pects,  Industrial  development,  Remote  sensing 
omputer  models,  Simulation  analysis,  Lower 
ekong  Basin,  Laos,  Vietnam,  Thailand,  Kampu- 

»e  purpose  of  this  paper  is  to  describe  significant 
tempts  at  water  resource  management  undertak- 
i  in  the  Asia-Pacific  region,  in  conjunction  with 
>tn  existing  and  foreseen  needs;  particularly  in 
e  mainstreams  of  Third  World  economies,  based 
they  are  on  agriculture  and  the  region's  begin- 
ags  as  a  significant  industrial  sector.  The  oper- 
ion  and  the  nature  of  the  predicted  effectiveness 
important  water  resource  management  pro- 
ams  inu-oduced  in  the  Asia-Pacific  region  is  dis- 
ssed.  Existing  situations  and  needs  in  various 
na-Facific  countries  are  reviewed  to  generate  a 
sarer  understanding  of  the  importance  of  effec- 
e  water  resource  management  in  the  region.  The 
:us  of  this  examination  is  the  increasing  impor- 
ice  of  remote  sensing  and  the  recent  introduc- 
n  ot  a  computer  simulation  model  of  a  resource 
item,  using  as  an  example  the  Nam  Pong  water 
ource  development  in  the  Lower  Mekong  basin 
liability  of  various  small-scale  water  resource 
magement  programs,  as  well  as  the  need  for 
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comprehensive  water  management  training  pro- 
grams in  the  region  is  mentioned.  Finally,  the 
paper  attempts  to  present  global  water  manage- 
ment activities  undertaken  by  international  organi- 
^87^00092*  dSO  W87-°0086>  (Author's  abstract) 


HYDROLOGICAL       STUDD2S       OF       THE 
IRRA  W ADD  Y  DELTA, 

Halcrow  (William)  and  Partners,  Swindon  (Eng- 
land). v     e 
For  primary  bibliographic  entry  see  Field  2E. 
W87-O01 15 


HYDROLOGICAL  COMPUTATION  FOR 
WATER  RESOURCES  DEVELOPMENT 
WITHIN  IMO  RIVER  BASIN,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-O0120 


HYDRO  DEVELOPMENT  IN  LATIN  AMER- 
ICA: A  VIEW  FROM  DDB, 

Inter-American  Development  Bank,  Washington 

DC.  Project  Analysis  Dept. 

D.  A.  Giampaoli. 

International  Water  Power  and  Dam  Construction. 

Vol.  38,  No.  6,  p  13-14,  June  1986. 

Descriptors:  *Hydroelectric  power,  •Economics, 
Agriculture,  *Latin  America,  Inter-American  De- 
velopment Bank. 

This  article  reviews  the  Inter-American  Develop- 
ment Bank's  policies  in  the  power  generation 
sector  and  trends  for  hydro  expansion  in  Latin 
America.  The  Bank's  (IDB)  contribution  to  the 
electric  power  sector  in  Latin  American  has  been 
strongly  orientated  toward  hydroelectric  develop- 
ment. Hydroelectric  projects  have  spurred  the  cre- 
ation and  development  of  industries  in  Latin  Amer- 
ica. In  addition,  hydroelectric  projects  in  many 
Latin  American  coutries  have  resulted  in  the  for- 
mation of  a  pool  of  engineers  qualified  to  work  in 
other  areas  of  national  development.  Economic 
integration  has  been  encouraged  by  bi-national 
hydro  schemes  financed  through  IDB.  One  role  of 
the  IDB  is  to  promote  integration  on  a  technical 
level  in  its  small-scale  technical  cooperation  pro- 
gram. Another  IDB  lending  objective  is  improving 
living  standards  in  rural  areas.  IDB's  emphasis 
over  the  next  decade  in  power  generation  projects 
will  continue  to  be  on  hydroelectric  plants  in  order 
to  help  ensure  Latin  America's  energy  future 
(Main-PTT) 
W87-00314 


SIMULATING     COST     AND     QUALITY     IN 
WATER  DISTRIBUTION, 

Environmental    Protection    Agency,    Cincinnati 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  6C. 
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CHALLENGES  FOR  WATER  MANAGEMENT 
IN  TUCSON,  ARIZONA, 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-00752 


FTVE  N.E.  COMMUNTITES  JOD4  IN  SEWER 
PROJECT, 

For  primary  bibliographic  entry  see  Field  5D. 

W87-00767 


PROFESSIONAL  AND  PUBLIC  NATURAL  RE- 
SOURCE MANAGEMENT  ARENAS, 

Oregon  Univ.,  Eugene.  Dept.  of  Sociology. 

R.  P.  Gale,  and  M.  L.  Miller. 

Environment  and  Behavior,  Vol.  17,  No.  6,  p  651- 

678,  November  1985.  2  fig,  1  tab,  51  ref. 


Modern  natural  resource  management  systems  are 
defined   by   the   interplay   of  natural   resources, 
profit-seeking  resource  industries,  management  bu- 
reaucracies, and  diverse  publics.  Forest  policy  in- 
volves the  U.S.  Forest  Service  and  occurs  in  a 
professional  management  arena;  fishery  policy  in- 
volves the  National  Marine  Fisheries  Service  and 
affiliated  Regional  Fishery  Management  Councils, 
and  is  conducted  in  a  public  management  arena 
The  two  arenas  differ  in  their  organization  of 
power,  knowledge,  and  communication.  The  pro- 
fessional-public  management   arena   model   rein- 
forct*  ■S  I™386  of  a  forest  system  that,  compared 
to  the  fishery  system,  is  more  bureaucratically 
centralized  and  autonomous,  more  seasoned  in  sup- 
porting a  scientific  and  technical  infrastructure, 
and  more  sophisticated  in  its  responses  to  diverse 
industrial  and  public  interests.  The  forest  manage- 
ment bureaucracy  has  been  successful  in  securing 
its  organizational  survival  and  political  base.  This 
has  been  accomplished  by  resource  management 
professionalism  that  relies  on  formal  standard  oper- 
ating routines  and  the  ethic  of  scientific  resource 
management.  In  contrast,  the  fishery  management 
bureaucracy  appears  strikingly  responsive  to  indus- 
trial,   public,    and    bureaucratic    criticisms.    This 
model  is  briefly  extended  to  other  natural  resource 
management  systems.  (Doria-PTT) 
W87-00768 


Descriptors:  'Natural  resources,  'Management 
planning,  'Forests,  'Marine  fisheries,  Planning, 
Fisheries,  Economic  aspects,  Environmental 
policy,  Administrative  agencies. 


HYDROLOGY  OF  TOMORROW, 

Polish  Academy  of  Sciences,  Warsaw.   Inst    of 

Geophysics. 

Z.  W.  Kundzewicz. 

Hydrological  Sciences  Journal  HSJODH,  Vol  31 

No.  2,  p  223-235,  June  1986.  21  ref. 

Descriptors:      'Hydrology,      'Political     aspects, 
Water  management,  'Economic  aspects,  'Projec- 
tions, 'Forecasting,  Technology,  Resources  man- 
agement. 

Remarks  on  the  progress  of  scientific  hydrology  in 
the  coming  decades  are  formulated,  both  by  ex- 
trapolating recent  trends  in  research  into  hydrolo- 
gy, and  by  isolating  the  present  barriers  to  progress 
that  are  likely  to  remain  at  the  center  of  interest  of 
hydrological  sciences.  The  likely  progress  of  scien- 
tific hydrology  depends  on  external  and  internal 
conditions.  There  has  been  no  attempt  in  the 
present  paper  to  forecast  the  political,  economical, 
technological,  demographical  and  social  factors 
that  will  shape  the  needs  that  hydrology  has  to 
fulfill  m  the  future.  Instead,  the  development  of 
hydrology  is  seen  as  the  extrapolation  of  the  exist- 
ing tendencies  in  this  area  of  science.  It  is  likely 
that  significant  efforts  will  be  undertaken  to  solve 
the  problems  considered  today  as  barriers  to  devel- 
opment. The  analysis  of  hydrological  data  and 
models  in  the  perspective  of  their  applciation  could 
be  an  important  future  issue.  (Lantz-PTT) 
W87-00776 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

COST-EFFECnVENESS  OF  THE  UJS.  GEO- 
LOGICAL  SURVEY  STREAM-GAUGING  PRO- 
GRAM, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-O0203 


PROPOSED  STRATEGY  FOR  REDUCING 
SULPHATE  DEPOSITION  IN  NORTH  AMER- 
ICA -  H.  METHODOLOGY  FOR  MINIMIZING 
COSTS, 

Atmospheric  Environment  Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field   5G 
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SIMULATING     COST     AND     QUALITY     EN 
WATER  DISTRIBUTION, 

Environmental    Protection    Agency,    Cincinnati 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clard,  and  R.  M.  Males. 

Journal  of  Water  Resources  Planning  and  Manage- 
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Group  6C— Cost  Allocotion,  Cost  Sharing,,  Pricing/Repayment 

ment  (ASCE)  JWRMD5,  Vol.  Ill,  No.  4,  p  454- 
466,  October  1985.  6  fig,  1 1  ref. 


Descriptors:  'Water  supply,  *Water  supply  devel- 
opment, 'Water  distribution,  Water  resources  de- 
velopment, 'Cost-benefit  analysis,  Cost  analysis, 
Economic  aspects,  Model  studies. 

A  spatial  approach  that  disaggregates  the  water 
supply  system  into  the  components  of  acquisition- 
treatment  and  transmission-distribution,  allows 
these  components  to  be  studied  in  isolation  and  in 
combination.  Each  of  these  components  has  differ- 
ent cost  and  physical  functions  and  the  cost  and 
performance  trade-offs  between  these  functions 
can  provide  important  insights  into  regionalization 
and  cost-related  issues.  The  Water  Supply  Simula- 
tion Model  (WSSM)  described  here  is  a  system  of 
computer  nrograms  that  allows  for  an  evaluation 
of  the  physical  and  economic  characteristics  ot  a 
water  distribution  system  in  a  spatial  framework. 
The  development  of  the  model  and  its  application 
to  a  case  study  situation  is  presented.  (Authors 
abstract) 
W87-00501 

6T>.  Water  Demand 


HYDROPOWER  IN  URUGUAY, 

Universidad  de  la  Republica,  Montevideo  (Uru- 
guay). Hydraulic  Inst. 

For  primary  bibliographic  entry  see  Field  8C 
W87-00317 

CHARACTERISTICS  OF  LOSSES  INCURRED 
FROM  RESTRICTION  OF  WATER  USE  AND 
ELECTRIC  POWER  CONSUMPTION, 

S.  B.  Elakhovskii,  S.  I.  Sorokina,  and  E.  N. 

Hydro-technical  Construction  HYCOAR,  Vol.  19, 
No  9,  p  478-483,  March  1986.  3  tab,  7  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
9,  p  25-28,  September  1985. 

Descriptors:  'Water  management,  'Water  use, 
•Water  supply  profiles,  'Runoff  forecasting,  Hy- 
droelectric power,  Cost-benefit  analysis,  Economic 
aspects. 

Loss  problems  arise  as  a  consequence  of  river 
runoff  variability,  the  absence  of  accurate  runoff 
forecasting  methods,  and  the  economic  inexpedien- 
cy of  selecting  hydroelectric  station  parameters 
and  other  water-powered  facilities,  on  the  basis  of 
the  minimum  possible  inflow  of  water  resources. 
Expenditures  are  forced,  and  planned  measures  put 
into  effect  before  the  occurrence  of  unfavorable 
factors  for  the  purpose  of  eliminating  or  mitigating 
their  negative  effects.  Losses  are  the  negative  con- 
sequences occurring  after  the  effect  of  random 
unfavorable  factors.  Economic  losses  are  the  cost 
expression  of  such  consequences.  Direct  compari- 
sons of  specific  losses  of  various  water-manage- 
ment objects  (industry,  fishery,  agriculture,  etc)  do 
not  sufficiently  indicate  their  competitiveness  or 
preferable  outcomes  due  to  water  restrictions.  This 
can  be  achieved  through  the  use  of  a  mathematical 
model.  (McFarlane-PTT) 
W87-00452 

USING  COMPUTERS  TO  MANAGE  IRRIGA- 
TION SYSTEMS, 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  Agricultural  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-00472 

CENTRAL  ARIZONA  PROJECT  SUPERVISO- 
RY CONTROL  SYSTEM, 

Water   and   Power   Resources   Service,   Phoenix, 

For  primary  bibliographic  entry  see  Field  6A. 
W87-00474 

MANAGING    DROUGHT    THROUGH    TRIG- 
GERING MECHANISMS, 

Virginia     Water     Resources     Research     Center, 


Blacksburg. 

M  S  Hrezo,  P.  G.  Bridgemen,  and  W.  R.  Walker. 
American     Water    Works    Association     Journal 
JAWWA5,  Vol.  78,  No.  6,  p  46-51,  June  1986.  1 
fig,  5  tab,  10  ref. 

Descriptors:  'Drought,  'Palmer  index,  *Regi°nal 
planning,  'Short  term  planning,  'South  Dakota, 
•Colorado,  'Iowa,  'Delaware,  'New  York,  'Flor- 
ida, 'Kentucky,  Available  water,  Flow  measure- 
ment, Water  shortage. 

Several  states  and  regional  commissions  use  trig- 
gering mechanisms  to  develop  responses  to 
drought-induced  water  shortages.  The  physical 
conditions  that  define  drought  and  quanitfy  water 
shortage  conditions  are  presented.  Each  drought 
management  plan  is  tailored  to  meet  particular 
state  and  local  conditions  and  each  demonstrates 
the  importance  of  coordinated  planning  for  water 
shortage  management  before  the  onset  of  crisis 
conditions.  (Michael-PTT) 
W87-00643 

WATER  SUPPLY  SYSTEM  MODELS  WITH 
CAPACITY  EXPANSION, 

International     Development     Center     of    Japan, 

Tokyo. 

For  primary  bibliographic  entry  see  Field  3F . 
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6E.  Water  Law  and  Institutions 

TRILOGY  OF  TRD3ES  V.  FERC:  REFORMING 
THE  FEDERAL  ROLE  IN  HYDROPOWER  LI- 
CENSING, 

Lewis  and  Clark  Law  School,  Portland,  OR. 

M.C.  Blumm.  , 

Harvard  Environmental   Law  Review,   Vol.    10, 

No.   1,  p   1-59,   1986.   309  ref.  DOC  Grant  No. 

NA81AA-D-00086. 

Descriptors:  'Federal  Energy  Regulatory  Com- 
mission, 'Hydroelectric  power,  'Regulations,  'Ju- 
dicial decisions,  'Licensing,  'Indian  tribes,  LegM 
review,  Fisheries,  Wildlife,  Recreation,  Cultural 
considerations,  Legislation. 


Descriptors:  'Federal  Water  Power  Act,  •Public 
Utility  Regulatory  Policies  Act,  •Hydroelectric 
power,  •Judicial  decisions,  'Legislation,  Legal 
review,  State  jurisdication,  Federal  jurisdiction, 
Regulations. 

This  article  examines  the  major  legal  doctrines 
relating  to  regulatory  power  over  hydroelectric 
power  development,  explains  the  current  percep- 
tions of  the  balance  between  federal  and  state 
authority,  and  suggests  why  these  perceptions  may 
be  wrong  Topics  include:  the  Public  Utility  Regu- 
latory Policies  Act  (PURPA)  and  the  debate  over 
development  (the  enactments  and  the  current 
debate),  the  Federal  Water  Power  Act  of  1920 
(FWPA,  including  regulatory  powers  predating 
the  FWPA,  and  the  FWPA),  judicial  interpretation 
of  the  FWPA  (early  cases,  First  Iowa  Hydro- 
Electric  Cooperative,  preemption,  United  States  vs 
Appalachian  Power  Co.,  California  vs  United 
States  (New  Melones  Dam),  and  applying  preemp- 
tion analysis),  and  regulatory  structure  and  the 
small  hydropower  debate  (state  power,  interfer- 
ence with  state  laws,  and  lack  of  coordination- 
public  participation).  (Rochester-PTT) 
W87-00241 


Three  of  the  34  lawsuits  that  had  challenged  the 
Federal       Energy       Regulatory       Commissions 
(FERC's)  hydroelectric  decisions  by  early  1984 
were  brought  by  Indian  tribes  (joined  by  environ- 
mental groups  and  in  2/3  by  federal  agencies)  and 
all  were  decided  within  a  month  of  each  other  in 
mid-1984.  Together,  they  may  significantly  influ- 
ence FERC's  hydroelectric  regulation.  The  effect 
of  the  Tulalip  Tribes,  Escondido  Mutual  Water 
Co.,    and    Yakima    Indian    Nation    decisions    on 
FERC's  hydroelectric  power  licensing  authority  is 
examined.  The  author  concludes  that,  by  rejecting 
FERC's  attempt  to  expand  exemptions  to  include 
new  dams,  requiring  FERC  to  include  conditions 
imposed  by  federal  land  management  agencies  on 
its  licenses,  and  refusing  to  allow  FERC  to  reli- 
cense  projects  while  deferring  fishery  consider- 
ation, the  three  decisions  inject  a  measure  of  plu- 
ralism into  the  hydroelectric  authorization  process. 
The  cases  could  prompt  FERC  to  develop  some 
badly  needed  long-term  planning  and  encourage 
greater  sensitivity  to  previously  underrepresented 
interests  in  fish,  wildlife,  natural,  cultural,  and  rec- 
reational resources.  The  author,  however,  advo- 
cates congressional  reforms  to  ensure  that  nonfed- 
eral hydroelectric  development  represents  a  fair 
balance  between   the   need   to   generate   electric 
power    and    the    need   to   preserve    free-flowing 
rivers.  (Rochester-PTT) 
W87-O0240 

FEDERAL  POWER  ACT  AND  HYDROPOWER 
DEVELOPMENT:  REDISCOVERING  STATE 
REGULATORY  POWERS  AND  RESPONSIBJX- 
I  TIES 

Skadden,  Arps,  Slate,  Meagher  and  Flom,  Wash- 
ington, DC. 
M.C.  Whittaker. 

Harvard  Environmental  Law  Review,  Vol.  10, 
No.  1,  p  135-187,  1986.  284  ref. 


ACID  RAINMAKERS, 

R.L.  Stanfield.  ,„, 

National  Journal,  Vol.   18,  No.  24,  p  1500-1503, 
June  14,  1986. 

Descriptors:  'Legislation,  'Acid  rain,  'Lobbying, 
•Political  aspects,  Citizen  participation. 

Factors  leading  to  changing  the  votes  of  members 
of  Congress  on  acid  rain  control  legislation  are 
discussed,  including  scientific  studies,  economic 
analyses,  and  lobbying  efforts.  Many  people  and 
groups  have  worked  to  bring  Congressional  atten- 
tion to  the  acid  rain  issue;  these  include  scientists  at 
universities  who  reported  the  results  of  their  stud- 
ies on  the  complex  biology,  meteorology,  and 
chemistry  of  acid  rain;  consulting  firms  whose 
economists  projected  the  financial  impact  of  acid 
rain  control;  Washington  lawyers  who  represented 
affected  industries  and  individual  firms;  trade  asso- 
ciations; environmental  organizations  and  the  coa- 
litions they  have  formed;  and  citizens,  companies, 
unions,  and  local  interest  groups.  The  relative  im- 
portance of  several  lobbyists  in  forming  Congres- 
sional opinion  are  discussed,  with  emphasison  how 
critical  votes  were  obtained.  (Rochester-PTT) 
W87-O0278 


HYDRO  DEVELOPMENT  IN  LATIN  AMER- 
ICA: A  VIEW  FROM  JDB, 

Inter-American  Development  Bank,  Washington, 

DC.  Project  Analysis  Dept. 

For  primary  bibliographic  entry  see  Field  6B. 
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LONG    JOURNEY    FROM    DISCOVERY    TO 
CLEAN-UP  OF  SUPERFUND  SITES, 

Ecology  and  Environment,  Inc.,  San  Francisco, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-00486 

WATER  MONITORING  NETWORKS  IN  COLD 
CLIMATE  AREAS,  ..    m 

Institut   National   de   la   Recherche   Scientinque, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  7  A. 

W87-00493 

MANAGING    DROUGHT    THROUGH    TRIG- 
GERING MECHANISMS, 

Virginia     Water     Resources     Research     Center, 
Blacksburg.  _.  . .   ,n 

For  primary  bibliographic  entry  see  Field  ou. 
W87-00643 

EVOLUTION  OF  DRINKING  WATER  REGU- 
LATIONS IN  THE  UNITED  STATES 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  or 
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Environmental  Health  Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 
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WATER  RESOURCES  AND  THE  PUBLIC 
TRUST  DOCTRINE, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering 
J.  W.  Bird. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  64-70 
January  1986.  18  ref. 

Descriptors:  'Water  resources  development, 
•Water  rights,  'Public  trust  doctrine,  Public 
access,  Public  rights,  Navigation,  Legislation,  Lake 
Michigan,  California,  Illinois,  Coastal  waters. 

The  expansion  of  the  concept  and  application  of 
the  Public  Trust  Doctrine  (PTD)  to  water  rights 
and  the  attendant  water  resource  is  considered. 
The  Public  Trust  Doctrine  traditionally  has  been 
limited  to  lands  over  which  the  tides  ebb  and  flow 
for  commerce  or  other  defined  uses.  The  first 
application  of  PTD  to  inland  waters/lands  occured 
in  Illinois  to  lands  under  Lake  Michigan  subject  to 
tidal  action.  Since  then,  however,  PTD  has  been 
applied  to  lands  that  are  nontidal  and,  recently,  to 
non-navigable  waters  (not  lands).  Recently  in  Cali- 
fornia, the  State  Supreme  Court  held  that  a  'Public 
Trust  Easement'  exists  on  the  state's  navigable 
waters  and  that  this  easement  protects  public  trust 
values  from  being  harmed  by  water  rights  appro- 
priations. Recognizing  that  state  law  varies,  the 
PTD  also  varies.  At  its  present  extreme  in  Califor- 
nia, which  may  be  followed  or  adopted  by  other 
states,  the  PTD  designation  may  apply  to:  (1)  Any 
coastal  tidelands  or  foreshore  of  the  coast  suitable 
for  trust  purposes;  (2)  Land  under  navigable  tid J 
waters,  including  that  land  that  has  become  navi- 
gable due  to  flooding;  (3)  Foreshore  or  land  bor- 
dering nontidal  navigable  waters;  (4)  Tributaries  of 
navigable  waters;  (5)  Areas  subject  to  public  trust 
uses  including  recreation  and  preservation;  and,  (6) 
Land  whose  title  passed  from  the  state  or  another 
owner  (18)  who  recognized  the  public  trust  impli- 
cations. In  such  a  case  the  PTD  may  be  applied.  If 
the  title  passed  from  the  US  government  or  on 
nonpublic  trust  lands,  then  the  lands  may  not  be 
considered  in  public  trust  lands. 
W87-00740 


IMPLICATONS  OF  SPORHASE  IN  WATER- 
RESOURCE  PLANNING, 

N^y/d?.  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
J.  W.  Bird. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  198- 
204,  April  1986.  21  ref.  V 

Descriptors:  'Water  resources  development,  ♦Leg- 
islation, Legal  aspects,  Water  rights,  Riparian 
rights.  * 

Conflicts  occur  between  the  commerce  clause  of 
the  US  Constituion  and  state  statues  that  forbid  the 
export  of  water  to  other  states.  In  Nebraska  versus 
ipornase,  such  a  conflict  was  examined  and  a  far- 
reaching  decision  was  made.  The  US  Supreme 
Lourt  held  that,  except  under  narrowly  defined 
conditions,  it  is  illegal  to  apply  a  statute  to  prevent 
toe  movement  of  water  from  one  state  to  another. 
*ater  is  considered  to  be  a  form  of  commerce 
similar  to  wheat  or  steel.  While  state  planning  may 
x  applied  to  water  (its  use  and  supply  in  the  state), 
t  cannot  be  used  to  prevent  someone  from  out  of 
rtate  from  appropriating  water  for  out-of-state 
»es.  (Author's  abstract) 
SV87-00748 

WVTRONMENTALISTS  TRY  THE  BACK- 
XK>R    APPROACH    TO    TACKLING    ACID 

KA1N, 

'nzijqt&F  bibUograPhic  entrv  ^  Field   5G. 

SF.  Nonstructural  Alternatives 

3££1?J?NJ?ICHLAND  CREEK,  LITTLE 
UCHLAND     CREEK,     BROYLES     BRANCH, 


AND  AN  UNNAMED  TRIBUTARY  TO 
BROYLES  BRANCH  IN  DAYTON,  TENNES- 
SEE, AND  VICINITY. 

Tennessee  Valley  Authority,  Knoxville.  Office  of 
Economic  and  Community  Development. 
For  primary  bibliographic  entry  see  Field  4A 
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EFFECT  OF  FLOODPLAIN  REGULATION  ON 
INLAND  PORT  FACILITIES. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-169508, 
Price  codes:  A 18  in  paper  copy,  A01  in  microfiche 
December  8,  1982.  404  p,  57  fig,  26  tab,  138  ref,  4 
append. 

Descriptors:  'Flood  plain  zoning,  'Flood  plain 
management,  'Flood  protection,  Benefits,  Legisla- 
tion, Public  policy,  Hydraulic  properties,  Flood 
damage,  Floods,  Flood  control,  National  Flood 
Insurance  Program. 

The  purpose  of  this  study  is  to  examine  the  rela- 
tionship between  the  objectives  of  the  National 
Rood  Insurance  Program  and  Executive  Order 
11988  and  the  need  for  the  development  of  inland 
port  facilities.  The  study  is  based  upon  the  collec- 
tion and  analysis  of  available  data  pertaining  to 
floodplain  management  legislation,  flood  insur- 
ance, flood  losses,  inland  ports  and  port  operations, 
mitigation  measures,  economics,  hydraulics,  and 
both  perceived  and  experienced  conflicts.  Specifi- 
cally, the  objectives  of  this  study  are:  (1)  Provide 
an  examination  of  the  relationship  between  the 
objectives  of  the  National  Flood  Insurance  Pro- 
gram (NFIP)  and  Executive  Order  11988  to  reduce 
flood  losses  and  the  economic  need  for  port  and 
harbor  facilities  in  the  floodplain;  (2)  Determine  if 
conflicts  exist  between  NFIP  regulations,  E.O. 
11988  requirements,  and  port  facility  development 
areas;  (3)  Identify  alternatives  that  will  minimize 
conflicts  between  NFIP  regulations,  E.O.  11988 
requirements  and  port  facility  development  needs 
while  meeting  the  objectives  of  each;  and  (4)  Pro- 
vide an  economic  analysis  of  costs  and  benefits  at 
the  national,  local  and  individual  level  of  applying 
NFIP  regulations  and  E.O.  11988  requirements  to 
port  facility  development.  To  accomplish  these 
objectives  a  work  plan  was  developed  which  con- 
sisted of  six  related  tasks.  These  are:  (1)  Work  plan; 
(2)  Data  gathering;  (3)  Case  study  selection;  (4) 
Collection  of  case  study  data,  (5)  Data  analysis; 
and,  (6)  Generating  reports.  (Lantz-PTD 
W87-00084 
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mation  in  order  to  reduce  flood  damage  by  better 
forecasts.  However,  none  of  the  forecasting  models 
yields  a  perfect  forecast  due  to  various  uncertain- 
ties which  can  be  classified  as  (a)  the  model  uncer- 
tainty, (b)  the  input  uncertainty,  (c)  the  parameter 
uncertainty,  and  (d)  the  initial  state  of  the  system 
uncertainty.  In  fact,  forecast  errors  are  consider- 
able and  are  stochastic  in  character.  A  forecasting 
scheme  is,  therefore,  required  to  issue,  not  only  a 
quantitative  T-h-ahead  forecast,  but  also  the  distri- 
bution of  forecast  errors.  The  need  to  issue  accu- 
rate forecasts  has  accelerated  the  development  of 
more  elaborate  forecasting  models,  the  best-known 
being  physically-based  models,  conceptual  models, 
and  stochastic  models.  (See  also  W87-O0086) 
(Lantz-PTT) 
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OPTIMAL  FLOOD  CONTROL  POLICY  BASED 
ON  IMPERFECT  FORECASTS, 

Delhi  Coll.  of  Engineering  (India).  Dept.  of  Civil 
Engineering. 
A.  Kumar,  and  R.  Devi. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27.  1983  o 
397-407,  1  fig,  15  ref.  '  P 

Descriptors:  'Flood  control,  'Flood  forecasting, 
•Forecasting  models,  'Flood  protection,  Model 
studies,  Short-term  planning,  Flood  disaster  man- 
agement, Algorithms,  Mathematical  models. 

A  method  is  presented  here,  to  evaluate  the  per- 
formance of  a  flood  forecasting  response  system  in 
an  overall  framework  of  flood  disaster  manage- 
ment. It  is  shown  how  the  forecast  and  its  related 
errors  can  be  more  accurately  assessed  by  using  an 
on-line  adaptive  filter  algorithm.  Uncertainties  in 
the  forecast  are  incorporated  in  a  mathematical 
model  which  enables  the  optimal  flood  damage 
reduction  strategies  to  be  determined  based  on 
imperfect  forecasts  and  the  expected  reduction  in 
damage  by  taking  an  optimal  decision.  Short-term 
forecasting  of  floods  is  an  important  non-structural 
method  of  reducing  flood  damage.  Based  on  a 
reliable  forecasst,  different  measures  can  be  initiat- 
ed to  reduce  the  loss  of  life  and  property.  Exten- 
sive resources  are  presently  being  allocated  in  the 
collection  and  dissemination  of  hydrological  infor- 
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Walk,  Hydel  and  Associates,  Inc.,  New  Orleans, 
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For  primary  bibliographic  entry  see  Field  2E. 
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AVERAGE  ANNUAL  DAMAGE  BY  FLOOD 
FREQUENCY  ZONE, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. ^ 
N.  W.  Arnell. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  104- 
113,  January  1986.  4  fig,  1  tab,  22  ref. 

Descriptors:  'Flood  damage,  'Floods,  Hood  pro- 
tection, Insurance,  Flood  frequency,  Annual 
floods. 

Average  annual  flood  damage  can  be  calculated 
individually  for  each  flood-plain  property,  but  a 
less  time-consuming  approach  is  to  estimate  aver- 
age annual  damage  using  a  set  of  typical  values  for 
buildings  in  specific  locations.  By  defining  a  range 
of  depth-frequency  relationships  and  calculating 
average  annual  damage  for  hypothetical  structures 
located  at  fixed  frequency  levels,  it  is  possible  to 
construct  a  graph  showing  the  variation  of  typical 
average  annual  damage  for  structures  in  specified 
frequency  zones  with  the  degree  of  flood  hazard. 
Although  damage  estimates  based  on  zonal  annual 
damage  may  not  be  particularly  accurate  for  indi- 
vidual properties,  the  sum  of  a  number  of  estimates 
will  more  closely  approximate  aggregate  flood 
damage.  The  method  can,  therefore,  be  used  to 
make  initial  estimates  of  flood  damage  in  a  flood- 
plain,  and  furthermore  it  can  be  used  as  the  basis 
for  flood  insurance  premiums.  (Author's  abstract) 
W87-00742 


FLOOD  CONTROL  BENEFITS  REVISITED, 

Army  Engineer  District,  Fort  Worth,  TX. 
D.  J.  Plazak. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  265- 
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Descriptors:  'Urban  floods,  'Flood  damage,  Costs, 
Model  studies,  Benefits,  Flood  protection,  Struc- 
tural models. 

Examination  of  the  frequency-damage  method  of 
estimating  urban  flood  damage  prevented  benefits 
revealed  sources  of  potential  uncertainty  and  bias. 
Few  of  these  potential  problems  have  been  ad- 
dressed m  detail  in  the  literature.  Some  of  the 
problems,  such  as  use  of  the  index  point  method, 
will  probably  wither  as  use  of  more  powerful 
computers  and  software  becomes  more  wide- 
spread. Several  issues  were  identified  which  are 
not  being  addressed  in  current  studies:  (1)  Bias 
resulting  from  inaccurate  estimates  of  structure 
elevations;  (2)  failure  to  consider  that  unemployed 
labor  may  be  used  to  repair  flood  damages;  (3) 
failure  to  consider  replacement  of  existing  struc- 
tures; and  (4)  underestimation  of  willingness  to  pay 
for  repairs.  These  issues  indicate  areas  in  which 
analysis  may  need  to  be  more  careful  and,  in  the 
latter  two  cases,  in  which  additional  research  may 
yield  important  results.  (Lantz-PTT) 


129 


Field  6— WATER  RESOURCES  PLANNING 


Group  6F— Nonstructural  Alternatives 


W87-00753 

6G.  Ecologic  Impact  Of 
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STATUS     OF     ANADROMOUS     FISHES     IN 
SOUTHEASTERN  U.S.  ESTUARIES, 

Unity  Coll.,  ME.  Center  of  Envimmental  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
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ANALYSIS  AND  REVISION  OF  A  RESERVOIR 
WATER  QUALITY  MODEL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 
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ADVANCES  IN  ECOLOGICAL  RESEARCH: 
VOLUME  12. 

Academic  Press,  London,  England.  1982.  Edited 
by  A.  MacFadyen  and  E.  D.  Ford.  252  p. 

Descriptors:  'Ecological  effects,  'Ecology,  Eco- 
system, Ecological  distribution,  Species  diversity, 
Ecotypes,  Lakes,  Zoning,  Zones,  Aquatic  plants, 
Plant. 

Studies  which  indicate  the  variety  of  ecological 
research  currently  being  conducted,  at  an  ecologi- 
cal level  between  plant  and  animal  biology,  world- 
wide are  presented.  Chapters  cover:  1)  the  ecology 
of  the  cinnabar  moth;  2)  the  zonation  of  plants  in 
freshwater  lakes;  3)  the  evolutionary  consequences 
of  interspecific  competition,  and  4)  landscape  ecol- 
ogy as  an  emerging  branch  of  human  ecosystem 
science.  (See  also  W87-O0O4O)  (Lantz-PTT) 
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POPULATION-LEVEL  EFFECTS  OF  MULTI- 
PLE STRESSES  ON  FISH  AND  SHELLFISH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  Kanciruk,  J.  E.  Breck,  and  D.  S.  Vaughan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-0O4235, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  ORNL/TM-8317,  November  1982. 
Publication  No.  1967.  121  p,  5  fig,  16  tab,  353  ref,  4 
append.  Contract  No.  W-7405-eng-26. 

Descriptors:  *Fish,  *Shellfish,  'Environmental 
stress,  *Population  dynamics,  'Multiple  stress,  Fish 
populations,  Experimental  data,  Toxicity,  Fishing, 
Ecological  effects,  Survival,  Water  pollution  ef- 
fects. 

Because  the  cumulative  effects  of  many  stresses 
may  cause  the  collapse  of  a  population  even  when 
the  effects  of  each  stress  alone  may  appear  insignif- 
icant, it  is  important  to  (1)  document  the  effects  of 
multiple  stresses  on  fish  and  shellfish  populations, 
(2)  provide  an  overview  of  experimental  data  con- 
cerning the  effects  of  multiple  stresses  on  fish  and 
shellfish,    and   (3)   evaluate   existing   methods   of 
quantifying  responses  to  multiple  stresses.  Stress 
refers  to  the  environmental  forces  acting  on  an 
individual  or  population  through  changes  in  rates 
of  survival,  growth,  or  reproduction.  The  classifi- 
cation of  stresses,  population  responses,  and  the 
terminology  for  interactions  among  stresses  are 
discussed.   A  brief  review  of  case  histories  for 
natural    populations    indicated    that    catastrophic 
changes  in  community  structure  and  function  can 
be  induced  by  multiple  stresses.  In  particular,  fish- 
ing pressure  can  be  a  powerful  agent  reducing  the 
capacity  of  populations  to  respond  to  stress.  An 
overview  of  experimental  studies  that  evaluated 
acute  and  chronic  effects  of  two  or  more  stresses 
on  fish  and  fish  populations  highlights  the  need  for 
studies    that    examine    sublethal    responses    (i.e., 
growth  and  reproduction)  to  chronic  exposures. 
Some  of  the  theoretical  approaches  to  multiple 
stresses  on  fish  and  fish  populations  are  surveyed, 
including    discussions   of  quantal    responses,    re- 
sponse surface  analysis,  dose-response  theory  for 
multiple  toxic  factors,  and  certain  ecological  theo- 
ries that  may  aid  in  an  understanding  of  the  effect 


needed  that  provide  greater  insight  into  the  physio- 
logical mechanisms  affected  by  the  toxicant  and 
reflected  by  the  population  responses  of  survival, 
growth  and  reproduction.  (Author's  abstract) 
W87-00045 

IMPACTS  OF  CHANNEL  RECONSTRUCTION 
IN  THE  PILCHUCK  RTVER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171553, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  *Washington,  'Ecological  effects, 
•Channel  improvement,  *Pilchuk  River,  Sub- 
strates, Benthic  environment,  Particle  size,  Sedi- 
ments, Fish,  Bank  erosion,  Bank  stabilization, 
Vegetation. 

A  five-year  study  was  performed  to  compare  con- 
ditions in  the  Pilchuck  River  before  and  after 
channel  reconstruction  associated  with  rerouting 
highway  SR-2.  The  study  focused  on  sediment 
particle-size  analyses,  benthic  macroinvertebrates 
and  fish,  and  demonstrated  that  a  substrate  compa- 
rable to  the  original  was  recovered  within  one 
year.  Sampling  of  the  benthic  macroinvertebrate 
and  fish  communities  was  subject  to  temporal  vari- 
ation unrelated  to  the  construction,  but  the  results 
gave  no  indications  of  deterioration  in  diversity, 
quantity   or   size   in   the   reconstructed   channel. 
These  points  are  evidence  that  the  design  and 
construction  of  the  new  channel  was  relatively 
effective  in  promoting  the  development  of  favor- 
able habitat  for  juvenile  anadromous  salmonids, 
resident    species,    and    their    invertebrate    food 
sources.  Several  factors  exist  which  make  it  pru- 
dent to  avoid  stream  rechanneling  whenever  possi- 
ble. First,  even  with  relatively  careful  design  and 
construction,  a  period  of  time  is  required  for  re- 
covery of  a  natural  substrate.  Second,  steep  bank 
slopes  such  as  installed  in  the  reconstructed  Pil- 
chuck channel,  disrupt  the  relationship  between 
the  river  and  its  flood  plain.  With  slighter  slopes, 
suspended  particles  and  contaminants  associated 
with  them  could  be  more  effectively  settled  rather 
than    transported    in    increasing    concentrations 
downstream.  Third,  the  upper  portions  of  the  Pil- 
chuck bank  slopes  are  not  as  well  stabilized  as 
portions  closer  to  the  normal  water  surface  and 
may  erode  substantially  in  a  future  flood,  especially 
on  outside  meanders.  Finally,  vegetation  loss  is 
aesthetically   detrimental   and   may   result  in   in- 
creased water  temperatures  and  reduced  fish  pro- 
ductivity if  extensive.  (Lantz-PTT) 
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RESEARCH  NEEDS  TO  ASSESS  POPULA- 
TION-LEVEL EFFECTS  OF  MULTD7LE 
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Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
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LIMESTONE-SCRUBBER  RESEARCH 
PROJECT,  WIDOWS  CREEK  UNIT  8. 
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Energy  Demonstrations  and  Technology. 
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Descriptors:  *Environmental  impact  statement, 
•Environmental  effects,  *Widows  Creek,  Steven- 
son, Alabama,  Flue  gas  desulfurization,  Water  pol- 
lution control,  Wastewater  pollution,  Industrial 
wastewater,  Ecological  effects,  Dissolved  solids, 
Sludge,  Groundwater,  Heavy  metals,  Trace  ele- 
ments. 

In  the  1970*s  TVA  designed  and  installed  a  full- 
scale   limestone   flue   gas   desulfurization   (FGD) 
system  for  unit  8  off  the  Widows  Creek  Steam 
Plant  on  the  Tennessee  River  near  Stevenson,  Ala- 
bama. The  550-MW  system  was  intended  to  be  a 
demonstration  unit  to  provide  information  for  this 
and  other  possible  FGD  applications  in  the  TVA 
system.  It  has  since  been  integrated  into  the  overall 
emission    control    strategy    for    Widows    Creek. 
Before  the  system  was  placed  in  operation  in  May 
1977  an  extensive  evaluation  project  was  devel- 
oped for  startup  and  initial  period  of  operation. 
The  project  (TVA  project  authorization  No.  3247) 
contained  provisions  for  evaluation  of  the  environ- 
mental effects  of  the  FGD  system  on  the  air  and 
water  in  the  plant  vicinity.  This  was  identified  as 
task  6  of  the  ground  and  surface  waters.  The 
specific  objectives  of  this  study  were  to  confirm 
the  environmental  impact  statement  for  the  project 
in  relation  to  water  quality  and  nonfisheries  aquatic 
ecology.  To  implement  these  objectives,  a  program 
of  sampling  and  analysis  was  initiated  that  charac- 
terized  the   nature   of  the   FGD   system   waste 
streams,  the  effect  of  these  streams  on  the  existing 
ash  pond  effluent  and  on  groundwater  in  the  dis- 
posal site  vicinity,  the  mixing  and  transport  of 
FGD  effluent  discharged  to  the  Tennessee  River, 
and  the  effect  of  these  discharges  on  the  river 
biota.  Among  the  results  noted  were:  (1)  No  inor- 
ganic priority  pollutants  were  significantly  higher 
(at  the  90%  confidence  level)  in  the  ash  pond 
effluent  during  two  periods  of  FGD  system  oper- 
ation as  compared  with  an  intervening  4-month 
period  in  which  the  FGD  system  did  not  operate. 
Total  dissolved  solids,  calcium,  magnesium,  sul- 
fate, and  barium  were  significantly  higher  at  a  99% 
confidence  level   during  both   periods   of  FGD 
system  operation.  All  of  the  FGD  sludge  extracts 
and  the  interstitial  water  were  below  the  EPA 
criteria  for  hazardous  waste  leachate,  and  (2)  Soil 
groundwater  quality  in  the  vicinity  of  the  scrubber 
pond  was  affected  by  chloride,  sulfate,  and  total 
dissolved  solids.  There  is  some  evidence  to  suggest 
that  the  groundwater  was  also  affected  by  nickel, 
zinc,  aluminum,  barium,  boron,  iron,  and  manga- 
nese. Based  on  the  monitoring  well  water  levels, 
whose  location  on  the  dikes  may  bias  the  results, 
there  appears  to  be  an  elevated  water  table  in  the 
FGD  sludge  pond  are.  Thus  pond  seepage  would 
be  carried  radially  outward  from  the  pond  and 
down  gradient  to  the  River.  (Lantz-PTT) 
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Michigan  State  Univ.,  East  Lansing.  Dept.  of  Ge- 
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The  cumulative  effects  of  multiple  stresses  on  fish 
and  shellfish  populations  may  cause  the  collapse  of 
a  population  even  though  the  effects  of  a  single 
stress   may   be   insignificant.    Several   population 
modeling  approaches  are  reviewed  and  compared 
for  their  usefulness  in  quantifying  the  aggregate 
effect  of  multiple  sources  of  stress  on  populations. 
Specifically,  ways  are  investigated  to  insert  the 
effects  of  stress  into  five  major  modeling  approach- 
es: (1)  surplus  production  models,  (2)  yield  and 
yield-per-recruit    models,    (3)    stock-recruitment 
models,  (4)  Leslie  matrix  models  modified  to  incor- 
porate growth,  and  (5)  bioenergetics  models.  For 
each  modeling  approach,  the  kinds  of  data  required 
to  implement  the  basic  model  and  ways  that  the 
effects  of  stresses  might  be  incorporated  into  the 
model  structure  are  described.  The  assumptions, 
dynamics,  estimation  problems,  advantages,  and 
usefulness  of  the  various  modeling  approaches  are 
compared.  The  choice  of  a  modeling  approach 
depends,  in  part,  on  data  availability.  Surplus  pro- 
duction models  generally  require  the  existence  of  a 
long  time  series  of  data,  while  yield-per-recruit, 
Leslie  matrix,  and  bioenergetics  models  require 
extensive   life-history   and   other   data,   some   of 
which  may  be  available  in  the  literature.  If  infor- 
mation on  the  effects  of  a  particular  stress  on  a  fish 
is  limiting,  then  one  of  the  simpler  models  may  be 
adequate.  If,  however,  more  extensive  knowledge 
of  the  effects  of  a  stress  is  available,  then  the  use  of 
a  more  complicated  model  structure  would  gener- 
ally be  preferable.  (Author's  abstract) 
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HYDROLOGY  OF  HUMID  TROPICAL  RE- 
GIONS. 

International  Association  of  Hydrological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-O0085 

NUTRIENT  BALANCE  OF  A  CENTRAL  AMA- 
ZONIAN RAINFOREST:  COMPARISON  OF 
NATURAL  AND  MAN-MANAGED  SYSTEMS, 

Frankfurt  Univ.  (Germany,  F.R.).  Dept.  of  Geosci- 
ences. 

W.  L.  F.  Brinkman. 

IN:  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
taternational  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27.  1983  d 
153-163,  2  fig,  4  tab,  21  ref. 

Descriptors:  'Nutrient  balance,  'Amazon  River 
Rainforests,  'Ecological  effects,  Land  manage- 
ment, Water  management,  Calcium,  Magnesium, 
^osphorus,  Nitrogen,  Nutrient  requirements,  Hy- 
lrologic  aspects,  Hydrologic  cycle,  Tropical  re- 
pons. 

[Tie  natural  tropical  rainforest  systems  of  the 
Amazon  basin  are  being  rapidly  converted  into 
nan-managed  land-use  schemes.  The  nutrient  bal- 
nce  of  the  natural  'terra  firma'  rainforest  ecosys- 
ems  on  Tertiary  formations  in  the  central  Amazon 
lisplays  a  dynamic  steady-state  system  with  tightly 
losed  biogeochemical  cycles  for  calcium,  magne- 
luin, total  phosphorus  and  total  nitrogen.  If  trans- 
erred  to  man-managed  systems  on  a  large  scale, 
he  nutrient  pool,  primarily  the  organic  compart- 
le?1  of  the  system,  is  diminished  by  burning 
Yhicn  promotes  excessive  nutrient  losses  and  the 
estruction  of  the  root-map  trap  mechanisms 
-Tucn  feed  the  nutrient  return  flow.  As  a  conse- 
uence,  large-scale  monoculture  depends  on  the 
pplication  of  mineral  fertilizers  and  pesticides, 
/nich  in  the  long  run  causes  a  negative  cost- 
enefit  balance  for  the  region,  both  economically 
tetrad)  ^  (SeC  ah°  W87-°0086)  (Author's 
f87-O0O97 


1990.  AN  EVALUATION  OF  THE  LEVELS  AND 
TRENDS  OF  SERVICES, 

Pan  American   Health   Organization,   Guatemala 
City. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-00242 


WATER    QUALITY    EFFECTS    OF    EXCAVA- 
TION AND  DrVERSION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,    MS.    Water    Resources    Engineering 

Group. 

For  primary  bibliographic  entry  see  Field  5C 

W87-00590 


^ni£lGo  JZF  IMPACTS  OF  OPERATING 
flGHWAYS  ON  AQUATIC  ECOSYSTEMS, 

/87^07nRy  blblio8raPhic  entry  see  Field  4C. 


m^^T^,^1™  SUPPLY  AND  SANITA- 
ION  IN  DEVELOPING  COUNTPJES,   1970- 


SEVfULATION    OF    MISSOURI    RIVER    BED 
DEGRADATION, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  4A 
W87-00628 


BLUE  NTLE  HEALTH  PROJECT:  A  COMPRE- 
HENSIVE APPROACH  TO  THE  PREVENTION 
AND  CONTROL  OF  WATER-ASSOCIATED 
DISEASES  IN  IRRIGATED  SCHEMES  OF  THE 
SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
For  primary  bibliographic  entry  see  Field  5G 
W87-00712 


DEVELOPMENT      IMPACTS      ON      WATER 
QUALITY:  A  CASE  STUDY, 

Najarian  and  Associates,  Eatontown,  NJ. 

For  primary  bibliographic  entry  see  Field  5G 

W87-00737 


ECOLOGICAL  STUDDXS  ON  FOUR  RAINFOR- 
ESTS IN  KARNATAKA,  INDIA:  I.  ENVIRON- 
MENT, STRUCTURE,  FLORISTICS  AND  BIO- 
MASS, 

Sandal  Research  Centre,  Bangalore  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W87-00798 
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TEMPORAL  AND  SPATIAL  CONSIDER- 
ATIONS IN  MEASURING  ESTUAREVE 
WATER  FLUXES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-O00O8 


GROUNDWATER   RESOURCES:   INVESTIGA- 
TION AND  DEVELOPMENT, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Groundwater 

Research  Center. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-00041 


APPARATUS  FOR  GROUND  WATER  CHEM- 
ISTRY INVESTIGATIONS  IN  FIELD  CAIS- 
SONS, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-00065 


EVALULATION  OF  PROCEDURES  FOR  DE- 
TERMTNTNG  SELECTED  AQUIFER  PARAM- 
ETERS, 

Cold   Regions   Research  and   Engineering   Lab 
Hanover,  NH. 
C.  J.  Daly. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD/A125437, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
CRREL  Report  82-41,  December  1982.  104  p,  9 
fig,  1  tab,  149  ref. 


Network  Design — Group  7A 

Descriptors:  'Aquifer  testing,  'Aquifer  character- 
istics, 'Parametric  hydrology,  'Evaluation 
Groundwater,  Piezometric  head,  Permeability,' 
Flow  pattern,  Flow  rates,  Porosity,  Storage  coeffi- 
cient. 

Many  of  the  important  factors  influencing  the 
choice  of  appropriate  aquifer  test  procedures  are 
presented.  The  concepts  of  bias,  accuracy  and  spa- 
tial variability  are  explained.  The  definitions  of  a 
number  of  aquifer  parameters  are  developed  from 
basic  principles  demonstrating  the  underlying  as- 
sumptions and  limitations.  The  parameters  consid- 
ered are:  piezometric  head,  hydraulic  conductivi- 
ty/intrinsic permeability,  flow  direction,  specific 
discharge  magnitude,  transmissivity,  volumetric 
flow  rate,  total  porosity,  average  linear  velocity 
storage  coefficient,  specific  yield,  dispersion  coeffi- 
cient-aquifer dispersivity.  For  each  parameter,  sev- 
eral techniques  are  described,  evaluated  and 
ranked  in  terms  of  perceived  potential  accuracy, 
simplicity  and  value  to  contaminant  transport  stud- 
ies. It  must  be  stressed,  however,  that  the  evalua- 
tions are  based  principally  upon  theoretical 
grounds,  and  not  upon  actual  conduct  of  the  de- 
scribed procedures.  (Author's  abstract) 
W87-00071 


LONG-TERM   HYDROLOGIC   MONITORING 
PROGRAM,  AMCHITKA  ISLAND,  ALASKA 

Department  of  Energy,  Las  Vegas,  NV.  Nevada 
Operations  Office. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-004132, 
price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  NVO-242,  1982.  26  p,  8  fig,  2  tab,  21  ref. 

Descriptors:    'Monitoring,    'Hydrologic   aspects, 
Long-term  planning,  'Amchitka  Island,  'Radio- 
activity, Alaska,  Tritium,  Water  pollution,  Ecoloe- 
lcaL  effects. 

The  purpose  of  the  Long-Term  Hydrologic  Moni- 
toring Program  for  Amchitka  Island,  Alaska,  is  to 
obtain  data  that  will  assure  the  public  safety, 
inform  the  public,  the  news  media,  and  the  scientif- 
ic community  relative  to  radiological  contamina- 
tion, and  to  document  compliance  with  federal, 
state,  and  local  antipollution  requirements.  Am- 
chitka's  geographical  setting,  climate,  geology,  hy- 
drology, and  ecology  are  described.  Site  history 
including  event  information  for  Long  Shot  in  1965 
MILROW  in  1969,  and  CANNIKIN  in  1971  is 
described.  Event  related  contamination  has  been 
observed  only  at  the  LONG  SHOT  site.  At  this 
site,  tritium  in  concentrations  below  the  drinking 
water  standards  has  been  observed  in  mud  pits  and 
wells  in  the  area  adjacent  to  surface  ground  zero. 
The  Long-Term  Hydrologic  Monitoring  Program 
for  Amchitka  is  described.  No  radioactive  venting, 
significant  radioactive  leakage,  or  bioenvironmen- 
tal  damage  resulted  from  any  of  the  nuclear  tests 
on  Amchitka.  (Author's  abstract) 
W87-O0080 


COUNTRYWIDE  STUDY  OF  RIVER  WATER 
QUALITY  FOR  GREAT  BROADS, 

Department  of  the  Environment,  Reading  (Ene- 

land).  Water  Data  Unit. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-00144 


COST-EFFECTIVENESS  OF  THE  U.S.  GEO- 
LOGICAL SURVEY  STREAM-GAUGTNG  PRO- 
GRAM, 

M.  E.  Moss,  W.  O.  Thomas,  and  A.  G.  Scott. 
Transportation   Research   Record    1017,   n   8-15 
1985.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Cost  analysis,  'Stream  gages, 
•United  States  Geological  Survey,  Discharge  sim- 
ulation, Rivers,  Standard  deviation,  Management 
planning. 

Results  of  the  first  year  of  a  5-yr  study  of  cost- 
effectiveness  of  the  U.S.  Geological  Survey  stream 
gauging  program  are  summarized.  The  first  step  of 
the  study  involved  identification  of  data  uses  and 
funding  sources  for   1,939  continuous-record  sta- 


131 


Field  7— RESOURCES  DATA 


Group  7A — Network  Design 

tions  currently  being  operated,  with  a  budget  of 
$11,425,650.  Only  35  of  these  were  identified  as 
lacking  sufficient  justification  for  continued  oper- 
ation. In  addition,  31  short-term,  special  study  sta- 
tions were  identified  as  not  having  justified  data 
uses  beyond  completion  of  their  respective  studies. 
In  the  second  step,  evaluation  of  alternative  meth- 
ods of  providing  streamflow  information,  flow- 
routing  and  regression  models  were  developed  for 
estimating  daily  flows  at  145  stations  of  1,939  sta- 
tions analyzed.  Only  6  of  145  stations  that  were 
analyzed  were  considered  to  have  acceptable  accu- 
racy of  the  simulated  flows  for  the  intended  uses  of 
the  data.  Based  on  the  accuracy  of  the  simulated 
flows,  the  operation  of  continuous-record  gauging 
stations  at  these  locations  could  be  discontinued.  In 
the  third  step  of  the  analysis,  relationships  were 
developed  between  the  accuracy  of  the  streamflow 
records  and  the  operating  budget.  For  the  current 
operating  budget,  the  weighted  average  standard 
error  was  21.0%  for  the  programs  analyzed.  By 
redistribution  of  resources  among  the  stations  ac- 
cording to  an  optimization  program,  this  weighted 
average  standard  error  could  be  reduced  to  19.0%. 
The  current  weighted  average  standard  error  of 
21.0%  can,  conversely,  be  achieved  with  a  budget 
reduction  of  $535,850.  (Rochester-PTT) 
W87-00203 


HYDROLOGIC    RESEARCH    ON    COASTAL 
PLAIN  WATERSHED  OF  THE  SOUTHEAST- 
ERN UNITED  STATES, 
J.  M.  Sheridan,  and  W.  C.  Mills. 
Transportation  Research  Record,  No.  1017,  p  16- 
23,  1985.  5  fig,  4  tab,  32  ref. 

Descriptors:  *Hydrologic  research,  *Coastal  plain, 
•Watershed  studies,  'Little  River  Watershed, 
Southeast  Watershed  Research  Laboratory,  Agri- 
cultural Research  Service,  Rainfall,  Streamflow, 
Alluvial  groundwater,  Flood  peaks,  Cypress  Creek 
Procedure,  'Southeast  United  States. 

The  Southeast  Watershed  Research  Laboratory 
(SEWRL),  of  the  Agricultural  Research  Service, 
U.S.  Department  of  Agriculture,  is  conducting  hy- 
drologic  research  studies  on  watersheds  of  the 
Coastal  Plain  of  the  southeastern  United  States. 
The  SEWRL  has  a  129-sq  mi  drainage  area.  The 
Little  River  Watershed  (LRW),  is  divided  into 
seven  subwatersheds  that  are  instrumented  to 
obtain  hydrologic  data  (rainfall,  streamflow,  and 
alluvial  groundwater)  for  use  in  analyzing  and 
evaluating  Coastal  Plain  hydrologic  processes.  A 
description  of  the  experimental  study  areas  and  the 
associated  hydrologic  instrumentation  is  presented. 
Basic  hydrologic  information  is  presented,  as  well 
as  flood  design  information  including  instantaneous 
peak  flow  and  maximum  mean  daily  flow  relation- 
ships developed  from  the  LRW  hydrologic  data. 
Ratios  of  instantaneous  peak  flows  to  maximum 
mean  daily  flows  for  selected  return  intervals  for 
watersheds  of  1  to  over  100  sq  mi  are  also  present- 
ed. Also,  an  evaluation  of  the  application  of  the 
Cypress  Creek  procedure  (commonly  used  for  ag- 
ricultural drainage  design)  on  two  LRW  subwa- 
tersheds is  presented.  (Alexander-PTT) 
W87-00204 


MONITORING     NATURAL     WATERS     FOR 
DRINKING-WATER  QUALITY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). ,    mA 
For  primary  bibliographic  entry  see  Field  5A. 
W87-00243 


LABORATORY  PERFORMANCE  EVALUA- 
TION STUDIES  AND  THEIR  RELATIONSHIP 
TO  THE  GLOBAL  ENVIRONMENTAL  MONI- 
TORING SYSTEM  IN  WATER  (GEMS/ 
WATER), 

Environmental  Monitoring  and  Support  Lab.-Gn- 
cinnati,  OH.  Quality  Assurance  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-00244 


Governors  State  Univ.,  University  Park,  IL.  Coll. 

of  Arts  and  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00462 

RANK  CORRELATION  FOR  SCREENING 
PRECIPITATION  CHEMISTRY  DATA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

D.  R.  DeWalle,  and  W.  E.  Sharpe. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

5,  p  1051-1052,  1986.  2  tab,  2  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Error 
analysis,  'Deposition,  'Cations,  'Anions,  'Hydro- 
gen ion  concentration,  Statistical  analysis,  Statisti- 
cal methods. 

Correlation  between  the  concentrations  of  each 
measured  ion  and  some  measure  of  analysis  error  is 
proposed  to  find  ions  associated  with  errors  in 
precipitation  chemistry  measurements.  Rank  corre- 
lation can  be  used  to  screen  non-normally  distribut- 
ed precipitation  chemistry  data.  Use  of  Spearman's 
rank  correlation  coefficient  to  screen  precipitation 
chemistry  data  is  illustrated  for  cation-anion  bal- 
ances of  wet  fallout  samples  from  three  widely 
dispersed  measurement  stations.  (Author's  ab- 
stract) 
W87-00465 

SIGND7ICANCE  OF  SYSTEMATIC  ERROR  IN 
RAINFALL  MEASUREMENT  FOR  ASSESSING 
WET  DEPOSITION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00467 


FACTOR  ANALYSIS  OF  THE  MAP3S/RAINE 
PRECIPITATION     CHEMISTRY     NETWORK, 

1976-1980, 


ANALYTICAL  QUALITY  CONTROL  IN 
UNITED  KINGDOM  WATER  INDUSTRY, 
WITH  PARTICULAR  REFERENCE  TO  HAR- 
MONIZED MONITORING  SCHEME  FOR 
RIVER  WATER  QUALITY, 
Anglian  Water  Authority,  Huntingdon  (England). 
J.  A.  Tetlow,  and  D.  T.  E.  Hunt. 
Association  of  Official  Analytical  Chemists  Jour- 
nal JANCA,  Vol.  69,  No.  3,  p  411-417,  May/June 
1986.  6  fig,  1  tab,  14  ref,  append. 

Descriptors:  'Monitoring,  'Water  quality,  'Qual- 
ity control,  'Water  analysis,  Chemical  analysis, 
United  Kingdom,  Rivers. 

The  development  of  river  water  quality  monitor- 
ing in  the  United  Kingdom  and  the  parallel  devel- 
opment of  analytical  quality  control  (AQC)  proce- 
dures within  the  UK  water  industry  are  described. 
Some  results  are  presented  for  a  sequential  harmo- 
nized monitoring  scheme  of  AQC  which  seeks  to 
ensure  comparability  of  analytical  results  obtained 
by  different  laboratories.  The  problems  and  advan- 
tages of  such  a  scheme  are  examined,  and  future 
developments  in  nationally  coordinated  AQC  in 
the  water  industry  are  discussed.  After  10  years  of 
operation  the  required  comparability  of  analytical 
results  has  been  achieved  for  many  determinands 
but  not  for  a  number  of  other  important  determin- 
ands. Definitions  are  proposed  for  accuracy,  bias, 
precision,  criterion  of  detection  and  limit  of  detec- 
tion. (McFarlane-PTT) 
W87-00491 

WATER  MONITORING  NETWORKS  IN  COLD 
CLIMATE  AREAS, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard. 

Journal  Environmental  Systems,  Vol.  15,  No.  4,  p 

327-348,  1985-86.  2  fig,  2  tab,  110  ref. 

Descriptors:  'Water  policy,  'Water  management, 
•Monitoring  networks,  'Cold  regions,  Canada, 
Monitoring,  Finland,  Sweden,  Environmental 
policy. 

Private,  public,  and  para-public  enterprises  must 
evaluate  the  impacts  of  their  projects  on  the  qual- 
ity of  the  human  environment,  and  seriously  study 
possible  alternatives.  The  use  of  methods  for  evalu- 


ating environmental  impacts  is  only  possible 
through  acquiring  and  understanding  basic  data  on 
the  initial  environmental  conditions  that  can  be 
altered  by  a  project.  To  further  planning  or  moni- 
toring efforts,  numerous  governmental  and  private 
organizations  systematically  generate  basic  envi- 
ronmental data.  Following  a  brief  review,  methods 
for  acquiring  water  quality  data  in  use  in  Canada, 
Finland,  and  Sweden  are  analyzed.  For  each  coun- 
try, the  groups  resonsible  for  the  data  acquisition 
network  are  described  by  analyzing  their  objec- 
tives, techniques,  efficiency,  financial  backing,  per- 
sonnel, and  methods  of  data  treatment.  (Master- 
PTT) 
W87-00493 


GEOSTATISTICAL  ANALYSIS  OF  GEOELEC- 
TRIC  ESTIMATES  FOR  SPECD7IC  CAPACITY, 

Tiszadata  Consulting  Engineers,  Budapest  (Hunga- 
ry)- 

For  primary  bibliographic  entry  see  Field  2F. 
W87-00635 

BIOMONITORING  NETWORKS  OPERATED 
BY  SCHOOLCHILDREN, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario). 
T.  Reynoldson,  L.  Hampet  and  J.  Martin. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  41,  No.  4,  p  363-380,  1986.  3  fig,  5  tab,  7  ref. 

Descriptors:  'Monitoring,  'Networks,  'Network 
design,  'Water  quality,  Benthic  environment,  Data 
acquisition. 

The  considerable  logistical  problems  involved  in 
large-scale  monitoring  networks  could  be  over- 
come in  part  by  establishing  a  biological  water 
quality  network  of  stations  operated  by  high 
schools.  Measurement  of  benthic  invertebrate  com- 
munity structure  obtained  in  a  pilot  project  involv- 
ing five  schools  produced  results  that  were  reliable 
with  regard  to  collecting  and  identification  effi- 
ciency. Early  results  from  a  network  that  includes 
more  than  20  teachers  and  500  students  at  12 
schools  show  an  ability  to  identify  changes  in 
stream  water  quality.  (Author's  abstract) 
W87-00771 


7B.  Data  Acquisition 

LONG-TERM    HYDROLOGIC    MONITORING 
PROGRAM,  AMCHTTKA  ISLAND,  ALASKA. 

Department  of  Energy,  Las  Vegas,  NV.  Nevada 

Operations  Office. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-00080 


RECENT  HYDROLOGICAL  AND  CLIMATO- 
LOGICAL  ACTIVITIES  US  THE  AMAZON 
BASIN,  BRAZIL,  . 

Projecto  de  Hidrologja  e  Climatologia  da  Ama- 
zonia, Belem  (Brazil). 

For  primary  bibliographic  entry  see  Field  2A. 
W87-00116 


SLANTING  HOLE  RAINGAUGE  PROPOSED 
FOR  HTLLSLOPE  HYDROLOGY, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Dept.  of  Soil  and  Water  Conservation. 
Y.  -C.  Chiang,  and  S.  L.  Liang. 
IN-  Hydrology  of  Humid  Tropical  Regions,  lAria 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
459-468,  11  fig,  1  tab,  11  ref. 

Descriptors:  'Slanting  hole  raingauge,  'Hillslope 
hydrology,  'Rain  gages,  Rainfall-runoff  relation- 
ships, Typhoons,  Tilted  raingauge,  Statistical  anal- 
ysis, Hamilton's  vector,  Experimental  design. 

To  investigate  storm  characteristics  in  typhoon 
areas,  the  correct  location  of  the  most  suitable  type 
of  raingauge  on  a  hillslope  is  the  main  method  ot 
improving  the  validity  of  hydrological  projects  in 
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watershed  engineering.  To  account  for  variations 
due  to  topography,  aspect,  wind  speed  and  other 
factors,  experiments  of  latin  square  design,  three 
randomized  complete  block  experiments  and  other 
experiments  were  performed  in  Japan  and  Taiwan. 
From  a  statistical  analysis  of  the  data  from  experi- 
ments using  four  kinds  of  raingauge:  tilted,  slanting 
hole,  Hamilton's  vector,  and  conventional,  the 
slanting  hole  raingauge  is  proposed  as  the  most 
suitable  for  installation  on  hillslopes.  Seven  de- 
tailed experimental  procedures  snowing  how  to 
compute  the  dimensions  of  the  orifice,  how  to  set 
up  the  gauge,  and  how  to  check  the  validity  of  its 
operation,  are  also  given.  Results  from  the  experi- 
mental studies  leads  to  the  conclusion  that  the 
slanting  hole  raingauge  is  the  most  suitable  for 
hillslope  conditions.  (See  also  W87-00086)  (Lantz- 
PTT) 
W87-00125 


HYDROGEN  ISOTOPE  STUDY  OF  LARGE- 
SCALE  METEORIC  WATER  TRANSPORT  IN 
NORTHERN  CALIFORNIA  AND  NEVADA, 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F 
W87-00162 


USING  RADAR  FOR  GROUNDWATER  INVES- 
TIGATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

S.  F.  Shih,  J.  A.  Doolittle,  D.  L.  Myhre,  and  G. 

W.  Schellentrager. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  112,  N.  2,  p  110-118,  May  1986.  2 

tab,  3  fig,  10  ref. 

Descriptors:  'Radar,  *Water  table,  'Groundwater, 
•Remote  sensing,  Florida,  Massachusetts,  Soils, 
Well  data. 

The  feasibility  of  using  ground-penetrating  radar 
(GPR)  in  coarse-texture  soils  to  determine  depth  to 
the  water  table  was  demonstrated  in  separate  stud- 
ies in  Massachusetts  and  Florida.  In  Massachusetts, 
two  sites  were  chosen  to  demonstrate  the  applica- 
tion of  GPR  techniques  for  water-table  depth  in- 
vestigate in  a  topographically  diverse  setting.  In 
Florida,  a  site  was  selected  to  demonstrate  the 
accuracy  of  measurements  made  from  GPR  profile 
and  the  water-table  distribution  over  a  study  area. 
The  difference  between  water-table  depths  from 
abservation  well  data  and  radar  profile  was  within 
10  cm  in  all  samples.  The  coefficient  of  determina- 
aon  between  the  well  and  the  radar  data  was  0.90 
rhe  GPR  with  120-MHz  antenna  was  able  to 
neasure  depth  to  the  water  table  located  at  depths 
sf  up  to  12  m  in  excessively  drained,  coarse-tex- 
Mre,  upland  soils,  while  with  300  MHz,  the  anten- 
ja  was  able  to  measure  depth  to  the  water  table  at 
lepths  of  1.7-2.4  m  in  poorly  drained  coarse-tex- 
ure,  coastal  plain  soils.  (AJexander-PTT) 
iV87-00196 


:£fLOF  A  SURFACE  GAMMA-NEUTRON 
,AUGE   TO   MEASURE   EFFECTS   OF  TILL- 

i«Sv,POPPING>  AND  EROSION  ON  SOIL 
'ROPERTIES, 

Vrizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

engineering. 

...  R  Ahuja,  R.  D.  Williams,  G  C.  Heathman,  and 

.  w .  Naney. 

ioil  Science  SOSCAK,  Vol.  140,  No.  4,  p  278-286, 

October  1985.  2  fig,  4  tab,  9  ref. 

descriptors:  •Gamma-neutron  gages,  'Tillage 
Croppuig,  'Erosion,  'Soil,  •Gamma  rays,  Soil 
'ulk  density,  Soil  properties,  Soil  water  content. 

Jsing  a  surface  gamma-neutron  gauge,  soil  bulk 
ensity  and  moisture  content  were  measured  at 
eld  capacity  1  to  100  and  0  to  300  mm  deep  at  40 
xahons  in  a  tilled  wheat  field  and  20  locations  in 
n  adjacent  native  pasture  on  a  silt  loam  soil 
lacroporosity  at  these  sites  was  determined  as 
3tal  porosity  minus  field  capacity.  The  bulk  densi- 
1  of  the  0-  to  100-mm  layer  was  lower  than  that  of 
ae  0-  to  300-mm  layer.  The  mean  bulk  density 
alues  were  similar  in  both  fields,  but  the  field 
apacity  was  slightly  higher,  and  the  macroporo- 


sity  lower  in  the  grass  field  than  in  the  wheat  field, 
especially  for  the  0-  to  100-mm  layer.  Four  meth- 
ods of  calculating  the  above  soil  properties  from 
gamma  readings  were  compared.  Differences 
found  among  the  four  methods  of  calculation  were 
small.  The  volumetric  soil  water  content,  2  d  after 
the  soil  had  been  wetted  did  not  vary  much  with 
depth  within  the  topsoil  (0  to  300  mm).  Then,  the 
surface  neutron  meter  provided  an  acceptable 
value  for  the  average  topsoil  water  content  and  for 
the  average  bulk  density  calculated  using  that 
water  content.  The  results  demonstrate  the  tremen- 
dous utility  of  a  surface  gamma-neutron  gauge  for 
rapid  hydrologic  characterization  of  a  variable 
field  and  for  measuring  the  relative  effects  of  till- 
age, cropping,  and  erosion  depositions.  (Main- 
PTT)  v 

W87-00313 


INSTRUMENT    FOR    MEASURING    SMALL 
BOTTOM  CURRENTS  IN  LAKES, 

U.  Lemmin,  M.  Schurter,  D.  M.  Imboden,  Th. 

Joller,  and  H.  Abegglen. 

Limnology  and  Oceanography  LIOCAH,  Vol  30 

No.  5,  p  1116-1122,  September  1985.  6  fig,  1  tab,  9 

ref. 

Descriptors:  *Lakes,  *Current  meters,  *Water  cur- 
rents, Instruments,  Calibration,  Switzerland. 

An  instrument  capable  of  recording  bottom  cur- 
rents between  0.3  and  3  cm/s  consists  of  an  inverse 
pendulum  with  a  slightly  buoyant  sphere  and  a 
light  thread.  At  predetermined  intervals  a  super-8 
movie  camera  operating  in  single  frame  exposure 
records  the  position  of  the  sphere  with  reference  to 
a  fixed  point.  Illumination  is  provided  by  an  elec- 
tronic flash.  The  sphere  excursions  are  digitized  by 
a  computerized  digitizing  table  upon  which  each 
frame  is  projected.  Calibration  in  a  tow  tank  yields 
a  power  law  between  excursion  and  current  speed. 
Deviation  from  the  theoretical  curve  demonstrates 
that  the  drag  forces  on  the  thread  cannot  be  disre- 
garded. Overall  accuracy  of  the  instrument  is  +  or 
:5%  for  speed,  +  or  -15  degrees  for  direction.  The 
instrument  has  been  successfully  deployed  in  sever- 
al Swiss  lakes.  (Author's  abstract) 
W87-00375 


INTERESTING  CLOUD  FEATURES  SEEN  BY 
NOAA-6  3.7  MICROMETRE  IMAGES, 

Oxford  Univ.  (England).  Clarendon  Lab. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-00398 


TEMPORAL  VARIATION  OF  RIVER  WATER 
TEMPERATURES  IN  A  DEVON  RIVER 
SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00403 


UNUSUAL  CANADIAN  FLOODS  AND  THE 
CREAGER  DIAGRAM, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00447 


TVA'S  USE  OF  COMPUTERS  IN  WATER  RE- 
SOURCE MANAGEMENT, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00476 


ANALYTICAL  QUALITY  CONTROL  IN 
UNITED  KINGDOM  WATER  INDUSTRY, 
WITH  PARTICULAR  REFERENCE  TO  HAR- 
MONIZED MONITORING  SCHEME  FOR 
RIVER  WATER  QUALITY, 
Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W87-00491 


OPEN-CHANNEL    FLOW     MEASUREMENTS 
WITH  A  LASER  DOPPLER  ANEMOMETER, 
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Data  Acquisition — Group  7B 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E 
W87-00619 


SLOPE-AREA      DISCHARGE      GAGING      DV 
MOUNTAIN  RIVERS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-00621 


GEOSTATISTICAL  ANALYSIS  OF  GEOELEC- 
TRIC  ESTIMATES  FOR  SPECD7IC  CAPACITY, 

Tiszadata  Consulting  Engineers,  Budapest  (Hunga- 
ry)- 

For  primary  bibliographic  entry  see  Field  2F. 
W87-00635 


SEPARATION   OF   A    SNOWMELT   HYDRO- 
GRAPH  BY  STREAM  CONDUCTANCE, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-00639 


STUDY  OF  DRINKING  WATER  QUALITY  IN 
A  COMMUNITY  OF  AMERICANS  LIVING  IN 
NAPLES,  ITALY, 

Environmental  and  Preventive  Medicine  Unit  No. 

7,  New  York. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-00680 


WATER  QUALITY  MANAGEMENT  FOR  THE 
GREAT  LAKES, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-O0739 


HYDROLOGICAL  AND  HYDROGEOCHEMI- 
CAL  METHODS  FOR  THE  DELINEATION  OF 
COMPLEX  GROUNDWATER  FLOW  SYSTEMS 
AS  EVIDENCED  IN  THE  BET-SHEAN 
VALLEY,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-O0781 


SCANNING  RECORDING  SYSTEM  FOR  MUL- 
TIPLE CAPACmVE  WATER-DEPTH  TRANS- 
DUCERS, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

H.  R.  Holbo,  E.  L.  Miller,  and  R.  C.  Sidle. 

Journal  of  Hydrology  JHYDA7,  Vol.  79,  No.  3/4 

p  311-318,  July  30,  1985.  4  fig,  5  ref.  USDA  Forest 

Service  Cooperative  Research  Agreement  PNW 

80-254. 

Descriptors:  'Measuring  instruments,  'Electrical 
equipment,  'Water  depth,  'Wells,  'Alaska, 
'Groundwater  levels,  Rainfall,  Stream  discharge. 

An  electronic  water-depth  measuring  and  record- 
ing system  has  been  developed,  which  scans  trans- 
ducers hourly  with  exceptional  depth  and  time 
accuracy.  Transducer  design  is  simple  and  rugged. 
Cable  lengths  between  transducers  and  recorder 
are  not  critical.  The  system,  which  has  performed 
reliably  for  several  storm  seasons  in  coastal  Alaska, 
requires  very  little  power  and  operates  from  a 
battery  supply  for  extended  periods.  The  system 
has  been  used  to  measure  the  response  of  ground- 
water to  precipitation  within  a  small  catchment  in 
the  Kennel  Creek  drainage  in  Alaska.  Water  level 
decline  following  the  storm  varied  from  well  to 
well,  reflecting  the  localized  differences  in  hydrau- 
lic conductivity  and  subsurface  drainage.  This 
design  has  proven  cost-effective  for  continuous 
monitoring  of  well  water  levels  and  could  easily  be 
adapted  for  measuring  rainfall  and  streamflow. 
(Author's  abstract) 
W87-O0785 


Field  8— ENGINEERING  WORKS 

Group  7C— Evaluation,  Processing  and  Publication 


7C.  Evaluation,  Processing  and 
Publication 

ESTIMATION  OF  AREAL  PRECIPITATION, 

Kwara  State  Coll.  of  Technology,  Ilonn  (Nigeria). 

Dept.  of  Survey. 

For  primary  bibliographic  entry  see  Field  ZB. 

W87-00114 

HYDROLOGICAL  COMPUTATION  FOR 
WATER  RESOURCES  DEVELOPMENT 
WITHIN  IMO  RIVER  BASIN,  NIGERIA, 

Anambra  State  Univ.  of  Technology,  Awka  (Nige- 
ria). Dept.  of  Civil  Engineering. 
S.  C.  Ojukwu. 

IN-  Hydrology  of  Humid  Tropical  Regions,  IAHS 
Publication  No.  140,  1983.  Proceedings  of  a  Sym- 
posium Held  at  the  18th  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  West  Germany,  August  15-27,  1983.  p 
409-417,  3  fig,  3  tab,  5  ref. 

Descriptors:  *Water  resources  development,  *Imo 
River,  *Nigeria,  *Hydrologic  models,  Economic 
aspects,  Data  interpretation,  Rainfall  intensity,  Fre- 
quency distribution,  Rainfall  distribution,  Model 
studies. 

The  economic  and  efficient  planning  of  engineer- 
ing systems  requires  relevant  and  reliable  data.  One 
area  of  hydrological  concern  and  of  importance 
for  water  resources  development,  for  which  data 
are  lacking  in  West  Africa,  is  in  the  design  of 
drainage  systems.  To  carry  out  this  engineering 
work,  rainfall  intensity-duration-frequency  distri- 
bution for  the  locality  under  consideration  is  desir- 
able. The  present  work  arose  from  the  proposal  of 
the  Imo  State  Government  in  Nigeria  to  provide 
for  the  towns  in  the  Imo  River  basin  a  suitable 
drainage  network  compatible  with  the  agricultural 
and  forestry  practice  in  its  basin.  An  analysis  of  the 
rainfall  data  for  the  basin  was  carried  out  and  from 
it  a  formula  expressing  the  relationship  between 
the  rainfall  intensity,  the  duration  and  frequency  is 
proposed.  The  results  will  serve  as  a  computational 
model  useful  in  the  design  of  dams  and  drainage 
systems  within  any  tropical  West  African  hydrolo- 
gical region  with  inadequate  data.  (See  also  W87- 
00086)  (Author's  abstract) 
W87-00120 

COUNTRYWIDE  STUDY  OF  RIVER  WATER 
QUALITY  FOR  GREAT  BRITAIN, 

Department  of  the  Environment,  Reading  (Eng- 
land). Water  Data  Unit. 
C.  Brown,  J.  C.  Rodda,  and  M.  Williams. 
IN-  Effects  of  Water  Disposal  on  Groundwater 
and  Surface  Water,  IAHS  Publication  No.  139, 
1982.  Proceedings  of  a  Symposium  held  during  the 
First  Scientific  General  Assembly  of  the  IAHS  at 
Exeter,  England,  July  19-30,  1982.  p  195-205,  5  fig, 
14  ref. 

Descriptors:  'Rivers,  'Water  quality,  'England, 
•Harmonized  Monitoring  Scheme,  Data  collec- 
tions, Data  interpretation,  Networks,  Monitoring, 
Water  quality  management. 

During  the  last  10  years  or  so,  a  number  of  coun- 
tries have  been  developing  national  river  water 
quality  data  systems.  The  Harmonized  Monitoring 
Scheme,  the  British  system  for  the  routine  collec- 
tion, archiving  and  publication  of  data  on  river 
water  quality,  commenced  operation  in  1974.  Prior 
to  that  date,  water  quality  monitoring  had  been 
undertaken  largely  on  a  local  or  river  basin  basis, 
with  each  responsible  authority  employing  its  own 
variant  of  the  applicable  methods  of  sampling  and 
analysis.  Consequently,  the  results  obtained  by  one 
authority  were  not  strictly  comparable  with  those 
of  the  others.  The  establishment  of  the  harmonized 
monitoring  network  was  designed  to  overcome 
this  problem  and  to:  (a)  enable  estimates  to  be 
made  in  connection  with  the  United  Kingdoms 
international  obligations,  of  materials  carried  down 
rivers  into  estuaries,  (b)  enable  long  term  trends  in 
water  quality  to  be  identified.  The  purpose  of  this 
study,  however,  is  to  present  a  summary  of  the 
large  body  of  data  collected  so  far  in  an  easily 


assimilated  form.  It  is  hoped  that  such  a  summary 
might  prove  useful  for  revealing  spatial  variations 
in  water  quality  and  for  other  purposes,  such  as 
establishing  the  basic  lines  from  which  future 
trends  can  be  assessed.  The  mapping  of  these  re- 
sults from  the  harmonized  monitoring  network 
provides  a  useful  method  of  demonstrating  spatial 
variations  in  water  quality.  Obviously  a  lot  more 
effort  could  have  been  devoted  to  investigating  the 
reasons  for  the  patterns  exhibited  and  to  mapping 
additional  parameters.  There  are  other  questions 
raised  in  this  paper,  such  as  the  appropriate  treat- 
ment of  the  limit  of  detection  values.  These  and 
other  points  will  undoubtedly  be  the  subjectsof 
further  study.  (See  also  W87-00127)  (Lantz-PTT) 
W87-00144 

FLOOD  SAMPLES  FROM  A  THREE-PARAME- 
TER LOGNORMAL  POPULATION  WITH  HIS- 
TORIC INFORMATION:  THE  ASYMPTOTIC 
STANDARD  ERROR  OF  ESTIMATE  OF  THE 
T-YEAR  FLOOD, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-O0159 

SPACE-TIME  DISTRIBUTION  OF  SULFATE 
DEPOSITION  IN  THE  NORTHEASTERN 
UNITED  STATES, 

Consolidation  Coal  Co.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00365 


GLOBAL  WATER  VAPOR  FLUX  AND  MAIN- 
TENANCE DURING  FGGE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-O039O 

STRUCTURE  OF  A  TYPHOON  RAINSTORM 
IN  THE  MIDDLE  LATITUDES  OBSERVED  BY 
DOPPLER  RADAR, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-00426 


VARIANCE  OF  THE  T-YEAR  EVENT  IN  THE 
LOG  PEARSON  TYPE-3  DISTRIBUTION, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  hield  Zts. 

W87-O0641 


DERIVATION  OF  THE  PEARSON  TYPE  (PD 
ID  DISTRIBUTION  BY  USING  THE  PRINCI- 
PLE OF  MAXIMUM  ENTROPY  (POME), 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  ZE.. 

W87-00671 

CHOICE  OF  EXTREMAL  MODELS  BY 
AKAIKE'S  INFORMATION  CRITERION, 

Lisbon  Univ.  (Portugal). 
K.  F.Turkman.  „ 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  307-315,  December  30,  1985.  3  tab,  15  ref. 

Descriptors:  'Extremal  models,  'Akaike's  crite- 
rion, Gumbel  models,  Frenchet  models,  Weibull 
models,  Random  sampling,  Parametric  model,  Sta- 
tistics, Statistical  models,  Model  studies,  Flood 
data. 

Given  a  random  sample  of  maximum  values  such 
as  oldest  ages  at  death,  yearly  maximum  floods, 
etc.,  it  is  of  importance  to  identify  a  parametric 
model  for  such  samples.  Being  the  only  asymptotic 
non-degenerate  distributions  for  the  normalized 
maxima  for  such  samples,  the  three  extremal 
models  are  the:  Gumbel  model,  Frenchet  model, 
Weibull  model.  These  three  extremal  models  can 
be  put  in  a  unified  form  called  Generalized  Ex- 
treme Value  model  (GEV).  Note  that  for  alpha  > 
0,  alpha  <  0,  alpha  =  0,  this  model  gives  respec- 
tively the  Frechet,  Weibull  and  the  Gumbel  model. 


Having  restricted  possible  models  to  the  GEV 
model,  the  statistical  choice  can  then  be  formulated 
as  a  multiple  test  of  hypotheses  on  the  shape  pa- 
rameter alpha  being  grater,  equal  to  or  less  than 
zero.  However,  it  is  often  argued  that  other  models 
often  fit  the  data  better  than  the  above  three 
asymptotes.  Here  it  is  proposed  to  use  the  identifi- 
cation method  drived  by  Akaike  (1973)  as  an  alter- 
native multiple  hypothesis  approach  to  overcome 
the  above  mentioned  difficulty.  This  method  has 
been  used  in  other  fields  such  as  time  series,  etc.,  it 
has  no  optimality  criteria.  The  simulation  studies 
are  restricted  to  the  Gumbel,  Frechet  and  Weibull 
models.  Akaike's  information  criterion  is  proposed 
for  the  choice  of  extremal  models  and  by  simula- 
tion its  effectiveness  is  analysed  in  choosing  the 
most  likely  among  the  Gumbel,  Frenchet  and  Wei- 
bull models.  (Khumbatta-PTT) 
W87-00672 

APPROXIMATE  METHOD  FOR  PUMPING 
TEST  ANALYSIS  IN  NON-PENETRATING 
WELLS, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Hydraulics  and  Water  Power. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00674 

COMPLETING  MISSING  GROUNDWATER 
OBSERVATIONS  BY  INTERPOLATION, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-00735 

8.  ENGINEERING  WORKS 
8A.  Structures 

CHANNEL  TRANSFORM  APPROACH  FOR 
EXPLICIT  COLEBROOK- WHITE  SOLUTIONS 
FOR  PARTIALLY  FULL  PD?ES, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

D.  I.  H.  Barr. 

Proceedings  of  the  Institution  of  Civil  Engineers, 

Part  2,  Vol.  81,  p  81-94,  March  1986.  2  tab,  4  fig, 

17  ref,  2  append. 

Descriptors:  'Pipes,  'Channel  flow,  'Gradually 
varied  flow,  Colebrook-White  function,  Channel 
transform,  Chezy  assumption. 

The  sequence  of  calculations  to  obtain  values  of 
design  variables  in  the  case  of  partially  full  pipe 
flow  is  reviewed.  It  is  assumed  that  the  Colebrook- 
White  function  is  adopted  to  determine  the  interre- 
lations of  variables,  and  that  explicit  working  is 
desirable.  To  provide  an  explicit  numerical  method 
for  the  problem  of  determination  of  dept  of  flow, 
the  concept  of  channel  transform  is  introduced. 
Channel  transform  also  provides  alternative  proce- 
dures for  the  already  explicit  problems  of  determi- 
nation of  discharge,  gradient  or  size  of  pipe,  where 
proportional  depth  is  already  stipulated.  The  nec- 
essary new  forms  or  variants  of  the  Colebrook- 
White  function  and  its  approximations  are  provid- 
ed, and  details  are  given  of  degree  of  accuracy 
achieved.  The  basis  of  the  channel  transform  ap- 
proach is  that,  in  order  to  deal  with  the  four 
problem  situation  arising  in  partially  full  pipe  flow, 
an  analogy  should  be  sought  with  a  four  problem 
situation  as  provided  by  the  bottom  friction  chan- 
nel concept,  rather  than  with  the  three  problem 
situation  of  just-full  pipe  flow.  There  is  consider- 
able scope  for  the  development  of  the  approach  so 
that  allowance  for  true  channel  shape  effects  can 
be  built  into  the  procedure  for  specific  applica- 
tions. As  more  information  becomes  available,  tne 
channel  transform  approach  provides  a  means  ol 
systematic   inclusion   for   the   actual   discrepancy 
which  occurs  as  between  the  application  ot  tne 
Chezy  assumption  and  the  real  circumstances  ol 
there  being  true  channel  shape  effects.  (Alexander- 
PTT) 
W87-O0191 
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ALGORITHM  FOR  THE  DETERMINATION 
OF  LIMITING  GRADIENTS  FOR  PD?ES 
FLOWING  PARTIALLY  FULL, 

Ove  Arup  and  Partners,  London  (England) 

D.  Butler. 

Proceedings  of  the  Institution  of  Civil  Engineers 

Part  2,  Vol.  81,  p  125-131,  March  1986.  3  figs,  6 

ref. 

Descriptors:  •Pipes,  •Gradually-varied  flow,  *A1- 

torithms.  Open  channel  flow,  Hydraulic  equations, 
ewer  designs,  Colebrook- White  equations. 

An  algorithm  to  calculate  the  limiting  gradients  for 
a  series  of  pipes  of  increasing  diameter,  conveying 
liquid  flowing  under  gravity  was  developed.  The 
concept  of  theoretical  minimum  gradient  was  brief- 
ly discussed  and  it  was  explained  how  this  is  often 
modified  in  practice  by  limits  on  velocity  and 
proportional  depth  of  flow.  A  description  was 
given  of  the  way  in  which  the  algorithm  deter- 
mines the  minimum  and  maximum  (limiting)  gradi- 
ents, thus  defining  the  upper  and  lower  bounds  of 
the  range  of  feasible  gradients  for  each  pipe  size. 
The  hydraulic  equations  governing  flow  in  pipes 
running  partially  full  are  described  and  a  correc- 
tion factor  to  modify  the  Colebrook- White  equa- 
tion for  open  chanel  flow  is  proposed.  Programma- 
ble calculators  are  ideal  for  the  calculations  in- 
volved and  allow  individual  experimentation  with 
the  various  hydraulic  variables.  An  example  is 
given  of  the  application  of  this  algorithm  to  a 
sewer  design  problem,  using  a  programmable  cal- 
culator. (Alexander-PTT) 
W87-00192 


and  feasibility  studies  were  positive.  A  market 
exists  for  both  the  power  and  agricultural  prod- 
ucts. The  article  covers  the  planning,  investigation 
and  design  phases  up  to  the  preparation  of  the  final 
tender  documents.  (Alexander-PTT) 
W87-00318 


1983  SANTA  CRUZ  FLOOD:  HOW  SHOULD 
HIGHWAY  ENGINEERS  RESPOND, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-00202 


GUATEMALA'S   CHLXOY   HYDROELECTRIC 

SCHEME, 

Motor-Columbus    Ingenieurunternehmung    A.G , 

Baden  (Switzerland). 

M.  Gysel,  and  M.  Lommatzsch. 

International  Water  Power  and  Dam  Construction 

Vol.  38,  No.  6,  p  15-18,  June  1986.  8  fig. 

Descriptors:  'Guatemala,  *Hydroelectric  power, 
•Geological  features,  Headraces,  Conduit  systems, 
Powerhouses,  Switchyards,  Dam  structures, 
Transmission  lines. 

Chixoy,  the  largest  hydropower  plant  in  Guatema- 
la, began  commerical  operation  in  April  1986.  The 
plant  adds  300  MW  to  the  interconnected  grid 
system.  Characteristics  of  the  Chixoy  project  area, 
the  headrace  conduit  system,  the  powerhouse  and 
switchyard,  the  transmission  line,  and  the  access 
roads  are  discussed.  Because  of  the  extreme  geo- 
logical difficulties  along  the  26  km-long  headrace 
tunnel,  construction  was  the  most  challenging  task 
of  the  project.  Extreme  difficulties  were  also 
caused  by  the  karstified  limestone  at  the  dam  site, 
necessitating  extensive  foundation  treatment  and  a 
large  and  deep  grout  curtain.  These  geological 
difficulties  caused  considerable  construction  delays 
and  increased  expenses.  The  independance  from 
oil-  or  coal-fired  generation  this  project  provides 
will  help  the  future  development  of  the  country's 
economy.  (Main-PTT) 
W87-00315 


nSR?0^!0  MKICUNI  MULTI-PURPOSE 
PROJECT  IN  BOLTVIA, 

Project  Misicuni  Association,  Cochabamba  (Boliv- 
ia). v 

J.  Tavera,  G.  R.  Romero,  and  J.  M.  Jordaan. 
International  Water  Power  and  Dam  Construction, 
Vol.  38,  No.  6,  p  33-36,  June  1986.  5  fig,  6  ref. 

Descriptors:        *Misicuni(Bolivia),        •Planning, 
Uams,    'Design,   Cost   analysis,    •Hydroelectric 
power,  Hydraulic  design. 

The  proposed  Misicuni  multi-purpose  project  in 
Bolivia  is  an  example  of  how  hydraulic  and  techni- 
cal problems  are  being  tackled  in  an  economically 
depressed,  mountainous  country.  All  preliminary 


ELECTRICITY      GENERATION      PLANNING 
FOR  URUGUAY, 

Power  and  Water  Systems  Consultants,  Henley- 
on-Thames  (England). 

For  primary  bibliographic  entry  see  Field  8C. 
W87-00319 


CONDITION  OF  THE  CONCRETE  DAM  OF 
THE  TOKTOGUL  HYDROELECTRIC  STA- 
TION ACCORDING  TO  ON-SITE  OBSERVA- 
TION DATA, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-00451 


EVALUATION  OF  THE  CONDITION  OF  THE 
GRAVITY  DAM  OF  THE  KURPSAI  HYDRO- 
ELECTRIC STATION  DURING  OPERATION, 

G.  Y.  Berdichevskii,  Y.  P.  Kornev,  and  A.  D. 

Kryukov. 

Hydrotechnical  Construction  HYCOAR,  Vol    19 

No.  9,  p  493-497,  March   1986.    1   table,   8  ref! 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  9,  p  35-38,  September  1985. 

Descriptors:  'Gravity  dams,  *Dam  construction, 
•Dam  design,  Design  criteria,  Hydroelectric 
plants,  Structural  behavior. 

A  table  of  allowable  values  for  indices  of  the 
condition  of  the  Kurpsai  dam,  USSR,  correspond- 
ing to  the  normal  (design)  condition  of  the  struc- 
ture was  compiled  on  the  basis  of  generalizing  the 
design  decisions  and  analyzing  the  results  of  calcu- 
lations, experiments,  and  on-site  observations 
during  temporary  operation.  A  comparison  of  the 
values  measured  on  site  with  the  allowable  indices 
of  the  condition  of  the  structure  permits  a  prompt 
evaluation  of  the  condition  of  the  dam  by  checking 
the  correspondence  of  the  actual  work  of  the  struc- 
ture to  the  design  specifications.  As  the  results  of 
on-site  observations  are  accumulated,  the  composi- 
tion and  values  of  the  allowable  indices  of  the 
condition  of  the  dam  can  be  corrected  and  supple- 
mented, but  under  all  conditions  a  check  of  the 
correspondence  of  the  actual  data  to  the  design 
specifications  should  be  a  necessary  element  of 
evaluation  of  the  condition  of  the  structure.  Calcu- 
lation models  provide  such  a  check.  (McFarlane- 
PTT) 
W87-00455 


CHARACTERISTICS  OF  THE  CALCULATION 
OF  SURGE  TANKS  OF  HYDROELECTRIC 
STATIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-00456 


PREDICTION  OF  ORGANIC  CHEMICAL  PER- 
MEATION THROUGH  PVC  PD?E, 

Goodrich    (B.F.)    Research    and    Development 

Center,  Brecksville,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O0505 


IDENTIFYING  WATER  MAIN  LEAKS  WITH 
TRIHALOMETHANE  TRACERS, 

Glenmore  Waterworks  Lab.,  Calgary  (Alberta). 
E.  E.  Hargesheimer. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  11,  p  71-75,  November 
1985.  5  fig,  2  tab,  16  ref. 

Descriptors:  *Water  distribution,  'Leakage,  'Trac- 
ers, 'Drinking  water,  •Chloroform,  »Water  mains, 
Water  conveyance,  Pipelines,  Gas  chromatogra- 
phy, Alkalinity,  Hardness,  Conductivity,  Hydro- 
gen ion  concentration,  Seepage  loss,  Seepage  con- 
trol, Maintenance. 

The  trihalomethanes  (THMs)  chloroform  and 
dichlorobromomethane,    present    in    chlorinated 
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drinking  water,  were  used  as  tracer  compounds  to 
identify  the  presence  of  treated  city  water  in  sam- 
ples of  seepage  collected  at  leak  sites  in  the  distri- 
bution system.  Using  physical  and  chemical  tests 
such  as  alkalinity,  hardness,  conductivity,  and  pH, 
the  origin  of  leakage  water  samples  often  could  not 
be  identified  unequivocally  as  treated  city  water, 
groundwater,  or  raw  river  water.  Purge-and-trap 
gas  chromatographic  analysis  detected  nanogram- 
per-liter  to  low  microgram-per-liter  levels  of  chlo- 
roform and  dichlorobromomethane  and  can  be 
used  to  positively  identify  traces  of  treated  city 
water.  The  method  was  successfully  applied  to  the 
analysis  of  distribution  system  main  and  service 
line  leak  samples.  (Author's  abstract) 
W87-00506 


MODEL  INVESTIGATIONS  OF  SEISMIC 
ACTION  ON  THE  CONCRETE  ARCH  DAM  OF 
THE  TNGURI  HYDROELECTRIC  STATION, 

P.  A.  Gutidze. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19 
No.  11,  p  604-610,  May  1986.  5  fig,  2  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  26-30,  November  1985. 

Descriptors:  *Dam  stability,  'Model  studies, 
•Arch  dams,  'Concrete  dams,  'Seismic  properties, 
Hydrostatic  pressure,  Hydroelectric  plants, 
Models,  Dam  design,  Vibrations,  Mathematical 
models,  Design  criteria. 

To  substantiate  the  earthquake  resistance  of  the 
concrete  arch  dam  of  the  Inguri  hydroelectric 
station,  the  Georgian  Scientific-Research  Institute 
of  Power  Engineering  and  Hydraulic  Structures 
conducted  studies  on  physical  models  correspond- 
ing both  to  particular  problems  of  determining  the 
seismic  stress  state  of  the  dam  for  the  design  seis- 
micity  -  intensity  9  -  and  accelerations  correspond- 
ing to  the  start  of  cracking  in  the  dam  from  the 
seismic  action  and  to  problems  of  the  effect  of 
various  design  and  operational  characteristics  of 
the  dam  on  its  seismic  stability.  Results  showed 
that  for  real  relations  of  the  moduli  of  elasticity  of 
the  material  (concrete)  of  the  dam  and  foundation 
the  deformation  properties  of  the  foundation  sub- 
stantially affect  the  dynamic  characteristics  of  the 
dam.  The  presence  of  joints  leads  to  a  decrease  of 
the  dynamic  rigidity  and  increase  of  the  decrement 
of  natural  vibrations  of  the  dam.  For  the  Inguri 
arch  dam,  the  decrease  of  the  natural  frequency  as 
a  function  of  the  tone  is  5-10%.  The  change  in  the 
value  of  the  decrement  depends  on  the  mode  of 
natural  vibrations  of  the  dam  and  on  the  number  of 
section  joints.  The  models  of  natural  vibrations  of 
the  dam  practically  do  not  change  under  the  effect 
of  the  hydrostatic  load,  whereas  the  natural  fre- 
quencies decrease.  The  presence  of  section  joints 
to  a  considerable  extent  affects  cracking  in  the 
dam,  which  is  displayed  mainly  in  a  decrease  of 
accelerations  corresponding  to  the  start  of  crack- 
ing. For  the  Inguri  arch  dam  the  presence  of 
hydrostatic  pressure  increases  the  level  of  accelera- 
tions accompanying  first  cracks  by  an  average  of 
20%.  (Geiger-PTT) 
W87-00536 


UNTVERSAL  GATE  CHAMBER  AS  THE  BASIS 
OF  UNIFYING  MECHANICAL  EQUIPMENT 
OF  BOTTOM  OUTLETS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-00538 


INSTALLATION  OF  PD7ELINES  OF  THE  ZA- 
GORSK AND  KAISHYADORYS  PUMPED- 
STORAGE  STATIONS, 

Y.  M.  Adlin,  B.  M.  Dulin,  and  1. 1.  Kolpakov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  623-627,  May  1986.  5  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1 1 
p  39-42,  November  1985. 

Descriptors:  'Pipelines,  'Pumped  storage,  Pump- 
ing plants,  Pumpage,  Pipes,  Steel  pipes. 

Unique  precast  reinforced  concrete-encased  steel 
pipelines  are  presently  being  constructed  at  the 
Zagorsk  and  Kaishyadorys  pumped-storage  sta- 
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tions.  The  pipelines  will  be  moved  by  use  of  the 
traditional  block-and-tackle  methods  of  moving 
loads  along  horizontal  and  inclined  planes  by 
means  of  pulleys.  For  both  stations,  the  route  of 
the  pipeline  was  divided  into  two  installation 
stretches:  upward  and  downward  from  the  'cross- 
cut,' through  which  elements  of  the  pipeline  are 
delivered  for  installation.  Several  variants  of  the 
pulley  girders  were  tested  at  the  Zagorsk  station 
and  the  improved  variant  of  the  installation  equip- 
ment is  being  developed  for  the  Kaishyadorys 
pumped-storage  station.  The  resulting  installation 
units  are  moved  on  four  slides  on  tracks  laid  on  the 
wall  beams  of  the  pipeline.  Wood  laminate  is  used 
as  the  antifriction  material.  Movement  is  carried 
out  on  greased  rails.  When  improving  the  equip- 
ment, main  attention  should  be  focused  on  prob- 
lems of  safety  of  the  installation  works  and  a 
reduction  of  the  labor  intensity  of  the  operation. 
(Geiger-PTT) 
W87-00539 

PIPE  NETWORK  ANALYSIS  BY  PARTIAL 
PIVOTING  METHOD, 

Karlsruhe  Univ.  (Germany,  F.R.). 

A.  O.  Demuren,  and  F.  J.  K.  Ideriah. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  5,  p  327-334,  May  1986.  7 

fig,  2  tab,  14  ref. 

Descriptors:  'Pipes,  'Networks,  'Mathematical 
models,  'Water  distribution  networks,  Flow  varia- 
bles, Linear  equations,  Partial  pivoting  method. 

A  computer-oriented  method  of  analyzing  hydrau- 
lic networks  is  presented,  in  which  the  nonlinear 
energy  equations  are  linearized  to  yield,  together 
with  the  continuity  equations,  (A)(Q)=(C),  ((A)  = 
a  discharge-coefficient  matrix,  (Q)  =  a  discharge 
vector,  (C)  =  a  nodal-consumptive  vector),  that  is 
solved  by  Gaussian  elimination  process  refined 
with  partial  pivoting.  The  method  is  reliable  and  is 
shown  to  compare  favorably  with  others.  (Alexan- 
der-PTT) 
W87-00618 


SELECTING  TERMINAL  WATER  SURFACE 
ELEVATIONS, 

Army  Engineer  District,  Sacramento,  CA. 

L.  S.  Dixon,  and  B.  A.  Sullivan. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  5,  p  428-431,  May  1986.  1 

fig,  5  ref. 

Descriptors:  'Water  surface  profiles,  'Flood  chan- 
nels, 'Flood  profiles,  Flood  control,  Bed  load, 
Design  standards,  Bays,  Estuaries. 

The  design  terminal  water  surface  elevation  was 
compared  with  the  actual  terminal  water  surface 
elevation  of  the  flood  flows  on  Corte  Madera 
Creek,  California  January  4,  1982.  The  U.  S.  Corps 
of  Engineers  designed  and  constructed  improve- 
ments which  were  bypassed  in  the  flood.  The 
design  procedure  has  been  based  on  the  assump- 
tions that  an  extreme  high  tide  event  would  not 
occur  at  the  same  time  as  an  extreme  flood  flow 
event;  however,  analysis  of  524  observations  of 
peak  flows  and  same-day  higher  high  tides  indicat- 
ed that  the  tendency  of  high  tides  to  occur  the 
same  day  as  flood  flows  is  statistically  significant. 
For  future  hydraulic  design  of  flood  control  chan- 
nels in  San  Francisco  Bay,  a  design  terminal  water 
surface  elevation  will  be  selected  with  an  expected 
frequency  of  recurrence  equivalent  to  or  greater 
than  the  frequency  of  the  selected  design  flow. 
(Swanigan-PTT) 
W87-O0624 


COLLIFORD  DAM  SAND  WASTE  EMBANK- 
MENT AND  ASPHALTIC  CONCRETE  MEM- 
BRANE, 

T.  A.  Johnston,  and  J.  D.  Evans. 
Institution      of     Civil      Engineers      Proceedings 
PCIEAT,  Vol.  80,  Part  1,  p  769-784,  June  1986.  14 
fig,  4  ref. 

Descriptors:  'Colliford  Dam,  'Embankments,  *As- 
phaltic  concrete,  'Structural  engineering,  Mem- 
branes, Dams,  Reservoirs,  Drainage  water,  Flow 
dishcharge. 


The  behavior  of  the  Colliford  Dam  is  described 
during  impounding  to  the  end  of  1984.  Reservoir 
filling  has  continued  steadily,  and  the  reservoir  is 
now  70%  full  in  terms  of  volume,  with  the  water 
level  within  3  m  of  the  spillway  crest.  Instruments 
indicate  that  the  dam  has  continued  to  behave  as 
expected.  The  phreatic  surface  in  the  foundation  is 
a  meter  or  so  below  rockhead.  The  maximum 
movements  noted  to  date  have  been  4  mm  settle- 
ment and  a  16  mm  horizontal  movement,  both  at 
dam  crest.  The  membrane  still  appears  to  be  virtu- 
ally water-tight  with  scarcely  measurable  drips  of 
water  into  the  inspection  gallery  from  the  mem- 
brane drain.  The  total  flow  in  the  gallery  has 
amounted  to  a  maximum  of  1  liter  per  second,  most 
of  this  being  contributed  by  the  low-level  drains. 
The  drainage  flow  at  the  downstream  toe  has 
increased  slightly  as  the  reservoir  level  has  risen, 
the  maximum  recorded  flow  to  date  being  1.3  Ml/ 
day.  However,  flows  have  continued  to  respond  to 
rainfall  to  a  greater  extent  than  to  reservoir  level. 
(Doria-PTT) 
W87-O0803 
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IMPACTS  OF  CHANNEL  RECONSTRUCTION 
IN  THE  PILCHUCK  RTVER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field   6G. 
W87-00046 


FLUVIAL  GEOMORPHOLOGY  AND  DESIGN 
ENGINEERING  APPLDZD  TO  WATER- 
SUPPLY  AND  SMALL  HYDROPOWER 
PROJECT  IN  WEST-CENTRAL  NEVADA, 

Collins  and  Ryder,  Reno,  NV. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-00063 


EFFECT  OF  FLOODPLAIN  REGULATION  ON 
INLAND  PORT  FACnJITES. 

Federal  Emergency  Management  Agency,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Field  6F. 
W87-00084 


DIFFUSION  OF  A  THREE-DIMENSIONAL 
WALL  JET  IN  A  CONVEYANCE  CHANNEL  OF 
LIMITED  WTOTH, 

Indian  Inst,  of  Tech.,  Bombay. 

B.  S.  Pani,  and  R.  N.  Dash. 

Proceedings  of  the  Institution  of  Civil  Engineers, 

Part  2,  Vol.  81,  p  43-53,  March  1986.  12  fig,  6  ref. 

Descriptors:  'Channels,  'Flow  rates,  'Outlets,  Jet 
diameter,  Conveyance  channel,  Velocity  decay, 
Bed  shear,  Flux. 

The  flow  field  of  a  three-dimensional  wall  jet 
emanating  from  a  deeply  submerged  outlet  is  af- 
fected by  the  side  walls  of  the  conveyance  channel. 
Initially,  the  jet  diffuses  in  the  same  way  as  a  three- 
dimensional  wall  jet.  Depending  on  the  relative 
width  of  the  channel  a  transition  zone  occurs, 
downstream  of  which  the  characteristics  of  the  jet 
are  akin  to  those  of  a  plane  wall  jet.  The  velocity 
decay  and  other  mean  characteristics  of  the  jet 
were  studied  experimentally.  In  the  case  of  three- 
dimensional  wall  jets  diffusing  into  conveyance 
channels  of  limited  widths,  the  side  walls  have  a 
negligible  effect  on  the  behavior  of  the  jet  for 
width  of  the  conveyance  channel  (W)  exceeding  30 
jet  diameter  (d).  In  the  immediate  vicinity  of  the 
outlet,  the  maximum  velocity  decays  in  a  manner 
similar  to  that  jof  the  classical  three-dimensional 
wall  jet.  Beyond  a  certain  distance  from  the  outlet, 
the  velocity  decay  is  akin  to  that  of  a  plane  jet. 
The  transition  distance  increases  with  the  relative 
width  of  the  conveyance  channel.  For  jets  dis- 
charging into  narrow  channels,  the  longitudinal 
velocity  defect  is  the  lateral  direction,  very  near 
the  channel  bottom,  satisfies  similarity  in  the  case 
of  a  wide  conveyance  channel.  The  bed  shear  can 
be  evaluated  from  the  experimental  curves.  For 
identical  discharge  conditions  at  the  outlet,  narrow 
conveyance  channels  experience  larger  bed  shear. 


For  a  channel  having  W/d  as  small  as   15,  the 
forward  momentum  flux  of  the  flow  was  observed 
to  be  very  nearly  preserved.  (Alexander-PTT) 
W87-00190 


CHANNEL  TRANSFORM  APPROACH  FOR 
EXPLICIT  COLEBROOK-WHITE  SOLUTIONS 
FOR  PARTIALLY  FULL  PD7ES, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-00191 


ALGORITHM  FOR  THE  DETERMINATION 
OF  LIMITING  GRADrENTS  FOR  PD7ES 
FLOWING  PARTIALLY  FULL, 

Ove  Arup  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  8A. 
W87-00192 


LATERAL  WEERS  IN  TRAPEZODDAL  CHAN- 
NELS, 

Concordia  Univ.,  Sir  George  Williams  Campus, 

Montreal  (Quebec).  Dept.  of  Civil  Engineering. 

A.  S.  Ramamurthy,  U.  S.  Tim,  and  L.  B. 

Carballada. 

Journal  of  Irrigation  and  Drainage  Engineering 

JIDEDH,  Vol.  12,  No.  2,  p  130-137,  May  1986.  1 

tab,  4  fig,  1 1  ref. 

Descriptors:  'Channels,  'Weirs,  'Hydrodynamics, 
Jet  velocity,  Discharge  coefficient. 

The  theory  of  lateral  flow  through  a  two-dimen- 
sional channel  outlet  is  used  to  derive  an  expres- 
sion for  the  outflow  through  a  trapezoidal  lateral 
weir  discharging  from  a  trapezoidal  channel.  The 
analysis  is  an  extension  of  the  existing  hydrody- 
namic  model  for  lateral  flow  through  a  rectangular 
weir  located  in  the  side  of  a  rectangular  channel. 
The  weir  discharge  coefficient  is  expressed  as  a 
function  of  a  parameter  relating  the  geometry  of 
the  weir  and  the  channel  and  a  parameter  denoting 
the  ratio  of  the  mean  velocity  of  the  channel  to  the 
resultant  jet  velocity  of  the  weir  flow.  Experimen- 
tal results  are  provided  to  validate  the  proposed 
expressions  for  the  weir  discharge  coefficient. 
Based  on  a  simplified  mode,  an  expression  for  the 
variation  of  the  mean  discharge  coefficient  with 
the  weir  velocity  parameter  for  various  values  of 
outlet  width  or  weir  width  at  free  surface  level  to 
width  of  channel  and  width  of  free  surface  in  open 
channel  is  obtained  for  trapezoidal  lateral  weirs 
discharging  from  trapezoidal  channels.  The  experi- 
mental data  appear  to  validate  the  proposed  ex- 
pression. (Alexander-PTT) 
W87-00198 


CULVERT  SLOPE  AND  SHAPE  EFFECTS  ON 
OUTLET  SCOUR, 

S.  R.  Abt,  C.  A.  DonneU,  J.  F.  Ruff,  and  F.  K. 

Doehring. 

Transportation  Research  Record,  No.  1017,  p  24- 

30,  1985.  13  fig,  5  tab,  8  ref. 

Descriptors:  'Culverts,  'Slope,  'Outlets,  'Scour, 
Hydraulic  gradient,  Correlation,  Design,  Flume 
studies. 

A  flume  study  was  conducted  to  evaluate  the 
effect  of  culvert  shape  and  slope  on  outlet  scour 
after  316  min  of  testing.  A  circular  culvert  was 
tested  at  0,  2,  and  5%  slopes.  The  scour  hole 
characteristics  of  depth,  width,  length,  and  volume 
were  correlated  to  the  discharge  intensity  (Q  sub  g 
to  the  (-0.5)  power  D  to  the  (-2.5)  power  for  each 
slope.  An  increase  in  slope  subsequently  increased 
the  dimensions  of  scour.  The  culvert  slope  signifi- 
cantly affected  the  scour  volume  estimates  based 
on  prediction  equations  currently  in  practice.  Tests 
of  circular,  square,  arch,  and  rectangular  culverts 
were  made  with  full  flow  for  316  nun.  The  maxi- 
mum depth,  width,  length,  and  volume  of  scour 
were  correlated  to  a  modified  discharge  intensity 
(QA  sub  g  to  the  (0.5)  power  D  to  the  (-0.5) 
power)  for  each  culvert  shape.  Relationships  were 
derived  for  predicting  outlet  scour  for  each  culvert 
shape.  Composite  representations  were  compiled 
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that  correlate  the  dimensions  of  scour  to  the  modi- 
fied discharge  intensity  independent  of  culvert 
shape.  The  results  indicate  that  culvert  shape  has  a 
limited  effect  on  outlet  scour.  (Author's  abstract} 
W87-O0205 


TEMPORAL  AND  SPATIAL  VARIATION  OF 
SNOW  PRESSURE  ON  STRUCTURES, 

Norges  Geotekniske  Inst.,  Oslo. 

For  primary  bibliographic  entry  see  Field  2C 

W87-00279 


FLOW   AND    BED    DEVIATION    ANGLE    TN 
CURVED  OPEN  CHANNELS, 

Hydraulics     Research     Station,     Wad     Medani 

(Sudan). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-00325 


VORTEX-EXCITED  VIBRATIONS  OF  UNDER- 
FLOW GATES, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

N.  D.  Thang,  and  E.  Naudascher. 

Journal  of  Hydraulic  Research,  Vol.  24,  No.  2.  d 

133-151,  1986.  10  fig,  1  tab,  34  ref. 

Descriptors:    'Flow,     •Underflow,     'Vibrations, 
•Vortices,  Eddies,  Underflow  gates. 

The  dynamic  forces  and  osculations  of  vertical-lift 
rectangular  gates  submerged  in  free-surface  flows 
were  investigated.  In  the  range  of  low  reduced 
velocities  (V  sub  r<5).  The  osculations  were  excit- 
ed by  the  vortices  due  to  the  dynamic  interaction 
between  the  elastic  gate  and  the  unstable  shear 
layer  underneath  the  gate.  Spectral  analysis  of  the 
excitations-force  and  gate-response  signals  permit- 
ted identification  of  the  main  characteristics  of  the 
interaction  process.  The  main  similitude  param- 
eters governing  this  hydroelastic  phenomenon  are 
the  reduced  velocity  and  the  mass-damping  coeffi- 
cient The  study  permits  a  number  of  general  con- 
clusions to  be  drawn  regarding  model  tests  on 
vibrating  structures.  (Author's  abstract) 
W87-O0327 


HYDRAULIC  CALCULATION  OF  THE  SPJXL- 
E&L  STRUCTURE  OF  ™E  GETEK  RESER- 
VOIR ON  THE  CHICHKHAN  RIVER, 

3.  V.  Tokmadzhyan,  E.  A.  Khachatryan,  and  A 
j.  Adilkhanyan. 

Kydrotechnical  Construction  HYCOAR,  Vol  19 
So  9,  p  484488,  March  1986.  3  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  d 
!9-32,  September  1985.  v 

descriptors:  'Hydraulic  engineering,  *Spillways, 
Geuk  Reservoir,  •Chichkhan  River,  Dams,  Ar- 
nenia.  Mathematical  equations,  Mathematical  anal- 
'Sis,  Flow  profile. 

'or  one-dimensional  hydraulic  calculations  of 
pdlway  structures  the  differential  equation  of  non- 
inilorm  flow,  with  variable  parameters  over  the 
mgthof  its  particular  cases,  can  be  taken  as  the 
«se.  The  boundary  conditions  of  the  differential 
quauons  of  nonuniform  flow  are  determined 
ltner  by  the  method  of  singular  points  with  a 
nysical  analysis  of  the  flow,  or  on  the  basis  of  the 
ydraulic  conditions  before  and  after  the  stretch 
eing  considered.  A  method  of  calculating  spill- 
way structures  with  high  accuracy  is  described 
itach  makes  it  possible  to  do  away  with  laborious 
ad  approximate  methods,  use  of  tables  and  nomo- 
rams,  and  making  gross  assumptions.  (McFarlane- 

'87-00453 

S^CTERISTICS  OF  THE  CALCULATION 
TATIONS        '^    °F    "TOROELECTRIC 

■  V.  Zakachurin. 

ydrotechnical  Construction  HYCOAR,  Vol    19 

I°f £j?  ™  503L£I??h  1986-  4  fi«-  6  ref-  Transit 

trom  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p 

'-42,  September  1985.  v 


Descriptors:  'Hydraulic  engineering,  'Hydroelec- 
tric plants,  Surge  tanks,  Pressure  conduits,  Hy- 
draulic loss,  Velocity  head. 

Upstream  surge  tanks  are  usually  constructed  at 
hydroelectric  stations  with  long  diversion  pressure 
circuits.  Calculation  principles  for  determining 
fluctuations  in  systems  with  surge  tanks  have  re- 
mained unchanged  for  many  years.  During  an  un- 
steady process,  where  the  level  in  the  surge  tank 
changes,  head  losses  in  a  branch  can  include  a 
variable  component  of  the  velocity  head;  the  struc- 
ture of  the  losses  in  the  transition  at  a  fork  changes 
as  a  function  of  the  direction  and  relation  of  the 
water  discharges  in  the  branches.  The  presently 
used  form  of  taking  into  account  losses  in  a  transi- 
tion and  velocity  head  correspond  only  to  the 
initial  conditions  of  the  transient.  It  is  recommend- 
ed that  losses  be  determined  on  the  basis  of  experi- 
mental data  with  consideration  of  the  actual  ratio 
of  discharges  in  the  diversion  conduit  and  surge 
tank.  Consideration  of  hydraulic  losses  in  the  tran- 
sition leads  to  a  greater  range  of  fluctuations  of  the 
level.  Refinement  is  especially  important  for  small- 
er lengths  of  the  pressure  conduits  and  smaller 
values  of  the  additional  coefficient  of  the  suree 
tank.  (McFarlane-PTT) 
W87-00456 


CALCULATION  OF  NONCTRCULAR  TUNNEL 
LININGS  FOR  INTERNAL  PRESSURE  AND 
UNIFORM  GROUNDWATER  PRESSURE, 

R.  A.  Dunaevskii. 

Hydrotechnical  Construction  HYCOAR  Vol  19 
No.  11,  p  601-604,  May  1986.  1  fig,  1  tab,  3' ref! 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo 
No.  1 1,  p  2426,  November  1985. 

Descriptors:  *Tunnels,  'Tunnel  linings,  'Hydrau- 
lic design,  'Mathematical  studies,  'Tunnel  hydrau- 
lics, Rock  mechanics,  Pressure  distribution. 

A  method  of  calculating  closed  monolithic  linings 
of  arbitrary  cross  section  for  internal  pressure  and 
groundwater  pressure  is  proposed  on  the  basis  of 
using  methods  of  the  theory  of  analytic  functions 
of  a  complex  variable.  It  is  assumed  when  calculat- 
ing the  internal  pressure  that  the  depth  of  the 
tunnel  is  greater  than  five  times  the  radius  of  the 
smallest  circle  encircling  the  tunnel.  The  usual 
conditions  of  smoothness  are  imposed  on  the  con- 
tours of  the  lining  cross  section.  The  present 
method  was  checked  by  comparing  the  results  of 
calculating  the  lining  of  a  noncircular  tunnel  with 
the  stresses  and  forces  obtained  by  N.N.  Fortieva 
for  the  same  lining.  The  two  solutions  practically 
coincided.  The  error  for  stresses  using  the  present 
method  can  also  be  used  when  solving  the  quasista- 
tic  problem  of  calculating  a  lining  for  a  seismic 
load.  (Geiger-PTT) 
W87-O0535 


RECTANGULAR     LATERAL     ORD7ICES     TN 
OPEN  CHANNELS, 

Concordia  Univ.,  Sir  George  Williams  Campus 
Montreal  (Quebec).  Dept.  of  Civil  Engineering 
A.  S.  Ramamurthy,  U.  S.  Tim,  and  S.  Sarraf. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  2,  p  292-300,  April  1986 
5  fig,  12  ref. 

Descriptors:  'Channels,  'Channel  flow,  'Orifices, 
Mean  discharge  coefficient. 

The  theory  of  lateral  flow  through  a  two-dimen- 
sional channel  outlet  is  used  to  derive  an  expres- 
sion for  the  flow  through  a  rectangular  lateral 
orifice  discharging  from  a  rectangular  channel. 
The  orifice  discharge  coefficient  is  expressed  as  a 
function  of  a  parameter  relating  the  length  of  the 
orifice  and  the  width  of  the  main  channel  and  a 
parameter  denoting  the  ratio  of  the  mean  velocity 
in  the  main  channel  to  the  resultant  velocity  of  the 
jet  through  the  orifice.  The  mean  orifice  discharge 
coefficient  is  a  function  of  the  geometric  parameter 
L/B  which  denotes  the  ratio  of  the  length  of  the 
orifice  to  the  width  of  the  main  channel  and  a 
velocity  parameter  which  denotes  the  velocity 
ratio  at  the  sill  height  of  the  orifice.  Experimental 
data  provide  verification  of  the  proposed  expres- 
sions for  the  mean  discharge  coefficient  of  the 
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orifice  when  a  reduction  factor  of  0.95  is  applied  to 
account  for  the  velocity  distribution  of  the  flow  in 
the  mam  channel.  It  is  concluded  that  the  proposed 
expression  for  mean  discharge  coefficient  for  later- 
al orifice  is  applicable  to  lateral  orifices  that  can  be 
as  wide  as  the  main  channel.  (Peters-PTT) 
W87-00594 


PREDICTION   AND   CONTROL   OF   DOWN- 
PULL  ON  TUNNEL  GATES, 
Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
dromechanik. 

E.  Naudascher,  P.  V.  Rao,  A.  Richter,  P.  Vargas 
and  G.  Wonik. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  5,  p  392-416,  May  1986 
21  fig,  ltab,  10  ref.  * 

Descriptors:  'Tunnels,  'Gates,  'Flow  rates,  Flow 
discharge,  Tunnel  hydraulics,  Dimensional  analy- 
sis, Hydraulic  geometry,  Overflow. 

A  one-dimensional  analysis  of  the  discharge  pass- 
ing under  a  tunnel  gate  and  the  hydraulic  downpull 
acting  on  it  is  presented.  Downpull  is  significantly 
affected  by  the  geometry  of  the  gate  bottom  and 
by  the  rate  of  flow  passing  over  the  top  of  the  gate 
through  the  gate  well.  Downpull  on  a  tunnel  gate 
can  be  significantly  reduced  by  appropriately  con- 
trolling this  overflow.  The  analysis  includes  the 
dangerous  range  of  extremely  large  gate  openings 
and  the  unsteady  effect  of  gate  movement.  The 
significant  flow  and  downpull  parameters  are 
given  from  systematic  water  tunnel  experiments. 
(Swanigan-PTT) 
W87-00622 


SEGMENTAL  HYDRAULIC  SIMILARITY  TN 
ONE-DEMENSIONAL  RETARDTNG  FLOW, 

For  primary  bibliographic  entry  see  Field  2J 
W87-00623 


FLOW  IN  CURVED  CONVERGING  CHANNEL, 

Ministry  of  Physical  Planning,  Housing  and  Envi- 
ronment, Athens  (Greece). 

A.  Damaskinidou-Georgiadou,  and  K.  V  H 
Smith. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  6,  p  476-496,  June  1986 
14  fig,  1  tab,  35  ref. 

Descriptors:  'Open-channel  flow,  'Intercepting 
channels,  'Channel  flow,  Finite  difference  meth- 
ods, Velocity,  Water  surface  profiles,  Vortices, 
Diversion,  Banks. 

An  experimental  and  numerical  investigation  was 
carried  out  into  flow  in  a  curved  converging  chan- 
nel as  a  part  of  a  study  related  to  curved  channel 
sediment  excluders.  The  finite  difference  computa- 
tional model  gave  values  that  were  in  good  agree- 
ment with  experimental  results.  For  the  channel 
geometry  the  calculated  and  observed  values  of 
mean  longitudinal  velocity  approximated  a  free 
vortex  along  the  channel.  The  investigation  dem- 
onstrated it  is  possible  to  calculate  the  main  param- 
eters required  for  the  design  of  a  curved  channel 
sediment  excluder.  The  curved  converging  chan- 
nel can  be  used  successfully  as  a  sediment  excluder 
because  the  secondary  flow,  which  develops  up- 
stream from  the  deviation,  is  strong  enough  to 
move  any  particles  traveling  along  the  bed  toward 
the  inside  wall  and  away  from  the  canal  entrance 
(Swanigan-PTT) 
W87-00627 


EFFECT  OF  SEDIMENT  ON  EARTHQUAKE- 
INDUCED     RESERVOIR     HYDRODYNAMIC 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. °^ 
A.  H.  D.  Cheng. 

Journal  of  Engineering  Mechanics  (ASCE) 
JENMDT,  Vol.  1 12,  No.  7,  p  654665,  July  1986  4 
fig,  7  ref.  NSF  Grant  CEE-8307090. 
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Descriptors:  *Reservoirs,  'Hydrodynamics, 
•Earthquakes,  Sediments,  Lakes,  Mathematical 
studies,  Model  studies. 

In  a  typical  reservoir  a  sediment  layer  of  consider- 
able depth  may  be  deposited  on  top  of  exposed 
bedrock  foundation.  The  effect  of  sediment  on  the 
dissipation   and  damping  of  earthquake  induced 
hydrodynamic  waves  is  by  and  large  ignored  in 
earlier   studies   of  dam-reservoir-foundation   sys- 
tems. The  present  work  models  the  sediment  as  a 
poroelastic  material.  For  vertical  excitations,  ana- 
lytical solutions  are  sought  with  the  aid  of  comput- 
er algebra  (MACSYMA).  Based  on  a  simplified, 
one-dimensional   analysis,   the   following   conclu- 
sions are  drawn:  (1)  For  the  case  of  saturated  pore 
water,  the  interaction  between  the  sediment  and 
the  reservoir  is  negligible.  The  damping  is  mainly 
contributed  by  the  elastic  foundation;  (2)  When  the 
pore  water  is  slightly  desaturated,  even  a  thin 
sediment  layer  can  significantly  modify  the  reser- 
voir response  curves.  As  pore  water  compressibil- 
ity increases,  the  resonances  take  place  earlier  and 
the  peaks  are  higher;  and  (3)  Appreciable  damping 
of  hydrodynamic  force  may  be  observed  around 
the  resonance  peaks  for  sediments  that  are  highly 
permeable,  partially  saturated,  and  stiff.  For  prob- 
lems with  more  complicated  geometry  and/or  non- 
vertical  earthquakes,  the  following  is  recommend- 
ed: (1)  Due  to  the  significance  of  sediment  layer  on 
reservoir  hydrodynamic  response,  in  a  more  elabo- 
rate   three-dimensional    dam-reservoir-foundation 
analysis,  it  may  be  necessary  to  explicitly  model 
the  sediment  geometry  to  uncover  an  additional 
effect;  and  (2)  In  simpler  models  which  utilize 
bottom  damping  coefficients,  an  equation  has  been 
devised   which   approximates   the   sediment   and 
foundation  damping  effect.  (Author's  abstract) 
W87-00732 

EXPLICIT  PIPE  NETWORK  CALIBRATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  and  D.  J.  Wood. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  2,  p  166- 
182,  April  1986.  1  fig,  5  tab,  9  ref. 

Descriptors:  *Networks,  'Pipes,  'Calibration,  Hy- 
draulics, 'Headloss  coefficients,  Equations,  Mathe- 
matical studies,  Model  studies,  Mathematical  equa- 
tions, Flow,  Algorithms. 

In  order  to  improve  the  reliability  of  hydraulic 
network  models  as  well  as  eliminate  the  need  for 
trial-and-error  calibration  methods,  an  explicit  cali- 
bration algorithm  is  proposed.  The  calibration  al- 
gorithm is  formulated  in  terms  of  headloss  coeffi- 
cients and  is  developed  from  a  reformulation  of  the 
basic  network  equations.  The  basic  network  equa- 
tions are  solved  explicitly  for  headloss  adjustments 
to  exactly  meet  one  or  more  measured  conditions 
of  pressure  of  flow  for  given  network  loading  and 
operating  conditions.  The  adjustments  determined 
in  this  manner  are  used  to  revise  pipe  roughnesses 
or  defined  concentrated  head  (minor)  losses  to 
meet  the  measured  conditions.  In  order  to  demon- 
strate the  feasibilty  of  the  approach,  the  developed 
algorithm  is  applied  to  an  example  network.  (Au- 
thor's abstract) 
W87-00746 


CASE  STUDY:  PIPE  NETWORK  MODEL  CALI- 
BRATION ISSUES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-00751 

RECTANGULAR     CYLINDERS     IN     FLOWS 
WITH  HARMONIC  PERTURBATIONS, 

David  W.  Taylor  Naval  Ship  Research  and  Devel- 
opment Center,  Bethesda,  MD. 
C.  Knisely,  M.  Matsumoto,  and  F.  Menacher. 
Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  1 12,  No.  8,  p  690-704,  August  1986. 
12  fig,  2  tab,  13  ref. 

Descriptors:  •Harmonic  perturbations,  'Rectangu- 
lar cylinders,  'Hydrodynamics,  'Wakes,  'Vorti- 


ces, Steady  flow,  Shear,  Pressure,  Shedding  fre- 
quency. 

The  effects  of  small-amplitude  harmonic  perturba- 
tions on  the  pressure  coefficients  and  wake  devel- 
opment behind  rectangular  cylinders  were  exam- 
ined. Two  body  configurations  with  streamwise 
body  dimension/transverse  body  dimension  (B/D) 
=  0.5  and  2.0  were  used.  For  the  B/D  =  0.5  body, 
with  the  pulsation  frequency  equal  to  twice  or  four 
times  the  natural  shedding  frequency,  and  with 
amplitudes  of  the  order  of  1%  of  the  freestream 
velocity,  the  mean  base  pressure  showed  a  de- 
crease of  up  to  18%  when  compared  with  its  value 
in  steady  flow.  Flow  visualization  shows  this  de- 
crease in  mean  base  pressure  to  be  associated  with 
increased  vortex  strength,  decreased  vortex  forma- 
tion length,  and  the  corresponding  increase  in 
shear  layer  curvature.  When  the  perturbation  am- 
plitude exceeded  an  undetermined  threshold  value 
at  a  frequency  corresponding  to  four  times  the 
natural  shedding  frequency,  two  vortices  were 
shed  simultaneously  and  symmetrically  with  re- 
spect to  the  body  centerline.  For  the  B/D  =  2.0 
body,  the  primary  effect  of  the  pulsations  is  to 
enhance  the  orderly  structure  of  the  separated 
shear  layers.  (Author's  abstract) 
W87-O0825 

SYSTEM  DYNAMICS  APPROACH  TO  PD?E 
NETWORK  ANALYSIS, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan).  Dept.  of  Agricultural  Engineering. 

K.  Onizuka. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  8,  p  728-749,  August  1986. 

7  fig,  2  tab,  25  ref. 

Descriptors:  'Pipelines,  'Network  design,  'Rigid 
water  column  theory,  'Differential  equations, 
•Liapunov  function,  Runge-Kutta  method,  Time 
integration,  Mathematical  analysis,  Flow  profile, 
Simulation  analysis. 

A  method  of  analysis  based  on  rigid  water  column 
theory  for  slow  transients  and  steady-state  flows  in 
pipe  networks  is  described.  A  graph  theoretic  for- 
mulation yields  a  system  of  ordinary  differential 
equations  of  the  first  order  that  describe  the  dy- 
namic behavior  of  the  network.  A  definite  Lia- 
punov function  of  quadratic  form  to  prove  asymp- 
totical stability  of  the  network  at  the  steady  state  is 
derived  from  Tellegen's  Theorem  in  electrical  cir- 
cuit theory;  this  steady  state  function  gives  a 
unique  and  precise  criterion  for  the  attainment  of 
the  state  by  the  system.  The  time  integration  can 
be  performed  directly  by  using,  for  example,  the 
Runge-Kutta  method  without  involving  any  itera- 
tive procedure.  Simulations  of  slow  transients  and 
dynamic  relaxation  processes  to  solve  the  steady- 
state  flow  problem  are  shown  in  terms  of  small 
networks.  (Author's  abstract) 
W87-00828 


velocities  for  developing  flow.  The  results  show 
that  the  secondary  velocities  amount  to  about  1% 
of  the  downstream  velocity  for  rather  slowly  flow- 
ing deep  channels.  (Author's  abstract) 
W87-00829 


CORIOLIS  GENERATED  SECONDARY  CUR- 
RENTS IN  CHANNELS, 

Luleaa  Univ.  (Sweden).  Div.  of  Water  Resources 

Engineering. 

R.  Larsson. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  8,  p  750-767,  August  1986. 

13  fig,  1  tab,  23  ref. 

Descriptors:  'Coriolis  force,  'Channel  flow,  'Sec- 
ondary currents,  'Flow  velocity,  Numerical 
models,  Simulation,  Turbulent  flow,  Depth,  Chan- 
nels, Rossby  number. 

The  effects  of  rotation  on  turbulent  channel  flow 
are  discussed,  particularly  the  influence  of  the 
earth's  rotation  is  analyzed  and  some  of  previous 
literature  is  reviewed.  It  is  shown  that  Coriolis- 
induced  secondary  currents  should  be  of  impor- 
tance if  they  have  a  magnitude  of  1%  of  the 
downstream  velocity.  A  simplified  analysis  is  used 
to  estimate  the  relative  magnitude  of  the  horizontal 
secondary  velocity  at  the  cross-plane  center  point 
for  fully-developed  flow  in  a  wide  channel  as  a 
function  of  Rossby  number.  Numerical  model  sim- 
ulations are  used  to  investigate  the  influence  of  the 
side  walls  and  the  magnitude  of  the  secondary 


DISPERSION  TENSOR  IN  ROTATING 
FLOWS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

V.  Al avian. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

112,  No.  8,  p  771-777,  August  1986.  3  fig,  12  ref. 

Descriptors:  'Mapping,  'Routing  flow,  'Disper- 
sion tensor,  Cartesian  coordinates,  Shear,  Hydro- 
dynamics, Hydraulic  models,  Longitudinal  diffu- 
sion coefficients,  Fluid  mechanics,  Mass. 

A  simple  formulation  is  presented  to  map  disper- 
sion of  mass  in  a  two-dimensional  rotating  flow 
onto  a  second-order  dispersion  tensor  in  a  Carte- 
sian frame  of  reference.  Simulation  results  are  dis- 
cussed for  transport  of  mass  in  a  fluid  rotating  as  a 
solid  body  and  a  shear-induced  flow  in  a  square 
cavity.  The  results  indicate  that  the  time-varying 
shape  of  a  tracer  cloud  being  transported  by  a 
rotating  flow,  can  be  modeled  using  tie  longitudi- 
nal diffusion  coefficient  and  ratio  of  transverse  to 
longitudinal  diffusion  coefficients  and  equations, 
for  the  second-order  diffusion  tensor  for  each  of 
the  Cartesian  coordinates  xx,  yy,  and  xy.  The 
cross-variant  components  of  the  dispersion  tensor 
play  a  significant  role  in  describing  the  transport 
process  where  local  orientation  of  flow  deviates 
markedly  from  the  coordinate  axes.  (Rochester- 
PTT) 
W87-O0830 

8C.  Hydraulic  Machinery 

SEDIMENT  CONTROL  THROUGH  DREDG- 
ING, 

Corps  of  Engineers,  Atlanta,  GA. 

A.  W.  Mohr. 

IN:  Estuarine  Comparisons,  1982.  Proceedings  of 

the  Sixth  Biennial  International  Estuarine  Research 

Conference,  Gleneden  Beach,  Oregon,  November 

1-6,  1981.  p  635-646,  8  fig,  1  tab,  4  ref. 

Descriptors:  'Sediment  control,  'Dredging,  'Sedi- 
mentation, Cost-benefit  analysis,  Hydraulic 
dredges,  Mechanical  dredges,  Environmental  ef- 
fects, Spoil  disposal,  Navigable  waters. 

Sediment  control  is  necessary,  but  its  traditional 
benefit-cost  comparison  is  no  longer  the  sole  crite- 
rion for  its  use.  Control  can  be  achieved  in  various 
forms  of  river  training  and  dredging.  Dredges  are 
divided  into  hydraulic  and  mechanical  dredges, 
their  dominant  types  being  the  cutterhead,  hopper, 
and  endless  chain  bucket  dredges.  The  operating 
principle  of  hydraulic  dredges  is  more  copmlex 
than  that  of  mechanical  dredges  and  is  subject  to 
several  constraints.  Yet,  nearly  all  dredging  in  this 
country  is  hydraulic,  with  a  more  even  distribution 
among  the  other  types  in  the  rest  of  the  world. 
Dredged  material  density  increases  in  importance 
due  to  increases  in  transport  distances,  environ- 
mental concerns,  and  fuel  consumption.  It  also 
affects  some  sediment  measurements  which  can  J* 
obtained  in  place  or  while  the  material  is  handled 
Upon  comparing  dredging  to  river  training,  neither 
method  is  universally  advantageous.  Both  metho<K 
will  continue  to  exist  side-by-side  and  be  decided 
upon  a  case-by-case  basis.  (See  also  W87-00005) 
(Author's  abstract) 
W87-00030 

GUATEMALA'S   CHTXOY    HYDROELECTRIC 

SCHEME,  L 

Motor-Columbus    Ingenieurunternehmung    A.u., 

Baden  (Switzerland). 

For  primary  bibliographic  entry  see  Field  8A. 

W87-00315 


HYDROPOWER  TN  URUGUAY, 

Universidad  de  la  Republic*.  Montevideo  (Uru- 
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gnay).  Hydraulic  Inst. 

A.  R.  Fontal. 

International  Water  Power  and  Dam  Construction 

Vol.  38,  No.  6,  p  27-28.  June  1986.  4  tab. 

Descriptors:    'Hydroelectric    power,    'Uruguay, 
•Dams,  Hydroelectric  potential. 

Before  1946  all  power  generation  in  Uruguay  was 
thermal,  and  the  country  was  dependent  on  im- 
ported oil  or  coal  for  power.  The  construction  of 
the  Rincon  del  Bonete  hydroelectric  plant  began 
before  the  Second  World  War,  but  was  not  put 
into  operation  until  1945.  Recent  studies  indicate 
that  the  usable  potential  of  the  country  could  reach 
1225.8  GWh/year.  To  obtain  this  energy  it  will  be 
necessary  to  build  nine  new  power  plants  and 
dams.  Seventy-six  per  cent  of  the  overall  theoreti- 
cal hydroelectric  potential  of  the  country  is  at 
present  being  exploited.  (Main-PTT) 
W87-00317 


ELECTRICITY  GENERATION  PLANNING 
FOR  URUGUAY, 

Power  and  Water  Systems  Consultants,  Henley- 
on-Thames  (England). 
T.  Wyatt. 

International  Water  Power  and  Dam  Construction, 
Vol.  38,  No.  6,  p  36-42,  June  1986.  4  fig,  3  tab,  2 
ref. 

Descriptors:  •Electricity,  'Uruguay,  *Planning, 
Computer  programs,  Model  studies,  Forecasting, 
Operating  costs,  Hydroelectric  power. 

In  1980  a  study  was  undertaken  to  plan  expansion 
of  the  electricity  generation  system  in  Uruguay. 
The  study  included  identifying  schemes  for  ex- 
ploiting remaining  hydropower  potential.  This 
paper  outlines  the  central  activities  of  the  study 
and  the  results  obtained.  Emphasis  was  placed  on 
the  account  taken  of  reservoir  release  policy  when 
estimating  future  system  operating  costs  and 
supply  reliability.  (Main-PTT) 
W87-00319 


VORTEX-EXCITED  VIBRATIONS  OF  UNDER- 
FLOW GATES, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-00327 


MULITPARAMETRIC  SENSITIVITY  ANALY- 
SIS OF  ENERGY  PRODUCTION  PROJECTS, 

C  I  Power  Services  Ltd.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  6A. 
W87-00439 


GRAVITY  FLOW-SIPHON  SYSTEM  OF  COOL- 
ING COMPONENTS  OF  TURBINE-GENERA- 
TOR  UNITS, 

V.  N.  Khovko,  and  L.  G.  Rubinson. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19 
No   9,  p  466468,  March  1986.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p  14-15 
September  1985.  2  fig.  r 

Descriptors:  'Cooling,  'Gravity  flow,  'Turbines, 
Siphons,    Electrical    equipment,    Hydroelectric 
plants,  Cost  analysis. 

Introduction  of  gravity  flow-siphon  cooling  sys- 
tems m  place  of  a  forced  system  allowed  six 
pumps,  each  with  a  capacity  of  800  cu  m/hr  and  95 
kilowatt  electric  motors,  to  be  put  into  reserve, 
this  annually  saved  4  million  kilowatt  hours  of 
electricity  and  considerably  reduced  labor  and  ma- 
terial expenditures  for  maintaining  the  pumping 
station.  The  gravity  flow-siphon  system  has  pro- 
vided effective  cooling  for  20  years.  (McFarlane- 

W87-00450 

CHARACTERISTICS  OF  LOSSES  INCURRED 
FROMRESTRICnON  OF  WATER  USE  AND 
ELECTRIC  POWER  CONSUMPTION, 

For  primary  bibliographic  entry  see  Field  6D. 


W87-00452 


DYNAMIC  PROGRAMMING  IN  HYDROPOW- 
ER SCHEDULING, 

Acres  International  Ltd.,  Niagara  Falls,  NY. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-00471 


WINDY  GAP  PROJECT  SCADA  SYSTEM, 

Northern  Colorado  Water  Conservancy  District, 

Loveland. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-00473 


MECHANICAL  EQUIPMENT  OF  THE  CHAM- 
BER OF  THE  BULKHEAD  GATES  OF  THE 
DIVERSION  TUNNELS  OF  THE  ROGUN  HY- 
DROELECTRIC STATION, 

B.  V.  Bogomolov,  and  V.  V.  Bushuev. 
Hydrotechnical  Construction  HYCOAR,  Vol    19 
No.  10,  p  552-555,  April  1986.  3  fig.  Translated 
form  Gidrotekhmcheskoe  Stroitel'stvo,  No.  10,  n 
42-44,  October  1985. 

Descriptors:  'Bulkhead  gates,  'Bulkheads,  'Hy- 
droelectric plants,  'Gates,  'Hydraulic  machinery, 
Mechanical  equipment,  Diversion  structures,  Tun- 
nels, Hydraulic  equipment. 

A  new  valve-type  additional  gate  was  installed  at 
the  diversion  tunnels  of  the  Rogun  Hydroelectric 
Station.  The  new  gate  practically  precludes  the 
possibility  of  wedging  during  operation  while  the 
presence  of  a  counterweight  permits  eliminating 
any  special  mechanism  for  closing  the  additional 
gate.  The  presence  of  a  rod  on  the  counterweight 
and  lever  mechanism  connecting  the  counter- 
weight with  the  valve  allows  opening  the  valve  by 
the  crane  of  the  gate  chamber  room  and  rigidly 
fixing  the  open  position  of  the  valve  on  the  hermet- 
ic cover.  The  dimensions  of  the  shaft  of  the  coun- 
terweight permit  removing  the  additional  gate  to 
the  room  of  the  mechanism  for  inspection  or  main- 
tenance. Short-stroke  hydraulic  drives  with  a  ca- 
pacity of  700  tons  were  developed  for  operating 
the  bulkhead  gates.  The  rods  connecting  the  hy- 
draulic drives  with  the  gates  were  made  detach- 
able. With  a  total  working  length  of  the  rod  of  17.6 
m  it  was  possible  to  divide  it  into  sections  not  more 
than  6.3  m  long,  which,  as  the  gate  is  lifted,  are 
disconnected  and  removed  to  a  special  rod  storage. 
This  made  it  possible  to  reduce  the  volume  of  rock 
excavation  by  550  cu  m  due  to  a  reduction  of  the 
height  of  the  room  of  the  mechanisms  of  the  bulk- 
head gate  chamber.  (Geiger-PTT) 
W87-00528 


TOOTHING-FREE  METHOD  OF  INSTALLING 
THE  EMBEDDED  PARTS  OF  GATES  AT  THE 
CHEBOKSARY  HYDROELECTRIC  STATION, 

L.  F.  Varlamova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19 
No.  10,  p  556-559,  April  1986.  3  fig.  Translated 
from  Gidrotekhmcheskoe  Stroitel'stvo,  No.  10,  p 
45-48,  October  1986. 

Descriptors:  'Hydroelectric  plants,  'Hydraulic 
equipment,  'Construction  equipment,  Hydraulic 
machinery,  Gates,  Design  criteria. 

During  construction  of  the  Cheboksary  hydrosta- 
tion,  all  embedded  parts  of  the  grooves  of  the  gates 
and  racks  of  the  powerhouse  were  installed  as 
preliminarily  enlarged,  concrete-encased  groove 
blocks  (CEGB)  by  the  toothing-free  method.  The 
labor  intensity  of  the  manufacture  and  installation 
of  the  CEGB  was  manufacture  3.34  man-days; 
installation  3.82  man-days;  total  7.16  man-days. 
The  consumption  of  materials  of  the  concrete- 
encased  open-groove  blocks  was  480  kg,  including 
275  kg  of  metal.  The  toothing-free  method  of 
installing  groove  structures  makes  it  possible  to 
organize  better  technological  methods  of  construc- 
tion and  installation  works  with  a  high  level  of 
mechanization  of  labor-intensive  processes,  to  per- 
form works  on  straightening,  finishing,  and  fasten- 
ing of  the  embedded  parts  in  the  block  at  the 
casting  yard,  to  reduce  the  amount  of  work  and 
number  of  installers  working  directly  at  the  hy- 
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drostation,  to  reduce  the  load  of  the  cranes  on 
installation  works,  and  to  accelerate  construction 
of  the  dam  and  start-up  of  the  first  units  with 
considerably  smaller  volumes  of  works  in  the 
toothed  sections  of  the  powerhouse.  (Geiger-PTD 
W87-00529 


INSTALLATION  OF  SPECIAL  GANTRY 
CRANES  BY  MEANS  OF  JIGS  AT  HYDRO- 
ELECTRIC STATIONS  UNDER  CONSTRUC- 
TION, 

M.  S.  Kuptsova. 

Hydrotechnical  Construction  HYCOAR,  Vol  19 
No.  10,  p  560-563,  April  1986.  3  fig.  Translated 
from  Gidrotekhnichesko  Stroitel'stvo,  No.  10,  d 
48-50,  October  1985. 

Descriptors:  'Hydroelectric  plants,  'Hydraulic 
equipment,  'Hydraulic  machinery,  Powerplants, 
Gates,  Construction  equipment. 

When  constructing  low-head  hydrostations  on  flat- 
land  rivers,  special  cranes  for  operating  the  gates 
of  outlets  and  inlets  are  installed  on  the  bank 
assembly  area  with  subsequent  rolling  of  the  fin- 
ished crane  to  the  structure.  When  constructing 
medium-head  hydrostations  under  conditions  of  a 
limited  territory,  the  structural  elements  of  the 
service  cranes  are  installed  by  means  of  rigid 
braces  adjustable  in  length  that  use  a  smaller  terri- 
tory for  assembly  works.  When  constructing  high- 
head  hydrostations  under  mountainous  conditions, 
it  is  necessary  to  assemble  service  gantry  cranes 
directly  on  the  structure  by  means  of  special  jigs. 
The  assembly  of  the  500-ton-capacity  gantry  crane 
of  the  Sayano-Shushenskoe  hydrostation  dam 
serves  as  an  example  of  assembling  service  cranes 
by  means  of  jigs.  Welding  of  the  joints  of  the  crane 
was  performed  along  with  a  special  inspection  of 
the  welding  process  to  merit  a  'Certificate  of  Qual- 
ity (Assembly)'.  (Geiger-PTT) 
W87-00530 


DEVICE  FOR  OVERLAND  TRANSPORT  OF  A 
SUCTION  DREDGE, 

M.  M.  Fridman. 

Hydrotechnical  Construction  HYCOAR,  Vol  19 
No.  11,  p  582-587,  May  1986.  4  fig,  1  tab,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  11-14,  November  1985. 

Descriptors:  'Dredging,  'Hydraulic  equipment, 
•Hydraulic  machinery,  Cost  analysis,  Mathemati- 
cal studies. 

An  economic  device  for  transporting  dredges 
overland  distances  of  over  80-100  m  was  devel- 
oped by  the  State  Institute  for  Design  of  Mechani- 
cal Equipment.  The  device  is  made  in  the  form  of 
two  traveling  hoisting  supports  located  on  the 
sides  of  the  dredge,  from  which  the  dredge  is 
suspended  by  means  of  a  block-and-cable  system. 
Suspension  is  accomplished  by  special  brackets  and 
welded  to  the  dredge  hull.  Independence  of  the 
device  for  overland  transport  of  the  dredge  is 
achieved  by  the  fact  that  movement  of  the  hoisting 
supports  relative  to  the  dredge  is  provided  by  its 
own  winches  (spudding  winches).  A  basic  calcula- 
tion scheme  for  detennining  the  forces  and  param- 
eters in  the  device  for  overland  transport  of  the 
dredge  is  presented.  Tests  of  the  new  method  of 
moving  dredges  and  the  device  for  accomplishing 
it  showed  that  by  the  present  method  only  rough 
grading  of  the  route  is  needed,  tamping  of  the  soil 
is  not  required,  there  was  greater  ease  of  maneu- 
vering, components  of  the  device  could  be  reused, 
and  personnel  needed  for  operation  was  minimal. 
(Geiger-PTT) 
W87-00532 


MECHANICAL       EQUIPMENT       OF       THE 
SECOND  LANE  OF  THE  SHEKSNA  LOCK, 

A.  A.  Malein,  and  1. 1.  Ortikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19 
No.  11,  p  596-601,  May  1986.  3  fig,  1  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No   11 
p  20-24,  November  1985. 
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Descriptors:  'Locks,  'Hydraulic  machinery,  •Hy- 
draulic equipment,  Design  criteria,  Navigation, 
Mechanical  equipment. 

During  the  design  of  the  second  lane  of  the 
Sheksna  lock,  considerable  innovations  were  intro- 
duced both  in  the  composition  of  the  equipment 
and  in  parts  of  traditional  structures.  When  design- 
ing the  layout  of  the  lock  the  following  were  taken 
into  account:  the  use  of  a  gantry  crane  on  the  lock; 
the  need  to  extend  the  established  guaranteed  navi- 
gation periods,  and  provision  of  the  lock  with 
equipment  ensuring  its  operation  at  negative  tem- 
peratures related  to  this.  The  mechanical  equip- 
ment of  the  upper  head,  lower  head,  culverts,  and 
chambers  are  described.  The  thorough  develop- 
ment of  the  technical  design  made  it  possible  to 
select  a  variant  of  the  mechanical  equipment  most 
corresponding  to  the  conditions  of  reliability  of  its 
operation  and  current  requirements  of  reducing  the 
labor  intensity  of  maintaining  mechanical  equip- 
ment. The  design  of  the  second  lane  of  the  Shaksna 
lock  and  the  working  out  of  problems  with  its 
mechanical  equipment  should  facilitate  the  design- 
ing of  the  second  lanes  of  other  locks.  (Geiger- 
PTT) 
W87-00534 


MECHANICAL  EQUIPMENT  OF  THE 
WATER-SUPPLY  SYSTEM  OF  NUCLEAR  AND 
THERMAL  POWER  STATIONS, 

V.  N.  Sheremet'ev,  and  T.  I.  Kashik. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  610-618,  May  1986.  9  fig,  1  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  31-35,  November  1985. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
equipment,  'Water  supply,  'Thermal  powerplants, 
'Nuclear  powerplants,  Hydroelectric  plants,  Pow- 
erplants, Intakes,  Pumping,  Fish  barriers. 

The  mechanical  equipment  of  the  water-supply 
system  of  nuclear  and  thermal  power  stations  func- 
tion to  deliver  water  of  the  required  amount,  cer- 
tain temperature,  and  free  from  mechanical  admix- 
tures to  the  condensors  of  the  turbine.  The  four 
basic  schemes  of  water-supply  systems  are:  once- 
through;  mixed;  recirculation  with  cooling  towers 
or  sprinkling  basin;  and  recirculation  with  a  cool- 
ing pond.  A  description  is  given  of  the  mechanical 
structures  used  in  these  water-supply  schemes, 
along  with  the  purpose  and  characteristics  of  each 
structure.  Included  are:  flood  and  release  outlets, 
circulation  pumping  stations,  pumping  stations  of 
the  first  and  second  lifts,  pumping  stations  of 
makeup  water  (additional  water),  pumping  stations 
of  cooling  towers  and  sprinkling  basins,  sluice  off- 
take regulators,  cutoff  and  switching  works  of 
waste  channels,  tail  walls  of  waste  channels,  pump- 
ing stations  and  works  of  clarified  water  channels, 
and  fish  barriers.  The  ability  to  unify  assemblies 
and  articles  makes  it  possible  to  quickly  provide 
power  installations  under  construction  with  techni- 
cal documents  of  a  high  quality  and  to  manufac- 
ture and  deliver  equipment  in  good  time.  (Geiger- 
PTT) 
W87-00537 


UNIVERSAL  GATE  CHAMBER  AS  THE  BASIS 
OF  UNIFYING  MECHANICAL  EQUIPMENT 
OF  BOTTOM  OUTLETS, 

Y.  I.  El'manov,  S.  V.  Farmkovskii,  and  I.  F. 
Kochanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  618-623,  May  1985.  5  fig,  2  ref.  Translat- 
ed from  Gidroteknicheskoe  Stroitel'stvo,  No.  11,  p 
36-39,  November  1985. 

Descriptors:  'Hydraulic  equipment,  'Bulkhead 
gates,  'Universal  gate  chamber,  'Gate  chambers, 
•USSR,   Mechanical   equipment,   Outlets,   Reser- 


gate  should  have  its  own  maintainability  regardless 
of  the  reservoir  level;  the  distance  between  the 
bulkhead  gates  and  the  emergency-guard  gates  is 
not  regulated  and  the  bulkhead  gate  can  be  ex- 
tended beyond  the  limits  of  the  gate  chamber.  The 
distance  between  the  emergency-guard  and  service 
gates  should  be  minimum,  but  not  less  than  3.5  m 
in  order  to  perform  works.  When  selecting  the 
number  of  openings  of  bottom  outlets  and  their 
geometric  dimensions,  preference  should  be  given 
to  variants  which  permit  using  standard-size  equip- 
ment. Standard-size  mechanical  equipment  can  be 
used  in  layouts  of  bottom  outlets  of  the  type  found 
at  Nurek,  Charvak,  and  Rogun  hydrostations. 
(Geiger-PTT) 
W87-O0538 

CLASSIFICATION  OF  SMALL  HYDROELEC- 
TRIC STATIONS  AND  STANDARDIZATION 
OF  THEIR  UNITS, 

M.  F.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  628-634,  May  1986.  8  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  53-56,  November  1985. 

Descriptors:  'Hydroelectric  plants,  'Turbines, 
♦Electric  powerplants,  'Electrical  equipment, 
Standards,  USSR. 

Microhydroelectric  stations  may  be  classified  as 
hydroelectric  stations  with  a  capacity  of  <0.1 
MW,  minihydroelectric  stations  with  a  capacity  of 
0.1-1  MW,  and  small  hydroelectric  stations  with  a 
capacity  of  1-10  MW.  In  foreign  practice  axial 
vertical  and  horizontal  straight-flow  units  and  bulb 
and  tube  turbines  are  used  for  low-head  plants, 
depending  on  the  local  conditions.  For  medium- 
head  plants  the  most  suitable  system  is  a  mixed- 
flow  turbine  with  a  horizontal  or  vertical  shaft  and 
fixed  or  adjustable  gate  apparatus.  Pelton  wheels 
are  used  for  high  heads.  For  the  purposes  of  equip- 
ment unification,  the  four  most  widespread  types 
and  layouts  of  turbine  equipment  are:  vertical  pro- 
peller with  fixed  adjustment  of  the  runner  blades; 
horizontal  axial  with  an  S-shaped  draft  tube  and 
outlying  horizontal  generator;  horizontal  axial 
straight-flow  with  an  outlying  vertical  generator; 
and  vertical  mixed  with  a  curved  draft  tube  and 
vertical  generator.  The  main  parameters  of  the 
turbine  can  be  determined  approximately  (with 
consideration  of  the  head  and  turbine  setting)  from 
the  nomogram  compiled  for  each  type  of  turbine. 
To  provide  reliable  operation  of  the  equipment,  the 
following  protection  with  transmission  of  the 
signal  to  the  control  point  can  be  included:  for  the 
turbines  -  high  temperature  of  the  bearings,  me- 
chanical brakes,  decrease  of  oil  pressure;  for  gen- 
erators -  excess  of  speed,  overload,  overheating, 
reverse  power,  shortcircuiting,  'grounding'  in  the 
excitation  system;  for  the  auxiliary  equipment  -  loss 
of  voltage  and  protection.  (Geiger-PTT) 
W87-00540 


discussed  in  light  of  laboratory  and  field  tests. 
Main  characteristics  of  dolomitic  soils  are  com- 
pared with  the  requirements  for  soils  suitable  to  be 
placed  by  this  method.  Special  uses  of  this  method 
as  performed  in  the  Al-Oadisiya  Dam  construction 
are  described.  Limitations  and  shortcomings  of  this 
technology  are  discussed  for  the  dolomitic  soils 
filled  into  the  core  of  the  dam.  It  is  concluded  that 
the  method  of  compacting  dolomite  into  water  is 
acceptable  for  dam  construction,  with  satisfactory 
filling  of  sumps  and  large  depressions  and  meeting 
quality  control  requirements.  The  method  provides 
good  contact  with  the  foundation  material.  (Roch- 
ester-PTT) 
W87-0O210 


8D.  Soil  Mechanics 


HYDROLOGY  OF  A  SLOPING,  STRUCTURED 
CLAY  SODL  AT  WYTHAM,  NEAR  OXFORD, 
ENGLAND, 

Helix  Software  Consultants,  London  (England). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-O0151 


The  State  All-Union  Construction  and  Installation 
Trust  attaches  special  importance  to  unification  of 
mechanical  equipment.  As  a  result  of  many  years 
of  work,  the  design  of  a  universal  gate  chamber 
was  developed  which  included  an  outlet  equipped 
with  three  rows  of  gates  (bulkhead,  emergency- 
guard,  and  special  vertical  service).  The  bulkhead 


EARTH  DAM  CONSTRUCTION  BY  DOLO- 
MITE FTLLED  INTO  WATER, 

State  Organization  for  Dams,  Baghdad  (Iraq).  Al- 
Qadisiya  Dam  Establishment. 
A.  R.  Kh.  Salem.  ,--.-- 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  112,  No.  5,  p  510-521,  May  1986.  7 
fig,  4  tab,  6  ref. 

Descriptors:  'Dam  construction,  'Earth  dams, 
•Dolomite,  •Compaction,  Field  tests,  Al-Qadisiya 
Dam,  Iraq,  Haditha  Dam,  Soil  structure. 

A  method  of  compacting  dolomite  into  water  as  a 
part  of  Al-Quadisiya  Dam  (Iraq,  called  Haditha 
Dam  until  November  1984)  core  construction  is 


SLIDE  IN  UPSTREAM  SLOPE  OF  LAKE 
SHELBYVTLLE  DAM, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

D.  N.  Humphrey,  and  G.  A.  Leonards. 
Journal    of    Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  112,  No.  5,  p  564-577,  May  1986. 
10  fig,  3  tab,  9  ref. 

Descriptors:  'Lake  Shelbyville  Dam,  'Dam  fail- 
ure, 'Earth  dams,  Illinois,  Slope  stability,  Pore 
water  pressure,  Dam  construction,  Stress  stability, 
Shear  strength,  Soil  compaction,  Clay. 

Key  features  of  embankment  design  and  construc- 
tion are  discussed  with  reference  to  a  slide  that 
occurred  on  the  upstream  slope  of  Lake  Shelby- 
ville Dam  (Kaskaskia  River,  central  Illinois)  in 
1972,  soon  after  dam  construction,  but  prior  to 
filling  of  the  reservoir.  The  dam  is  a  108-ft  high 
earth  dam  completed  in  1970.  The  nature  and 
chronology  of  the  slide  is  described  here  and  data 
on  movements,  shear  strengths,  and  pore  pressures 
are  examined.  Possible  failure  mechanisms  are  in- 
vestigated and  an  explanation  for  the  slide  is  given. 
Re-examination  of  construction  records  revealed  a 
layer  of  more  plastic,  weaker  fill  in  the  closure 
section  at  the  elevation  at  the  base  of  the  slide. 
Movements  were  gradual  because  the  well-com- 
pacted clay  soil  tended  to  dilate  when  sheared, 
which  induced  negative  excess  pore  water  pres- 
sures that  temporarily  increased  the  strength  of  the 
failure  zone.  As  drainage  occurred,  the  effective 
stresses  acting  on  the  failure  surface  decreased 
with  time  and  the  shear  strength  was  reduced  from 
that  corresponding  to  undrained  shear.  According- 
ly, total  stress  analysis,  using  undrained  shear 
strength,  is  not  a  reliable  index  of  stability  in  well- 
compacted,  silty  clay  fills.  (Rochester-PTT) 
W87-00211 

EXAMPLE  OF  A  PEAT  FLOW  NEAR  PRINCE 
RUPERT,  BRITISH  COLUMBIA, 

Thurber  Consultants  Ltd.,  Vancouver  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2J. 
W87-00280 

SALVAJTNA:  A  CONCRETE-FACED  DAM  ON 
A  DD7FICULT  FOUNDATION, 

Ingetec  S.A.,  Bogota  (Colombia). 

J.  E.  Hacelas,  and  C.  A.  Ramirez. 

International  Water  Power  and  Dam  Construction, 

Vol.  38,  No.  6,  p  18-24,  June  1986.  12  fig,  3  tab,  11 

ref. 

Descriptors:  •Concrete-faced  dams,  'Dam  founda- 
tions, Colombia,  Gravel-rockfill  dams,  Embank- 
ment zoning,  Toe  slab  design,  Soft  rocks,  Leakage, 
Settlement. 

The  Cauca  River  Regulation  Project  which  in- 
cludes the  Salvajina  Dam  is  in  southwest  Colom- 
bia. The  148  m-high  Salvajina  Dam  is  the  second 
highest  concrete-faced,  gravel-rockfill  dam  in  the 
world.  The  dam  is  on  a  difficult  and  variable 
foundation,  which  required  the  implementation  of 
several  corrective  methods  in  the  toe  slab  design 
and  in  the  foundation  treatment.  Embankment 
zoning  permitted  the  economical  use  of  soft  rock 
from  the  required  excavations  in  combination  with 
gravel.  The  dam  was  completed  in  late  1984,  and 
upon  filling  for  the  second  time  in  1986,  leakage 
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was  found  to  be  negligible  and  settlement  normal 

(Main-PTT) 

W87-00316 


TECHNOLOGY  OF  HYDRAULIC  FILLING  OF 
STRUCTURES  FROM  LOESSIAL  LOAMS 
WITH  INTENSIFICATION  OF  THEIR  DEWA- 
TERING, 

D.  L  Melamut,  and  R.  Z.  Utyaganov. 
Hydrotechnical  Construction  HYCOAR,  Vol    19 
No.  11,  p  576-581,  May  1986.  5  fig,  1  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  7-11,  November  1985. 

Descriptors:  •Earth  dams,  *Earthworks,  'Dam 
construction,  •Loess,  *  Loams,  Soil  water,  Soil  me- 
chanics, Cost  analysis,  Embankments,  Reservoirs, 
Dewatering,  Design  criteria,  Dam  foundations, 
Dam  design,  Evaporation,  Hydraulic  fill,  Hydrau- 
lic-fill dams. 

It  is  expedient  to  use  the  hydraulic-filling  method 
of  placing  the  soils  with  intensification  of  their 
dewatering  and  compaction  when  constructing 
earth  dams  and  embankments  from  loessial  loams. 
Intensification  of  dewatering  and  compaction  is 
achieved  by  natural  drying  and  moisture  exchange 
between  the  fresh  hydraulic  fill  and  dry  soil.  The 
cost  of  placing  soil  in  the  recommended  structured 
technology  decreases  by  20-30%  compared  with 
the  rolled-fill  method  as  a  result  of  a  reduction  in 
labor  expenditures  and  earthmoving  and  transport. 
When  planning  the  recommended  technology  of 
hydraulic  filling  of  structures  it  is  necessary  to  take 
into  account  the  main  technological  and  design 
parameters  and  geotechnical  characteristics  such  as 
time  of  dewatering  the  hydraulic  fill  to  the  optimal 
moisture  content,  dry  density  of  the  hydraulic  fill, 
and  its  fractional  composition.  The  present  method 
was  used  in  constructing  the  loam  stretches  of  the 
dam  of  the  second  phase  of  the  Kopet  Dag  reser- 
voir. (Geiger-PTT) 
W87-O0531 


ANALYZING  PERMANENT  DRIFT  DUE  TO 
CYCLIC  LOADS, 

Norges  Geotekniske  Inst.,  Oslo. 
G  Bouckovalas,  W.  A.  Marr,  and  J.  T.  Christian. 
Journal    of   Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  112,  No.  6,  p  579-593,  June  1986. 
12  fig,  4  tab,  13  ref. 

Descriptors:  'Load  distribution,  'Mathematical 
models,  *Soil  mechanics,  'Permanent  drift,  Finite 
element  method,  Mathematical  studies,  Mathemati- 
cal equations. 

An  analytical  model  has  been  developed  to  predict 
permanent  stresses  and  strains  in  sands  under 
cyclic  loading  for  general  drainage  and  boundary 
conditions.  Here  the  model  is  combined  with  the 
finite  element  method  to  predict  the  permanent 
displacement  of  a  storm  barrier  under  combined 
tidal  and  wave  loading.  The  results  are  compared 
with  predictions  from  previous  analyses,  yielding  a 
good  correlation.  The  effects  of  drainage  condi- 
tions and  soil  densification  on  permanent  displace- 
ment are  evaluated.  The  results  demonstrate  the 
importance  of  including  in  the  pore  pressure  calcu- 
lation the  effects  of  both  the  tendency  for  volume 
change  and  the  change  in  the  average  total  stress. 
(Author's  abstract) 
W87-00733 


DEVELOPMENT  AND  APPLICATION  OF  A 
COMBINED  SOIX  WATER-SLOPE  STABILITY 
MODEL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
™r  Pnniary  bibliographic  entry  see  Field  2G. 
W87-00759 

8E.  Rock  Mechanics  and 
Geology 


ROCK  EROSION, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

E.  Reinius. 

International  Water  Power  and  Dam  Construction, 


Vol.  38,  No.  6,  p  43-48,  June  1986.  9  fig,  8  tab,  3 
ref. 

Descriptors:  'Rocks,  'Erosion,  'Flumes,  Water 
pressure,  Joints,  Uplift  forces,  Turbulence,  Pres- 
sure coefficients. 

Eight  model  tests  were  performed  in  a  flume  to 
measure  the  water  pressures  around  a  simulated 
rock  block.  A  bottom  with  vertical  joints  and  with 
small  vertical  displacement  heights  between  the 
blocks  was  tested.  Joints  with  different  angles  to 
the  vertical,  simulating  excavated  rock  surfaces  or 
sedimentary  rock  with  joints  or  layers  inclined, 
were  also  tested.  Results  of  the  testing  program 
showed  pressure  coefficients  up  to  c  =  0.67  existed 
in  joints  of  the  simulated  rock  mass.  On  the  leeside 
of  the  protrusion  negative  pressure  coefficients  ex- 
isted. Experience  with  supercritical  flow  down- 
stream of  spillways  has  shown  that  erosion  will 
occur  to  only  a  small  extent  or  not  at  all  in  rock  of 
good  quality  in  which  the  rock  blocks  between 
joints  or  cracks  are  large  and  interlocked.  (Main- 
PTT) 
W87-00320 


TNFLUENCE  OF  THE  KARST  SPRING  SUB- 
MERGENCE ON  THE  KARST  AQUIFER 
REGIME, 

Karst  Water  Research  Inst.,  Trebinje  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-O0638 


EFFECT  OF  SEDIMENT  ON  EARTHQUAKE- 
INDUCED  RESERVOIR  HYDRODYNAMIC 
RESPONSE, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-00732 


ANALYZING  PERMANENT  DRTFT  DUE  TO 
CYCLIC  LOADS, 

Norges  Geotekniske  Inst.,  Oslo. 

For  primary  bibliographic  entry  see  Field  8D. 

W87-00733 


8F.  Concrete 


SALVAJINA:  A  CONCRETE-FACED  DAM  ON 
A  DD7FICULT  FOUNDATION, 

Ingetec  S.A.,  Bogota  (Colombia). 

For  primary  bibliographic  entry  see  Field  8D. 

W87-00316 


CONDITION  OF  THE  CONCRETE  DAM  OF 
THE  TOKTOGUL  HYDROELECTRIC  STA- 
TION ACCORDING  TO  ON-SITE  OBSERVA- 
TION DATA, 

S.  A.  Berezinskii,  F.  G.  Enikeev,  K.  I.  Maksimov, 
G.  K.  Khakinova,  and  M.  S.  Kazachenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  470-478,  March  1986.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p  17-23, 
September  1985.  7  fig,  4  tab,  7  ref. 

Descriptors:  'Concrete  Dams,  'On-site  investiga- 
tions, 'Structural  behavior,  Hydraulic  engineering, 
Hydroelectric  plants,  Concrete  testing,  Perform- 
ance evaluation,  Grouting. 

The  Toktogul  triangular  concrete  dam,  USSR,  was 
constructed  in  a  narrow  canyon  and  is  215  m  high 
with  a  173  m  wide  base  along  the  flow.  The 
increase,  compared  with  the  design,  of  tensile 
stresses  on  the  faces,  caused  by  deviation  of  the 
temperature  regime  of  the  concrete,  does  not  pose 
a  clanger  for  the  structure.  The  absence  of  substan- 
tial disturbances  of  the  solidity  of  the  structure, 
indicates  a  high  level  of  observance  of  the  specifi- 
cations when  constructed,  substantiation  of  the 
adopted  sizes  of  the  concreting  blocks,  and  the 
effectiveness  of  the  cooling  and  monitoring  means 
being  used.  The  grout  curtain,  consolidation  grout- 
ing of  the  foundation,  and  developed  drainage 
system  under  the  dam  and  in  the  wall  abutments  of 
the  foundation  provide  effective  reduction  of  the 
seepage  heads  in  the  foundation  and  absence  of 
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escape  of  the  seepage  flow  onto  the  walls  near  the 
downstream  face.  The  settlement  of  the  dam,  now 
relatively  stabilized,  was  less  than  calculated.  The 
process  of  deformation  of  the  joints  after  grouting 
has  stabilized.  (McFarlane-PTT) 
W87-O0451 

8G.  Materials 


DEZTNCIFICATION  UPDATE, 

T.  C.  Jester. 

American  Water  Works  Association  JAWWA5 

Vol.  77,  No.  10,  p  67-69,  October  1985.  1  fig,  8  ref. 

Descriptors:  'Dezincification,  'Copper,  'Zinc, 
•Corrosion,  Valves,  Hydrogen  ion  concentration, 
Conductance,  Alkalinity,  Brass. 

The  occurence  of  dezincification  in  valves  and 
fittings  made  of  brass  alloys  with  a  high  content  of 
zinc  has  caused  relatively  few  problems  in  the 
United  States  although  it  is  a  problem  in  many 
parts  of  Europe  and  abroad.  This  is  due  to  AWWA 
standards  that  call  for  the  use  of  low-zinc  brass 
alloys.  However,  not  all  waters  would  subject 
high-zinc  brass  to  dezincification,  so  water  suppli- 
ers should  be  aware  of  the  mechanism  and  the 
causes  and  effects  of  this  type  of  corrosion.  Experi- 
mental studies  regarding  water  characteristics  that 
promote  layer  type  dezincification  concluded  that 
three  water  quality  factors  should  be  considered: 
(1)  chloride  content,  (2)  temporary  hardness  or 
alkalinity  and  (3)  pH.  A  literature  review  and  a 
summary  of  findings  in  studies  undertaken  since 
1955  on  dezincification  are  provided.  (Author's 
abstract) 
W87-00437 


81.  Fisheries  Engineering 


FISH  RECRUITMENT  AND  MOVEMENT  IN  A 
FLOOD  CONTROL  RESERVOHt  AND  TAJX- 
WATER, 

Fish  and  Wildlife  Service,  Bowling  Green,  KY. 
National  Reservoir  Program. 
K.  E.  Jacobs,  W.  D.  Swink,  J.  M.  Nestler,  and  L. 
T.  Curtis. 

Final  Report.  Technical  Report  E-85-15,  Decem- 
ber 1985.  60  p,  12  fig,  16  tab,  24  ref.  Contract  No. 
DACW39-83-M-0631. 

Descriptors:  'Reservoirs,  'Fish  migration,  'Fish 
guiding,  'Flood-control  storage,  'Tailwater,  Fish- 
eries, Fish  behavior,  Fish  populations,  Ecology, 
Barren  River  Lake,  Kentucky. 

This  report  identifies  factors  that  alter  the  relative 
abundance  of  tailwater  fishes.  Specifically,  the  ob- 
jectives of  this  study  were  to  determine  the  signifi- 
cance of  fish  recruitment  from  the  reseroivr  into 
the  tailwater,  determine  which  species  are  recruit- 
ed from  the  reservoir,  identify  conditions  in  the 
tailwater  that  foster  the  concentration  of  fish,  iden- 
tify the  season  of  recruitment,  and  describe  the 
direction  and  season  of  movement  of  tailwater 
fishes.  To  meet  these  objectives,  fish  were  inten- 
sively sampled,  marked,  and  recaptured  in  the  im- 
mediate tailwater  of  Barren  River  Lake,  Ky.,  for  1 
year.  Analyses  of  the  resulting  data  indicated  that 
the  reservoir  may  be  the  source  of  recruitment  for 
the  most  abundant  fish  in  the  tailwater  of  deep- 
release,  flood  control  reservoirs;  the  passage  of  fish 
from  the  reservoir  into  the  tailwater  exhibits  pro- 
nounced seasonality;  the  seasonality  of  fish  passage 
can  be  related  to  conditions  in  the  reservoir  rela- 
tive to  the  behavior  of  certain  common  fishes;  and 
project  operation  can  have  substantial  effects  on 
the  tailwater  fishery  by  altering  conditions  that 
foster  the  movement  of  reservoir  fish  into  the 
tailwater.  (Author's  abstract) 
W87-00038 


ELECTROSTATIC  MECHANISM  OF  SURVIV- 
AL OF  VTRULENT  AEROMONAS  SALMONI- 
CIDA  STRAINS  DM  RIVER  WATER, 

Hokkaido  Fish  Hatchery,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  5C. 
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Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
Df  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 
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luminum  is  the  most  abundant  metal  in  the 
rth's  outer  crust.  It  mostly  forms  alumino-sili- 
tes  whose  crystal  structure  could  be  visualized  as 
dered  three-dimensional  arrays  of  0(2-)  and 
H(-)  anions  in  various  packing  arrangements.  The 
ordination  behavior  of  Al  carries  over  into  its 
actions  during  rock  weathering  and  in  precipita- 
>n  processes  that  may  occur  in  aqueous  solutions. 
hen  aluminum  is  disrupted  from  primary  mineral 
tices  during  weathering,  it  commonly  precipi- 
es  in  a  secondary  mineral  where  Al(3  +  )  is  in 
tahedral  coordination  with  OH(-).  In  natural 
iters,  aluminum  concentrations  are  small  mainly 
cause  of  its  stable  structure  formation.  However, 
waters  with  pH  below  4.5  or  above  9  or  those 
iters  which  contain  complex  ligands,  aluminum 
quite  soluble.  The  tendency  for  aluminum  ions  to 
ach  to  negatively  charged  sites  and  for  relative- 
stable  aluminum  hydroxide  polymers  to  grow  at 
:h  sites  could  be  a  mechanism  whereby  alumi- 
m  interfaces  with  biological  processes  that  occur 
and  across  membrane  surfaces.  Analytical  proce- 
res  for  determining  Al  in  solution  in  water  may 
:ld  unreliable  results  because  of  the  effects  of 
mplexing  and  hydroxide  polymerization. 
Jiumbatta-PTT) 
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aiding  Research  Establishment,  Princes  Risbor- 
gh  (England).  Princes  Risborough  Lab. 
»r  primary  bibliographic  entry  see  Field  5B. 
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RADIONUCLIDE      TRANSPORT      IN      FAST 
CHANNELS  IN  CRYSTALLINE  ROCK, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 
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W87-01626 


2A.  General 


SUMMARY  OF  THE  NINETEENTH  MEETING 
OF  THE  INTERAGENCY  ADVISORY  COM- 
MITTEE ON  WATER  DATA. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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GEOCHEMICAL  MODELING:  A  COMPARI- 
SON OF  FORWARD  AND  INVERSE  METH- 
ODS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 
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GRAPHICAL  AND  STATISTICAL  TREAT- 
MENT OF  STANDARD  FORMATION  WATER 
ANALYSES, 

Geological  Survey  of  Canada,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  2K. 
W87-00906 


MULTIVARIATE  STATISTICAL  ANALYSIS 
AND  CHEMICAL  MASS  BALANCE  ANALYSIS 
OF  WATERS  OF  THE  COPPER  RIVER  BASIN, 
ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-00907 


ANALYTICAL  SOLUTION  OF  LEAF-SHAPED 
BASIN  FLOW, 

Technical  Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECT  OF  SPATIAL  VARIABILITY  OF  EF- 
FECTIVE RAINFALL  ON  DIRECT  RUNOFF 
BY  A  GEOMORPHOLOGIC  APPROACH, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

C.  Corradini,  and  V.  P.  Singh. 

Journal  of  Hydrology,  JHYDA7,  Vol.  81,  No.  1/2, 

p  27-43,  October  30,   1985.  5  fig,   10  tab,   16  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Rain- 
fall, 'Runoff,  'Geomorphology,  'Model  studies, 
Rainfall  distribution,  Precipitation,  Rainstorms, 
Storms,  Italy. 

The  importance  of  spatial  variability  of  effective 
rainfall  input  to  a  direct  runoff  model  was  analyzed 
by  the  geomorphologic  approach  based  on  the  use 
of  different  paths  determined  according  to  the 
Horton-Strahler  ordering  scheme.  Actual  effective 
rainfall  distributions  were  derived  from  observed 
rainfall-runoff  events  on  four  large  basins  in  Cen- 
tral Italy,  together  with  synthetic  storms,  preserv- 
ing effective  rainfall  depths.  Storms  of  different 
time  distribution  were  used,  and  for  each  of  them 
sensitivity  of  basin  response  to  the  spatial  variabili- 
ty of  effective  rainfall  was  computed.  Sensitivity 
was  minor.  A  comparison  of  the  geomorphologic 
approach  with  the  Clark  method  was  also  carried 
out  for  the  spatially  variable  synthetic  storms  of  1 
h  duration.  The  Clark  method  was  more  sensitive 
to  spatial  variability  of  effective  rainfall.  It  is 
argued  that  it  is  unreasonable  to  use  the  geomor- 
phologic approach  in  computing  basin  response  for 
spatially  variable  effective  rainfall  as  model  input. 
An  analysis  of  the  distribution  throughout  the 
basin  of  overland  regions  composing  each  path 


revealed  that  the  averaging  scheme  of  the  channel 
network,  following  the  Horton-Strahler  ordering 
scheme,  was  inappropriate.  (Author's  abstract) 
W87-01171 


SENSITIVITY  ANALYSIS,  CALD3RATION 
AND  PREDICTIVE  UNCERTAINTY  OF  THE 
INSTTTUE  OF  HYDROLOGY  DISTRIBUTED 
MODEL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
C.  C.  M.  Rogers,  K.  J.  Beven,  E.  M.  Morris,  and 
M.  G.  Anderson. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2 
p  179-191,  October  30,  1985.  7  fig,  2  tab,  16  ref. 
National  Environment  Research  Council  (Eng- 
land) Grant  GR3/4840. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  *IHDM,  'Hydrology,  'Catchment/areas,, 
'Sensitivity  analysis,  Storms,  Calibrations,  Flow 
profiles. 

The  physically  based  Institue  of  Hydrology  Dis- 
tributed Model  (IHDM)  is  briefly  described  and 
applied  to  the  Tanllwyth  catchment,  Powys, 
Wales.  Model  predictions  were  found  to  be  most 
sensitive  to  a  surface  flow  roughness  parameter 
and  the  saturated  hydraulic  conductivity  of  the 
soil.  Effective  values  were  determined  by  minimiz- 
ing an  error  function  for  the  simulation  of  five 
storms.  The  ability  of  the  IHDM  to  forecast  flood 
flows,  using  known  parameter  values  and  without 
using  measured  flows  to  optimize  the  values,  was 
demonstrated  by  using  the  effective  parameter 
values  for  two  other  storms.  The  variation  in  cali- 
brated parameter  values  between  storms  events 
was  taken  as  an  estimate  of  the  uncertainty  associ- 
ated with  the  'effective'  parameter  values.  This 
variation  is  small  compared  with  the  expected  vari- 
ation for  different  vegetation  and  soil  types.  How- 
ever, the  Rosenblueth  method  indicates  that  there 
is  significant  uncertainty  in  flow  predictions  for  the 
two  additional  storms  associated  with  the  use  of 
uncertain  effective  parameters.  (Doria-PTT) 
W87-01177 


ESTIMATION  OF  PARAMETERS  OF  THE  DIS- 
CRETE, LINEAR,  INPUT-OUTPUT  MODEL. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  15-30,  June  15,  1986.  1  fig,  2  tab,  15  ref. 

Descriptors:  'Model  studies,  'Estimating,  'Hydro- 
logic  models,  'Rainfall-runoff  relationships,  Math- 
ematical studies,  Estimating  equations,  Least- 
squares  method. 

Significant  advances  have  been  made  in  adapting 
the  linear  systems  theory  for  modeling  the  rainfall- 
runoff  process.  Such  hydrologic  models,  known  as 
input-output  models,  attempt  to  establish  a  causal 
linkage  between  two  or  more  observed  phenomena 
without  detailed  description  of  the  physical  proc- 
ess under  investigation.  Some  properties  of  dis- 
crete, linear,  hydrologic,  input-output  models  are 
described,  and  four  different  methods  are  suggest- 
ed for  estimating  model  parameters.  These  include 
least-squares,  correlation  functions,  linear  pro- 
gramming, and  quadratic  programming.  Numerical 
examples  show  the  use  of  these  methods.  (Doria- 
PTT) 
W87-01178 


USE  OF  THE  CHLORIDE  ION  IN  DETERMIN- 
ING HYDROLOGIC-BASIN  WATER  BUDGETS 
-  A  3- YEAR  CASE  STUDY  IN  THE  SAN  JUAN 
MOUNTAINS,  COLORADO,  U.S.A., 

Geological  Survey,  Denver,  CO. 

H.  C.  Claassen,  M.  M.  Reddy,  and  D.  R.  Halm. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 

p  49-71,  June  15,  1986.  5  fig,  7  tab,  15  ref.  USGS- 

DOE        Interagency        Agreement        DE-AI08- 

76DP00474. 

Descriptors:  'Groundwater  movement,  'Tracers, 
'Watersheds,  'Hydrologic  budget,  'San  Juan 
Mountains,  Colorado,  'Case  studies,  'Soil  water, 
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Group  2A — General 

•Recharge,  Available  water,  Chlorides,  Precipita- 
tion, Evaporation,  Runoff 

Measurement  of  chloride  concentration  and  water 
equivelent  in  precipitation  and  recharge  at  a  site 
can  be  extrapolated  to  determine  available  mois- 
ture in  a  nearby  basin.  This  method  also  may  be 
extrapolated  to  a  basin  with  similar  climatic  char- 
acteristic if  precipitation,  vegetation,  and  topo- 
graphic data  are  available.  Soil-moisture  measure- 
ments indicate  the  average  10%  error  in  moisture 
balace  can  be  attributed  to  annual  changes  in  stor- 
age. Data  requirements  for  the  method  are  consid- 
erably less  than  data  requirements  for  energy- 
budget  methods.  Potential  applications  include:  (1) 
estimating  total  available  moisture  from  chloride 
concentrations  in  groundwater  or  surface  water  or 
both;  (2)  modeling  paleoclimatic  scenarios  and 
evaluating  their  correctness  by  comparison  with 
paleo-groundwater  chloride  concentrations;  and 
(3)  providing  an  independent  comparison  for  water 
budgets  obtained  by  energy-budget  methods.  The 
method  cannot  be  applied  readily  to  systems  with  a 
lithologic  source  of  chloride.  Most  systems  consist- 
ing primarily  sof  tuff,  intrusive  volcanic  rock,  non- 
marine  sediments,  quartzite,  and  other  metamor- 
phic  rocks  are  suitable  for  application  of  the 
model.  (Author's  abstract) 
W87-01180 


ENTROPY  AS  A  MEASURE  OF  HYDROLOGIC 
DATA  UNCERTAINTY  AND  MODEL  PER- 
FORMANCE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01183 


RELATIONSHIP  BETWEEN  DATA  AND  THE 
PRECISION  OF  PARAMETER  ESTIMATES  OF 
HYDROLOGIC  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

V.  K.  Gupta,  and  S.  Sorooshian. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 

p  57-77,  October  30,  1985.  8  fig,  2  tab,  21  ref.  NSF 

Grant  CEE-82 17823. 

Descriptors:  'Hydrologic  models,  'Parameter  esti- 
mates, Maximum  likelihood  approach,  Simultane- 
ous studies,  Rainfall-runoff  models,  Parametric  hy- 
drology, Mathematical  studies,  Statistics. 

The  relationship  between  data  used  for  hydrologic 
model  calibration  and  the  precision  of  model  pa- 
rameter estimates  is  discussed.  The  analysis  was 
conducted  within  the  framework  of  the  maximum 
likelihood  approach  to  model  selection.  The  con- 
cept of  'information'  is  discussed  and  the  relation- 
ship between  information  and  parameter  uncertain- 
ty is  examined.  That  analysis  provides  some  inter- 
esting insights  into  the  role  the  quality  and  quantity 
of  the  data  used  play  in  the  identification  proce- 
dure. A  method  is  suggested  for  selecting  data  sets 
suitable  for  model  calibration.  The  ideas  are  illus- 
trated by  means  of  simulation  studies  using  a  con- 
ceptual-type rainfall-runoff  model.  Some  insight  is 
provided  of  the  relationships  between  characteris- 
tics of  the  data  and  parameter  precision.  These 
ideas  have  relevance  to  selecting  and  devising 
model  parameters  having  orthogonal  effects  on  the 
objective  function,  and  the  trade-offs  between  data 
availability  and  the  degree  of  model  sophistication. 
(Khumbatta-PTT) 
W87-01193 


DETERMINATION  OF  PARAMETERS  BY 
LINEAR  PROGRAMMING,  FOR  A  MODEL 
WITH   N-LINEAR   RESERVOIRS  IN  SERIES, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-01196 


PARTIAL  AREA  HYDROLOGY  AND  REMOTE 
SENSING, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  7B. 
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IMPROVEMENTS  IN  THE  INVERSE  ESTIMA- 
TION METHOD  OF  EFFECTIVE  RAINFALL 
FROM  RUNOFF, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 
M.  Hino. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  137-147,  January  15,  1986.  5  fig,  12  ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Linear 
models,  'Stochastic  models,  'Effective  rainfall, 
•Runoff,  'Inverse  estimation  method,  Nonlinear 
hydrologic  system,  Effective  precipitation,  Rain- 
fall-runoff volume. 

A  method  is  presented  for  improving  inverse  esti- 
mation of  effective  rainfall  subsystems  from  runoff 
time  series.  False  stochastic  fluctuations  can  be 
eliminated  by  statistical  means.  Hydrologic  systems 
are  generally  nonlinear  although  they  may  be  con- 
sidered to  be  composed  of  linear  subsystems.  The 
nonlinearity  is  caused  mainly  by  the  nonlinear  sep- 
aration of  rainfall  into  the  subsystems.  Therefore 
the  effective  rainfall  components  for  each  linear 
subsystem  may  be  estimated  from  the  runoff  com- 
ponent time  series  by  the  linear  expression  of  the 
unit  hydrograph.  The  methods  of  obtaining  the 
realizable  unit  hydrograph  ordinates  are  applied  to 
derive  the  rainfall  component  time  series  for  a 
subsystem.  The  two  alternate  methods,  i.e.  the 
smoothed  least  squares  and  the  LP  (Linear  Pro- 
gramming) technique  may  be  applied  to  eliminate 
the  stochastic  error  inherent  in  time  series  from  the 
hydrological  system,  if  its  level  is  not  high.  Com- 
parison between  the  results  obtained  by  these 
methods  guarantees  their  reliability  and  affords  the 
bases  for  the  further  application.  (Khumbatta- 
PTT) 
W87-01201 


RELATIONSHD?  BETWEEN  THE  RUNOFF 
CURVE  NUMBER  AND  HYDROLOGIC  SOIL 
PROPERTTES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Plant  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field   2G. 
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SEPARATION    OF   A    SNOWMELT   HYDRO- 
GRAPH  BY  STREAM  CONDUCTANCE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-01269 


CONSIDERATION  OF  THE  INTRASEASONAL 
VARIATION  OF  THE  PROBABHJTY  OF  MAX- 
IMUM DISCHARGES, 

V.  E.  Belikov,  G.  I.  Eremeeva,  and  B.  Y.  Kagan. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.   1,  p   16-21,  July   1985.   2  fig,   3  tab,   5  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
1,  January  1985. 

Descriptors:  •Maximum  flow,  'Floods,  'Runoff, 
'Model  studies,  'Flood  flow,  Flow,  Rainfall, 
Rivers. 

An  objective  and  interrelated  calculation  that  con- 
siders the  intraseasonal  variations  of  equiprobable 
maximum  discharges  can  be  performed  using  the 
multiflood  method  based  on  the  more  complete 
than  usual  use  of  available  runoff  information.  The 
multiflood  method  is  based  on  use  of  curves  of  the 
every-flood  probability  exceedance  (EFPE).  When 
plotting  these  curves,  all  independent,  practically 
significant  floods  are  considered  (floods  whose 
maximum  discharges  are  close  to  the  minimum 
discharge  from  the  series  of  the  annual  maximum 
flood  discharges  during  long-term  observation). 
The  calculations  and  plottings  are  described.  Con- 
sideration of  the  time  factor  when  calculating 
annual  variations  of  equiprobable  discharges  per- 
formed on  the  basis  of  the  multiflood  method  can 
result  in  substantial  economy  in  the  construction 
and  operation  of  hydrostations  without  exceeding 
the  standard  permissible  degree  of  risk  of  destruc- 


tion of  the  structure  by  water  overflowing  the 
channel  or  reservoir.  The  expenses  for  additional 
design  development  will  be  anegligible  fraction  of 
the  savings  realized.  (Doria-PTT) 
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IMPORTANCE  OF  THE  CONVERGENCE  CRI- 
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14  ref. 
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The  automatic  calibration  of  conceptual  rainfall- 
runoff  models  is  an  increasingly  popular  technique, 
and  several  scientists  have  studied  the  respective 
merits  of  various  algorithms  of  nonlinear  optimiza- 
tion and  of  different  objective  function.  In  order  to 
do  so  they  often  have  used  the  synthetic  calibra- 
tion. This  is  a  calibration  whose  measured  output  is 
replaced  by  a  series  previously  calculated  by  the 
model,  using  arbitrary  known  values  as  parameters. 
The  precision  of  a  synthetic  calibration  can  be 
evaluated  by  comparing  the  estimated  parameters 
to  the  values  used  to  generate  the  synthetic  series. 
However,  several  studies  of  the  synthetic  calibra- 
tion of  conceptual  rainfall-runoff  models  reveal 
imprecise  experimental  results.  In  order  to  identify 
the  reason(s)  behind  this  lack  of  accuracy,  a  similar 
experiment  was  conducted,  and  it  was  observed 
that  the  precision  of  obtained  results  depended 
upon  the  strictness  of  the  convergence  criterion.  It 
is  therefore  recommended  that  circumspection  be 
used  in  the  interpretation  of  the  results  of  synthetic 
calibration  whose  convergence  criteria  are  not 
very  severe.  It  is  also  suggested  that  a  criterion  be 
used  that  is  as  strict  as  the  numerical  precision  of 
the  computer  will  allow.  However,  one  now  has  to 
evaluate  if  the  strictness  of  the  convergence  crite- 
rion is  as  important  in  the  case  of  real  calibration . 
(Lantz-PTT) 
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zation, Reservoirs. 

The  Volterra  series  rainfall-runoff  model  used  to 
be  regarded  as  a  nonlinear  black  box,  with  no 
correspondence  between  the  physical  prototype 
and  the  model  parameters.  However,  as  was  out- 
lined in  earlier  studies,  the  output  signal  of  a  cas- 
cade of  identical  nonlinear  reservoirs  can  be  ap- 
proximately expressed  in  the  form  of  a  Volterra 
series  model.  This  offers  obvious  advantages  in  the 
process  of  identification  due  to  the  parsimony  of 
parameters.  The  conceptualization  of  the  Volterra 
series  model  performed  in  the  present  study  is 
based  on  a  state  space  formulation  within  the  dis- 
crete framework  justified  in  view  of  the  inherently 
discrete  problems  that  arise  in  practice.  The  meth- 
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jlogy  is  tested  on  data  from  the  catchment  of 
Cache  River  in  southern  Illinois.  The  results 
ained  prove  that  the  model  of  cascade  of  identi- 
non linear  dynamic  systems  (e.g.,  uniformly 
llinear  reservoirs)  lends  itself  to  applications  to 
h  flood  routing  and  to  rainfall-runoff  modeling, 
e  can  also  conclude  that  the  methodology  pre- 
ted  should  enable  other  methods  of  conceptuali- 
ion  to  be  used.  That  is,  other  physically  signifi- 
it  nonlinear  models  (e.g.,  in  the  case  of  open 
innel  flow,  models  of  hydrodynamic  origin)  can 
linked  with  the  Volterra  series  kernels.  (Lantz- 
T) 
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ter  Resources  Research  WRERAO,  Vol.  22, 

10,  p  1431-1443,  September  1986.  12  fig,  3  tab, 

ref,  2  append.  NRC  Contract  No.  NRC-04-81- 


icriptors:  'Water  intake,  'Air  intake,  'Surface 
er,  'Geologic  fractures,  'Infiltration,  'Path  of 
lutants,  Site  selection,  Hazardous  wastes,  Model 
lies,  Mathematical  studies,  Mathematical  analy- 


:  siting  and  reclamation  of  hazardous  waste 
losal  facilities  may  require  the  examination  of 
ite  transport  through  networks  of  fractures 
liin  lithic  units.  Water  intake  at  the  surface  of  a 
tured  rock  medium  may  provide  a  transport 
■nanism  for  the  movement  of  hazardous  wastes, 
dual-chambered  fractured  rock  infiltrometer 
.1)  is  used  to  provide  in  situ  measurements  of 
er  and  air  intake  rates  for  isolated  fracture 
nents.  The  FRI  is  used  to  apply  a  known  head 
m  exposed  fracture  segment  and  to  provide  a 
rise  means  for  measuring  the  intake  rate.  Water 
ke  rates  for  fractures  in  an  exposed,  densely 
ded  tuff  are  highest  at  early  time,  then  fall  to  a 
stant  rate.  Analytical  procedures  are  developed 
stimate  fracture  apertures  using  the  Green  and 
pt  model  and  Poiseuille's  law.  Calculated  frac- 

apertures  from  water  intake  data  range  from 
to  33.7  micrometers,  and  are  approximately 
lormally  distributed.  An  analytical  expression 
ting  air  intake  data  to  fracture  aperture  is  de- 
d  using  the  Schwartz-Christoffel  transforma- 
.  Estimated  apertures  using  this  experimental 
inique  range  from   10.0  to  37.2  micrometers, 

appear  to  fit  the  same  lognormal  distribution. 

thor's  abstract) 
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£T  Resources  Research  WRERAO,  Vol.  22, 
10,  p  1462-1468,  September  1986.  2  fig,  1  tab, 
ef,  append. 

criptors:  'Infiltration,  'Ponds,  'Mathematical 
ies,  'Porous  media,  Boundary  conditions, 
irated  flow,  Capillarity,  'Surface-groundwater 
tions,  Flow  pattern,  Vertical  flow. 

ct  quasi-linear  solutions  are  obtained  for  steady 
tration  from  a  shallow  half  plane  pond  on  the 
ace  of  an  isotropic  semi-infinite  porous 
lium.  Three  particular  boundary  value  prob- 
s  are  considered:  the  constant  Dirichlet  bound- 
conditions  in  relative  permeability  and  vertical 
,  and  a  mixed  boundary  value  problem.  The 
ndary  conditions  on  the  surface  of  the  porous 
lia  for  these  problems  correspond  physically, 
,  to  fully  saturated  conditions  under  the  pond 
fully  unsaturated  conditions  elsewhere; 
>nd,  to  a  constant  vertical  flux  under  the  pond 
zero  vertical  flux  elsewhere;  and  third,  to  fully 
rated  conditions  under  the  pond  and  zero  verti- 
flux  elsewhere.  Each  problem  has  essentially 
same  diffusive  boundary  layer,   or  capillary 


fringe,  connecting  the  fully  saturated  and  unsatu- 
rated regions.  The  total  flux  per  unit  length  of 
boundary  due  to  capillarity  in  the  first  problem  is 
infinite,  and  for  the  latter  two  problems,  finite 
constants.  Strong  analogies  between  the  results  for 
a  surface  source  and  the  corresponding  results  for 
buried  spherical  and  cylindrical  sources  are  estab- 
lished. Finally,  the  exact  results  for  the  half  plane 
pond  are  used  in  an  approximate  description  of 
steady  infiltration  from  a  large  shallow  pond  of 
arbitrary  shape,  subject  to  the  minimum  radius  of 
curvature  of  the  pond's  perimeter,  which  is  large 
relative  to  2/alpha,  where  alpha  is  the  inverse 
length  scale  introduced  in  quasi-linear  models.  A 
boundary  layer  develops  from  capillarity  at  the 
pond's  edge,  away  from  which  the  solution  is 
adequately  described  by  a  diffusion  equation  repre- 
senting a  balance  between  the  vertical  flow  from 
gravity  and  the  horizontal  flow  from  capillarity. 
An  approximate  expression  is  obtained  analytically 
for  the  total  flow  from  large  shallow  ponds.  (Au- 
thor's abstract) 
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PRECIPITATION  GAGE  DATA  COLLECTION 
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interpretation,  Sierra  Cooperative  Pilot  Project, 
Networks,  Precipitation,  Gages,  Orographic  pre- 
cipitation. 

Work  performed  between  August  26,  1984  and 
August  31,  1985,  in  support  of  the  Sierra  Coopera- 
tive Pilot  Project  (SCPP),  is  summarized.  Tasks 
included  the  operation  of  a  precipitation  gage  net- 
work during  the  winter  season  in  the  Sierra  and 
analysis  of  data  from  that  network.  In  addition, 
developmental  work  was  carried  out  on  a  new 
precipitation  gage  system.  Included  in  this  report  is 
an  outline  of  field  procedure  and  data  processing 
routines  used  to  ensure  a  quality  data  set.  Analyses 
of  these  data  are  also  provided.  A  special  section 
details  work  on  the  developmental  gage  system, 
highlighting  performance  characteristics  that  lead 
to  the  recommendation  that  the  mechanical  Belfort 
gages  be  replaced  by  one  type  of  developmental 
gage.  (Lantz-PTT) 
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Acid  deposition  is  the  end  product  of  a  series  of 
complex  processes  involving  emission  of  precur- 
sors, chemical  transformations  in  the  atmosphere, 
physical  transport  of  the  pollutants  through  the 
atmosphere,  and  eventual  dry  or  wet  deposition. 
Considerable  attention  has  focused  on  the  influence 
of  meteorological  processes  on  acid  deposition, 
with  particular  emphasis  on  source-receptor  rela- 
tionships to  determine  the  origin  and  the  route  of 
transport  of  deposited  materials.  In  assessing 
changes  in  acid  deposition  over  time  scales  longer 
than  seasons,  however,  short-term  meterological 
variability  is  less  significant  than  longer-term  cli- 
matic variability.  Climate  is  a  statistical  expression 
of  daily  weather  events;  but,  over  time  periods  of 
years  and  decades,  changes  in  climate  do  occur, 
and  these  may  be  of  considerable  importance  when 
evaluating  long-term  records  of  acid  deposition. 
Clearly,  temporal  and  spatial  variations  in  atmos- 
pheric circulation  over  extended  periods  may  di- 
rectly influence  patterns  of  deposition.  Climatic 
fluctuations  may  also  bring  about  changes  in  eco- 
logical conditions  that  could  either  accentuate  or 
mask  the  effects  of  acid  deposition.  In  trying  to 
understand  the  effect  that  acid  deposition  may 
have  had  on  various  ecosystems  it  is  important  to 
have  a  clear  understanding  of  the  effects  of  climat- 
ic variations  on  the  ecosystems.  Because  this  type 
of  analysis  has  rarely  been  carried  out,  research 
should  focus  on  the  following  topics:  (1)  The  ef- 
fects that  climatic  variability  may  have  on  those 
systems  thought  to  be  affected  by  acid  deposition, 
such  as  aquatic  and  forest  ecosystem,  and  (2)  The 
implications  of  long-term  climatic  changes  for 
trends  in  acid  deposition  both  in  the  past  and  in  the 
future.  (See  also  W87-00971)  (Lantz-PTT) 
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Ammonium,  Air  pollution. 

The  chemical  composition  of  wet  deposition  has 
been  central  to  the  question  of  the  effects  of  acid 
deposition  and  the  long-range  transport  of  air  pol- 
lution since  the  issue  of  acid  rain  rose  to  promi- 
nence in  Europe  two  decades  ago.  The  chemistry 
of  precipitation  has  been  studied  both  in  the  expec- 
tation that  it  will  provide  a  measure  of  the  conse- 
quences of  emissions  in  time  and  space  and  also  as 
an  indicator  of  effects  on  the  environment.  Unfor- 
tunately, problems  exist  both  with  the  quality  of 
past  data  and  with  the  interpretation  of  the  data. 
These  difficulties  have  stimulated  the  examination 
of  other  historical  data  in  efforts  to  improve  our 
understanding  of  the  phenomenon  of  acid  deposi- 
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tion  and  to  corroborate  the  available  precipitation 
chemistry  records.  This  chapter  studies  wet  pre- 
cipitation, specifically  the  major  soluble  species  in 
precipitation  (H(  +  ),  HC03(-),  Ca(2  +  ),  Mg(2  +  ), 
Na(  +  ),  K(+),  S04(2-),  N03(-),  Cl(-),  and 
NH4(  +  )),  and  the  role  meteorology  plays  in  the 
variability  of  acid  deposition.  (See  also  W87-00971) 
(Lantz-PTT) 
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The  composition  of  dew  collected  from  a  Teflon 
surface  was  compared  to  summer  rainwater  con- 
centrations at  a  site  in  Warren,  MI.  This  compari- 
son showed  that  natural  dew  is  similar  to  rainwater 
with  the  exception  that  dew  has  much  higher 
concentrations  of  Ca(2+)  and  Cl(-)  and  much 
lower  acidity.  Dry  deposition  rates  for  several 
species  were  measured  to  artificially-generated 
dew  and  dry  surface.  Deposition  rates  were  2-20 
times  greater  to  the  artificial  dew  than  to  the  dry 
surface,  indicating  that  the  presence  of  dew  en- 
hances both  the  retention  of  dry  deposited  particles 
and  the  absorption  of  water  soluble  gases.  Meas- 
urement of  the  atmospheric  concentrations  of  the 
depositing  gases  permitted  the  calculation  of  depo- 
sition velocities  for  particulate  Cl(-),  N03(-), 
S042(-),  Ca(2+),  Mg(2  +  ),  Na(+),  K(+),  and 
NH4(-f ).  Deposition  velocities  for  gaseous  HN03, 
HC1,  S02,  and  NH3  were  also  determined  after 
correction  for  particle  deposition.  These  results 
indicate  that  acid  dew  is  not  a  problem  at  this  site. 
Dew  may  be  more  acidic  at  sites  where  deposition 
rates  of  basic  particles  are  lower.  (Author's  ab- 
stract) 
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After  presenting  results  of  rainfall  simulation  with 
a  first-order  binary  Markov  model,  the  authors 
show  that  it  is  possible  to  improve  results  by 
increasing  the  order  of  the  conditional  correlation. 
This  is  true  for  discrete  modeling  of  the  dry  and 
wet  state  of  a  day  as  well  as  the  attribution  of 
rainfall  height  to  a  wet  day.  The  simulation  model 
was  calibrated  by  comparing  the  variation  coeffi- 
cient of  measured  and  generated  series  for  Tou- 
louse (France).  The  same  was  done  also  for  a 
monthly  model.  (Author's  abstract) 
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C.  F.  Aten,  J.  B.  Bourke,  and  J.  C.  Walton. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  918-923, 
June  1986.  4  tab,  6  ref. 

Descriptors:  'Heavy  metals,  'Chemistry  of  pre- 
cipitation, *Rain,  'Geneva,  New  York,  Chemical 
properties,  Calcium,  Magnesium,  Iron,  Zinc,  Cad- 
mium, Detection  limits. 

A  survey  of  heavy  metals  in  rainfall  at  Geneva, 
New  York  was  reported  earlier.  It  was  found  that 
calcium  and  magnesium  were  the  most  prevalent 
elements  and  were  strongly  correlated,  while  the 
concentrations  and  absolute  amounts  of  zinc,  iron, 
and  phosphorus  were  small  and  not  well  correlat- 
ed. The  total  amount  of  cadmium  was  quite  large 
but  poorly  correlated  with  anything  else.  This 
study  is  a  partial  repetition  of  the  earlier  one  over 
the  interval  March  through  October  1983.  Concen- 
trations of  zinc  and  manganese  were  found  to  be 
0.017  and  0.008  mg/1,  respectively,  comparable  to 
values  reported  previously.  However,  mean  cadmi- 
um concentration  was  50  to  100  times  greater  than 
the  other  values.  The  source  of  cadmium  is  un- 
known, but  appears  not  to  be  local.  (Doria-PTT) 
W87-01222 


DETERMINATION  OF  THE  COMPONENTS 
OF  STORMFLOW  USING  WATER  CHEMIS- 
TRY AND  ENVIRONMENTAL  ISOTOPES, 
MATTOLE  RIVER  BASIN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-01267 


ANALYSIS  AND  MODELLING  OF  RUNOFF  IN 
THE  SAHEL  REGION  (OURSI  POND,  BUR- 
KINA FASO)  (ANALYSE  ET  MODELISATION 
DU  RUISSELLEMENT  EN  REGION  SAHE- 
LIENNE  (MARE  D'OURSI,  BURKINA  FASO), 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Abidjan  (Ivory  Coast).  Centre  d'Adio- 
podoume. 
P.  Chevallier. 


La  Houille  Blanche,  No.  6/7,  p  573-580,  1985  4 
fig,  18  ref. 

Descriptors:  'Model  studies,  'Surface  runoff, 
•Sahel  region,  'Drought,  Oursi  Pond,  Groundwat- 
er, Surface  Water,  Maps,  Satellite  technology, 
Africa,  Remote  sensing. 

Methods  used  to  analyze  and  model  runoff  in  the 
Mare  Oursi  drainage  area  in  the  Sahel  region  (Bur- 
kina Faso)  require  a  good  knowledge  of  the  terrain 
and  also  high  quality  raw  data.  Satellite  images 
were  used  to  develop  hydrologic  maps  of  the 
region.  Between  15  and  20  crests  occur  each  year 
in  each  water  basin  vlowing  into  the  Mare  Oursi. 
These  crests  are  caused  by  runoff  following  intense 
downpours.  The  following  data  were  determined 
for  each  crest:  (1)  date  of  downpour;  (2)  average 
rain  amount;  (3)  maximum  intensity  (mm/hr);  (4) 
height  of  the  downpour  with  an  intensity  of  >20 
mm/hr;  (5)  runoff  swell;  (6)  index  of  previous 
precipitation.  The  data  were  analyzed  using  multi- 
ple regression  techniques  and  a  runoff  model  de- 
veloped based  on  spatial  discretization.  If  the  Sahel 
region  is  to  develop,  its  water  resources  must  be 
understood  and  controlled;  since  runoff  is  the  es- 
sential contributor  to  the  water  resources  of  the 
area,  the  control  of  runoff  is  essential.  (Peters- 
PTT) 
W87-01333 


MERCURY  LEVELS  IN  RAIN  AND  Am  AND 
THE  SUBSEQUENT  WASHOUT  MECHANISM 
IN  A  CENTRAL  ITALIAN  REIGON, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01423 


ARGONNE'S  ACID  RAIN  STRATEGY  VS.  S. 
3041, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01439 


RADAR-BASED  STOCHASTIC  MODEL  FOR 
SHORT-TIME-INCREMENT  RAINFALL, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

M.  L.  Kavvas,  and  K.  R.  Herd. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  9,  p  1437-1455,  September  1985.  19  fig,  2  tab, 
26  ref.  NSF  Grant  CEE-841 1896. 

Descriptors:  'Remote  sensing,  'Radar,  'Model 
studies,  'Rainfall  intensity,  'Depth-area-duration 
analysis,  'Rainfall  distribution,  Rainfall,  Statistical 
methods,  Poisson  ratio,  Model  testing,  Mathemati- 
cal studies. 

A  single-site  stochastic  model  is  developed  to  de- 
scribe the  evolution  of  rainfall  depths  at  all  time 
scales  smaller  than  or  equal  to  one  day,  using 
information  on  the  rain  fields  that  are  detected  on 
the  weather  radar  plan  position  indicator  scope. 
This  conceptualization  states  that  rainfall  in  time  at 
any  ground  location  can  be  described  by  the  rain- 
fall intensity  distribution  over  the  trajectories 
which  are  drawn  by  the  ground  location  point  on 
the  rain  fields  that  pass  over  this  location.  The 
model  has  the  structure  of  a  filtered  Poisson  cluster 
process.  The  model  is  calibrated  by  a  nonparame- 
tric  procedure  using  5-min-increment  radar  micro- 
film and  hourly  rain  gage  data  during  April.  The 
calibrated  model  is  used  first  in  estimating  the  rain- 
gage-observed  hourly  and  daily  mean  rainfall 
depths  during  a  period  which  envelops  the  calibra- 
tion period  plus  an  extra  year's  test  period  during 
April.  It  is  then  used  in  the  real-time  radar-based 
estimation  of  hourly  rainfall  depths  during  the  test 
period.  Results  show  that  the  radar-based  concep- 
tualization is  a  useful  approach  to  the  modeling  of 
rainfall  depths  at  time  increments  smaller  than  or 
equal  to  one  day.  (Doria-PTT) 
W87-01537 


RELATIONSHIP  BETWEEN  A  CONTINUOUS- 
TIME  RENEWAL  MODEL  AND  A  DISCRETE 
MARKOV  CHAIN  MODEL  OF  PRECIPITA- 
TION OCCURRENCE, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


3vil  Engineering. 

4.  J.  Small,  and  D.  J.  Morgan. 

Vater  Resources  Research  WRERAO,  Vol.  22, 

Jo.  10,  p  1422-1430,  September  1986.  10  fig,  1  tab, 

7ref. 

)escriptors:  *Markov  process,  'Time  series  analy- 
is,  •Precipitation,  'Model  studies,  Mathematical 
lodels,  Rainfall,  Mathematical  equations,  Rainfall 
itensity,  Mathematical  studies. 

i  relationship  between  a  continuous  wet-dry 
lodel  with  gamma  distributed  intervals  and  a 
Markov  chain  model  for  daily  rainfall  is  derived, 
lie  relationship  requires  numerical  evaluation  for 
he  general  case,  but  closed-form  solutions  are 
variable  for  the  Markov  process  case  in  which  dry 
itervals  are  exponentially  distributed.  The 
darkov  process  equations  are  equivalent  to  those 
ireviously  derived  for  first-order  transition  prob- 
bilities,  but  are  presented  in  a  simplified,  nonre- 
ursive  form.  The  Markov  process  relationships 
re  examined  for  convergence  and  accuracy  with 
imulation  studies  and  comparison  to  observed 
ainfall  records.  The  Markov  process  model  pro- 
ides  a  good  representation  in  certain  parts  of  the 
Jnited  States.  In  other  areas  where  the  Markov 
iroperty  is  inappropriate  due  to  event  clustering  or 
ither  phenomena,  the  gamma  model  provides  an 
mproved  characterization  of  the  relationship  be- 
ween  continuous  and  discrete  rainfall  occurrence. 
["he  relationships  derived  are  important  in  that 
hey  link  two  of  the  most  basic  and  widely  used 
irobabilistic  models  of  precipitation  occurrence. 
Joth  the  discrete  daily  model  and  the  continuous 
process  model  are  utilized  frequently  in  meteoro- 
ogical  and  hydrological  applications.  The  gamma 
enewal  model  provides  a  continuous  process  rep- 
esentation  complementary  to  the  point  process 
luster  models  developed  in  recent  years.  The  abil- 
ty  to  relate  the  gamma  model  to  the  daily  Markov 
:hain  model  provides  a  useful  theoretical  and  prac- 
ical  tool  for  the  characterization  of  precipitation 
iccurrence.  (Lantz-PTT) 
V87-01592 


:OMPARISON  OF  CHEMICAL  AND  ISOTOP- 
C  HYDROGRAPH  SEPARATION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 

al  Engineering. 

I.  P.  Hooper,  and  C.  A.  Shoemaker. 

Vater  Resources  Research  WRERAO,  Vol.  22, 

slo.  10,  p  1444-1454,  September  1986.  10  fig,  1  tab, 

19  ref 

Descriptors:  'Simulation  analysis,  *Hydrographs, 
'Model  studies,  'Chemical  analysis,  'Isotope  stud- 
es,  'Acid  rain,  Environmental  tracers,  Snowmelt, 
Storm  runoff,  New  Hampshire,  Path  of  pollutants. 

^s  part  of  the  construction  of  a  simulation  model 
o  test  an  acid  precipitation  neutralization  mecha- 
lism,  the  stream  hydrograph  was  separated  into  its 
sase  flow  and  event  water  components  using  stable 
aivironmental  isotopes  of  water,  naturally  occur- 
ring conservative  tracer.  Three  snowmelt  events 
uid  one  storm  event  during  the  winter  and  spring 
Df  1984,  were  studied  at  an  instrumented  watershed 
n  the  Hubbard  Brook  Experimental  Forest,  New 
Hampshire.  Conditions  for  use  of  the  isotopic 
tracer  were  not  always  met,  however.  During  the 
latter  part  of  the  snowmelt  and  the  storm,  the 
isotopic  content  of  the  groundwater  and  event 
water  were  not  distinguishable.  Furthermore,  the 
isotopic  content  of  the  meltwater  varied  consider- 
ably over  time,  thereby  reducing  the  precision  of 
the  hydrograph  separation.  Frequent  sampling  of 
the  meltwater  is  mandatory  to  assess  this  variabili- 
ty. Because  the  concentration  of  major  cations  and 
anions  was  measured  as  well,  chemical  tracers 
could  be  compared  to  the  isotopic  tracer,  when  the 
isotopic  hydrograph  separation  was  reliable,  to  test 
whether  the  chemical  tracer  was  conservative. 
Dissolved  silica  acted  as  a  conservative  tracer  for 
this  watershed.  (Author's  abstract) 
W87-01594 


GAMMARIDS  IN  STREAMS  OF  NORTHEAST- 
ERN BAVARIA,  F.R.G.:  I.  PREDICTION  OF 
THEIR  GENERAL  OCCURRENCE  BY  SELECT- 
ED HYDROCHEMICAL  VARIABLES, 


Fachhochschule  Weihenstephan,  Freising  (Germa- 
ny, F.R.).  Fachbereich  Landespflege. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01616 


COMPATIBILITY  OF  CONTINUOUS  RAIN- 
FALL OCCURRENCE  MODELS  WITH  DIS- 
CRETE RAINFALL  OBSERVATIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  Foufoula-Georgiou,  and  P.  Guttorp. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1316-1322,  August  1986.  3  tab,  9  ref, 
append.  NSF  Grant  MCS-8302573. 

Descriptors:  'Rainfall,  'Discrete  analysis,  'Model 
studies,  Rainfall  intensity,  Rainfall  distribution, 
Mathematical  analysis,  'Statistical  analysis,  Corre- 
lation analysis. 

Inferences  about  the  underlying  rainfall  generating 
mechanism  made  through  a  model  fitted  to  the 
sampled  rainfall  series  at  a  particular  time  scale,  are 
meaningful  only  if  they  are  invariant  under  the 
time  scale  of  measurement  at  which  the  fitting  of 
the  model  is  made.  Following  previous  studies,  this 
assertion  is  tested  by  examining  the  compatibility 
of  the  Neyman-Scott  (N-S)  model  for  the  continu- 
ous underlying  rainfall  with  sampled  realizations 
taken  over  intervals  ranging  from  one  hour  to  one 
day.  Several  observations  regarding  the  N-S  white 
noise  model  have  been  made.  First,  the  autocorre- 
lation function  of  the  rainfall  amounts  series  result- 
ing from  integration  of  the  N-S  white  noise  model 
has  a  Markovian  dependence  structure  depending 
only  on  the  parameters  of  the  clusters,  and  not  the 
parameter  of  the  instantaneous  rainfall  amounts. 
This  observation  leads  to  a  simple  fitting  proce- 
dure. Second,  the  assumed  distribution  (Poisson  or 
geometric)  for  the  cluster  size  plays  an  important 
role  in  the  final  N-S  model.  Therefore  since  selec- 
tion of  the  one  distribution  versus  the  other  does 
not  seem  possible  based  solely  on  physical  consid- 
erations, it  does  not  seem  possible  to  attach  a 
physical  meaning  to  the  model  parameters,  and  the 
N-S  process  must  be  interpreted  as  a  descriptive 
and  time  scale-dependent  model,  rather  than  a 
prescriptive  one.  These  findings  are  quite  general, 
in  that  they  apply  to  any  model  with  rainfall 
deposited  instantaneously  at  times  described  by  a 
N-S  process,  regardless  of  how  the  amounts  associ- 
ated with  the  events  are  distributed,  and  of  the 
dependence  structure  of  the  amounts.  (Lantz-PTT) 
W87-01633 


REMOTE  ANALYSIS  OF  GROUND  WATER 
CONTAMINANTS  USING  LASER  FLUORES- 
CENCE, 

Tufts  Univ.,   Medford,   MA.   Dept.   of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01696 


SATELLITE  SUPPORT  TO  THE  SIERRA  CO- 
OPERATIVE PILOT  PROJECT:  1979  TO  1984, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

T.  H.  Vonder  Haar,  J.  L.  Behunek,  and  D.  W. 
Hillger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-1 14881, 
A06  in  paper  copy,  A01  in  microfiche.  Final 
Report,  October  1984.  99  p,  24  fig,  16  tab,  12  ref. 
Contract  No.  9-07-85-V0025. 

Descriptors:  'Satellite  technology,  'Remote  sens- 
ing, 'Sierra  Cooperative  Pilot  Project,  'Cloud 
seeding,  Sierra  Nevada  Mountains,  Cascade  Moun- 
tains, Remote  sensing,  Infrared  imagery,  Clouds, 
Temperature,  Statistical  studies,  Orographic  pre- 
cipitation, Weather  modification. 

Digital  satellite  data  were  collected  and  analyzed 
at  Colorado  State  University  in  support  of  the 
Sierra  Cooperative  Pilot  Project  (SCPP)  between 
1979  and  1984.  Those  data  encompassed  a  large 
geographical  area,  including  the  Sierra  Nevada 
and  most  of  the  Cascade  Range,  the  eastern  North 
Pacific  Ocean,  and  portions  of  the  Great  Basin 
downwind  of  the  Sierra  Nevada.  The  satellite  data 


were  collected  from  the  visible  and  infrared  spec- 
tral channels.  All  of  the  satellite  data  were  navigat- 
ed to  allow  the  accurate  location  of  geographic 
points  within  the  images.  Permanent  archives  of 
the  satellite  data  are  available  to  all  researchers  on 
magnetic  tape  from  the  Bureau  of  Reclamation. 
Statistical  analyses  of  SCPP  cloud  field  properties 
were  an  important  part  of  the  research  work  per- 
formed under  the  contract.  The  first  of  those  anal- 
yses computed  the  average  cloud  top  temperature 
for  each  Precipitation  Echo  Type  and  a  measure  of 
the  deviation  from  that  average  from  the  1979/80 
satellite  data.  Similar  statistical  studies  were  con- 
tinued for  the  1982/83  and  1983/84  data  sets,  with 
emphasis  on  stable  orographic  precipitation 
(SCPP-2)  conditions.  A  study  of  the  statistical 
correlation  between  satellite-derived  cloud  top 
temperature  and  precipitation  at  the  surface 
showed  that  cloud  top  temperatures  could  be 
useful  as  a  precipitation  covariate  during  SCPP-2 
events.  Periods  of  cirrus  cloud  presence  also  were 
documented,  showing  that  cirrus  clouds  often 
were  present  during  the  SCPP  experiment.  Finally, 
a  study  of  the  areal  coverage  and  cloud  top  tem- 
peratures of  small  cumulus  cells  (SCPP-1  candidate 
clouds)  yielded  information  relevant  to  the  natural 
orographic  effect  on  those  clouds  and  the  areas 
where  they  typically  form  and  are  suitable  for 
study.  Case  studies  of  the  SCPP  digital  satellite 
data  examined  smaller  portions  of  that  data  set. 
One  case  study  looked  at  satellite-observed  charac- 
teristics of  clouds  already  classified  (by  radar)  ac- 
cording to  their  Precipitation  Echo  Type.  That 
study  showed  that  PET  classification  may  be  ac- 
complished by  satellite  in  many  cases.  The  other 
case  study  utilized  the  videotaped  satellite  image 
loops  to  investigate  the  interaction  between  con- 
vection and  atmospheric  gravity  waves  in  the 
SCPP  region.  (Author's  abstract) 
W87-01761 


SCPP  METEOROLOGICAL  AND  STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1984  -  31  AUGUST  1985,  VOLUME  II:  (EXPERI- 
MENTAL DAY  SUMMARIES)  INTERIM 
PROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01763 


2C.  Snow,  Ice,  and  Frost 


DEVELOPING  A  WATER  WELL  FOR  THE  ICE 
BACKFILLING  OF  DYE-2, 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
J.  Rand. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA  125503, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Special  Report  82-32,  December  1982.  19  p,  5  fig,  1 
tab,  1 1  ref,  2  append. 

Descriptors:  'Ice,  'Water  harvesting,  'Wells, 
'Water  supply,  Greenland,  Cold  regions,  Melting, 
Pumping,  Water  management. 

The  DEW  Line  Ice  Cap  Station  DYE-2  in  Green- 
land must  be  raised  above  the  snow  line  periodical- 
ly to  keep  the  building  above  the  snow  surface. 
When  this  procedure  can  not  be  repeated,  the 
building  can  be  moved  sideways  onto  new  stilts. 
An  alternative  proposal  is  to  construct  a  solid  ice 
foundation  made  with  2.8  million  gallons  of  water. 
A  system  for  melting  this  volume  of  water  and 
storing  it  under  snow  is  described.  A  shaft  is 
drilled  with  a  hot  water  drill  to  firn-ice  transition. 
Water  formed  in  the  shaft  during  drilling  is 
pumped  to  the  surface  through  a  hose,  passed 
through  a  heat  exchanger  where  the  temperature  is 
raised  to  160  degrees  F,  and  returned  to  the  hole 
through  a  second  hose.  The  empty  cavity  obtained 
after  use  of  the  water  can  be  used  for  wastewater 
disposal.  The  melting  period  was  estimated  at  38 
days  at  a  cost  of  $320,000,  not  including  costs  of 
fuel  and  transportation  of  fuel  and  equipment  by 
aircraft.  (Cassar-PTT) 
W87-00946 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


COMPOSITION     OF     SNOW     IN     PACIFIC 
COASTAL  MOUNTAINS, 

Atmospheric    Environment   Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01068 


WINTERTIME  WET  AND  DRY  DEPOSITION 
IN  NORTHERN  MICHIGAN, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01069 


SEPARATION  OF  A  SNOWMELT  HYDRO- 
GRAPH  BY  STREAM  CONDUCTANCE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science. 
D.  Kobayashi. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  157-165,  April  15,  1986.  4  fig,  6  ref.  Ministry  of 
Education  (Japan)  Grant  in  Aid  for  Scientific  Re- 
search 59020005,  60020003. 

Descriptors:  'Streams,  *Data  acquisition,  'Snow- 
melt,  'Hydrographs,  'Conductance,  Runoff,  Uryu 
River,  Japan,  Subsurface  flow,  Surface  flow. 

Measurement  of  stream  conductance  and  discharge 
allowed  separation  of  runoff  components  in  the 
later  stages  of  snowmelt.  Hydrographs  and  data 
are  presented  for  three  weeks,  starting  March  23, 
for  a  site  in  the  headwaters  of  the  Uryu  River, 
Hokkaido  Island,  Japan.  Results  showed  that  sub- 
surface flow  dominated  surface  flow.  Plots  of 
stream  conductance  vs.  discharge  showed  that  sur- 
face flow  peaked  about  one  hour  before  the  total 
flow  in  a  fully  snow-covered  watershed.  Subsur- 
face peaks  were  more  delayed.  When  snow-free 
areas  developed,  the  surface  flow  peaked  after  the 
subsurface  flow.  When  the  watershed  was  totally 
snow-free,  a  plot  of  conductance  vs.  discharge  for 
a  rain  storm  was  similar  to  that  of  a  completely 
covered  watershed.  (Cassar-PTT) 
W87-01269 


CHARACTERISTICS  OF  THE  ICE  AND  THER- 
MAL REGIME  OF  THE  GUNT  RIVER  IN  CON- 
NECTION WITH  THE  DESIGN  OF  THE 
PAMIR  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8B. 

W87-01368 


CALCULATION  OF  THE  SIZE  OF  ICE  HUM- 
MOCKS, 

I.  E.  Kozitskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  3,  p  146-149,  September  1985.  2  fig,  2  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
3,  March  1985. 

Descriptors:  *Ice,  *Ice  breakup,  *Ice  cover,  *Ice 
loads,  'Structural  engineering,  Engineering,  Ice 
thickness,  Ice  formation,  Floating  ice,  Mathemati- 
cal studies. 

Ice  hummocks  result  from  shifting  of  the  ice  cover 
during  spring  movements,  and  are  confined  to  the 
shore  slope  or  exposed  stretches  of  the  bottom  and 
to  shallow  waters.  At  the  same  time,  the  shore 
strip  of  land  is  often  used  for  construction,  trans- 
portation, power  engineering,  and  other  economic 
purposes.  Cases  have  been  reported  of  ice  hum- 
mocks damaging  engineering  structures  or  inter- 
rupting the  operation  of  railroads,  highways,  and 
oil  and  gas  pipelines.  Therefore,  the  character  and 
extent  of  this  phenomenon  should  be  considered 
when  designing  shore  engineering  structures.  This 
study  examines  the  hydrodynamics  of  two  types  of 
hummocking:  partial  movement  of  the  ice  masses 
with  preservation  of  a  continuous  ice  cover-move- 
ment of  the  ice  cover;  free  movement  of  the  ice 
fields  and  individual  floes-drift  ice.  (Doria-PTT) 
W87-01369 


SOOT  IN  THE  ARCTIC  SNOWPACK:  A  CAUSE 
FOR  PERTURBATIONS  IN  RADIATIVE 
TRANSFER, 


A.  D.  Clarke,  and  K.  J.  Noone. 
Atmospheric  Environment  ATENBP,  Vol.  19,  No. 
2,  p  2045-2053,  December  1985.  5  fig,  2  tab,  24  ref. 
NSF  Grant  DPP-82 13425. 

Descriptors:  *Soot,  'Arctic  snowpack,  'Radiative 
transfer,  Arctic  radiation,  Light  absorption,  Snow, 
Ice  mass,  Filtration,  Visible  light  absorption,  Scan- 
ning electron  micrograph,  Arctic  haze,  Soot  aero- 
sol, Snow  albedo,  Radiation  budget. 

Measurements  of  light-absorbing  material  in  the 
Arctic  snowpack  for  longitudes  from  25  E  to  160 
W  are  reported.  The  contributions  to  light  absorp- 
tion due  to  natural  crustal  and  soot  aerosol  are 
identified  by  their  wavelength  dependence.  Reduc- 
tions in  Arctic  snow  albedo  of  one  to  several 
percent  appear  probable  for  the  soot/ice  mass  frac- 
tions obtained  to  date.  Estimates  of  the  impact  of 
this  reduced  albedo  on  the  Arctic  radiation  budget 
over  a  season  are  shown  to  approximately  equal 
that  of  the  Arctic  haze  itself.  The  absorption  of 
shortwave  radiation  by  the  springtime  snowpack  is 
estimated  to  be  5-10  percent  higher  than  that  of 
soot-free  snow  for  this  data.  (Author's  abstract) 
W87-01438 


COMPARISON  OF  CHEMICAL  AND  ISOTOP- 
IC  HYDROGRAPH  SEPARATION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-01594 


2D.  Evaporation  and  Transpiration 


WEEKLY,  MONTHLY  AND  ANNUAL  EVAPO- 
RATIONS FOR  ELK  CITY  LAKE, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

Y.  -S.  Yu,  and  H.  V.  Knapp. 
Journal  of  Hydrology,  JHYDA7,  Vol.  80,  No.  1/2, 
p  93-110,  September  15,  1985.  9  fig,  3  tab,  13  ref. 

Descriptors:  'Evaporation,  *Elk  City  Lake, 
'Mathematical  models,  "Lake  evaporation,  *Water 
loss,  Pan  evaporation,  Water  supply,  Kansas, 
Evaporation  rate,  Reservoir  evaporation,  Drought, 
Stochastic  models. 

The  mass  transfer  method  is  used  to  estimate 
weekly  evaporations  over  a  period  of  1 1  years  for 
Elk  City  Lake  in  Southeast  Kansas.  A  mathemati- 
cal of  a  deterministic  periodic  component  and  a 
stochastic  component,  represented  respectively,  by 
a  Fourier  approximation  and  an  ARMA  model. 
Monthly  and  annual  lake  evaporations  are  also 
obtained.  A  comparison  of  the  distribution  of  the 
mean  monthly  lake  evaporation  with  that  for 
Class-A  pan  evaporation  shows  the  hysteresis 
effect  of  heat  storage  in  the  lake.  The  estimated 
annual  lake  evaporation  at  a  2%  chance  of  excee- 
dence  is  estimated  model  parameters  and  the  input 
variables  to  the  mass-transfer  equation  on  evapora- 
tion estimates  are  determined  through  sensitivity 
analyses.  (Author's  abstract) 
W87-01168 


FURTHER  INTERCEPTION  STUDIES  OF 
HEATHER  USING  A  WET-SURFACE  WEIGH- 
ING LYSIMETER  SYSTEM, 

Institute  of  Hydrology,  Wallingford  (England). 
R.  L.  Hall. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 
p  193-210,  October  30,  1985.  7  fig,  2  tab,  19  ref. 

Descriptors:  'Heather,  'Interception,  'Lysimeter 
systems,  'Wet-surface  weighing,  Moisture  meters, 
Drainage  parameters,  Vegetation,  Interception 
models. 

The  continuing  afforestation  of  Scottish  catch- 
ments, where  the  indigenous  vegetation  is  pre- 
dominantly heather  (Calluna  vulgaris),  has  prompt- 
ed the  development  of  operational  catchment  re- 
sponse models  for  water  resource  management. 
These  models  themselves  require  inputs  from  phys- 
ically based  research  models  of  interception  proc- 
esses. Measurements  were  been  made  of  the  four 


canopy  parameters  required  by  Rutter  type  inter- 
ception models  for  heather.  The  values  obtained 
were  5.13  and  0.00085  for  the  drainage  parameters 
b  and  k,  respectively.  0.13  +  or  -  0.09  for  the  free 
throughfall  coefficient  p,  and  1.1  +  or  -  0.1  mm 
and  0.85  +  or  -  0.1  mm  for  the  canopy  capacity  S, 
derived  from  independent  drainage  and  evapora- 
tion experiments,  respectively.  The  difference  be- 
tween the  two  values  of  S  is  significant  and  repre- 
sents a  real  difference  between  the  canopy  storage 
at  which  drainage  ceases  and  the  smaller  canopy 
storage  necessary  for  a  completely  wet  canopy. 
Studies  of  the  wetting  behavior  of  heather  provide 
evidence  to  support  this  hypothesis.  (Khumbatta- 
PTT) 
W87-01197 


ACID  RAIN  EFFECTS  ON  SOIL  AND  AQUAT- 
IC MICROBIAL  PROCESSES;  THE  ECOLOGI- 
CAL EFFECTS  OF  ACID  DEPOSITION:  PART 
II:, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01208 


EFFECT  OF  SALINITY  AND  IONIC  COMPO- 
SITION ON  EVAPORATION:  ANALYSIS  OF 
DEAD  SEA  EVAPORATION  PANS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

A.  M.  Salhotra,  E.  E.  Adams,  and  D.  R.  F. 
Harleman. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  9,  p  1336-1344,  September  1985.  5  fig,  9  tab,  26 
ref. 

Descriptors:  'Salinity,  'Ions,  'Evaporation,  'Dead 
Sea,  'Evaporation  pans,  Chemical  properties,  Pan 
evaporation,  Evaporation  rate,  Water  properties, 
Hydrologic  budget,  Saline  lakes,  Lakes. 

Data  from  eight  evaporation  pans  containing 
brines  of  different  salinity  and  ionic  composition 
were  analyzed  to  quantify  the  effect  of  salinity  on 
evaporation.  The  common  procedure  of  correcting 
fresh  water  evaporation  by  an  empirical  ratio  of 
salt  water  to  fresh  water  evaporation  rates  is 
shown  to  be  only  approximate.  A  more  accurate 
approach  is  described,  based  on  the  effect  of  salini- 
ty on  saturation  vapor  pressure.  The  activity  coef- 
ficient of  water  was  computed  based  on  the  pan 
evaporation  data.  Various  analytical  methods  to 
compute  the  effect  of  salinity  on  saturation  vapor 
pressure  based  on  ionic  composition  of  the  solution 
are  described  and  applied  with  Dead  Sea  data. 
These  approaches  can  be  applied  to  many  engi- 
neering applications,  including  water  balance  cal- 
culations for  saline  lakes,  salt  production  ponds, 
and  evaporation  ponds  used  for  disposal  of  saline 
effluents.  (Author's  abstract) 
W87-01527 


URBAN  WATER  BALANCE:  1.  A  MODEL  FOR 
DAILY  TOTALS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-01589 


URBAN  WATER  BALANCE:  2.  RESULTS 
FROM  A  SUBURB  OF  VANCOUVER,  BRITISH 
COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-01590 


2E.  Streamflow  and  Runoff 


HISTORICAL  STREAMFLOW  SUMMARY:  AL- 
BERTA, 1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7C. 

W87-00873 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


HISTORICAL      STREAMFLOW      SUMMARY: 
BRITISH  COLUMBIA,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-00883 


PREDICTION  OF  FLOW  AND  POLLUTANT 
SPREADING  IN  RIVERS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B. 
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W87-O0925 


ATCHAFALAYA  RIVER  DELTA,  REPORT  7: 
ANALYTICAL  ANALYSIS  OF  THE  DEVELOP- 
MENT OF  THE  ATCHAFALAYA  RIVER 
DELTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-0O942 


ARIZONA  WATER  SUPPLY  OUTLOOK  AND 
FEDERAL-STATE-PRTVATE  COOPERATIVE 
SNOW  SURVEYS, 

Soil  Conservation  Service,  Phoenix,  AZ. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-00979 


HISTORICAL      STREAMFLOW      SUMMARY: 
MANITOBA,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-0O981 


DISCHARGE  CHARACTERISTICS  OF  LOCAL, 
DISCONTINUOUS  CONTRACTIONS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). 

For  primary  bibliographic  entry  see  Field  8B. 
W87-01113 


PERMANENCE  OF  DEBRIS  DAMS  RELATED 
TO  RIVER  CHANNEL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

K.  J.  Gregory,  A.  M.  Gurnell,  and  C.  T.  Hill. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 
No.  3,  p  371-381,  September  1985.  4  fig,  17  ref. 

Descriptors:  'Floods,  'Detritus,  'Streamflow, 
•Dams,  'England,  'Channel  morphology,  'Trav- 
eltime,  'Channel  flow,  'Flow  measurement, 
Catchment  areas,  Reach,  Dam  effects,  Flow  pro- 
files. Channels,  River  systems,  Riverbasins,  Vege- 
tation effects,  Hydrographs,  Flow  characteristics, 
Flow  discharge. 

Vegetation  debris  dams  in  the  New  Forest,  Hamp- 
shire, England  occur  on  average  every  27  meters 
of  channel.  Within  less  than  12  months,  36  percent 
of  them  changed  position,  changed  character  or 
were  destroyed.  Debris  dams  influence  the  timing 
of  flood  peaks  as  they  are  routed  through  the 
channel  network.  The  significance  of  debris  dams 
in  the  Highland  Waters  is  examined  in  relation  to 
channel  processes  by  investigating  the  time  re- 
quired for  well-defined  hydrograph  peaks  to  travel 
along  the  channel,  by  measuring  reaches  surveyed 
in  detail  at  different  stages  of  the  flow  and  compar- 
ing flows  before  and  after  dams  were  cleared  from 
specific  reaches  of  the  channel.  As  dams  shift,  their 
significance  is  even  greater  than  may  appear  from 
a  single  survey  at  one  time.  (Michael-PTT) 
W87-01115 


ANALYTICAL  SOLUTION  OF  LEAF-SHAPED 
BASIN  FLOW, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept  of 
Civil  Engineering. 

N.  Agiralioglu. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  30, 

No.  3,  p  407-424,  September  1985.  10  fig,  2  tab,  12 

ref. 

Descriptors:    'Mathematical    models,    'Hydraulic 
geometry,  'Hydrographs,  'Flow  rates,  'Flow  pro- 


files, 'Basins,  'Runoff,  'Kinematic  waves,  'Rain- 
fall-runoff relationships,  'Equilibrium,  Diversion, 
Conversion,  Model  studies,  Prediction,  Statistical 
methods. 

Governing  equations  of  flow  are  solved  analytical- 
ly by  using  the  method  of  characteristics  to  predict 
basin  flow  runoff  for  leaf-shaped  basin  geometry. 
The  flow  model  is  based  on  kinematic  wave  theory 
and  uses  a  diverging-converging  model  to  repre- 
sent basin  geometry.  Solutions  are  presented  for 
both  equilibrium  and  partial-equilibrium  condi- 
tions. Explicit  analytical  solutions  are  obtained  for 
constant  rainfall  excess.  The  predictive  potential  of 
the  flow  model  is  examined  using  examples  with 
constant  rainfall  and  an  impervious  surface.  Sur- 
face runoff  hydrographs  predicted  by  the  method 
of  characteristics  compare  favorably  with  those 
using  the  finite  difference  method.  (Author's  ab- 
stract) 
W87-01116 


INTERFLOW,  OVERLAND  FLOW  AND 
LEACHING  OF  NATURAL  NUTRIENTS  ON 
AN  ALFISOL  SLOPE  OF  SOUTHERN  BAHIA, 
BRAZIL, 

Cacao  Research  Center,  Itabuna  (Brazil).  Div.  of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01167 


EFFECT  OF  SPATIAL  VARIABIXLTY  OF  EF- 
FECTIVE RAINFALL  ON  DntECT  RUNOFF 
BY  A  GEOMORPHOLOGIC  APPROACH, 

Consiglio     Nazionale    delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01171 


SENSITIVITY  ANALYSIS,  CALIBRATION 
AND  PREDICTIVE  UNCERTAINTY  OF  THE 
rNSTTTUE  OF  HYDROLOGY  DISTRIBUTED 
MODEL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-01177 


ESTIMATION  OF  PARAMETERS  OF  THE  DIS- 
CRETE, LINEAR,  INPUT-OUTPUT  MODEL. 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-01178 


OUTFLOW  SKEWNESS  IN  NON-SEASONAL 
LINEAR  RESERVOIRS  WITH  GAMMA-DIS- 
TRIBUTED MARKOVIAN  INFLOWS, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01184 


FLOOD  SAMPLES  FROM  A  THREE-PARAME- 
TER LOGNORMAL  POPULATION  WITH  HIS- 
TORIC INFORMATION:  THE  ASYMPTOTIC 
STANDARD  ERROR  OF  ESTIMATE  OF  THE 
T-YEAR  FLOOD, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
R.  Condie. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  1/2,  p 
139-150,  June  15,  1986.  1  fig,  3  tab,  10  ref,  append. 

Descriptors:  'Flood  frequency,  'Estimating  equa- 
tions, 'Mathematical  studies,  'Statistical  analysis, 
•Hydrology,  Estimating,  Statistical  methods,  Sta- 
tistics, Hydrometry,  Flood  peak,  Floods. 

The  series  of  annual  peak  flows  obtained  from  a 
recent  continuous  flow  record,  together  with  any 
historic  floods  or  information,  are  treated  as  a 
consored  sample  from  a  three-parameter  lognormal 
population.  The  specified  floods,  the  historic  infor- 
mation with  the  censoring  threshold,  and  the  pa- 
rameters to  be  determined.  Maximum  likeligood 
estimators  are  given  as  a  set  of  three  transcendental 
equation,  which,  when  solved,  hive  maximum  like- 
lihood estimates  of  parameters.  The  T-year  flood 


may  be  expressed  as  a  function  of  these  parameters 
and  the  standard  normal  variate  t.  These  param- 
eters are  subject  to  sampling  variances  and  covar- 
iances,  whereas  t  is  not.  The  inverse  variance- 
covariance  matrix  is  then  derived  from  the  loga- 
rithmic likelihood  function.  By  inversion,  this  gives 
the  sampling  variances  and  covariances  of  the  pa- 
rameters. Entering  these  in  the  general  equation 
for  the  variance  of  estimate  of  a  function  of  three 
variables  leads  to  the  asymptotic  standard  error  of 
estimate  of  the  T-year  flood.  The  method  is  illus- 
trated by  its  application  to  a  river  with  historic 
data.  (Author's  abstract) 
W87-01185 


RELATIONSHIP  BETWEEN  DATA  AND  THE 
PRECISION  OF  PARAMETER  ESTIMATES  OF 
HYDROLOGIC  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01193 


AUTORUN  MODEL  FOR  SYNTHETIC  FLOW 
GENERATION, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Hydraulics  and  Water  Power. 

Z.  Sen. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 

p  157-170,  October  30,  1985.  8  fig,  2  tab,  13  ref. 

Descriptors:  'Synthetic  hydrology,  'Mathematical 
models,  'Flow  series,  Simulation,  Hydrological 
models,  Autorun  models,  Automation,  Parametric 
hydrology. 

The  practice  of  generating  synthetic  hydrologic 
sequences  requires  identification  of  a  suitable  parsi- 
monious model.  For  this  model,  estimates  of  pa- 
rameters of  the  mean,  standard  deviation  and  the 
serial  correlation  coefficients  are  obtained  from  the 
available  historical  sequence.  The  suitability  of  the 
identified  model  may  be  checked  by  conventional 
goodness  of  fit  tests.  The  wet  and  dry  period 
characteristics  can  be  used  as  additional  statistics 
to  be  produced  along  with  the  mean,  standard 
deviation  and  serial  correlation  coefficient  of  the 
historic  data.  Wet  and  dry  period  statistics  can  be 
presented  in  the  synthetic  sequences  independently 
from  the  surplus  and  deficit  magnitudes.  This 
method  can  be  recommended  for  ephemeral 
streams  in  the  arid  regions  of  the  world,  where 
there  are  relatively  long  dry  periods  with  zero 
discharge  and  short  wet  durations  with  non-zero 
discharges.  The  mechanism  constructs  alternative- 
ly wet  and  dry  periods  and  then  corresponding 
surplus  and  deficit  magnitudes  within  these.  All  of 
the  necessary  formulations  are  explicitly  derived 
for  the  implementation  of  the  model  which  is  ap- 
plied to  four  annual  flow  series  observed  in 
Europe.  (Khumbatta-PTT) 
W87-01195 


DETERMINATION  OF  PARAMETERS  BY 
LINEAR  PROGRAMMING,  FOR  A  MODEL 
WITH  N-LINEAR  RESERVOIJtS  DS  SERIES, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

G.  -T.  Wang. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 
p  171-177,  October  30,  1985.  1  fig,  3  ref. 

Descriptors:  'Reservoir  yield,  'Linear  reservoirs, 
'Linear  programming,  'Parameters,  'Rainfall- 
runoff  models,  Hydrological  models,  Multireser- 
voir  networks. 

A  conceptual  model  of  the  surface  runoff  system 
consisting  of  N  equal  linear  reservoirs  in  series,  has 
been  widely  used  for  transforming  rainfall  excess 
into  runoff.  A  more  general  model  would  be  ob- 
tained by  relaxing  the  conditions  of  equality  of  the 
reservoirs.  To  solve  a  rainfall-runoff  problem 
through  the  use  of  conceptual  hydrological  models 
usually  involves  determining  the  instantaneous  unit 
hydrograph  (IUH)  from  rainfall  and  runoff  records 
by  using  moment  matching.  It  is  necessary  to  con- 
vert the  IUH  into  a  unit  hydrograph  of  finite 
duration  D,  DUH.  For  this  the  S-curve  is  used. 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

The  structural  relationship  between  the  model 
with  N-linear  reservoirs  in  series  and  its  discrete 
form  was  determined  and  the  parameters  of  the 
discrete  form  derived  directly  from  rainfall  and 
runoff  records  by  linear  programming.  (Khum- 
batta-PTT) 
W87-01196 


IMPROVEMENTS  IN  THE  INVERSE  ESTIMA- 
TION METHOD  OF  EFFECTIVE  RAINFALL 
FROM  RUNOFF, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-01201 


MECHANISMS  INFLUENCING  THE  CIRCU- 
LATION AND  DISTRIBUTION  OF  WATER 
MASS  IN  A  MEDIUM  RESIDENCE-TIME 
LAKE, 

National  Water  Research  Inst.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01226 


IN    SITU    PARTICLE    GENERATION    IN    A 
SOUTHERN  SWEDISH  STREAM, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01232 


WOODY    RIPARIAN    VEGETATION    OF    A 
LAKE  SUPERIOR  TRIBUTARY, 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
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REGIMES  OF  PASSAGE  OF  HIGH  FLOODS 
THROUGH  THE  CASCADE  OF  HYDROSTA- 
TIONS  ON  THE  VOLGA  AND  KAMA  RIVERS, 
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Descriptors:  *Hydrological  regime,  *FJoods,  'Hy- 
draulic structures,  *Kama  River,  'Volga  River, 
Water  level,  Reservoirs,  Flood  peak,  Flood  flow, 
Flow,  Runoff,  USSR. 

The  experience  of  operating  reservoirs  and  hydros- 
tations  on  the  Volga  and  Kama  Rivers  (USSR) 
shows  that  the  time  has  come  to  perform  research 
and  development  works  for  estimating  the  condi- 
tions for  passage  of  high  floods  past  hydrostations 
of  the  Volga-Kama  cascade.  These  works  should 
develop  refined  regulations  for  operating  reser- 
voirs of  the  cascade  during  high  floods  (e.g.,  a  total 
inflow  of  more  than  200  cu  km)  and  assess  the 
possibility  of  passage  of  high  waters  along  the 
cascade  under  conditions  of  delivering  the  runoff 
of  northern  rivers  to  the  Volga.  The  investigations 
should  include  a  refinement  of  the  parameters  of 
the  flood  runoff  of  the  Volga,  Kama,  and  local 
inflow  between  hydrostations  with  consideration 
of  hydrological  observations  of  recent  years. 
(Doria-PTT) 
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A  set  of  comparative  experiments  were  used  to 
identify  a  predominant  factor  in  the  generation  of 
large  eddies  on  the  water  surface  at  the  interface 
between  the  main  channel  and  the  floodplain  in  a 
composite  channel  flow.  In  the  present  work,  four 
experiments  performed  had  the  following  results: 
(1)  There  exists  a  shear  layer  at  the  interface 
between  the  main  channel  and  the  floodplain.  The 
most  fundamental  cause  of  large  eddies  on  the 
water  surface  in  the  interfacial  zone  amounts  to  the 
shear  layer  in  a  lateral  velocity  profile  according  to 
experiments  in  three  kinds  of  open  channels  and  in 
a  closed  channel;  (2)  In  the  interfacial  zone  the 
flow  has  complicated  three-dimensional  structures. 
One  is  a  strong  upward  flow  originating  from  the 
corner  of  the  floodplain,  which  is  thought  to  be  a 
swirl  induced  by  the  interaction  between  a  large 
eddy  on  the  water  surface  and  the  channel  bed. 
The  other  is  an  inclined  roller  eddy  on  the  flood- 
plain  bed,  spreading  horizontally  toward  the 
middle  of  the  main  channel.  These  two  kinds  of 
motion  occur  periodically  in  association  with  the 
large  two-dimensional  eddies  on  the  water  surface. 
Therefore,  the  generation  frequency  of  large 
eddies  on  the  water  surface  is  intrinsically  the  same 
as  that  of  large  vortices  in  two-dimensional  shear 
layers;  and  (3)  the  periodicity  of  the  large  eddies 
on  the  water  surface  is  explained  by  linear  stability 
theory  for  a  two-dimensional  free  shear  flow.  The 
wave  number  of  the  large  two-dimensional  eddies, 


not  only  in  an  open  channel,  but  also  in  a  closed 
channel,  is  interpreted  as  that  of  the  most  amplified 
wave  in  the  lateral  shear  layer  at  the  interface. 
(Lantz-PTT) 
W87-01453 


STRUCTURE  AND  DYNAMICS  OF  THE 
FRENCH  UPPER  RHONE  ECOSYSTEMS:  28 
PRODUCTION  ESTIMATION  OF  GAMMAR- 
IDS  (STRUCTURE  ET  FONCTIONNEMENT 
DES  ECOSYSTEMES  DU  HAUT-RHONE 
FRANCAIS.  28.  ESTIMATION  DE  PRODUC- 
TION DE  GAMMARES), 

Lyon-1    Univ.,   Villeurbanne  (France).   Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01461 


TOWARDS  A  THEORY  OF  MACROINVERTE- 
BRATE  COMMUNITY  STRUCTURE  IN 
STREAM  ECOSYSTEMS, 

Idaho  State  Univ.,  Pocatello.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01481 


REGIONAL  HYDROLOGIC  ANALYSIS:  1.  OR- 
DINARY, WEIGHTED,  AND  GENERALISED 
LEAST  SQUARES  COMPARED, 

Geological  Survey,  Reston,  VA. 

J.  R.  Stedinger,  and  G.  D.  Tasker. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1421-1432,  September  1985.  4  fig,  2  tab,  21 

ref,  2  append. 
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Streamflow  forecasting,  Forecasting. 

Streamflow  gaging  networks  provide  hydrologic 
information  for  deriving  relationships  between 
physiographic  variables  and  streamflow  statistics. 
The  performance  of  ordinary,  weighted,  and  gen- 
eralized least  squares  estimators  of  the  parameters 
of  such  regional  hydrologic  relationships  is  com- 
pared in  situations  where  the  available  streamflow 
records  at  gaged  sites  can  be  of  different  and 
widely  varying  lengths  and  concurrent  flows  at 
different  sites  are  cross-correlated.  A  Monte  Carlo 
study  illustrates  the  performance  of  an  ordinary 
least  squares  (OLS)  procedure  and  an  operational 
generalized  least  squares  (GLS)  procedure  which 
accounts  for  and  directly  estimates  the  precision  of 
the  predictive  model  being  fit.  The  GLS  procedure 
provided  more  accurate  parameter  estimates, 
better  estimates  of  the  accuracy  with  which  the 
regression  model's  parameters  were  being  estimat- 
ed, and  almost  unbiased  estimates  of  the  model 
error.  The  OLS  approach  can  provide  very  dis- 
torted estimates  of  the  model's  predictive  precision 
(model  error)  and  the  precision  with  which  the 
regression  model's  parameters  are  being  estimated. 
A  weighted  least  squares  procedure  which  ne- 
glects the  cross  correlations  among  concurrent 
flows  does  as  well  as  the  GLS  procedure  when  the 
cross  correlation  among  concurrent  flows  is  rela- 
tively modest.  The  Monte  Carlo  examples  also 
explore  the  value  of  streamflow  records  of  differ- 
ent lengths  in  regionalization  studies.  (Author's 
abstract) 
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^  number  of  models  have  been  suggested  for  hy- 
Irologic  time  series  in  general  and  streamflow 
eries  in  particular.  Most  of  them  are  normal  autor- 
gressive  (AR)  of  order  1  with  either  constant  or 
periodic  parameters.  Since  generally  hydrologic 
ime  series  are  nonnormal  (skewed),  transforat- 
ions have  been  suggested  to  make  the  series  ap- 
proximately normal.  A  new  class  of  univariate 
nodels  is  proposed  here,  which  incorporates 
kewed  and  correlation  properties  within  the 
nodel  structure,  without  the  necessity  of  transfor- 
nations.  Such  models  assume  a  gamma  marginal 
lismbution  and  a  constant  or  periodic  autoregres- 
ive  structure.  The  models  may  be  additive 
:amraa,  multiplicative  gamma,  or  a  mixed  model, 
vhich  incorporates  properties  of  both  additive  and 
nultrplicative  models  .  The  gamma  models  were 
ested  and  compared  in  relation  to  (transformed) 
lormal  AR  models  by  computer  simulation  studies 
tased  on  five  weekly  streamflow  series  with  sam- 
>les  varying  from  35  to  40  years  of  record.  The 
esults  show  that  the  new  class  of  gamma  models 
:ompares  favorably  with  respect  to  the  normal 
nodels  in  reproducing  the  basic  statistics  usually 
malvzed  for  streamflow  simulation.  (Author's  ab- 
tract) 
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For  a  number  of  cases,  weighted  and  generalized 
least  squares  regression  procedures  were  shown  to 
provide  better  estimators  of  the  parameters  of 
models  of  hydrologic  statistics  as  a  function  of 
drainage  basin  characteristics.  These  procedures 
require  estimation  of  the  true  model's  standard 
error  of  prediction.  Evaluated  here  are  three 
model  error  estimators  for  weighted  least  squares 
(WLS)  regression  and  two  for  generalized  least 
squares  (GLS)  regression.  The  generalized  mean 
square  estimator  previously  employed  was  nearly 
unbiased,  and  comparable  in  accuracy  to,  and 
easier  to  compute  than,  the  maximum  likelihood 
estimator.  GLS  and  WLS  regression  estimators  of 
the  log-streamflows'  standard  deviation  are  sub- 
stantially more  accurate  than  ordinary  least  squares 
estimators.  Finally,  the  consequences  and  impact 
of  nonlognonnal  streamflows  were  evaluated.  In 
the  cases  considered,  GLS  procedures  continued 
to  perform  well  even  when  the  normality  assump- 
tion was  violated.  (Author's  abstract) 
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Production  of  storm  runoff  in  highly  responsive 
catchments  is  not  well  understood.  Reported  is  a 
comprehensive  set  of  hydrometric  and  natural 
tracer  data  for  rainfall,  soil  water,  and  streamflow 
for  catchments  in  the  Tawhai  State  Forest,  West- 
land,  New  Zealand,  which  reveal  some  of  the 
important  thin  (<  1  m)  permeable  soils.  Long-term 
(1977-1980)  weekly  observations  of  oxygen  18, 
electrical  conductivity,  and  chloride  in  the  stream, 
groundwater,  and  rain  in  the  main  study  catchment 
indicate  that  catchment  outflow  reflects  a  well- 
mixed  reservoir  with  a  mean  residence  time  of 
approximately  4  months.  A  preliminary  storm  hy- 
drograph  separation  using  oxygen  18  (for  a  storm 
hydrograph  exceeded  by  only  22%  of  events  since 
1979)  indicates  that  only  3%  of  storm  runoff  could 
be  considered  'new'  (i.e.,  current  storm)  water. 
Rapid  subsurface  flow,  such  as  macropore  flow,  of 
new  water  therefore  cannot  explain  the  streamflow 
response  in  the  study  area.  (See  also  W87-01629) 
(Author's  abstract) 
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Previous  hydrometric  and  dye  tracer  studies  in 
Maimai  8,  a  highly  responsive  catchment  in  the 
Tawhai  State  Forest,  Westland,  New  Zealand,  sug- 
gest that  storm  runoff  generation  is  by  rapid  trans- 
mission of  'new'  (current  storm  rain)  water  to  the 
stream  via  macropores.  Hydrometric  and  natural 
tracer  (oxygen  18,  deuterium,  electrical  conductiv- 
ity, chloride)  observations  were  used  in  two  first- 
and  one  second-order  stream  and  in  six  through- 
flow  pits,  to  evaluate  the  roles  of  'old'  (stored)  and 
new  water  during  three  storm  events  (return  peri- 
ods from  4  weeks  to  3  months)  in  September  1983. 
New  water  contributions  were  small  (<25%  of  the 
hydrograph  volume)  and  could  be  accounted  for 
by  saturation  overland  flow.  Hillslope  response 
varied  areally  but  all  sites  issued  old  water-domi- 
nated throughflow.  Ridge  top  sites  had  larger  new 
water  contributions  (approximately  30-40%)  than 
valley  sites  (<10%).  Macropore  flow  of  new 
water  therefore  cannot  explain  streamflow  or 
throughflow  response  in  the  Maimai  catchments. 
(See  also  W87-01628)  (Author's  abstract) 
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Investigations  of  two-fluid  flow  in  a  porous 
medium  have  traditionally  focused  on  problems 
related  to  hydrocarbon  recovery,  salinity  intrusion 
and  geothermal  energy.  Recently,  understanding 
the  response  of  a  two-fluid  system  became  an 
important  factor  in  the  recovery  of  a  hazardous 
fluid  from  a  contaminated  aquifer  system.  In  this 
study,  laboratory  experiments  were  conducted  in 
physical  models  to  investigate  the  simultaneous 
flow  of  two  immiscible  fluids  in  a  porous  medium. 
The  study  employed  the  use  of  two  physical 
models  which  allowed  visualization  of  the  flow 
field.  Specifically,  the  model  tests  had  three  objec- 
tives: (1)  investigate  the  response  to  the  interface 
to  pumping  stresses  in  the  less  dense  and  more 
dense  fluid,  (2)  demonstrate  the  use  of  deliberate 
upconing  as  a  means  of  improving  recovery  of  the 
denser  fluid,  and  (3)  compare  the  recovery  efficien- 
cy of  alternative  pumping  schemes.  These  experi- 
mental results  demonstrate  conclusively  that  delib- 
erate upconing  can  be  an  effective  means  of  im- 
proving the  recovery  of  a  denser  fluid  in  an  uncon- 
fined  porous  medium.  The  results  show  that  the 
recovery  rate  can  be  doubled  or  even  tripled  over 
the  conventional  recovery  scheme  without  upcon- 
ing. Field  tests  at  a  coal  tar  contamination  site  in 
Stroudsburg,  PA  confirmed  the  findings  of  this 
laboratory  investigation  and  recommendations 
from  this  study  helped  to  more  than  double  recov- 
ery rates.  (See  also  W87-00832)  (Lantz-PTT) 
W87-O0847 


FIRST  CANADIAN/AMERICAN  CONFER- 
ENCE ON  HYDROGEOLOGY:  PRACTICAL 
APPLICATIONS  OF  GROUND  WATER  GEO- 
CHEMISTRY. 

Research  Council  of  Alberta,  Edmonton. 
Available  from  the  National  Water  Well  Associa- 
tion, Worthington,  Ohio  43085.  June  22-26,  1984, 
Banff,  Alberta.  1985.  Edited  by  Brian  Hitchon  and 
Edward  I.  Wallick.  323  p. 

Descriptors:  'Geohydrology,  'Geochemistry, 
'Conferences,  'Groundwater  hydrology,  Informa- 
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ies, Hydrogeology. 

Presented  in  this  volume  are  the  papers,  abstracts 
and  field  trip  notes  of  a  meeting  concerning  hydro- 
geology  and  groundwater  geochemistry,  which 
was  jointly  sponsored  by  the  Alberta  Research 
Council  and  the  National  Water  Well  Association. 
Topics  discussed  fall  into  seven  general  categories: 
(1)  fluid  flow  and  hydrochemical  evolution;  (2) 
chemical  principles;  (3)  groundwater  sampling  and 
analysis;  (4)  geochemical  modeling;  (5)  statistical 
treatment;  (6)  isotope  geochemistry;  and  (7)  micro- 
bial aspects  of  groundwater.  (See  also  W87-00893 
thru  W87-009 1 1)  (Lantz-PTT) 
W87-00892 


ROLE  OF  REGIONAL  GRAVITY  FLOW  IN 
THE  CHEMICAL  AND  THERMAL  EVOLU- 
TION OF  GROUND  WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
J.  Toth. 

IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology: Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  3-39,  45  fig,  8  tab,  68  ref. 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Descriptors:  'Groundwater  movement,  'Ground- 
water chemistry,  'Gravity  flow,  'Chemical  evolu- 
tion, 'Thermal  evolution,  'Water  chemistry, 
•Geochemistry,  Groundwater  budget,  Steady 
flow,  Laplace  equation,  Diffusion  equations,  Math- 
ematical studies,  Geohydrology. 

The  relationship  between  the  gravity  flow  of 
groundwater  and  its  physical  environment  is  de- 
scribed by  the  theory  of  regional  groundwater 
flow.  This  theory  is  predicated  upon  the  concept 
of  regional  hydraulic  continuity  of  the  rock  frame- 
work and  expressed  by  an  adapted  version  of  the 
diffusion  equation.  For  steady-state  flow  the  diffu- 
sion equation,  reduces  to  the  Laplace  Equation, 
which  may  be  solved  for  various  boundary  condi- 
tions to  obtain  idealized  flow  patterns  in  natural 
drainage  basins.  Solutions  to  transient  forms  of  the 
diffusion  equation  are  used  to  calculate  time  rates 
and  durations  of  pore  pressure  changes  at  depth  in 
response  to  changing  boundary  conditions  at  the 
basins'  surface,  and  thus  to  evaluate  paleo-flow 
patterns  or  to  predict  future  ones.  Theoretically  or 
empirically  evaluated  flow  patterns  may  be  cou- 
pled with  fundamental  processes  of  rock-water 
interaction  to  postulate  expectable  effects  and 
manifestations  of  basinal  groundwater  flow.  The 
paper  presents  numerous  real  life  examples  to  illus- 
trate and  verify  the  postulated  effects  and  manifes- 
tations, including:  hydrologic,  hydraulic,  chemical, 
mineralogic,  vegetal,  soil  and  rock  mechanical, 
geomorphologic,  thermal,  and  ore  and  hydrocar- 
bon accumulation  phenomena.  Although  this  paper 
addresses  the  general  aspects  of  hydrogeoche- 
mistry  and  transport  of  chemical  mass  and  heat  in 
groundwater  systems,  its  primary  purpose  is  to 
provide  the  understanding  of  regional  groundwat- 
er flow  that  is  prerequisite  to  the  other  papers  in 
this  volume.  (See  also  W87-00892)  (Lantz-PTT) 
W87-00893 


OCCURRENCE  OF  DISSOLVED  OXYGEN 
AND  THE  ORIGIN  OF  FERRIC  HYDROXIDE- 
CEMENTED  HARDBEDS  IN  THE  PATUXENT 
AQUIFER,  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00894 


HYDROCHEMICAL  PROCESSES  IN  THE  RE- 
GIONAL GROUND  WATER  DISCHARGE 
ZONES  OF  THE  MURRAY  BASIN,  SOUTH- 
EASTERN AUSTRALIA, 

Victoria  Dept.  of  Minerals  and  Energy,  Melbourne 
(Australia). 
P.  G.  Macumber. 

IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  47-63,  14  fig,  9  tab,  16  ref. 

Descriptors:  'Groundwater  geochemistry,  *Dia- 
genesis,  'Chemical  properties,  'Groundwater  dis- 
charge, 'Murray  Basin,  'Australia,  Groundwater 
movement,  Saline  water,  Hydrogen  ion  concentra- 
tion, Chlorides,  Chemical  analysis,  Nickel,  Urani- 
um, Copper,  Brine. 

The  Murray  Basin  of  southeastern  Australia  is  a 
closed  groundwater  basin,  in  which  regional 
groundwater  flow  passes  from  recharge  areas  in 
the  highlands  to  regional  discharge  areas  on  the 
plains  and  in  the  mallee.  In  the  mallee,  discharge 
occurs  in  salt  playas  (salinas)  scattered  throughout 
the  linear  dune  field  and  in  the  large  groundwater 
discharge  complexes  -  the  boinkas.  Concentration 
of  saline  lake  waters  followed  by  their  subsequent 
reflux  into  the  groundwater  systems  has  resulted  in 
the  formation  of  large  groundwater  brine  bodies 
(1,000  sq  km  in  area  with  salinities  up  to  290,000 
mg/1)  in  response  to  climatic  changes  over  the  last 
32,000  years.  The  low  pH  and  relatively  high 
chlorinities  of  the  regional  groundwater  enhances 
the  transport  of  metal  ions  from  upbasin  source 
areas  to  the  discharge  zones  where  they  may  pre- 
cipitate under  the  influence  of  Eh/pH  variations  in 
the  aquifer  and  at  the  spring  zone/lake  interface. 
This  provides  a  model  for  both  synthetic  and  epi- 
genetic  base  metal  mineralization  in  certain  prov- 
inces where  redbeds,  evaporites  and  metals  such  as 


U-Cu-Ni  are  found.  Groundwater-deposited  iron 
formations  are  found  extensively  throughout  the 
discharge  zones,  and  this  can  be  shown  to  have 
been  an  ongoing  process  for  much  of  the  Quater- 
nary Period.  (See  also  W87-O0892)  (Author's  ab- 
stract) 
W87-00895 


CHEMICAL  EQUILIBRIUM  AND  KINETICS 
OF  GEOCHEMICAL  PROCESSES  IN  GROUND 
WATER  STUDIES, 

Colorado  School  of  Mines,  Golden.  Dept.  of 
Chemistry  and  Geochemistry. 
D.  Langmuir,  and  J.  Mahoney. 
IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  69-95,  24  fig,  6  tab,  68  ref. 

Descriptors:  'Groundwater  geochemistry,  'Chem- 
ical equilibrium,  'Geochemistry,  'Kinetics, 
Groundwater  chemistry,  Geohydrology,  Chemical 
reactions,  Confined  groundwater,  Earth-water 
interfaces. 

In  this  paper,  the  principles  of  equilibrium  (includ- 
ing adsorption)  and  of  kinetics  are  addressed  and 
illustrated  with  practical  applications.  Geochemi- 
cal  reactions  or  processes  can  alter  the  hydrologic 
properties  of  a  rock.  Such  reactions  (or  the  lack  of 
them)  can  also  render  a  water  fit  or  unfit  for 
certain  uses.  An  understanding  of  equilibrium  and 
kinetic  concepts  as  they  apply  to  water-rock  sys- 
tems can  greatly  improve  one's  ability  to  predict 
the  chemical  and  isotopic  composition  of  ground- 
water, and  so  to  better  manage  groundwater  re- 
sources. For  these  reasons,  hydrologists  need  to 
know  some  groundwater  geochemistry.  Chemical 
equilibrium  defines  the  boundary  conditions:  i.e., 
what  are  the  maximum  or  minimum  possible  con- 
centrations of  some  dissolved  species  likely  to  be. 
Chemical  kinetics  defines  how  long  it  takes  to 
reach  equilibrium  and  by  what  reaction  pathways 
it  is  reached.  Only  chemical  equilibrium  concepts 
are  needed  to  understand  groundwater  chemistry 
when  the  rates  of  reactions  of  interest  are  much 
faster  than  groundwater  residence  times  in  a  par- 
ticular water/rock  system.  Thus,  such  concepts 
have  been  most  usefully  applied  in  deep  basin 
artesian  groundwater  studies.  When  reaction  rates 
are  comparable  to  or  less  than  residence  times, 
both  kinetic  and  equilibrium  concepts  apply.  This 
is  particularly  the  case  in  shallow  water  table  sys- 
tems. Chemical  equilibrium  concepts,  including  ad- 
sorption, have  successfully  explained  the  chemical 
behavior  of  may  groundwater  systems.  In  contrast, 
the  understanding  of  geochemical  kinetics  is  in 
relative  infancy,  so  that  only  the  simplest  kinetic 
concepts  have  been  usefully  applied  in  groundwat- 
er studies.  (See  also  W87-00892)  (Lantz-PTT) 
W87-00896 


SOLUBILITY  CONTROLS  OF  FLUORINE, 
BARIUM  AND  CHROMIUM  IN  GROUND 
WATER  IN  ALLUVIAL  BASINS  OF  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

F.  N.  Robertson. 

IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  96-102,  3  fig,  2  tab,  19  ref. 

Descriptors:  'Groundwater  geochemistry,  'Solu- 
bility, 'Fluorine,  'Barium,  'Chromium,  'Ground- 
water quality,  Alluvial  basins,  Arizona,  Chemical 
analysis,  Trace  elements,  Model  studies,  Equilibri- 
um, Geohydrology,  Sorption,  Minerals. 

Several  trace  elements  occur  in  the  groundwater  in 
the  majority  of  the  alluvial  basins  of  Arizona  in 
concentrations  that  commonly  exceed  state  and 
federal  contaminant  levels.  The  basin-fill  sediments 
were  derived  from  igneous  and  metamorphic  rocks 
of  the  surrounding  mountains  and  contain  many 
trace  elements.  Under  geochemical  conditions  fa- 
vorable for  dissolution,  these  elements  may  enter 
the  natural  water  system.  Important  factors  that 
affect  the  occurrence  and  mobilization  of  elements 
in  groundwater  are  (1)  availability  in  the  rock 
environment,  (2)  pH  and  oxidation  potential  of  the 


groundwater  system,  (3)  exchange  or  sorption-de- 
sorption  reactions,  and  (4)  mineral  equilibria  con- 
trols. Equilibrium  models  and  geologic  information 
were  used  to  determine  controls  that  affect  occur- 
rence and  solubility  of  three  element*  -  fluoride, 
barium  and  hexavalent  chromium.  These  elements 
occur  naturally  in  the  groundwater  and  range  from 
traces  to  concentrations  of  five  to  10  times  the 
maximum  contaminant  level.  Availability  in  the 
rock  environment  appears  optimum  for  barium, 
chromium  and  probably  for  fluorine.  Mineral  equi- 
libria and  equilibrium  solubilities  appear  to  be 
major  solubility  controls  for  barium  and  hexava- 
lent chromium.  Fluorine  solubility  may  be  con- 
trolled by  availability,  exchange  or  sorption  reac- 
tions, and  mineral  equilibria.  (See  also  W87-00892) 
(Author's  abstract) 
W87-00897 


GEOCHEMICAL  MODELS  OF  THE  RELA- 
TION  BETWEEN  WATER  QUALITY  AND 
MINERALOGY  IN  COAL-PRODUCING 
STRATA  OF  SOUTHWESTERN  VIRGINIA, 

Geological  Survey,  Richmond,   VA.   Water  Re- 
sources Div. 
J.  D.  Powell. 

IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  103-112,  10  tab,  10  ref. 

Descriptors:  'Groundwater  geochemistry,  'Acid 
mine  water,  'Geochemistry,  'Groundwater  qual- 
ity, 'Minerals,  'Coal,  'Virginia,  Geohydrology, 
Silicates,  Carbonates,  Pyrite,  Oxidation,  Cation  ex- 
change, Minerals,  Chemical  analysis,  Water  qual- 
ity, Model  studies. 

The  geochemical  processes  controlling  groundwat- 
er chemistry  in  the  coal-producing  strata  of  south- 
western Virginia  include  hydrolysis  of  silicates, 
dissolution  of  carbonates,  oxidation  of  pyrite, 
cation  exchange,  and  precipitation  of  secondary 
minerals,  kaolinite  and  goethite.  Three  reaction 
models  are  used  to  account  for  the  observed  water 
chemistry.  The  models  derive  sulfate  from  pyrite, 
iron  from  pyrite  and  siderite,  calcium  from  plagio- 
clase  and  calcite,  sodium  from  plagioclase  and 
cation  exchange,  magnesium  from  chlorite,  and 
carbon  from  carbon  dioxide,  calcite  and  siderite. 
Kaolinite,  chalcedony  and  goethite  are  formed 
authigenically.  Carbon- 13  data  define  the  relative 
contributions  of  carbon  sources  to  models.  Com- 
parison of  adjacent  unmined  and  mined  basins  indi- 
cates that  surface  mining  significantly  increases  the 
weathering  reaction  of  pyrite  in  contrast  to  weath- 
ering reactions  of  other  minerals.  However,  in  the 
area  studied,  the  buffering  capacity  present  appears 
to  be  sufficient  to  neutralize  acidity  produced  by 
reactive  pyrite.  (See  also  W87-00892)  (Lantz-PTT) 
W87-O0898 


SAMPLING    AND    ANALYSIS    OF    SUBSUR- 
FACE WATER, 

For  primary  bibliographic  entry  see  Field  5B. 
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PERFORMANCE  EVALUATION  OF  RCRA  IN- 
DICATOR PARAMETERS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00900 


GEOCHEMICAL  MODELING:  A  COMPARI- 
SON OF  FORWARD  AND  INVERSE  METH- 
ODS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 
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MODELING    OF    GROUND    WATER    FLOW 
AND  COMPOSITION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz. 

IN:  First  Canadian/American  Conference  on  Hy- 
drogeology:    Practical    Applications    of   Ground 
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Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  178-188,  5  fig,  1  tab,  36  ref. 

Descriptors:  'Groundwater  geochemistry,  *Path 
of  pollutants,  •Groundwater  movement,  •Chemi- 
cal analysis,  'Physical  analysis,  Radioactive 
wastes,  Groundwater,  Diffusion,  Mixing,  Advec- 
tion,  Adsorption,  Mineral  dissolution,  Radioactiv- 
ity, Radioactive  half-life,  Mathematical  analysis, 
Tracers. 

The  transport  of  mass  in  a  groundwater  system  is 
controlled  by  an  array  of  physical  and  chemical 
processes.  In  terms  of  the  physical  processes,  diffu- 
sion, mechanical  mixing  and  advection  are  the 
most  important.  Included  with  the  chemical  proc- 
esses are  reactions  including  adsorption,  mineral 
dissolution  and  precipitation  and  radioactive 
decay.  The  dispersion-convection  equation  pro- 
vides the  framework  for  representing  processes  in 
a  quantitative  way.  Solution  of  this  equation  or  sets 
of  these  equations  describes  the  changes  in  ion 
concentration  in  groundwater  as  a  function  of 
space  and  time.  The  application  of  these  principles 
to  field  problems  has  unfortunately  been  hindered 
by  the  numerical  difficulties  involved  with  actually 
solving  the  dispersion-convection  equation,  espe- 
cially when  complex  chemical  interactions  are  in- 
cluded. Previous  studies  are  used  to  illustrate  how 
models  for  flow  and  mass  transport  can  be  applied 
to  a  problem  of  groundwater  contamination  and 
the  level  of  sophistication  that  has  been  achieved  in 
including  reactions  in  transport  models.  (See  also 
W87-00892)  (Lantz-PTT) 
W87-00902 


GEOCHEMISTRY  AND  ALTERATION  PROC- 
ESSES OF  URANIUM  TAILINGS  IN  GROUND 
WATER,  GRANTS  MINERAL  BELT,  NEW 
MEXICO, 

New      Mexico      Environmental      Improvement 
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ENVIRONMENTAL  ISOTOPES:  PRINCIPLES 
AND  APPLICATIONS  IN  GROUND  WATER 
GEOCHEMICAL  STUDD2S  IN  ALBERTA, 
CANADA, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
E.  I.  Wallick,  H.  R.  Krouse,  and  A.  Shakur. 
IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  249-266,  23  fig,  6  tab,  35  ref. 

Descriptors:  •Environmental  isotopes,  •Ground- 
water dating,  •Geochemistry,  *Alberta,  Isotope 
studies,  Hydrogen,  Oxygen  radioisotopes,  Carbon 
radioisotopes,  Sulfur  radioisotopes,  Deuterium, 
Protium,  Tritium,  Groundwater,  Tracers. 

Isotopic  ratio  determinations  of  hydrogen,  oxygen, 
carbon  and  sulfur  are  among  the  most  useful  of 
parameters  in  the  study  of  groundwater  geochemi- 
cal  systems.  Hydrogen  has  two  stable  isotopes, 
protium  and  deuterium,  having  masses  one  and 
two,  and  atomic  abundances  of  99.985  and  0.15%, 
respectively.  The  main  mass-dependent  processes 
by  which  hydrogen  isotope  abundances  are  altered 
are  evaporation  and  condensation  of  water  in  the 
hydrological  cycle  of  the  earth.  Tritium  (mass 
three,  half-life  12.3  yrs)  is  produced  by  cosmic  rays 
in  the  upper  atmosphere  and  in  thermonuclear 
bomb  explosions.  Tritium  levels  are  affected 
mainly  by  losses  due  to  radioactive  decay,  through 
exchange  with  atmospheric  water  vapor,  and 
through  dilution  in  the  oceans.  Oxygen  has  three 
stable  isotopes  having  masses  16  (most  abundant), 
17  (.01  %),  and  18  (.08%).  The  main  mass-depend- 
ent processes  that  affect  the  abundance  of  oxygen 
isotopes  are  evaporation,  condensation  and  ex- 
change reactions.  Carbon  has  three  isotopes  of 
environmental  importance  having  masses  12,  13 
and  14.  The  average  abundances  for  the  two  stable 
nuclides  are  98.9  and  1.1%,  respectively,  while 
carbon-14  is  radioactive  and  has  a  half-life  of  5,730 
years.  Inasmuch  as  carbon  is  the  building  block  of 
life,  biological  processes  play  the  dominant  role  in 
the  fractionation  of  carbon  isotopes.  Sulfur  consists 


of  four  stable  isotopes  having  masses  32  (95.01%), 
33  (0.75%),  34  (4.21%)  and  36  (.02%).  Sulfur  is 
also  important  in  the  biological  cycle  and  the  wide 
range  in  valence  states,  (-2  to  +6),  and  the  fact 
that  sulfur  compounds  occur  in  all  three  phases 
and  in  organic,  as  well  as  inorganic  compounds, 
make  is  especially  prone  to  isotopic  fractionation. 
(See  also  W87-O0892)  (Lantz-PTT) 
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ical analysis,  Minerals,  Salts,  Geochemsitry, 
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A  set  of  22  samples  was  collected  for  the  determi- 
nation of  stable  isotopes  and  carbon-14  in  the  Pi- 
ceance  Creek  Basin  of  northwestern  Colorado. 
Samples  were  from  the  upper  and  lower  aquifers  of 
the  Eocene  Green  River  and  Uinta  Formations. 
Stable-isotope  determinations  were  used  with 
major-ion  data  to  define  chemical  mass-balance 
reaction  models.  These  models  provided  a  means 
to  correct  analytical  carbon-14  ages  for  the  effects 
of  dilution  and  fractionation,  resulting  from  disso- 
lution and  precipitation  of  carbonate  minerals,  oxi- 
dation of  organic  matter  and  transfer  of  carbon- 
dioxide  gas.  Equations  were  included  to  account 
for  the  dissolution  of  saline  minerals  and  the  evap- 
orative concentration  of  solutes  in  some  of  the 
samples.  Many  models  were  evaluated  for  each 
sample,  but  not  all  were  consistent  with  thermody- 
namic, mineralogic  or  isotopic  constraints  on  the 
system.  Although  a  unique  reaction  could  not  be 
defined  for  each  sample,  the  acceptable  reaction 
models  allow  large  corrections  to  the  analytical 
carbon-14  ages.  The  adjusted  ages  range  from 
about  750  years  for  wells  near  the  recharge  areas 
to  more  than  20,000  years  from  wells  farther  down 
the  hydrologic  gradient.  Variations  in  the  stable 
isotopes  give  evidence  of  mixing  of  modern  water 
being  recharged  to  the  system  with  water  re- 
charged several  thousand  years  ago  during  colder 
climatic  regimes.  Geochemical  interpretations 
from  isotope  variations  confirm  conceptual  models 
of  the  complex  flow  system.  (See  also  W87-00892) 
(Author's  abstract) 
W87-00909 
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tion. 

Hydrogeologic  and  geochemical  data,  including 
hydraulic  head  profiles,  field  determinations  of 
permeability,  major  ion  water  chemistry,  and  envi- 
ronmental isotopes  (18-0,  2-H,  3-H),  characterize 
the  age  and  vertical  movement  of  groundwater 
through  thick,  jointed,  clayey  tills  in  northwestern 
Wisconsin.  Two  study  sites,  near  Superior  and 
Ashland,  Wisconsin,  are  located  in  thick  sequences 
of  late  Wisconsin  tills.  Vertically  nested  piezo- 
meters installed  to  depths  of  up  to  30  m  at  the  sites 
indicate  downward  hydraulic  gradients,  and  till 
permeabilities  are  on  the  order  of  10  to  the  minus 
8th  cm/sec.  Tritium  (3-H)  is  not  detectable  below 
3  m,  indicating  that  groundwater  at  or  below  this 


depth  recharged  prior  to  1952.  At  Superior,  18-0 
shows  a  steady  negative  shift  from  about  -10% 
(SMOW)  at  3  m,  characteristic  of  modern  precipi- 
tation, to  -16%  at  24  m,  characteristic  of  a  much 
cooler  climate.  At  both  sites,  groundwater  is  over- 
saturated  with  respect  to  calcite  and  dolomite  near 
the  surface,  but  saturation  indices  decrease  with 
depth.  Concentrations  of  Ca(2  +  ),  Mg(2  +  )  and 
HC03(-)  also  decrease  with  depth,  while  Cl(-) 
consistently  increases.  Concentrations  of  all  ions 
are  most  variable  in  the  upper  15  m  of  the  profiles, 
possibly  a  result  of  weathering  processes  or  frac- 
ture flow  in  the  shallow  zone.  Ret  alts  of  this  study 
suggest  that  original  pore  water  has  remained  in  a 
portion  of  the  till  profile  since  deposition  of  the  till 
9,500  to  10,000  years  ago.  Radiocarbon  (14-C) 
sampling  is  currently  underway  to  place  absolute 
dates  on  pore  water  in  the  profiles.  (See  also  W87- 
00892)  (Author's  abstract) 
W87-00910 


SULFUR     CYCLE     IN     WESTERN     NORTH 
DAKOTA  COAL  MINES, 

Geological   Survey,   Bismarck,   ND.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00912 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PHOT  PLANT  SOUTHEASTERN 
NEW  MEXICO:  HYDROLOGIC  DATA 
REPORT  2. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
Contractor    Report     SAND85-7263,     December 
1985.    512  p,    100  fig,    18   tab,   5   ref,   9   append. 
Contract  DE-ACO4-76DPO0789. 

Descriptors:  *Aquifer  testing,  *Groundwater, 
•Data  collections,  *Water  level,  Pumping  tests, 
Hydrologic  data,  Waste  Isolation  Pilot  Plant,  New 
Mexico,  Wells,  Observation  wells,  Radioactive 
wastes,  Hydrologic  data  collections. 

Data  on  aquifer  tests  and  water  level  measurement 
was  collected  at  three  locations  at  the  Waste  Isola- 
tion Pilot  Plant  site,  New  Mexico,  from  1983-1985. 
Data  include  results  of  pumping  and  slug  tests, 
water  levels,  drawdown,  pressures,  and  discharge 
measurement.  The  automated  Data  Acquisition 
System  was  used  to  collect  much  of  the  informa- 
tion. (Cassar-PTT) 
W87-00952 


INFLUENCE  OF  LEACH  RATE  AND  OTHER 
PARAMETERS  ON  GROUNDWATER  MIGRA- 
TION, 

Dames  and  Moore,  White  Plains,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00954 


FRACTURE  PERMEABILITY  AND  GROUND- 
WATER FLOW  IN  CLAYEY  TILL  NEAR  SAS- 
KATOON, SASKATCHEWAN, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
C.  K.  Keller,  G.  van  der  Kamp,  and  J. A.  Cherry. 
Canadian  Geotechnology  Journal  CGJOAH,  Vol. 
23,  No.  2,  p  229-240,  May  1986.  10  fig,  1  tab,  29  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil (Canada)  Grants  A8184  and  G1372. 

Descriptors:  'Fracture  permeability,  •Groundwat- 
er movement,  *Saskatoon,  *Till,  *Weathering, 
•Permeability  coefficient,  Canada,  Specific  stor- 
age, Slug  tests,  Consolidation  tests,  Pond,  Seepage, 
Aquifers,  Pumping. 

Field  and  laboratory  studies  of  a  clayey  unweath- 
ered  glacial  till  have  shown  that  its  bulk  permeabil- 
ity exceeds  its  matrix  permeability  by  two  orders 
of  magnitude.  The  till  in  question  is  6  m  thick  and 
appears  to  be  unweathered  and  unfractured.  It  is 
overlain  by  12  m  of  weathered  and  highly  frac- 
tured till.  Results  of  consolidation  tests  on  the 
unweathered  till  indicate  a  mean  vertical  hydraulic 
conductivity  of  3.5  x  10  to  the  minus  eleventh 
power  meter/sec  and  a  mean  specific  storage  of 
0.00013  per  meter.  Slug  tests  yield  a  horizontal 
hydraulic  conductivity  of  about  5  x  10  to  the  minus 
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ninth  power  meter/sec.  Drawdowns  in  the  till  in 
response  to  pumping  from  the  aquifer  below  indi- 
cate a  vertical  hydraulic  diffusivity  of  0.000045  sq 
m/sec.  Slug  test  results  combined  with  specific 
storage  results  from  consolidation  tests  indicate  a 
similar  value  for  horizontal  hydraulic  diffusivity  of 
0.00004  sq  m/sec.  Geochemical  patterns,  tritium 
data,  and  measured  seepage  fluxes  from  an  ephem- 
eral pond  also  indicate  that  the  vertical  conductivi- 
ty of  the  unweathered  till  is  much  higher  than  the 
value  obtained  from  the  consolidation  tests.  The 
data  show  that  the  unweathered  till  has  significant 
vertical  and  horizontal  fracture  permeability.  (Au- 
thor's abstract) 
W87-01O41 


AQUIFER  PARAMETER  PREDICTION  IN 
LEAKY  AQUIFERS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  M.  Aral. 

Journal  of  Hydrology,  JHYDA7,  Vol.  80,  No.  1/2, 

p  19-44,  September  15,  1985.  11  fig,  39  ref. 

Descriptors:  *Aquifers,  *Leaky  aquifers,  'Georgia, 
•Algorithms,  'Hydrology,  "Groundwater  move- 
ment, Optimization,  Georgia,  Model  studies, 
Transmissivity,  Seepage. 

The  finite  element-least-squares  optimization  algo- 
rithm is  utilized  to  identify  the  hydrogeologic  field 
parameters  of  a  multi-layer  aquifer  system.  The 
technique  developed  relies  on  accurate  steady  state 
piezometric  head  data  for  each  aquifer  in  the  multi- 
layered  system.  The  least-squares  iterative  ap- 
proach systematically  adjusts  the  local  transmissi- 
vity values  and  the  resistance  parameters  of  the 
confining  piezometric  head  values  at  several  loca- 
tions. This  is  an  iterative  approach  which  auto- 
mates the  trial  and  error  model  calibration  process 
and  extends  it  to  a  multi-layer  system.  The  tech- 
nique is  applied  to  a  field  problem  in  Georgia. 
Results  compared  favorably  with  the  expected 
values  of  locally  measured  transmissivities  in  both 
aquifers.  The  spatial  distribution  of  these  transmis- 
sivities was  also  remarkably  consistent  with  field 
data.  The  algorithm  shows  promise  as  a  practical 
tool  and  a  definite  alternative  to  the  manual  trial 
and  error  model  calibration  approach.  (Doria- 
PTT) 
W87-01166 


APPLICATION  OF  A  LAKE-WATERSHED 
MODEL  FOR  THE  DETERMINATION  OF 
WATER  BALANCE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01170 


ESTIMATE  OF  DISPERSION  IN  AN  UNSATU- 
RATED AQUIFER, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01172 


CHARACTERISTICS  OF  AN  UNUSUAL 
HIGHLY  ALKALINE  WATER  FROM  THE  MA- 
QARIN  AREA  NORTHERN  JORDAN, 

Jordan  Univ.,  Amman.  Dept.  of  Geology  and  Min- 
eralogy. 

H.  N.  Khoury,  E.  Salameh,  and  Q.  Abdul-Jaber. 
Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 
p  79-91,  October  30,   1985.  6  fig,  3  tab,   19  ref. 

Descriptors:  'Water  chemistry,  'Groundwater 
quality,  Alkaline  water,  'Jordan,  'Well  water, 
Chemical  properties,  Water,  Meteoric  water, 
Water  properties,  Wells,  Minerals. 

An  unusual  highly  alkaline  natural  water  (ph  = 
12.5)  is  recorded  in  adits  and  wells  from  the  Ma- 
qarin  area,  northern  Jordan.  It  is  a  meteoric  calci- 
um hydroxide-sulfate  type  of  water  that  passes 
through  metamorphosed  rocks  rich  in  portlandite, 
gypsum,  and  other  soluble,  low-temperature  miner- 
als, rich  in  base  metals  concentration.  The  water  is 
unsuitable  for  domestic  or  irrigation  use  because  of 
a  high  pH,  Ca,  OH,  S04,  and  trace  metal  content. 


The  hydration  of  lime  is  responsible  for  the  high 
pH  value  of  this  water.  The  high  calcium  and  base 
metals  concentration  is  related  to  the  effect  of 
spontaneous  combustion  of  organic  matter  in  the 
Bituminous  Marl  Formation.  A  low-temperature 
transformation  process  is  still  active  as  a  result  of 
reaction  of  these  waters  with  the  rocks.  (Doria- 
PTT) 
W87-01173 


GROUNDWATER  RECHARGE  ESTIMATION 
USING  CHLORIDE,  DEUTERIUM  AND 
OXYGEN-18  PROFILES  IN  THE  DEEP  COAST- 
AL SANDS  OF  WESTERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

M.  L.  Sharma,  and  M.  W.  Hughes. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 

p  933-109,  October  30,  1985.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Groundwater  recharge,  'Chlorides, 
•Evapotranspiration,  'Deuterium,  'Oxygen  iso- 
topes, 'Sand,  'Australia,  Recharge,  Model  studies, 
Groundwater. 

Depth  distributions  of  environmental  chloride, 
deuterium,  and  oxygen- 18  in  deep  sands  were  mon- 
itored to  estimate  average  recharge  to  groundwat- 
er in  Western  Australia.  Average  areal  recharge  is 
approximately  15%  of  average  precipitation  (775 
mm/yr)  based  on  the  conservation  of  chloride. 
While  the  chloride  concentration  of  groundwater 
was  relatively  uniform,  there  was  a  considerable 
spatial  variability  in  the  depth  distribution  of  chlo- 
ride in  the  unsaturated  zone.  Possibly  some  50%  of 
the  total  annual  recharge  occurs  via  movement  of 
water  through  preferred  pathways,  thus  bypassing 
the  soil  matrix.  Stable  isotope  (deuterium  and 
oxygen- 18)  data  show  that  there  has  been  some 
isotopic  enrichment  due  to  evaporation  of  the  rain- 
fall, but  the  extent  of  enrichment  appears  to  be  too 
small  to  estimate  recharge  rates  reliably.  It  is 
argued  that  relatively  small  isotopic  enrichment 
occurs  in  the  system  studied  since  the  direct  evapo- 
ration from  soil  is  a  rather  small  component  of  the 
total  evapotranspiration.  The  observations  on  the 
depth  distribution  of  isotopes  qualitatively  support 
the  presence  of  a  bimodal  system  for  water  move- 
ment through  the  profile,  as  was  suggested  by  the 
analysis  of  chloride  data.  (Doria-PTT) 
W87-01174 


TRANSIENT  WELL  FLOW  IN  LEAKY  MULTI- 
PLE-AQUIFER SYSTEM, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

C.  J.  Hemker. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 

p  1 1 1-126,  October  30,  1985.  4  fig,  21  ref. 

Descriptors:  'Wells,  'Flow,  'Aquifers,  'Transient 
well  flow,  'Leaky  aquifers,  'Groundwater  move- 
ment, 'Aquifer  characteristics,  Confined  aquifers. 
Model  studies,  Hydraulics,  Drawdown,  Uncon- 
fined  aquifers,  Partially  penetrating  wells. 

A  previously  developed  eigenvalue  analysis  ap- 
proach to  groundwater  flow  in  leaky  multiple 
aquifers  is  used  to  derive  exact  solutions  for  tran- 
sient aquifers.  Equations  are  presented  for  the 
drawdown  distribution  in  systems  of  infinite  extent, 
caused  by  wells  penetrating  one  or  more  of  the 
aquifers  completely  and  discharging  each  layer  at  a 
constant  rate.  Since  the  solution  obtained  may  be 
regarded  as  a  combined  analytical-numerical  tech- 
nique, a  type  of  one-dimensional  modeling  can  be 
applied  to  find  approximate  solutions  for  several 
complicating  conditions.  Numerical  evaluations 
are  presented  as  time-drawdown  curves  and  in- 
clude effects  of  storage  in  the  aquitard,  unconfined 
conditions,  partially  penetrating  wells,  and  strati- 
fied aquifers.  The  outcome  of  calculations  for  rela- 
tively simple  systems  compares  very  well  with 
published  results.  The  proposed  multilayer  solution 
can  be  a  valuable  tool  in  aquifer  test  evaluation, 
since  it  provides  the  analytical  expression  required 
for  the  application  of  existing  computer  methods  to 
the  determination  of  aquifer  characteristics.  (Au- 
thor's abstract) 
W87-01175 


APPLYING  LOGIC  PROGRAMMING  IN  HY- 
DROLOGY. DEFINITION  OF  A  PROGRAM 
FOR  THE  AUTOMATIC  INTERPRETATION 
OF  PUMPING  TEST  DATA 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre    d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01176 


USE  OF  THE  CHLORIDE  ION  IN  DETERMIN- 
ING HYDROLOGIC-BASIN  WATER  BUDGETS 
-  A  3- YEAR  CASE  STUDY  IN  THE  SAN  JUAN 
MOUNTAINS,  COLORADO,  U.S.A, 
Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-01180 


PRELIMINARY  ASSESSMENT  OF  THE  RE- 
GIONAL DISPERSD/ITY  OF  SELECTED 
BASALT  FLOWS  AT  THE  HANFORD  SITE, 
WASHINGTON,  U.SA., 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01186 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

F.  de  Smedt,  F.  Wauters,  and  J.  Sevilla. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p   169-181,  June  15,   1986.   11  fig,   1  tab,  28  ref. 

Descriptors:  'Soil  water  movement,  'Tracers, 
'Sand,  'Solute  transport,  'Hydrodynamics,  'Un- 
saturated flow,  Flow,  Radioactive  tracers,  Tritium, 
Radioisotopes,  Flow  characteristics. 

A  solute  displacement  experiement,  using  tritium 
as  a  tracer,  was  conducted  under  saturated  water 
flow  conditions  in  a  sand  column.  Analysis  of  the 
observed  effluent  concentration  resulted  in  an  esti- 
mated dispersivity  of  0.094  cm.  Solute  displace- 
ment experiments  under  saturated  water  flow  con- 
ditions were  conducted  by  leaching  the  column 
intermittently  on  a  daily  basis  with  constant 
amounts  of  water.  As  soon  as  the  amount  drained 
from  the  column  was  equal  to  the  daily  input, 
tritium  as  added  to  the  infiltrating  water  for  some 
period.  The  parameters  of  the  hydrodynamic  dis- 
persion equation  were  fitted  to  the  observed  efflu- 
ent concentrations.  Very  large  dispersion  coeffi- 
cients were  obtained  with  a  dispersivity  of  about 
7.3  cm.  A  possible  explanation  is  the  presence  of 
immobile  water  pockets  during  unsaturated  flow. 
For  all  experiments,  it  was  found  that  about  36% 
of  the  water  in  the  unsaturated  column  could  be 
considered  as  immobile.  The  exchange  of  solute 
between  the  mobile  and  immobile  phases  explains 
the  large  dispersion  observed  in  the  experiments 
conducted  under  unsaturated  conditions.  (Author's 
abstract) 
W87-01187 


PROCESSING  OF  GEOPHYSICAL  WELL 
LOGS  BY  MICROCOMPUTERS  AS  APPLIED 
TO  THE  SOLUTION  OF  HYDROGEOLOGI- 
CAL  PROBLEMS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Div.  of  Engineering  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01189 


IMPROVED  METHOD  OF  LEAST-SQUARES 
PARAMETER  ESTIMATION  WITH  PUMP- 
ING-TEST  DATA, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

W.  E.  Bardsley,  A.  D.  Sneyd,  and  P.  D.  Hill. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  271-281,  October  15,  1985.  4  fig,  3  tab,  11  ref, 

append. 

Descriptors:  'Least  squares  analysis,  'Aquifer 
characteristics,      'Storativity,      'Pumping     tests, 
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asmissivity,  Aquifers,  Estimation  error,  Mathe- 
ical  studies,  Water-bearing  formations. 

traditional  graphical  methods  of  pumping-test 
ysis  have  been  replaced  in  part  by  computer- 
procedures,  most  of  which  are  concerned 
1  estimation  of  storativity  and  transmissivity 
g  a  least  squares  criterion  of  fit.  Unfortunately, 
various  algorithms  proposed  contain  a  weak- 
in  that  there  is  no  guarantee  of  convergence  to 
global  minimum  of  the  squared  deviation  func- 
;  the  calculated  values  of  transmissivity  and 
ativity  may  not  correspond  to  the  true  least- 
ires  estimates.  Rerunning  the  least-squares  rou- 
s  with  different  starting  values  provides  some 
;k  against  suboptimal  minima.  It  would  be 
e  desirable  to  have  a  procedure  which  always 
iuced  the  true  least-squares  estimates  in  a 
le  run.  This  note  presents  one  such  method 
licable  to  the  estimation  of  storativity  and 
smissivity  given  unsteady  radial  flow  in  a  hori- 
tal  confined  homogeneous  aquifer.  This  is  de- 
ient  upon  finding  the  lowest  point  on  a  mathe- 
ical  surface.  The  accuracy  of  the  estimate  is 
endent  on  good  initial  values  since  there  is  no 
rantee  that  such  surfaces  do  not  contain  local 
ima.  The  estimation  procedure  can  be  im- 
yed  by  converting  the  two-dimensional  minimi- 
Dn  problem  into  an  equivalent  form  in  one 
ension,  which  can  easily  be  evaluated  through 
given  feasible  interval.  This  avoids  the  require- 
it  of  initial  estimates  and  always  returns  the 
estimates  after  a  single  computational  se- 
ace.  Examples  are  given  of  the  application  of 
method  together  with  a  simple  model  for  the 
irmination   of  estimation   error.    (Khumbatta- 

D 

7-01190 


=ECT  OF  SALINITY-DEPENDENT  HY- 
AULIC  CONDUCnVTTY  ON  SALTWATER 
"RUSION  EPISODES, 

ay  Engineer  District,  Fort  Worth,  TX. 

ilehnert,  and  A.  A.  Jennings. 

rnal  of  Hydrology  JHYDA7,  Vol.80,  No.  3/4, 

83-297,  October  15,  1985.  10  fig,  28  ref.  NSF 

intCME81-05549. 

criptors:  'Hydraulic  conductivity,  *Saline 
er  intrusion,  'Saltwater  intrusion,  'Salinity, 
meability  coefficient,  Saline-freshwater  inter- 
s,  Saline  water,  Dispersion,  Aquifers. 

!  intrusion  of  saltwater  into  coastal  aquifers  is  a 
irally  occurring  phenomenon.  A  broad  zone  of 
lersion  is  considered  to  exist.  The  zone  of  dis- 
>ion  moves  seaward  during  periods  of  high 
hwater  recharge  and  the  seaward  flux  varies 
h  tidal  oscillations.  A  mechanism  capable  of 
.icing  a  change  in  hydraulic  conductivity  and  its 
ential  effect  on  saltwater  intrusion  episodes  is 
:ussed.  The  ionic  strength  of  percolating  water 
greatly  alter  a  soil's  hydraulic  conductivity 
to  dispersion  and/or  swelling  of  clay  particles 
several  orders  of  magnitude.  The  potential  ef- 
s  of  salinity-dependent  changes  in  hydraulic 
ductivity  during  saltwater  intrusions  were  ana- 
id.  Results  show  that  this  can  control  the  extent 
which  brackish  water  can  penetrate  a  coastal 
ifer.  This  can  also  increase  the  width  of  the 
>ersed  salt  front,  and  can  lead  to  a  much  greater 
:ulation  of  saltwater  within  the  intruding  salt- 
ier toe.  These  results  may  help  to  explain  field 
ervations  that  have  previously  been  attributed 
iispersivity  and  domain  heterogeneity.  (Khum- 
ta-PTT) 
17-01191 


[STEADY  FLOW  TO  A  WELL  TAPPING 
'O  AQUD7ERS  SEPARATED  BY  AN  AQUI- 
UDE, 

tional  Inst,  of  Hydrology,  Roorkee  (India). 
C.  Mishra,  M.  D.  Nautiyal,  and  S.  Chandra, 
imal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
157-369,  December  30,  1985.  7  fig,  2  tab,  7  ref. 

scriptors:  'Aquifers,  'Aquicludes,  'Unsteady 
w,  'Wells,  Confined  aquifers,  Groundwater, 
draulics,  Well  water,  Artesian  wells. 

iter  wells  are  generally  constructed  by  tapping 
ire  than  one  aquifer  in  order  to  have  dependable 


yield.  Unsteady  flow  to  a  well  tapping  two  aquifers 
separated  by  aquiclude  was  analyzed,  using  the 
integral  transform  technique.  A  finite  difference 
formulation  of  the  equation  of  groundwater  flow  in 
three  dimensions  was  developed.  Using  a  discrete 
kernel  approach,  a  methodology  was  determined 
to  analyze  unsteady  flow  to  a  multi-aquifer  well. 
The  contribution  of  an  individual  aquifer  to  well 
discharge  was  estimated  when  the  well  is  pumped 
at  a  constant  rate.  The  contribution  of  an  aquifer  is 
governed  by  its  hydraulic  diffusivity  value.  If  both 
the  aquifers  have  equal  diffusivity,  the  aquifers* 
contributions  are  independent  proportional  to  the 
respective  transmissivity  value.  At  early  stages  of 
pumping  the  major  contribution  is  by  the  aquifer 
whose  diffusivity  is  lower.  At  large  time  values, 
the  contribution  by  each  aquifer  is  in  proportion  to 
its  transmissivity  value.  (Khumbatta-PTT) 
W87-01199 


DISCHARGE  CALCULATION  FROM  EARLY 
DRAWDOWN  DATA  IN  LARGE-DIAMETER 
WELLS, 

Technical  Univ.   of  Istanbul  (Turkey).   Dept.  of 

Hydraulics  and  Water  Power. 

Z.  Sen. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

p  45-48,  January   15,   1986.  2  fig,  2  tab,  5  ref. 

Descriptors:  'Discharge,  'Drawdown  data, 
'Wells,  'Large-diameter  wells,  Groundwater,  Ar- 
tesian wells,  Discharge  capacity,  Pumping  tests. 

Various  ways  to  measure  discharge  from  large 
diameter  wells  are  known,  such  as  the  commercial 
water  meter,  Parshal  flume,  container,  orifice  weir, 
orifice  bucket  and  jet  stream  methods.  A  common 
requirement  for  the  application  of  these  methods  in 
the  field  is  that  the  end  of  the  water  pipe  should  be 
reachable.  In  addition,  the  pipe  should  be  com- 
pletely sealed  to  prevent  leakage.  A  common  diffi- 
culty in  discharge  measurement  is  that  the  leading 
pipe  from  the  well  branches  out  into  many  small 
pipes,  thus  making  the  above  mentioned  direct 
methods  inapplicable.  A  proposed  method  for  cal- 
culating discharge,  which  may  be  used  in  cases 
where  direct  methods  are  impractical,  was  used  for 
five  large-diameter  wells  in  Wadi  Qudaid,  western 
Saudi  Arabia.  The  data  points  used  in  the  study  for 
discharge  estimates  are  early  drawdown  measure- 
ments which  fall  on  a  45  degree  straight  line, 
indicating  that  most  water  is  derived  from  well 
storage.  The  individual  relative  errors  were 
<  10%.  The  average  error  for  five  wells  was  about 
3%.  (Khumbatta-PTT) 
W87-01200 


EFFECTS  AND  IMPLICATION  OF  TIDES  AND 
RAINFALL  ON  THE  CIRCULATION  OF 
WATER  WITHIN  SALT  MARSH  SEDIMENTS, 

Institute    of    Oceanographic    Sciences,    Taunton 

(England). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01227 


EXPERIMENTAL  AND  NUMERICAL  STUDY 
OF  WATER  AND  SOLUTE  INFILTRATION  IN 
LAYERED  POROUS  MEDIA, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 

serwirtschaft. 

F.  Stauffer,  and  T.  Dracos. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  9-34,  April  15,  1986.  24  fig,  3  tab,  22  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Solute  transport,  Porous  media, 
Aquifers,  Recharge,  Groundwater  recharge,  Infil- 
tration. 

Flow  and  transport  processes  occurring  in  natural 
and  artificial  recharge  of  phreatic  aquifers  were 
studied.  Only  two-dimensional  flow  in  a  vertical 
plane  and  conservative  tracers  were  considered. 
The  porous  medium  was  a  horizontally  layered 
sand  packing.  Once  the  infiltration  front  reached 
the  capillary  fringe,  the  experiments  showed  a 
rapid  change  in  the  phreatic  surface  slope  and  thus 
a  fast  increase  of  the  flow  rate  in  the  saturated 
domain.  Outflow  of  the  infiltrated  solute  was  ob- 


served at  much  later  times.  This  fast  response  was 
due  to  capillary  phenomena,  that  is  the  hysteresis 
in  the  soil  moisture  characteristics  dependent  on 
the  initial  conditions  in  the  capillary  zone.  Solute 
transport  was  dominated  by  advective  transport 
mechanisms  which  are  strongly  influenced  by  the 
layering  of  the  sand  packing.  (Cassar-PTT) 
W87-01262 


TRANSVERSE  DISPERSION  FROM  AN 
ORIGINALLY  SHARP  FRESH-SALT  INTER- 
FACE CAUSED  BY  SHEAR  FLOW, 

Technische  Hogeschool  Delft  (Netherlands). 
G.  De  Josselin  DeJong,  and  C.  J.  Van  Duijn. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p   55-79,   April    1986.    11    fig,    15   ref,   3   append. 

Descriptors:  'Transversal  dispersion,  'Saline- 
freshwater  interfaces,  'Shear  flow,  'Mathematical 
models,  'Nonlinear  distribution,  Velocity,  Anisot- 
ropy,  Molecular  diffusion. 

The  influence  of  transversal  dispersion  and  molec- 
ular diffusion  on  the  distribution  of  salt  in  a  plane 
flow  through  a  homogenous  porous  medium  was 
studied.  The  dispersion  depends  on  the  velocity 
and  the  velocity  on  the  distribution  of  salt,  a  non- 
linear phenomenon.  The  situation  considered  leads 
to  a  differential  equation  with  the  character  of 
nonlinear  diffusion.  Properties  of  a  similarity  solu- 
tion were  discussed.  The  interpretation  of  these 
mathematical  results  in  terms  of  their  hydrological 
significance  is  given  for  a  number  of  solved  exam- 
ples. Examples  are  given  where  the  molecular  dif- 
fusion can  be  disregarded  with  respect  to  the  trans- 
versal dispersion.  (Author's  abstract) 
W87-01264 


GEOSTATISTICAL  ANALYSIS  OF  GEOELEC- 
TRIC  ESTIMATES  FOR  SPECIFIC  CAPACITY, 

Tiszadata  Consulting  Engineers,  Budapest  (Hunga- 

ry). 

A.  Bardossy,  I.  Bogardi,  and  W.  E.  Kelly. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  81-95,  April  15,  1986.  17  fig,  17  ref. 

Descriptors:  'Groundwater,  'Data  acquisition, 
'Geophysics,  'Electrical  studies,  Geoelectric  esti- 
mates, Specific  capacity,  Hydrology,  Aquifer  char- 
acteristics, Wells,  Resistivity. 

A  geostatistical  method  is  presented  for  predicting 
the  areal  distribution  of  specific  capacity  from  a 
network  of  surface  resistivity  measurements  and  a 
limited  number  of  known  specific  capacities  ob- 
tained from  well  performance  data.  The  quality  of 
the  prediction  is  characterized  by  the  standara 
deviation  of  the  estimation  error.  The  effect  of  the 
following  main  factors  can  be  quantified:  the  spa- 
tial variability  of  specific  capacity,  the  number  and 
location  of  the  known  specific  capacities  and  resis- 
tivity measurements,  and  the  regression  error  of 
the  relationship  between  resistivity  and  specific 
capacity.  The  methodology  is  illustrated  by  a  real- 
istic numerical  example  where  30  well  data  and 
116  resistivity  values  are  available  for  a  16  sq  km 
aquifer.  In  this  example  the  use  of  resistivity  data 
considerably  improves  the  quality  of  the  prediction 
despite  the  relatively  loose  relationship  between 
resistivity  and  specific  capacity  (r  =  0.80).  The 
calculation  can  be  performed  on  a  microcomputer, 
and  the  methodology  can  be  extended  to  solve  the 
corresponding  network  design  problem.  (Author's 
abstract) 
W87-01265 


PERTURBATION  ANALYSIS  OF  FLOWS  IN  A 
THREE-LAYER  CONFINED-UNCONFINED 
AQUIFER  SYSTEM, 

Lagos  Univ.  (Nigeria). 

O.  Lafe. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  97-105,  April  15,  1986.  4  fig,  9  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Ground- 
water movement,  Confined  aquifers,  Unconfined 
aquifers,  Mathematical  studies,  Perturbation  analy- 
sis, Hydraulics. 
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Group  2F — Groundwater 

Perturbed  solutions  of  the  coupled  non-linear  equa- 
tions governing  essentially  horizontal  flows  in  a 
rigid  three-layer  confmed-unconfined  aquifer 
system  are  obtained  in  the  form  of  asymptotic 
series  in  the  dimensionless  leakage  parameters  of 
the  intervening  semi-pervious  strata.  The  upper- 
most layer  is  phreatic  while  the  remaining  two  are 
semi-confined.  The  solutions  are  particularized  for 
the  flow  towards  a  fully  penetrating  well  which  is 
screened  for  the  bottommost  confined  aquifer.  A 
numerical  example  for  this  case  is  added.  (Author's 
abstract) 
W87-01266 


INFLUENCE  OF  THE  KARST  SPRING  SUB- 
MERGENCE ON  THE  KARST  AQUIFER 
REGIME, 

Karst  Water  Research  Inst.,  Trebinje  (Yugoslavia). 
P.  Milanovic. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 
p  141-156,  April  15,  1986.  8  fig,  3  ref. 

Descriptors:  *Groundwater,  'Environmental  ef- 
fects, 'Aquifers,  *Karst,  'Springs,  Dam  construc- 
tion, Reservoirs,  Seismic  properties,  Trebisnjica 
River,  Water  table  fluctuations,  Geohydrology. 

Construction  of  the  123  m  high  Grancarevo  Dam 
flooded  a  large,  permanent  karst  spring  to  a  depth 
of  as  much  as  75  m.  Velocity  of  underground  flows 
in  this  aquifer  is  0.9-14.0  cm  per  sec.  Water  table 
fluctuations  are  very  rapid  with  amplitudes  up  to 
120  m.  The  influence  of  flooding  the  springs  on  the 
karst  aquifer  regime  was  studied  with  correlation 
analysis  of  the  index  of  previous  precipitation  res- 
ervoir water  level,  underground  water  level  in  the 
immediate  vicinity  of  the  spring  and  in  the  distant 
parts  of  the  aquifer,  and  the  inflow  into  the  reser- 
voir. Mutual  dependence  was  shown  for  most  of 
the  parameters  analyzed.  Flooding  of  the  springs 
has  some  influence  on  the  hydrological  conditions 
of  the  upstream  polje  and  the  surface  in  the  imme- 
diate tributary  area.  Formation  of  an  underground 
reservoir  in  the  karst  aquifer  was  indicated.  In- 
duced seismicity  was  detected  during  reservoir 
filling.  (Cassar-PTT) 
W87-01268 


SATURATED  HYDRAULIC  CONDUCTIVITIES 
OF  GRANITIC  MATERIALS  OF  THE  IDAHO 
BATHOLITH, 

Forest  Service,  Ogden,  UT.  Intermountain  Re- 
search Station. 

W.  F.  Megahan,  and  J.  L.  Clayton. 
Journal  of  Hydrology,  JHYDA7,  Vol.  84,  No  1/2 
p   167-180,  April   15,   1986.  7  fig,    1   tab,  30  ref! 

Descriptors.  'Groundwater,  'Geohydrology, 
'Aquifers,  'Hydraulic  conductivity,  Idaho,  Gran- 
ite, Batholith,  Boreholes,  Subsurface  flow,  Shallow 
flow,  Mountains,  Weathering,  Rocks,  Hydrology, 
Groundwater  movement. 

Saturated  hydraulic  conductivity  (K  sub  sat)  of 
granitic  bedrock  in  the  Idaho  batholith  was  deter- 
mined using  a  borehole  pressure  testing  technique. 
Tests  were  conducted  at  approximately  1.6  m 
depth  increments  ranging  from  about  1.6  m  to  an 
average  maximum  depth  of  7.8  m.  A  total  of  58 
valid  tests  were  obtained  in  nine  holes  located  at 
five  sites  in  a  145  km  long  transect  line  running 
north-south  in  the  southwest  quarter  of  the  batho- 
lith. Sites  represent  a  wide  range  in  rock  fracturing 
and  weathering  properties.  Seismograph  profiles 
were  also  run  at  each  test  hole.  A  conditional 
probability  analysis  showed  that  K  sub  sat  values 
were  lognormally  distributed  with  a  lower  bound 
at  zero.  Values  for  K  sub  sat  were  unrelated  to 
depth,  rock  matrix  porosity,  seismic  velocity,  or 
rock  fracture  density.  However,  K  sub  sat  did  vary 
with  rock  weathering  characteristics.  Conductivity 
was  lowest  in  weathered  rock  probably  because  of 
restricted  fracture  apertures.  The  second  least 
weathered  rock  class  had  the  highest  average  K 
sub  sat.  There  was  a  general  decrease  in  K  sub  sat 
with  increased  weathering  through  the  remaining 
five  weathering  classes  even  though  rock  porosity 
and  fracture  density  increased  with  rock  weather- 
ing. This  inverse  trend  in  K  sub  sat  with  increased 
weathering  is  the  result  of  progressively  increasing 
clay  formation  and  mineral  expansion  that  restricts 


flow  in  both  fractures  and  the  rock  matrix.  K  sub 
sat  for  bedrock  averages  an  order  of  magnitude 
less  than  K  sub  sat  for  soil  cores  and  two  orders  of 
magnitude  less  than  K  sub  sat  obtained  by  tracer 
tests  during  subsurface  flow  making  shallow,  sub- 
surface flow  a  major  hydrologic  process  at  many 
locations  on  the  steep  mountain  slopes.  (Author's 
abstract) 
W87-01270 


NATURAL  SINK  FOR  NITRATES  TRANS- 
PORTED BY  GROUNDWATER:  THE  ALDER 
FOREST,  (UNE  STATION  D'EPURATION  NA- 
TURELLE  DES  NITRATES  TRANSPORTES 
PAR  LES  NAPPES  ALLUVIALES:  L'AULNAIE 
GLUTINEUSE), 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  5B 
W87-01343 


STRUCTURAL  CONDITIONS  OF  THE  CAR- 
BONATE AQUIFERS  IN  SOUTHERN  CHINA 
(GUANGXI  PROVINCE,  GUILIN  AREA),  (CON- 
DITIONS STRUCTURALES  DES  AQUIFERES 
CARBONATES  DE  CHINE  MERIDIONALE 
(PROVINCE  DE  GUANGXI,  REGION  DE 
GUILIN) ), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

C.  Drogue,  Y.  Daoxian,  P.  Bidaux,  and  S.  -Y. 
Zhou. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  302,  No.  15,  p  975-978 
April  21,  1986.  3  fig,  9  ref. 

Descriptors:  'Reservoirs,  'Remote  sensing,  'Geo- 
hydrology, 'Aquifers,  'Guangxi,  'China,  'Geo- 
logic fractures,  'Karst  hydrology,  Geologic  histo- 
ry, Mesozoic  era,  Cenozoic  era,  Carbonates, 
Groundwater,  Water  potentials. 

The  Devonian-Carboniferous  limestones  and  dolo- 
mites of  the  Guangxi  area  constitute  karstic 
aquifers  whose  fissural  structure  originates  from 
three  tectonic  episodes  of  the  Mesozoic  and  Ceno- 
zoic Ages.  The  fracture  trends  which  have  a  prob- 
able hydrogeologic  role  are  also  identifiable  by 
ERTS.  The  aquifers  are  of  interest  as  a  potential 
resource,  as  well  as  from  the  point  of  view  of  then- 
origins  and  hydraulic  characteristics.  (Airone- 
PTT) 
W87-01346 


SIZE  FRACTIONATION  TECHNIQUES  IN 
THE  DETERMINATION  OF  ELEMENTS  AS- 
SOCIATED WITH  PARTICULATE  OR  COL- 
LOIDAL MATERIAL  IN  NATURAL  FRESH 
WATERS, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-01415 


CONJUGATE  GRADIENT  FINITE  ELEMENT 
MODEL  OF  FLOW  FOR  LARGE  MULTIA- 
QUIFER  SYSTEMS, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
G.  Gambolati,  F.  Sartoretto,  and  F.  Uliana. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1003-1015,  July  1986.  13  fig,  1  tab,  30  ref. 

Descriptors:  'Aquifer  systems,  'Finite  element 
method,  'Mathematical  models,  'Flow  profiles, 
'Groundwater  movement,  Modified  conjugate 
gradients,  Mathematical  studies,  Aquifers. 

A  quasi  three-dimensional  finite  element  model 
based  on  the  conjugate  gradient  technique  was 
developed  and  applied  to  the  analysis  of  subsurface 
flow  occurring  in  complex  heterogeneous  multia- 
quifer  systems.  Transient  leakage  across  the  aqui- 
tards  is  fully  taken  into  consideration  using  the 
favorable  features  of  the  modified  conjugate  gradi- 
ents (MCG),  which  prove  to  be  a  very  efficient 
tool  for  the  solution  of  the  integrodifferential 
model.  The  high  performance  of  MCG  results 
from  two  combined  factors:  (1)  the  diagonal  domi- 
nance   of   the    assembled    finite    element    matrix, 


which  is  emphasized  by  the  integral  contribution* 
(2)  the  essential  reducibility  of  the  matrix  for  a 
wide  range  of  time  step  values,  which  is  due  to  the 
virtual  decoupling  of  the  aquifer  equations.  The 
preconditioning  of  the  conjugate  gradient  scheme 
is  therefore  improved,  and  a  good  covergence 
occurs  after  a  number  of  iterations  smaller  than 
(N/n)  to  the  1/2  power,  N  and  n  being  the  overall 
number  of  nodes  and  aquifers,  respectively.  The 
computational  cost  of  the  model  is  generally  low, 
and  its  relative  efficiency  tends  to  increase  for 
small  to  moderate  time  steps  and  for  complex 
multiaquifer  systems  where  several  interconnected 
aquifers  are  simulated  (Author's  abstract) 
W87-01440 


SIMULATIONS  OF  TWO-WELL  TRACER 
TESTS  IN  STRATIFIED  AQUIFERS  AT  THE 
CHALK  RIVER  AND  THE  MOBILE  SITES, 

GeoTrans,  Inc.,  Herndon,  VA. 

P.  S.  Huyakorn,  P.  F.  Andersen,  F.  J.  Molz,  O. 

Guven,  and  J.  G  Melville. 

Water  Resources  Research  WRERAO,  Vol   22, 

No.  7,  p  1016-1030,  July  1986.  12  fig,  4  tab,  15  ref 

EPA  Agreement  No.  CR  810704-02. 

Descriptors:  'Simulation  analysis,  'Tracers, 
'Stratified  flow,  'Aquifers,  'Chalk  River, 
'Mobile,  Canada,  Alabama,  Hydraulic  conductivi- 
ty, 'Groundwater  movement,  Flow  profile,  Model 
studies,  Mathematical  analysis,  Observation  wells, 
Monitoring,  Injection  wells. 

A   simulation   study   of  two-well   injection-with- 
drawal tracer  tests  in  stratified  granular  aquifers 
was  conducted  near  the  Chalk  River  Nuclear  Lab- 
oratories in  Canada  and  at  a  site  in  Mobile,  Ala- 
bama. Field  data  and  test  conditions  at  these  sites 
are  substantially  different  in  terms  of  vertical  distri- 
butions of  hydraulic  conductivity,  well  spacings, 
flow  rates,  test  durations,  and  tracer  travel  dis- 
tances. Furthermore,  the  test  at  the  Chalk  River 
site  was  conducted  in  a  recirculating  mode,  where- 
as the  test  at  the  Mobile  site  was  conducted  in  a 
nonrecirculating  mode.  Simulations  of  these  tests 
were  performed  in  three  dimensions  using  a  curvi- 
linear finite  element  model.  The  simulations  incor- 
porated  measured   vertical  variations  in  relative 
hydraulic    conductivity,    and    local    dispersivity 
values,  that  are  small  fractions  (between   1/1000 
and  1/100)  of  the  spacing  between  the  injection 
and  the  withdrawal  wells.  The  local  dispersivities 
are  used  to  account  for  local  hydrodynamic  disper- 
sion and  are  chosen  independently  so  that  they  are 
not  affected  by  the  scales  of  the  tests.  Interpreta- 
tion of  the  results  is  made  in  conjunction  with 
measured  breakthrough  curves  at  the  withdrawal 
well   and  multilevel   observation   wells.   For  the 
Chalk  River  site,  predicted  and  measured  break- 
through curves  show  a  declining  trend  but  the 
field  data  plot  does  not.  For  the  Mobile  site,  pre- 
dicted and  measured  breakthrough  curves  at  the 
withdrawal  well  show  similar  trends  throughout 
the  entire  test  duration  and  are  in  good  agreement 
overall.  Model  predictions  of  the  effect  of  hydrau- 
lic conductivity  stratification  on  temporal  distribu- 
tions of  concentration  are  generally  consistent  with 
data  from  multilevel   observation   wells  at  both 
sites.  (Author's  abstract) 
W87-01441 


PERFORMANCE,  ANALYSIS,  AND  SIMULA- 
TION OF  A  TWO-WELL  TRACER  TEST  AT 
THE  MOBILE  SITE, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
F.  J.  Molz,  O.  Guven,  J.  G  Melville,  R.  D. 
Crocker,  and  K.  T.  Matteson. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1031-1037,  July  1986.  10  fig,  1  tab,  15  ref. 
EPA  Contract  No.  CR  810704-02. 

Descriptors:  'Simulation  analysis,  'Tracers, 
•Mobile,  'Groundwater  movement,  Performance 
evaluation,  Alabama,  Flow  profile,  Mathematical 
analysis,  Bromide,  Injection  well,  Hydrodynamics, 
Dispersion. 

During  the  late  summer  of  1984  a  two-well  tracer 
test  was  performed  which  involved  travel  dis- 
tances of  38.3  m  to  90  m.  A  bromide  tracer  slug 
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as  injected  at  one  well  while  groundwater  was 
multaneously  pumped  from  the  other  well.  The 
vo-well  test,  which  required  32  days  to  complete, 
as  then  simulated  using  a  three-dimensional  ad- 
sction-dispersion  model  with  a  longitudinal  dis- 
■rsivity  of  0.15  m,  a  transverse  dispersivity  of  0.05 
i,  and  the  permeability  distribution  being  meas- 
red  independently  in  a  single-well  test.  (Single- 
ell  test  results,  which  involved  a  travel  distance 
F  5.5  m,  indicated  that  the  hydraulic  conductivity 
iried  by  about  a  factor  of  4  throughout  the  aqui- 
I  thickness.)  The  two-well  test  simulation,  made 
ithout  knowledge  of  the  test  results,  and  without 
ly  calibration,  was  remarkably  good.  Local  hy- 
rodynamic  dispersion  was  negligible,  so  that  the 
sncentration  versus  time  breakthrough  at  the 
ithdrawal  well  could  be  simulated  just  as  well 
ith  a  quasi-three-dimensional  advection  model 
aving  zero  hydrodynamic  dispersion.  This  implies 
lat  over  the  travel  distances  applicable  to  the 
vo-well  test,  the  spreading  of  the  slug  in  the 
quifer  depended  mainly  on  macroscopic  velocity 
anations  that  were  quantifiable  in  terms  of  the 
ifen-ed  permeability  distribution.  (Author's  ab- 
ract) 
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matical studies,  Geohydrology,  Groundwater  qual- 
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An  empirical  relationship  between  aquifer  resistivi- 
ty and  total  dissolved  solids  (TDS)  in  the  ground- 
water of  sand  aquifers  has  been  observed.  Aquifer 
resistivity  is  determined  through  a  resistivity  log  in 
a  lateral  array,  with  an  electrode  spacing  of  2.5 
meters.  Using  the  relationship,  the  TDS  in  each 
aquifer  can  be  estimated  separately  from  its  resis- 
tivity log  curve.  The  TDS  values  thus  arrived  at 
since  1968,  when  compared  with  actual  TDS  con- 


tent in  groundwater  of  more  than  a  thousand  sand 
aquifers  encounted  in  400  wells  drilled  in  the 
North  China  Plain,  showed  errors  ranging  up  to  + 
or  -  0.3  gm/L,  except  in  the  case  of  two  wells 
where  it  was  0.8  and  0.9  gm/L,  respectively.  (Au- 
thor's abstract) 
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An  examination  of  the  flow  in  heavily  exploited 
alluvial  and  hard  rock  aquifers  demonstrated  that 
vertical  components  of  flow  are  of  great  impor- 
tance. In  a  typical  example  of  an  alluvial  aquifer, 
most  of  the  discharge  from  tube  wells  originated 
from  the  phreatic  surface  flowing  vertically 
through  clay  layers  to  the  well  screens.  A  second 
study  of  a  hard  rock  aquifer  indicated  that  a  tube 
well  in  a  fractured  zone  draws  water  horizontally 
from  the  fractured  zone,  but  this  water  is  supplied 
by  vertical  flow  from  the  weathered  zone.  The 
suitability  of  different  types  of  mathematical 
models  to  represent  heavily  exploited  hard  rock 
and  alluvial  aquifers  is  also  considered.  (Author's 
abstract) 
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Descriptors:  'Water  chemistry,  'Groundwater 
quality.  *Umm  Er  Radhuma,  'Limestone,  'Geo- 
chemistry, 'Saudi  Arabia,  Aquifers,  Water  analy- 
sis, Mathematical  analysis,  Graphical  analysis, 
Sodium  chloride,  Calcium  sulfate,  Calcite,  Anhy- 
drite, Chemical  analysis. 

The  hydrochemical  characteristics  of  the  Umm  Er 
Radhuma  aquifer  in  the  eastern  part  of  Saudi 
Arabia,  were  investigated  by  means  of  extensive 
data  processing  in  the  form  of  spatial  variations, 
histograms,  equivalents  per  million  percentage 
histograms,  linear  relationships  between  various 
composite  variables,  as  well  as  equilibrium  studies. 
Equilibrium  studies  of  groundwater  chemistry  of 
the  UER  aquifer  indicate  that  most  waters  are  of 
calcium  sulfate  or  sodium  chloride  types.  The  aqui- 
fer is  almost  completely  oversaturated  with  calcite 
but  partially  undersaturated  in  the  northern  part 
with  anhydrite.  The  graphs  developed  should 
prove  of  use  in  groundwater  studies  in  other  parts 
of  the  world.  (Lantz-PTT) 
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HYDRODYNAMIC  BEHAVIOR  OF  THE 
PUELCHE  AQUDTER  IN  MATANZA  RIVER 
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Descriptors:  'Hydrodynamics,  'Puelche  Aquifer, 
'Matanza  River,  'Epipuelche  Aquifer,  'Ground- 
water movement,  Hydraulic  gradient,  Potentiome- 
tric  level,  Recharge,  Flow  pattern,  Aquifers,  Ar- 
gentina. 

By  comparison  between  the  isophreatic  and  iso- 
piestic  contours,  a  general  similarity  exists  between 
the  potentiometric  levels,  the  hydraulic  gradients, 
and  the  distribution  of  local  recharge  and  dis- 
charge areas  of  both  the  Puelche  and  Epipuelche 
aquifers.  There  is  also  an  occurrence  between  the 
surface  water  and  groundwater  divides,  the  latter 
acting  as  a  hydrological  barrier  which  prevents 
groundwater  inflows  to  the  Matanza  basin  from 
neighboring  basins.  The  volume  of  water  flowing 
away  from  the  Puelche  aquifer,  by  underground 
lateral  movement  in  the  northeastern  section  of  the 
basin,  is  20,000  cu  m/d  (5.3  Mgal/d).  This  yield  is 
supplied  by  the  Epipuelche  aquifer  through  verti- 
cal downward  leakage,  because  the  Puelche:  (1) 
does  not  crop  out  within  the  study  area,  (2)  does 
not  receive  water  recharge  from  underground 
flows  from  neighboring  basins,  and  (3)  is  a  semi- 
confined  aquifer.  From  comparison  between  piezo- 
metric  and  phreatimetric  maps,  curves  of  equal 
difference  of  hydraulic  head  between  both  aquifers 
can  be  constructed.  From  these,  it  is  determined 
that  the  Puelche  potentiometric  surface  is  lower 
than  the  Epipuelche  (water  table)  in  75%  of  the 
groundwater  basin  area.  Therefore,  of  the  total  of 
the  groundwater  basin  area  (1,600  sq  km  =  620  sq 
mi),  the  Puelche  is  recharged  by  the  Epipuelche 
over  1,200  sq  km  (465  sq  mi).  In  25%  of  the  area 
(400  sq  km  =  155  sq  mi),  the  Puelche  exhibits 
positive  levels  relative  to  the  Epipuelche,  hence 
discharging  into  the  latter.  (Author's  abstract) 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Descriptors:  *Path  of  pollutants,  'Groundwater 
movement,  'Numerical  analysis,  'Groundwater, 
•Solute  transport,  'Finite  analytic  method,  Mathe- 
matical studies. 

A  new  numerical  method  called  the  finite  analytic 
(FA)  method  is  used  to  solve  a  groundwater  solute 
transport  problem.  The  method  incorporates  a 
local  analytic  solution  in  the  numerical  solution  of 
the  partial  differential  equation.  When  the  local 
analytic  solution  is  evaluated  at  a  given  nodal 
point,  it  gives  an  algebraic  relationship  between  a 
nodal  value  in  an  element  and  its  neighboring 
nodal  points.  The  assembly  of  the  linear  system 
equations  results  in  a  tridiagonal  matrix.  The  ad- 
vantages of  using  efficient  iterative  techniques  for 
solving  tridiagonal  matrices  are  equally  applicable 
to  the  FA  method.  The  automatic  localized  up- 
stream shift  and  the  analytic  property  of  the  FA 
method  eliminate  the  difficulty  of  numerical  dis- 
persion locally  and  suppress  the  overall  numerical 
dispersion  for  a  large  Peclet  number.  For  a  small 
Peclet  number,  the  method  yields  excellent  results 
compared  with  the  analytic  solution.  For  a  large 
Peclet  number,  solutions  are  oscillation-free  with 
some  degree  of  numerical  dispersion.  The  results 
are  comparable  with  those  obtained  using  the  up- 
stream weighted  finite  element  method.  (Author's 
abstract) 
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The  water  level  response  to  a  slug  or  bailer  test  is 
evaluated  in  a  well  completed  in  a  confined  aquifer 
taking  into  account  well-bore  storage  and  inertial 
effects  of  the  water  column  in  the  well.  The  re- 
sponse range,  from  overdamped  with  negligible 
inertial  effects  to  damped  oscillation,  was  covered 
employing  numerical  inversions  of  the  Laplace- 
transform  solution.  By  scaling  the  time  with  re- 
spect to  the  undamped  natural  period  of  the  well- 
aquifer  system,  and  by  using  the  damping  parame- 
ter for  a  second-order  damped,  inertial-elastic 
system,  a  set  of  type  curves  was  constructed  that 
enables  water  level  response  data  from  a  slug  or 
bailer  test  to  be  analyzed  under  conditions  where 
the  inertial  parameter  is  large.  Values  of  transmissi- 
vity  and  effective  static  water  column  length  can 
be  determined  from  an  estimate  of  storage  coeffi- 
cient. The  numerical  solution  and  resulting  type 
curves  cover  the  transition  range  between  the  lim- 
iting cases  of  negligible  inertial  effects  and  of 
damped  oscillation  that  have  been  treated  by 
others.  Two  examples  of  slug  test  analysis  show 
that  precise  results  depend  on  accurate  measure- 
ments of  water  level  displacement.  (Author's  ab- 
stract) 
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Despite  recent  advances  in  numerical  methodolo- 
gy, the  solution  of  the  complete  equations  describ- 
ing saturated-unsaturated  flow  in  an  unconfined 
aquifer  remains  a  difficult  problem.  For  practical 
purposes  both  the  linearized  Boussinesq  equation 
(LBE)  and  the  Boulton  integro-differential  equa- 
tion (BIE)  can  be  useful  in  the  simulation  of  certain 
aspects  of  gravity  drainage  problems  (similar  to 
those  observed  in  sand  tank  experiments),  provided 
that  an  estimation  of  the  parameters  is  possible. 
The  values  of  the  parameters  can  be  determined 
from  available  outflow  data,  by  using  the  method 
of  moments,  or  any  other  appropriate  technique. 
These  data  may  be  obtained  experimentally  from 
field  measurements.  For  large  times  the  BIE  pro- 
vides only  slightly  better  accuracy  than  the  LBE. 
Both  equations  provide  higher  accuracy  for  large 
aquifers.  However,  the  LBE  is  preferable  by  far 
because  its  adjusted  parameters  can  be  estimated 
rather  easily.  Comparison  of  exact  solutions  and 
analytical  solutions  obtained  by  means  of  the  BIE 
indicates  that  no  single  set  of  the  parameters  eta 
and  alpha  predict  both  the  outflow  rates  and  draw- 
downs at  various  sections  of  the  aquifer.  It  does 
not  appear  feasible  now  that  a  physical  meaning 
can  be  assigned  to  each  parameter.  For  the  cases 
considered,  the  value  of  eta  was  slightly  larger 
than  unity  which  caused  the  BIE  to  behave  in  a 
way  similar  to  the  LBE  at  small  times.  Both  equa- 
tions produce  outflow  hydrographs  with  a  charac- 
teristic t  to  the  -1/2  power  dependency  for  small 
times,  which  is  much  steeper  than  the  more  realis- 
tic solution  of  Richard's  equation.  For  a  small 
value  of  alpha,  the  BIE  produces  an  inflection  in 
the  outflow  hydrograph.  This  type  of  feature  has 
never  been  observed  in  laboratory  or  field  experi- 
ments. All  this  evidence  suggests  that  the  delayed 
yield  formulation  is  neither  practical  nor  suitable  as 
an  improvement  of  the  free-surface  approximation, 
to  allow  the  inclusion  of  partly  saturated  flow 
effects  in  the  description  of  gravity  drainage  prob- 
lems. (Lantz-PTT) 
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Certain  geologic  media  are  known  to  have  small 
permeability;  subsurface  environments  composed 
of  these  media  and  lacking  well  developed  second- 
ary permeability  have  groundwater  flow  systems 
with  many  distinctive  characteristics.  Moreover, 
groundwater  flow  in  these  environments  appears 
to  influence  the  evolution  of  certain  hydrologic, 
geologic,  and  geochemical  systems,  may  affect  the 
accumulation  of  petroleum  and  ores,  and  probably 
has  a  role  in  the  structural  evolution  of  parts  of  the 
crust.  Such  environments  are  also  important  in  the 
context  of  waste  disposal.  This  review  attempts  to 
synthesize  the  diverse  contributions  of  various  dis- 
ciplines to  the  problem  of  flow  in  low-permeability 
environments.  The  first  part  of  the  review  consid- 
ers experimental  investigations  of  low-permeability 
flow,  including  in  situ  testing;  these  are  generally 
conducted  on  temporal  and  spatial  scales  which 
are  relatively  small  compared  with  those  of  inter- 
est. Results  from  this  work  have  provided  increas- 
ingly detailed  information  about  many  aspects  of 
the  flow  but  leave  certain  questions  unanswered. 
Two  important  nonhydraulic  flow  phenomena,  os- 
mosis and  ultrafiltration,  are  experimentally  well 
established  in  prepared  clays  but  have  been  incom- 
pletely investigated,  particularly  in  undisturbed 
geologic  media.  Small-scale  experimental  results 
form  much  of  the  basis  for  analyses  of  flow  in  low- 
permeability  environments  which  occurs  on  scales 
of  time  and  size  too  large  to  permit  direct  observa- 
tion. One-dimensional  studies  have  begun  to  eluci- 
date how  simple  burial  or  exhumation  can  generate 
transient  flow  conditions  by  changing  the  state  of 
stress  and  temperature  and  by  burial  metemor- 
phism.  Investigation  of  the  more  complex  problem 
of  the  interaction  of  geologic  processes  and  flow  in 
two  and  three  dimensions  is  just  beginning.  The 
difficulties  associated  with  analysis  are  matched  by 
those  of  characterizing  hydrologic  conditions  in 
tight  environments;  measurements  of  hydraulic 
head  and  sampling  of  pore  fluids  have  been  done 
only  rarely  because  of  the  practical  difficulties 
involved.  (Lantz-PTT) 
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Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

D.  Ronen,  M.  Magaritz,  N.  Paldor,  and  Y. 
Bachmat. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1217-1224,  August  1986.  9  fig,  4  tab,  23 
ref. 

Descriptors:  'Groundwater  movement,  'Water 
table,  'Specific  discharge,  Flow  profiles,  Aquifers, 
Mathematical  models,  Radioactive  tracers,  Hy- 
draulic conductivity,  Capillary  water. 

Detailed  vertical  profiles  of  the  horizontal  compo- 
nent of  the  specific  discharge,  at  the  water  table 
region  of  a  phreatic  aquifer,  were  obtained  from 
two  research  wells,  employing  both  a  modified 
point  dilution  technique  under  natural  flow  condi- 
tions and  a  mathematical  diffusion  model. 
H2(18)0-depleted  water  was  used  as  a  tracer.  A 
2.5-m  multilayer  sampler  with  dialysis  cells  at  3-cm 
intervals  was  utilized  both  to  introduce  the  tracer 
into  groundwater,  and  determine  its  temporal  vari- 
ations. Large  variations  in  the  profiles  of  the  tracer 
concentration  were  observed  in  a  relatively  thin 
layer  just  below  the  water  table.  The  horizontal 
specific  discharge  increased  with  depth  from  0.5 
m/yr  in  the  first  50  cm  below  the  water  table  to  4.5 
m/yr  at  240  cm  depth.  Two  theories  are  suggested 
to  explain  the  presence  of  an  almost  stagnant  zone 
at  the  water  table  region:  (1)  the  existence  of 
entrapped-migrating  air  bubbles  which  reduce  the 
hydraulic  conductivity  and  (2)  drag  forces  exerted 
by  the  capillary  fringe.  (Author's  abstract) 
W87-OI623 
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CACT  SOLUTION  FOR  THE  PROBLEM  OF 
ROSSFLOW  IN  A  BOUNDED  TWO-AQUIFER 
(STEM  WITH  AN  AQUITARD, 

lentific  Research  Inst,  of  Petroleum  Exploration 
d  Development,  Beijing  (China). 

Chen,  Z.  Pang,  L.  Jiang,  and  M.  Liu. 

ater  Resources  Research  WRERAO,  Vol.  22, 

o.  8,  p  1225-1236,  August  1986.  9  fig,  4  ref,  4 

pend. 

escriptors:  'Groundwater  movement,  'Subsid- 
ce,  'Aquifer  systems,  *Crossflow,  *Aquitards, 
Mathematical  analysis,  Mathematical  equations, 
ow  pattern,  Hydraulic  head.  Homogeneity,  Hy- 
ologic  systems,  Mathematical  studies. 

le  theory  of  crossflow  in  a  multilayered  system 
ays  an  important  role  in  hydrology  because  it 
ovides  a  theoretical  foundation  for  evaluating 
oundwater  resources.  Methods  and  procedures 
;re  used  to  solve  the  problem  of  flow  in  a 
iunded  aquifer  system  without  any  restriction  on 
e  flow  in  the  aquitard.  A  solution  has  been  found 
r  the  general  case  from  which  one  can  evaluate 
e  behavior  of  the  whole  system.  The  total  rate  of 
ossflow  as  well  as  the  average  value  for  land 
bsidence  has  been  obtained  using  the  method  of 
an  value.  In  the  typical  case  of  a  homogeneous 
xular  reservoir  with  only  one  well  at  the  center, 
exact  solution  has  been  developed.  Numerical 
aluations  have  been  carried  out  so  that  problems 
crossflow  and  interference  between  layers  can 
treated.  Furthermore,  since  the  variation  of 
draulic  head  versus  space  and  time  has  been 
ven,  one  may  predict  not  only  the  average 
lount  of  land  subsidence  but  also  the  more  inter- 
ting  feature  of  the  resulting  surface  slope  due  to 
bsidence.  These  results  provide  a  theoretical  and 
actical  basis  for  evaluating  groundwater  re- 
urces  and  problems  of  oil  production  and  the 
Fects  of  water  injection  in  multilayered  reser- 
lirs.  They  can  also  be  used  in  solving  problems  of 
id  subsidence.  (Lantz-PTT) 
87-01624 


(TEGRAL    SOLUTION    FOR    THE    DIFFU- 
ON-ADVECnON  EQUATION, 

Drnell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

ivironmental  Engineering. 

)r  primary  bibliographic  entry  see  Field  5B. 

87-01625 


UG  TEST  ANALYSIS, 

anford  Univ.,  CA.  School  of  Earth  Sciences. 
.  Sageev. 

ater  Resources  Research  WRERAO,  Vol.  22, 
o.  8,  p  1323-1333,  August  1986.  19  fig,  3  tab,  23 
f.  DOE  Contract  DE-AT02-80SF 11459. 

escriptors:  'Aquifers,  'Slug  tests,  'Data  interpre- 
tion,  'Mathematical  analysis,  Hydraulic  head, 
athematical  studies,  Hydraulic  properties, 
roundwater  movement,  Groundwater  storage. 

tie  pressure  or  head  response  of  an  aquifer  to  a 
ig  test  in  a  fully  penetrating  well  with  wellbore 
Drage  and  skin  is  presented.  Three  kinds  of  type 
irves  are  discussed:  early  time  log-log,  intermedi- 
e  time  semilog,  and  late  time  log-log.  The  early 
ne  response  of  the  slug  test  depends  on  the 
esence  of  wellbore  skin;  hence  two  kinds  of  early 
ne  type  curves  are  presented.  When  the  active 
ell  has  wellbore  skin,  the  early  time  correlating 
irameter  is  the  product  of  the  skin  and  dimension- 
ss  storage.  When  wellbore  skin  is  not  present,  the 
irly  time  response  is  proportional  to  the  square 
ot  of  time,  with  dimensionless  storage  as  the 
>rrelating  parameter.  The  intermediate  time  semi- 
g  type  curves  are  applicable  when  wellbore  skin 
not  present.  The  late  time  type  curves  may  by 
;ed  when  the  dimensionless  storage  is  greater 
an  one  and  wellbore  skin  is  positive  or  when  the 
mensionless  storage  is  smaller  than  one  and  well- 
>re  skin  is  negligible.  The  radius  of  investigation 
"  the  slug  test  is  also  examined  with  and  without 
ellbore  skin  at  the  active  well.  Although  the 
■esence  of  wellbore  skin  reduces  the  magnitude  of 
le  dimensionless  head  responses  at  observation 
ells,  the  detectable  radius  of  investigation  is  not 
gnificantly  dependent  on  wellbore  skin.  (Author's 
wtract) 


W87-01634 


EFFECTS    OF    HETEROGENEOUS    ADSORP- 
TION BEHAVIOR  ON  ION  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01635 


NWWA  CONFERENCE  ON  SURFACE  AND 
BOREHOLE  GEOPHYSICAL  METHODS  IN 
GROUND  WATER  INVESTIGATIONS. 

National  Water  Well  Association,  Worthington, 
OH. 

Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Rd.,  Worthington,  OH. 
$35.00.  February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  424  p. 

Descriptors:  'Borehole  geophysics,  'Surface- 
groundwater  relations,  'Groundwater,  Ground- 
water availability,  Groundwater  potential,  Electri- 
cal studies,  Gravity  studies,  Groundwater  pollu- 
tion, Groundwater  quality,  Geophysics. 

Government  officials,  consulting  engineers,  hydro- 
geologists,  geophysicists,  and  geologists,  research- 
ers, industry  representatives  and  other  interested 
persons  met  to  learn  and  discuss  state-of-the-art 
techniques  employed  in  performing  groundwater 
investigations,  using  both  surface  and  borehole 
geophysical  methods.  Additionally,  the  latest  in 
state-of-the-art  instrumentation  and  equipment  was 
discussed  and  displayed.  The  conference  provided 
a  forum  for  all  who  attended  to  communicate  and 
share  their  experiences  in  the  rapidly  developing 
field  of  hydrogeophysics.  Subjects  covered  during 
this  meeting  included:  surface  electrical  methods  in 
groundwater  exploration;  gravimetric  and  seismic 
methods  in  groundwater  exploration;  integrated 
programs  for  groundwater  quality  investigations; 
magnetic  methods  to  delineate  zones  of  contamina- 
tion, borehole  geophysical  methods  for  identifying 
aquifer  characteristics,  and  borehole  geophysical 
methods  for  characterizing  hazardous  waste  sites 
and  contaminant  plumes.  These  proceedings  are  a 
compilation  of  papers  presented  by  the  symposium 
speakers.  (See  also  W87-01642  thru  W87-01668) 
(Lantz-PTT) 
W87-01641 


GEOELECTRIC  DELINEATION  OF  A  COAST- 
AL RIDGE  AQUIFER, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

M.  Stewart,  A.  Stodghill,  and  P.  Putzier. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  1-1 1,6  fig,  4  ref. 

Descriptors:  'Coastal  aquifers,  'Resistivity  sur- 
veys, 'Groundwater  availability,  'Geoelectricity, 
'Stratigraphy,  'Electrical  studies,  Martin  County, 
St.  Lucie  County,  Florida,  Stratification,  Resistivi- 
ty, Geohydrology,  Carbonates,  Groundwater, 
Aquifers. 

Surface  DC  resistivity  surveys  were  used  to  delin- 
eate stratigraphic  zones  of  the  Coastal  Ridge  Aqui- 
fer in  Martin  and  St.  Lucie  Counties,  southeast- 
Florida.  Data  from  one  hundred  and  forty-one 
vertical  electrical  soundings  (VES)  indicate  four 
distinct  geoelectric  layers  within  the  region:  1)  a 
shallow,  high  resistivity  zone,  1  to  3  m  thick  at  or 
near  the  surface;  2)  a  shallow,  low  resistivity  zone, 
2  to  12  m  thick,  below  layer  one;  3)  a  deep,  high 
resistivity  target  zone,  approximately  20  m  thick, 
below  layer  two;  and  4)  a  deep,  low  resistivity 
layer  immediately  below  the  target  zone  which 
extends  below  the  survey  exploration  depth  and 
forms  the  bottom  boundary  of  the  aquifer.  The 
siliceous  and  carbonate  clastic  sediments  of  the 
aquifer  are  Pliocene-Pleistocene  in  age.  Integration 
of  the  geoelectric  data  with  lithologic  information 
shows  the  deep,  high  resistivity  target  zone  to  be 
composed  of  two  lithologies;  a  well-cemented, 
porous  calcarenite,  and  coarse  shell  and  sand  beds. 
The  sediments  within  the  Coastal  Ridge  Aquifer, 
have  the  highest  potential  for  groundwater  devel- 
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opment.  Their  extent  and  estimated  relative  yield 
can  be  mapped  from  the  VES  data.  The  boundaries 
of  the  major  hydrogeologic  zones  defined  by  the 
DC  data  agree  very  closely  with  boundaries  deter- 
mined by  pumping  tests  in  adjacent  Indian  River 
County.  This  application  of  DC  resistivity  is  not 
limited  to  southeast  Florida.  Regions  that  have  1) 
layered,  relatively  horizontal  strata,  2)  good  litho- 
logic control,  and  3)  fairly  constant  water  quality 
of  low  ionic  strength,  should  produce  geoelectric 
results  that  can  be  interpreted  in  terms  of  hydros- 
tratigraphy.  In  particular,  this  survey  of  the  Coast- 
al Ridge  Aquifer  provides  a  depositional  model  for 
investigations  in  other  coastal  regions.  (See  also 
W87-01641)  (Lantz-PTT) 
W87-01642 


AUTOMATED  D.C.  RESISTrvnY  SYSTEM, 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 
Lakes  Studies. 
R.  W.  Taylor. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  12-22,  8  fig,  3  ref. 

Descriptors:  'Resistivity,  'Groundwater  availabil- 
ity, 'Geoelectricity,  Self-potential,  Polarization, 
Aquifers,  Field  studies,  Data  acquisition,  Ground- 
water, Electrical  studies,  Geophysical  surveys. 

To  increase  the  utility  of  electrical  measurements 
in  groundwater  studies,  an  automated  resistivity 
system  was  constructed.  In  operation,  the  system 
uses  a  two  man  crew  to  simultaneously  acquire 
resistivity,  self-potential  and  induced  polarization 
measurements  at  almost  any  number  of  electrode 
spacings.  These  measurements  are  acquired,  proc- 
essed and  stored  by  a  microcomputer  which  also 
acquires  and  stores  geographic  location.  During  an 
8-hr  field  deployment,  the  system  occupied  192 
stations  within  4  acres,  and  acquired  a  combined 
total  of  approximately  10,000  individual  measure- 
ments of  resistivity,  self  potential  and  induced  po- 
larization. (See  also  W87-01641)  (Author's  ab- 
stract) 
W87-01643 


SELECTION  OF  PROPER  SURFACE  RESIS- 
TIVITY TECHNIQUES  AND  EQUIPMENT 
FOR  EVALUATION  OF  GROUNDWATER 
CONTAMINATION, 

JRB  Associates,  Inc.,  McLean,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01644 


APPLICATION  OF  AN  AUTOMATIC  EARTH 
RESISTIVITY  SYSTEM  FOR  DETECTING 
GROUND  WATER  MIGRATION  UNDER  A 
MUNICIPAL  LANDFILL, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01645 


TERRAIN  CONDUCnVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
A  SHALLOW  AQUIFER  -  A  CASE  STUDY, 

Woodward-Clyde  Consultants,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01646 


GEOPHYSICAL  MONITORING  OF  AN  IN- 
JECTED CONTAMINANT  PLUME:  EXPERI- 
MENTS WITH  A  DISPOSABLE  E-LOG, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01647 


APPLICATIONS    OF    MICROGRAVJTY    SUR- 
VEYS TO  SUBSURFACE  EXPLORATION, 

STS  Consultants  Ltd.,  Lansing,  MI. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01648 


i 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

GRAVITY  AND  SEISMIC  REFRACTION 
MEASUREMENTS  FOR  DEEP  GROUND 
WATER  SEARCH  IN  SOUTHERN  DARFUR 
REGION,  SUDAN, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01649 


SHALLOW  SEISMIC  REFLECTION  METHOD 
FOR  USE  IN  MAPPING  OVERBURDEN  STRA- 
TIGRAPHY, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01650 


SEISMIC  REFLECTION  PROFLLING  IN  THE 
CEDAR  RTVER  BASIN,  WESTERN  WASHING- 
TON, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01651 


MONITORING  OF  SUBSURFACE  CONTAMI- 
NANTS WITH  BOREHOLE/SURFACE  RESIS- 
TD/ITY  MEASUREMENTS, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01652 


ROLE  OF  GEOLOGICAL  AND  GEOPHYSICAL 
DATA  IN  MODELING  AN  ALLUVIAL  BASIN, 
SOUTHWEST  NEW  MEXICO, 

Harding-Lawson  Associates,  Novato,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01654 


COMPARATIVE  ANALYSIS  OF  SURFACE  RE- 
SISTD7LTY  SURVEYS  AND  NATURAL- 
GAMMA  RADIATION  BOREHOLE  LOGS  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01655 


MILITARY  REQUIREMENTS  FOR  GEO- 
PHYSICAL GROUND  WATER  DETECTION 
AND  EXPLORATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01656 


USE  OF  GEOPHYSICAL  TECHNIQUES  IN  AN 
ACCELERATED  SEARCH  FOR  GROUND 
WATER  IN  THE  CONNECTICUT  RIVER 
VALLEY,  MASSACHUSETTS, 

Boston  Survey  Consultants,  Inc.,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01657 


MAGNETIC  SURVEY  METHODS  USED  IN 
THE  LULTIAL  ASSESSMENT  OF  A  WASTE 
DISPOSAL  SITE, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01658 


APPLICATION  OF  THE  CONTROLLED 
SOURCE  AUDIO  MAGNETOTELLURICS 
(CSAMT)  SURVEY  TO  DELINEATE  ZONES  OF 
GROUND  WATER  CONTAMINATION  -  A 
CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01659 


STRATEGY  FOR  THE  HYDROLOGIC  INTER- 
PRETATION OF  WELL  LOGS, 

Nevada   Univ.    System,    Reno.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01660 


STRATIGRAPHIC  DETERMINATIONS  AND 
CORRELATIONS  BASED  ON  BOREHOLE 
GEOPHYSICS, 

Florida  Geological  Survey,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-01661 


THEORY  &  DESIGN  CONSIDERATIONS  OF  A 
BOREHOLE  ELECTROMAGNETIC  CONDUC- 
TIVITY PROBE, 

Geonics  Ltd.,  Mississauga  (Ontario). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01662 


DEFINING  GLACIAL  STRATIGRAPHY  WITH 
THE  NEUTRON  LOG, 

STS  Consultants  Ltd.,  Green  Bay,  WI. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01663 


DRY  HOLE  RESISTIVITY  LOGGING, 

Converse  Consultants,  Inc.,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01664 


USE  OF  DOWNHOLE  GEOPHYSICAL  METH- 
ODS IN  DETERMINING  THE  INTERNAL 
STRUCTURE  OF  A  LARGE  LANDFLLL, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01665 


BOREHOLE  LOGGING  TO  DELINEATE 
FRACTURES  IN  A  CONTAMINATED  BED- 
ROCK AQULFER, 

NUS  Corp.,  Bedford,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01666 


CONVECTION  IN  BOREHOLES:  LIMITS  ON 
INTERPRETATION  OF  TEMPERATURE 
LOGS  AND  METHODS  FOR  DETERMINING 
ANOMALOUS  FLUID-FLOW, 

Geological  Survey,  Denver,  CO. 
T.  C.  Urban,  and  W.  H.  Diment. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  399-413,  7  fig,  1  tab,  21  ref. 

Descriptors:  'Convection,  'Borehole  geophysics, 
'Logging,  'Temperature,  'Data  interpretation, 
'Flow  pattern,  Data  acquisition,  Flow  profile, 
Geothermal  studies,  Mono  County,  Imperial 
County,  California,  Temperature  control,  Temper- 
ature gradient. 

The  effects  of  convection  on  conventional  temper- 
ature logs,  which  are  obtained  by  lowering  a  tem- 
perature sensor  down  a  hole  at  a  fixed  rate,  are 
significant.  Thus,  there  is  a  limit  to  which  this 
method  can  be  utilized  to  resolve  such  problems  as 
the  details  of  the  variation  of  thermal  conductivity 
of  the  rocks  surrounding  the  hole  or  small  flows  of 
water  or  gas  into  or  out  of  the  hole.  For  the 
analysis  of  continuous  temperature  logs,  the  au- 
thors have  developed  a  simple  technique  for  deter- 
mining the  variation  of  the  aspect  ratio  (A)  with 
depth.  If  A  is  too  large,  or  small,  or  excessively 
erratic  over  a  significant  length  of  a  hole,  some- 
thing anomalous  is  expected:  faulty  instrumenta- 
tion; fluid  or  gas  flow  into  or  out  of  the  hole; 
exsolution  of  gas  generated  by  chemical  reactions 
within  the  casing;  fluid  motion  in  the  annulus  be- 
tween the  casing  and  the  hole,  or  the  presence  of 
dilute  mud  in  the  hole.  Results  from  two  boreholes 
in  different  hydrologic  settings  are  used  as  exam- 
ples: Mammoth  No.  1,  Mono  County,  California  (a 
deep  high-temperature  geothermal  well  containing 
a  small  diameter  tubing)  and  Bonds  Corner  No.  1, 
Imperial  County,  California  (a  cased  well  that  is 
partially  filled  with  dilute  mud  that  penetrates  a 
sand-shale  sequence  of  highly  variable  thermal 
conductivity).  The  development  of  precision,  digi- 
tally recorded  temperature  logs,  along  with  a 
modest  computer  capability,  permits  manipulation 
of  subsurface  temperature  data  that  was  impossible 


a  few  years  ago.  Although  the  increased  capability 
illustrates  the  imperfection  in  data  acquisition  sys- 
tems, field  techniques,  and  lack  of  theoretical  and 
experimental  knowledge  of  convection  in  drill 
holes,  it  may  also  open  promising  avenues  for 
expanded  use  of  temperature  logging.  (See  alto 
W87-01641)(Lantz-PTT) 
W87-01667 


RESISTIVITY-POROSITY  CROSS  PLOTS  FOR 
DETERMINING  IN  SITU  FORMATION 
WATER  QUALITY  -  CASE  EXAMPLES, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01668 


FOURTH  NATIONAL  SYMPOSIUM  AND  EX- 
POSITION  ON  AQUTFER  RESTORATION 
AND  GROUND  WATER  MONTTORLNG. 

National   Water  Well  Association,   Worthinaton, 

OH. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-01669 


DESIGN  AND  EVALUATION  OF  IN-PLACE 
CONTAINMENT  STRUCTURES  UTILIZING 
GROUND  WATER  CUTOFF  WALLS, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-O1670 


DESIGN  OF  SOIL-BENTONTTE  BACKFILL 
MIX  FOR  THE  FLRST  ENVIRONMENTAL 
PROTECTION  AGENCY  SUPERFUND 
CUTOFF  WALL, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-01671 


HYDROGEOLOGIC  ASPECTS  OF  SLURRY 
WALL  ISOLATION  SYSTEMS  LN  AREAS  OF 
HIGH  DOWNWARD  GRADDZNTS, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-01672 


SLURRY  WALL  INSTALLATION  BY  THE  VI- 
BRATED BEAM  TECHNIQUE, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01673 


. 


OPTIMIZING  PUMPING  STRATEGIES  FOR 
CONTAMINANT  STUDIES  AND  REMEDIAL 
ACTIONS, 

Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01674 


HYDRODYNAMIC  ISOLATION  LN  HAZARD- 
OUS WASTE  CONTAINMENT, 

For  primary  bibliographic  entry  see   Field  5G. 
W87-01675 


DETERMINING  OPTIMUM  PUMPING  RATES 
FOR  CREATION  OF  HYDRAULIC  BARRIERS 
TO  GROUND  WATER  POLLUTANT  MIGRA- 
TION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01676 


DOUBLE-CELL  HYDRAULIC  CONTAINMENT 
OF  POLLUTANT  PLUMES, 

For  primary   bibliographic  entry  see  Field   5G. 
W87-01677 


PRACTICAL  ASPECTS  OF  THE  DESIGN,  IN- 
STALLATION AND  OPERATION  OF  GROUND 
WATER  EXTRACTION  SYSTEMS, 

Harding-Lawson  Associates,  Novato,  CA. 
A.  M.  Burow. 
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N:  The  Fourth  National  Symposium  and  Exposi- 
ion  on  Aquifer  Restoration  and  Ground  Water 
.lonitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus.  Ohio,  p  71-74,  2  tab,  1  ref. 

Jescnptors:  'Design  standards,  'Installation,  *Ex- 
raction  systems,  'Water  pollution  treatment, 
Groundwater  pollution,  Plumes,  Cleanup,  Cost- 
■enefit  analysis,  Unconfined  aquifers,  Leakage, 
ilope,  Recharge,  Aquifers. 

Control  and  cleanup  of  contaminant  plumes  in 
quifers  is  usually  accomplished  with  extraction 
veil  systems.  A  typical  sequence  of  events  for 
leaning  up  an  aquifer  once  the  presence  of  con- 
unination  is  known  is:  contaminant  plume  charac- 
irization,  hydrogeologic  characterization,  formu- 
ition  of  cleanup  objectives,  extraction  system 
lesign,  regulatory  approval,  extraction  system  in- 
tallation  and  system  monitoring  to  verify  perform- 
nce.  During  this  process,  trade-offs  continually 
evelop  between  the  costs  and  the  benefits  associ- 
ted  with  obtaining  necessary  information  and  co- 
rdinating  the  necessary  analysis.  This  paper  out- 
nes  the  steps  necessary  to  design  an  extraction 
ystem  and  discusses  some  of  the  problems  often 
ncountered  in  the  process,  such  as:  (1)  unconfined 
quifers,  (2)  the  presence  of  non-constant  gradi- 
nts,  (3)  vertical  leakage,  and  (4)  aquifer  intercon- 
ection,  and  regional  recharge  and  discharge  ef- 
scts.  (See  also  W87-01669)  (Lantz-PTT) 
V87-01678 


iSSESSMENT  OF  PURGE  WELL  EFFECTIVE- 
NESS  FOR  AQUIFER  DECONTAMINATION, 

Jeologic  Testing  Consultants  Ltd.,  Ottawa  (On- 

irio). 

"or  primary   bibliographic   entry   see   Field    5G. 

V87-01679 


MODEL  STUDY  OF  SELECTED  MmGAlTVE 
STRATEGIES  TO  CONTROL  RADIONUCLIDE 
MIGRATION  IN  GROUND  WATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01687 


REMEDIAL  ACTION  EVALUATION  WITH 
SIMPLIFIED  METHODS, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01688 


INTERIM  STATUS  GROUND  WATER  MONI- 
TORING SYSTEM  ASSESSMENTS  IN  WEST 
VIRGINIA, 

West     Virginia     Dept.     of    Natural     Resources, 

Charleston.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-01689 


GROUND  WATER  MONITORING  SYSTEM 
DESIGN  IN  A  COMPLEX  GEOLOGIC  SET- 
TING, 

Conversion  Systems,  Horsham,  PA. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-01690 


USE  OF  COMPUTER  MODELING  TECH- 
NIQUES IN  THE  DESIGN  OF  A  MONITOR- 
ING PROGRAM  AT  A  HAZARDOUS  WASTE 
SITE, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-01691 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

CONVERSION    OF    RESOURCE     EXPLORA- 
TION HOLES  TO  MONITORING  WELLS, 

Bechtel  Energy  Corp.,  Memphis,  TN. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-01700 


DRILLING  CONTAINMENT  SYSTEM  FOR 
HAZARDOUS  WASTE  SITE  INVESTIGA- 
TIONS, 

OH.  Materials  Co.,  Findlay,  OH. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-01701 


EVALUATION  OF  GROUND  WATER  CON- 
TAMINATION BY  DISSOLVED  HYDROCAR- 
BONS IN  A  VARIETY  OF  HYDROGEOLOGIC 
SETTINGS, 

Oil    Recovery    Systems,    Inc.,    Needham,    MA. 

Groundwater  Technology  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01702 


DETERMINATION  OF  HYDROCARBON 
THICKNESSES  IN  SEDIMENTS  USING  BORE- 
HOLE DATA, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01703 


MONITORING  PETROLEUM  SPJXLS  WITH 
WELLS:  SOME  PROBLEMS  AND  SOLU- 
TIONS, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01704 


LBSURFACE    ORGANIC    RECOVERY    AND 
CONTAMINANT  MIGRATION  SIMULATION, 

ror   primary   bibliographic   entry   see   Field   5G. 
V87-O1680 


1EMOVAL  OF  VTNYLIDENE  CHLORIDE 
T*OM  GROUND  WATER  BY  ATR  STRIPPING 
lND  ACTIVATED  CARBON  ADSORPTION, 

■or  primary  bibliographic  entry  see  Field  5G. 
V87-01681 


JR    STROPPING    FOR    VOCS    IN    WATER: 
'JXOT-DESIGN-CONSTRUCTION, 

ror  primary   bibliographic   entry   see   Field    5G. 
V87-01682 


(IOLOGICAL  TREATMENT  OF  ETHYLENE 
JLYCOL-CONTAMINATED  GROUND  WATER 
iT  NAVAL  AIR  ENGLNEERING  CENTER  LA- 
CEHURST,  NEW  JERSEY, 

).H.  Materials  Co.,  Findlay,  OH. 

:or   primary   bibliographic   entry   see   Field   5G. 

V87-01683 


HOLOGICAL  TREATMENT  OF  A  BRINE 
JROUND  WATER  CONTAMINATED  WITH 
UGH  CONCENTRATIONS  OF  ORGANICS, 

3ETOX,  Inc.,  Dayton,  OH. 

:or  primary  bibliographic   entry   see   Field    5G. 

V87-01684 


iVALUATION  OF  A  PROPOSED  SYNTHETIC 
:ap  AND  CONCRETE  CUTOFF  WALL  AT 
XiVE  CANAL  USING  A  CROSS-SECTIONAL 
tfODEL, 

jeoTrans,  Inc.,  Reston,  VA. 

Jor  primary   bibliographic   entry   see   Field   5G. 

V87-01685 


rRANSPORT  MODELING  IN  THE  RESTORA- 
riON  OF  STRATIFIED  AQUIFERS, 

Vuburn  Univ.,  AL.  Dept.  of  Civil  Engineering, 
"or  primary  bibliographic  entry  see  Field  5G. 
W87-01686 


SAMPLING  GROUND  WATER  FOR  VOLA- 
TJXE  ORGANIC  COMPOUNDS:  THE  EFFECTS 
OF  SAMPLING  METHOD,  COMPOUND  VOL- 
ATILITY AND  CONCENTRATION, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01693 


PRESERVING   THE  CHEMICAL   LNTEGRITY 
OF  A  GROUND  WATER  SAMPLE, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01694 


BACKGROUND  GROUND  WATER  QUALITY 
MONITORING:  TEMPORAL  VARIATION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-01695 


REMOTE  ANALYSIS  OF  GROUND  WATER 
CONTAMINANTS  USING  LASER  FLUORES- 
CENCE, 

Tufts  Univ.,   Medford,   MA.   Dept.   of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01696 


STRADDLE  PACKER  SAMPLING  AND  TEST- 
ING OF  WELLS  COMPLETED  IN  TRIASSIC 
ROCKS  OF  PENNSYLVANIA, 

Ground  Water  Associates,  Inc.,  Arlington,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01697 


SAMPLING    PROCEDURES    FOR    THE    BIS- 
CAYNE  AQUIFER  PROTECTION  STUDY, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01698 


GROUND  WATER  MONITORING:  A  PRACTI- 
CAL APPROACH  FOR  MAJOR  UTILITIES, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01699 


DISCRIMINATION  BETWEEN  REAL  AND  AP- 
PARENT ACCUMULATION  OF  IMMISCIBLE 
HYDROCARBONS  ON  THE  WATER  TABLE:  A 
THEORETICAL  AND  EMPDUCAL  ANALYSIS, 

Oil    Recovery    Systems,    Inc.,    Needham,    MA. 

Groundwater  Technology  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01705 


PETROLEUM  PRODUCT  RECOVERY  IN 
COASTAL  FACILITIES  UTILIZING  TIDAL 
FLUCTUATIONS, 

Haley  and  Aldrich,  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01707 


GROUND  WATER  DECONTAMINATION 
TECHNIQUES  FOR  REMOVAL  OF  FREE 
FLOATING  AND  DISSOLVED  HYDROCAR- 
BONS FROM  A  WATER  TABLE  AQUIFER 
OVERLYING  THE  FLORIDAN  AQUIFER  IN 
SOUTHWEST  FLORIDA, 

Oil    Recovery    Systems,    Inc.,    Needham,    MA. 
Groundwater  Technology  Div. 
For  primary   bibliographic   entry   see   Field   5D. 
W87-O1708 


HYDROGEOLOGIC    SITE    ASSESSMENT   VS. 
REALITY  AT  A  CHEMICAL  PLANT, 

Roux  Associates,  Inc.,  Halesite,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01710 


FTELD  MONITORING  OF  THE  ADAMS,  MAS- 
SACHUSETTS LANDFILL  LEACHATE 
PLUME, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01711 


MONITORING  NETWORKS  AND  HYDRO- 
LOGIC  BUDGET  FOR  EVALUATING  A 
LEACHATE  CONTROL  SYSTEM  LN  A  LAND- 
FJXL  LN  CALIFORNIA, 

California  State  Univ.,  Fullerton.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5B. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

W87-01712 


ORGANIC  CONTAMINANT  CONTROL  IN  A 
GULF  COAST  AQUIFER, 

For  primary   bibliographic   entry   see   Field   5G. 
W87-01713 


GROUND  WATER  RESTORATION 

PROJECTS:  FIVE  CASE  HISTORIES, 

O.H.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-01715 


IMPACT  AND  RECOVERY  OF  CHROMIUM 
WASTE  LEAKED  BENEATH  AN  INDUSTRIAL 
PLANT, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01716 


2G.  Water  In  Soils 


HILLSLOPE  HYDROCHEMISTRY  AND 
STREAM  RESPONSE  ON  A  WOODED,  PER- 
MEABLE BEDROCK:  THE  ROLE  OF  STEM- 
FLOW, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  W.  Crabtree,  and  S.  T.  Trudgill. 
Journal  of  Hydrology,  JHYDA7,  Vol.  80,  No.  1/2, 
p  161-178,  September  15,  1985.  8  fig,  6  tab,  26  ref. 

Descriptors:  'Slopes,  'Chemical  properties, 
•Streams,  'Bedrock,  'Stemflow,  'Hydrology, 
Storm  runoff,  Solutes,  Rainfall,  Soil  chemistry, 
Percolation,  Carbonate  rocks. 

The  hillslope  hydrochemical  processes  operating 
on  a  permeable  carbonate  bedrock  can  be  linked  to 
the  hydrochemical  response  of  a  slop-foot  stream 
to  rainfall  events.  Solute  sources,  hydrochemical 
inputs  and  outputs,  and  storm  responses  have  been 
evaluated  for  a  wooded  hillslope  section.  The  data 
could  not  be  interpreted  in  terms  of  a  throughflow 
soil-water  movement  mechanism.  Storm  events 
produced  a  rapid  input  of  solute-rich  water  move- 
ment stream  by  vertical  percolation  in  the  bedrock 
and  subsequent  lateral  movement  at  depth;  the 
solute-rich  nature  of  the  response  implies  that  a 
displacement  mechanism  operates.  The  rapid  re- 
sponse from  the  hillslope  may  be  initiated  by  stem- 
flow  which  produces  large  concentrated  point- 
source  inputs  to  the  soil,  by-passing  the  soil  matrix. 
Basedow  runoff  is  produced  by  throughfall  perco- 
lating through  the  soil  matrix.  Stemflow  may  ex- 
plain the  different  hydrochemical  responses  of  the 
wooded  hillslope  and  the  non-wooded  upper  por- 
tion of  the  catchment.  (Author's  abstract) 
W87-01169 


RELATIONSHIP  BETWEEN  THE  RUNOFF 
CURVE  NUMBER  AND  HYDROLOGIC  SOIL 
PROPERTIES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Plant  and  Soil  Sciences. 

S.-K.  Chong,  and  T.-M.  Teng. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  1-7,  April  15,  1986.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff  curve  number,  'Soil  properties,  'Infiltra- 
tion,  Hydrology,   Soil   water,   Simulated  rainfall. 

The  maximum  soil  water  retention,  saturated  infil- 
tration rate,  and  sorptivity  were  collected  simulta- 
neously from  simulated  rainfall  experiments  on 
Molokai  soils.  The  maximum  soil  water  retention 
and  saturated  infiltration  rate  were  highly  related. 
Addition  of  sorptivity  in  the  regression  analysis 
improved  the  coefficient  of  determination  and  the 
standard  error  of  estimate.  The  saturated  infiltra- 
tion rate  was  much  more  important  than  sorptivity 
in  predicting  maximum  soil  water  retention.  The 
equation  obtained  in  this  study  applied  to  other 
soils  favorably  predicted  the  runoff  curve  number 
of  other  soils.  (Cassar-PTT) 
W87-0126I 


STUDY  OF  VERTICAL  WATER  TRANSPORT 
IN  SOIL  BY  NATURALLY  ABUNDANT  ISO- 
TOPE TRACING,  (ETUDE  DE  TRANSFERT 
VERTICAL  DE  L'EAU  DANS  UN  SOL  PAR 
TRACAGE  ISOTOPIQUE  EN  ABONDANCE 
NATURELLE), 

Centre  de  Recherches  de  Rennes  (France).  Lab.  de 
Science  du  Sol. 
P.  Merot. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  300,  No.  20,  p  1033- 
1038,  May  30,  1985.  5  fig,  8  ref. 

Descriptors:  'Mathematical  models,  'Soil  water 
movement,  'Water  transport,  'Isotopic  tracers, 
'Oxygen  isotopes,  Brittany,  Vertical  flow,  Soil 
physics,  Evaporation. 

Water  transport  in  natural  conditions  on  a  brown 
leached  soil  was  studied  during  winter  and  spring 
using  naturally  abundant  18-0.  A  tank  model  is 
proposed,  based  on  the  physical  characterization  of 
the  soil.  The  model  yields  an  average  effective 
speed  of  8  times  10  to  the  minus  7th  power  meters 
per  sec.  The  model  requires  modification  when 
applied  in  the  spring  due  to  the  higher  rate  of 
evaporation  then  prevailing.  The  methodology 
may  find  application  in  other  problems:  the  rela- 
tionship between  water  transport  and  soil  organiza- 
tion; the  heterogeneity  of  water  transport;  the  rela- 
tionship between  the  dynamics  of  water  and  its 
geochemistry.  (Airone-PTT) 
W87-01344 


CHARACTERIZATION  OF  THE  DISPERSrVE 
PROPERTIES  OF  A  POROUS  MEDIUM  BY 
EXPERIMENTAL  MEASUREMENTS  OF  THE 
MIGRATION  OF  A  SALINE  TRACER,  (CARAC- 
TERISATION     DES     PROPRIETES     DISPER- 
SIVES    D'UN    MILIEU    POREUX    PAR    ME- 
SURES  EXPERIMENTALES  DE  LA  MIGRA- 
TION D'UN  TRACEUR  SALIN), 
Ecole  Polytechnique,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01347 


CALIBRATION  OF  A  DUAL-ENERGY  GAMMA 
RADIATION  SYSTEM  FOR  MULTD7LE  POFNT 
MEASUREMENTS  IN  A  SOIL, 

Alabama      Agricultural      Experiment      Station, 

Auburn. 

J.  W.  Hopmans,  and  J.  H.  Dane. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  7,  p  1109-1114,  July  1986.  4  fig,  3  tab,  9  ref. 

Descriptors:  'Calibrations,  'Soil  moisture  meters, 
•Gamma  radiation,  'Mathematical  studies,  'Soil 
water,  Soil  columns,  Cesium  radioisotopes,  Ameri- 
cium  radioisotopes,  Density. 

The  calibration  constants  for  gamma-ray  attentua- 
tion  were  determined  experimentally  at  multiple 
measurement  points  along  a  soil  column  as  needed 
to  determine  volumetric  water  content  and  dry 
bulk  density  simultaneously  at  each  of  these  points 
during  subsequent  experiments.  Calibration  con- 
stants for  the  soil  solids,  for  both  137-Cs  and  241- 
Am,  are  defined  as  the  product  of  the  respective 
mass  attenuation  coefficients  and  the  thickness  of 
the  soil  through  which  the  gamma  radiation  beam 
traverses.  Calibration  constants  for  water  are  simi- 
larly defined  but  include  the  additional  term  of 
water  density.  The  calibration  technique  corrects 
for  low  energy  137-Cs  pulses  present  in  the  241- 
Am  window  and  for  resolving  time.  Although 
calibration  constants  are  determined  for  each  meas- 
urement point,  the  technique  requires  knowledge 
only  of  the  initial  average  dry  bulk  density  in  the 
soil  column  and  not  at  every  point.  The  calibration 
constants  and  initial  dry  bulk  density  value  for 
each  measurement  point  are  determined  by  an  iter- 
ation procedure.  Errors  stemming  from  changes  in 
the  sources-soil  column-detector  configuration 
and/or  pathlength  when  measuring  at  different 
points  are  therefore  negated.  (Author's  abstract) 
W87-01451 


ECOLOGICAL  INTERACTIONS  BETWEEN 
THE  ALLUVIAL  FORESTS  AND  HYDROLO- 
GY OF  THE  UPPER  RHONE, 


Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  21. 

W87-01479 


ASYMPTOTIC  BEHAVIOR  OF  INFILTRA- 
TION IN  SOILS  CONTAINING  CRACKS  OR 
HOLES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Lucas   Heights   (Australia).    Lucas 

Heights  Research  Labs. 

M.  R.  Davidson. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1345-1353,  September  1985.  6  fig,  2  tab,  12 

ref. 

Descriptors:  'Soil  water  movement,  'Infiltration, 
'Soils,  'Cracks,  'Model  studies,  'Infiltration  rate, 
Soil  water,  Prediction. 

An  asymptotic,  one-dimensional  Green-Ampt 
model  of  infiltration  into  a  soil  containing  regularly 
spaced  vertical  cracks,  or  a  cylindrical  soil  column 
containing  a  central  hole,  is  derived  from  a  com- 
plete two-dimensional  or  axisymmetric  Green- 
Ampt  analysis  by  summing  an  asymptotic  expan- 
sion for  the  infiltration  rate  valid  at  large  times 
when  the  wetting  front  has  become  horizontal. 
This  model  is  shown  to  be  accurate  at  intermediate 
times  when  the  front  is  not  necessarily  horizontal 
and  corresponds  to  one-dimensional  infiltration  ini- 
tiated from  a  plane  lying  below  the  soil  surface  at  a 
depth  which  depends  only  on  the  geometry  and 
which  lies  between  zero  and  the  crack  (hole) 
depth.  When  applicable,  model  predictions  of  infil- 
tration rate  and  cumulative  infiltration  obtained  for 
cylindrical  holes,  like  those  previously  obtained  for 
cracks,  agreed  well  with  corresponding  results 
based  on  finite  difference  solutions  of  the  saturat- 
ed-unsaturated  flow  equations.  Differences  were  in 
the  range  of  2-9%.  (Author's  abstract) 
W87-01528 


TWO-PHASE  NUMERICAL  MODEL  FOR  PRE- 
DICTION OF  INFILTRATION:  CASE  OF  AN 
IMPERVIOUS  BOTTOM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  J.  Morel-Seytoux,  and  J.  A.  Billica. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1389-1396,  September  1985.  13  fig,  4  ref. 
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A  numerical  procedure  is  presented  to  describe  soil 
moisture  evolution  in  a  column  with  an  impervious 
bottom  for  varied  boundary  conditions  at  the  soil 
surface.  The  procedure  accounts  for  viscous  resist- 
ance to  simultaneous  flow  of  water  and  air  and  for 
air  compression.  The  method  was  programmed  for 
the  computer.  In  one  case  study,  a  10-cm-deep  soil 
column  was  subjected  to  a  steady  rainfall  at  the 
surface.  Moisture  profiles  and  infiltration  rates 
were  calculated  by  both  the  one-  and  two-phase 
approaches.  Comparison  demonstrates  the  magni- 
tude of  the  error  incurred  when  air  effects  are  not 
incorporated  in  the  analysis.  In  a  second  case 
study,  a  100-cm-deep  soil  column  was  subjected  to 
a  sequence  of  two  different  rainfall  rates.  Again, 
comparison  provides  a  measure  of  the  error  result- 
ing from  the  neglect  of  air  effects  in  the  analysis. 
Not  only  is  capacity  infiltration  rate  greatly  re- 
duced after  ponding  of  soil  surface,  but  the  pond- 
ing times  themselves  are  greatly  reduced  due  to 
increased  viscous  resistance  to  flow  when  airflow 
is  considered  in  the  analysis.  The  more  rigorous 
analysis  adds  little  to  the  complexity  and  cost  of 
the  calculations.  (Author's  abstract) 
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le  disjunctive  kriging  (DK)  method  is  extended 
account  for  more  than  one  random  function, 
vo  random  functions  are  considered,  but  this  is 
iily  generalized  to  any  number.  An  example  is 
sented  using  disjunctive  cokriging  (DCK) 
lere  the  surface  gravimetric  moisture  content  is 
imated  using  the  bare  soil  temperature  as  an 
xiliary  random  function.  The  results  indicate  that 
:  DCK  procedure  produces  a  better  estimator 
in  ordinary  cokriging  in  terms  of  reduced  vari- 
ce  of  errors  and  exactness  of  estimation.  Also, 
ng  DCK,  an  estimate  of  the  conditional  proba- 
cy that  the  level  of  a  property  is  greater  than  a 
own  cutoff  value  can  be  obtained.  In  general, 
s  conditional  probability  is  better  than  the  DK 
sbability  by  virtue  of  the  additional  information 
stained  in  the  second,  auxiliary  random  function, 
uthor's  abstract) 
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iter  Resources  Research  WRERAO,  Vol.  22, 

.  8,  p  1341-1349,  August  1986.  8  fig,  7  tab,  19 
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aching  a  gypsiferous-sodic  soil  under  different 
I  conditions  and  water  qualities  was  investigated 
ng  a  transport  model  combined  with  a  salinity 
del.  Incorporating  field-measured  values  of  the 


soil  hydraulic  properties  and  the  dispersivity  coef- 
ficient, profiles  of  the  soil  solution  concentration  of 
CI,  S04,  Ca  and  Na,  and  soil  solution  electrical 
conductivity  (EC)  obtained  under  intermittent 
leaching  were  simulated  for  a  set  of  representative 
cases  typical  to  gypsiferous-sodic  soils.  For  a  given 
soil  depth  and  amount  of  applied  water,  the  simu- 
lated soil  solution  concentration  of  chloride  was 
affected  only  by  the  initial  soil  salinity  and  the 
salinity  of  the  applied  water.  Simulated  soil  solu- 
tion concentrations  of  calcium,  sodium,  and  sulfate 
were  also  affected  by  the  initial  soil  exchangeable 
sodium  percentage  (ESP),  initial  gypsum  content, 
and  the  cation  exchange  capacity  (CEC)  of  the 
soil.  Sensitivity  analysis  of  the  model  results  sug- 
gest that  soil  CEC,  initial  soil  salinity  and  ESP,  and 
gypsum  content  have  a  significant  impact  on  the 
soil  salinity  profiles  during  leaching.  Possible  appli- 
cations of  the  combined  model  results  for  salinity 
control  were  demonstrated.  Expressing  the  soil 
system  response  in  terms  of  the  soil  solution  EC, 
rather  than  the  specific  ion  concentrations,  the 
combinations  of  water  quantity  and  quality  (salini- 
ty) which  yield  a  given  soil  solution  EC  at  a  given 
soil  depth  for  different  initial  conditions  and  soil 
CEC  were  calculated.  For  a  given  salinity  of  the 
applied  water,  the  amount  of  water  required  to 
maintain  a  given  EC  at  a  given  soil  depth  increased 
as  the  initial  soil  salinity,  soil  ESP,  gypsum  con- 
tent, and  CEC  rose.  The  calculated  isosoil  salinity 
lines  can  be  used  for  economic  evaluation  of  the 
least  cost  combination  of  the  applied  water  quanti- 
ty and  quality  which  will  ensure  that  a  critical 
salinity  at  a  given  soil  depth  is  not  exceeded. 
(Author's  abstract) 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
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ref,  1  append. 
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Summary  results  are  presented  of  Environmental 
and  Water  Quality  Operational  Studies  (EWQOS) 
Work  Unit  IIF,  Reservoir  Site  Preparation.  The 
results  of  EWQOS  and  non-EWQOS  studies  perti- 
nent to  reservoir  site  preparation  and  initial  filling 
are  given  in  a  summary  of  the  literature,  including 
discussions  of  clearing,  soil  stripping,  initial  filling, 
and  reservoir  aging.  The  procedures  developed  at 
the  US  Army  Engineer  Waterways  Experiment 
Station  and  the  application  of  laboratory  study 
results  to  changes  expected  in  water  quality  as  a 
consequence  of  impoundment  are  given,  and  repre- 
sentative data  are  used  to  illustrate  important 
trends.  Existing  regulations  and  specifications  on 
reservoir  site  preparation  and  legislative  require- 
ments are  discussed  in  an  appendix.  (Lantz-PTT) 
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IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  310- 
361,  12  fig,  36  ref. 
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transport,  'Prediction,  Reservoirs,  Accuracy, 
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Temperature,  Wellington  Reservoir,  Stratification, 
Australia,  Mixing. 

DYRSEM,  a  one-dimensional  numerical  model, 
has  been  successfully  used  for  the  prediction  of 
temperature  and  salinity  in  small  to  medium  sized 
reservoirs  and  lakes.  It  has  only  one  calibrated 
coefficient,  which  does  not  vary  widely  from  one 
lake  to  the  next.  The  model  has  been  validated  in 
terms  of  temperature  and  salinity  variations  in 
three  major  lakes  and  two  lakes  with  only  poor 
data.  Validation  of  the  algorithms  MIXER  and 
DIFUSE  are  underway  in  western  Australia. 
DYRESM  appears  the  faithfully  reproduce  even 
very  severe  changes  in  the  reservoir  structure 
caused  by  large  saline  inflows,  active  scouring, 
strong  wind  deepening,  and  winter  convective 
cooling.  (See  also  W87-00922)  (Cassar-PTT) 
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APPROACHES  TO  REVEGETATE  SHORE- 
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Agricultural  Research  Service,  Prosser,  WA. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA  166943, 
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Plant  species  and  revegetation  techniques  were 
studied  for  three  years  at  Lake  Wallula,  Washing- 
ton-Oregon (McNary  Reservoir).  Twenty-nine 
native  and  naturalized  riparian  species  were  sub- 
jected to  inundation  treatments  to  evaluate  surviv- 
al and  growth  responses  in  a  subimpoundment  with 
controlled  water  levels  and  on  two  shoreline  sides 
(a  mudflat  and  a  sandy  beach).  In  the  controlled 
impoundment  site,  willows  (Salix  fragilis  and  Salix 
purpurea),  dwarf  spikerush  (Eleocharis  colora- 
doensis),  and  two  sedges  Carex  obnupta  and  C. 
rostrata)  were  the  most  successful  species.  Inunda- 
tion depth  and  duration  were  found  to  directly 
affect  performance  of  the  plant  species.  However, 
the  effects  of  weather  and  wildlife  confounded 
treatment  effects  on  plant  growth  and  survival  at 
the  shoreline  sites.  Here  only  softstem  bulrush 
(Scirpus  validus)  survived  all  inundation  treat- 
ments. (Cassar-PTT) 
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bution. 

Population  density,  growth  and  feeding  habits  of 
pioneering  natterjack  toads  were  studied  in  an 
artifically  raised  wetland  site  near  Amsterdam,  the 
Netherlands.  Cohorts  of  fast  growing  juvenile 
toads  were  added  to  the  population  in  the  third  and 
fourth  years  after  creation  of  the  habitat,  but  other 
amphibians  were  absent  after  four  years  of  succes- 
sion. Subadult  natterjacks  matured  early  and  dis- 
persed well.  Comparison  of  natterjack  stomach 
contents  with  that  of  other  invertebrates  showed 
no  qualitative  food  preference  by  the  toads,  thus 
indicating  the  possibility  of  a  fast  functional  re- 
sponse to  temporary  but  locally  abundant  prey. 
The  study  confirms  that  the  natterjack  is  highly 
flexible  and  well  adapted  as  a  pioneer.  (Author's 
abstract) 
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For  primary  bibliographic  entry  see  Field  5C. 

W87-01032 


MICROPROFILES  OF  OXYGEN  IN  EPI- 
PHYTE COMMUNITIES  ON  SUBMERGED 
MACROPHYTES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

K.  Sand-Jensen,  N.  P.  Revsbech,  and  B.  B. 

Jorgensen. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  55-62, 

October  1985.  6  fig,  24  ref. 

Descriptors:  *Epiphytes,  'Anoxic  conditions,  *Eu- 
trophication,  'Algae,  *Oxygen,  *Macrophytes, 
Light-dark  cycles,  Plant  physiology,  Molecular 
diffusion,  Boundary  layers,  Carbon  dioxide. 

Microprofiles  of  oxygen  were  measured  by  2-  to 
10-micron  diameter  electrodes  within  0.2-  to  2.0- 
mm  thick  epiphyte  layers  on  different  marine  and 
freshwater  macrophytes  during  artificial  light-dark 
cycles.  The  epiphyte  community  created  large 
fluctuations  in  oxygen  concentrations  at  the  ma- 
crophyte  surface  by  increasing  the  thickness  of  the 
layer  around  the  macrophytes  in  which  the  trans- 
port of  solutes  occurred  by  molecular  diffusion  and 
by  contributing  to  the  combined  epiphyte-macro- 
phyte  activity.  When  epiphytes  were  removed,  the 
diffusive  boundary  layer  was  reduced  to  100  to  200 
micron,  and  the  oxygen  fluctuations  declined. 
Oxygen  fluctuations  varied  depending  on  the  spe- 
cie ->f  macrophyte.  Epiphyte  communities  attenu- 
ate light  and  increase  the  transfer  resistance  for 
fluxes  of  dissolved  substances  between  the  bulk 
phase  and  the  plant  surface.  Dense  epiphyte  com- 
munities that  develop  in  cutrophic  waters  may 
therefore  be  a  severe  stress  to  macrophyte  metabo- 


lism by  shading  and  by  generating  anoxic  condi- 
tions at  the  macrophyte  surface  in  the  dark  and 
high  02  and  low  C02  concentrations  in  the  light. 
(Rochester-PTT) 
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Annual  production  was  estimated  by  the  size-fre- 
quency method  for  Ephemeroptera  (Tasmano- 
coenis  tonnoiri,  two  species  of  Baetis,  Atalonella 
spp.,  Atalophlebioides  sp),  Plecoptera  (Leptoperla 
spp),  and  Trichoptera  (Ecnomus  sp)  at  four  sites  on 
the  lowland  section  of  the  La  Trobe  River.  Annual 
production  (P)  of  individual  ephemeropteran  spe- 
cies (or  genera)  varied  from  0.02  to  0.7  g/sq  m 
whereas  total  annual  production  of  this  order  at 
two  sites  (La  Trobe  River  lowland,  Australia)  was 
0.7-1.5  g/sq  m.  Annual  production  of  Leptoperla 
spp  was  0.03  g/sq  m  at  one  site  whereas  Ecnomus 
sp  averaged  2  g/sq  m  at  two  sites.  Estimates  of 
annual  production  were  subject  to  an  error  of  at 
least  +  or  -  50%.  Annual  turnover  ratios  (P/B, 
where  B  is  mean  biomass)  varied  from  9-19  and 
were  3-4  times  higher  than  published  values  for 
similar-sized  macroinvertebrates  in  the  temperate 
zone  (generally  <15  C  mean  annual  habitat  tem- 
perature). This  probably  resulted  from  the  higher 
average  temperatures  (17-18  C)  at  most  sites.  (Au- 
thor's abstract) 
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tritus, Diatoms,  Bacteria,  Fungi,  Algae,  Shredders, 
Diversity. 

A  preliminary  assessment  of  the  feeding  habits  of 
127  taxa  of  pre-imaginal  Coleoptera,  Diptera, 
Ephemeroptera,  Plecoptera,  and  Trichoptera  from 
the  La  Trobe  and  Tanjil  Rivers  (Australia)  was 
made  from  analyses  of  digestive  tract  contents  and 
observations  of  captive  specimens.  Ultrafine  (<50 
micron)  detritus  was  the  dominant  material  in  gut 
contents  of  all  five  orders,  and  fine  (>50  micron- 
<  1  mm)  detritus  (mostly  leaf  and  wood  fragments, 
benthic  algae  (especially  diatoms),  and  remains  of 
invertebrate  prey  also  were  important.  Bacteria, 
fungi,  and  planktonic  algae  were  present  in  minor 
quantities.  Many  species  were  capable  of  shredding 
dead  leaves  and  wood.  Dietary  diversity  was  par- 
ticularly high  in  the  families  Elmidae,  Chironomi- 
dae,  Leptophlebiidae,  Gripopterygidae,  and  Lepto- 
ceridae.  (Author's  abstract) 
W87-01082 


NEMATODES,  INCLUDrNG  A  NEW  RECORD 
OF  TOBRIXUS  DrVERSIPAPrLLATUS  IN  AUS- 
TRALIA, AS  POTENTIAL  INDICATORS  OF 
SEWAGE  EFFLUENT  POLLUTION, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
A.  H.  Arthington,  G.  W.  Yeates,  and  D.  L. 
Conrick. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  2,  p  159-166,  1986.  3 
fig,  40  ref.  Department  of  National  Development 
and  Energy  for  Research  (Australia)  Project  78/ 
100. 

Descriptors:  'Nematodes,  'Tobrilus  diversipapilla- 
tus,  'Wastewater  pollution,  'Bioindicators,  'Aus- 
tralia, Mermithidae,  Biological  oxygen  demand, 
Organic  enrichment,  Toxins,  Eutrophication,  Bu- 
limba  Creek,  Brisbane. 

Nine  nematode  taxa  were  collected  during  a  study 
of  the  effects  of  sewage  effluent  on  benthic  ma- 
croinvertebrates in  Bulimba  Creek,  Brisbane  (Aus- 
tralia). Tobrilus  diversipapillatus,  previously  un- 
known from  Australia,  comprised  80%  of  the  col- 
lection, and  was  most  abundant  at  polluted  sites 
with  high  biological  oxygen  demand  and  high 
levels  of  total  organic  carbon.  Free-living  adult 
and  juvenile  Mermithidae  made  up  15.6%  of  the 
collection  and  were  most  abundant  at  sites  with 
low  biological  oxygen  demand.  The  potential  of  T 
diversipapillatus  and  Mermithidae  to  serve  as  bio- 
logical indicators  of  organic  enrichment  and  toxic 
pollution  is  discussed  in  terms  of  the  present  find- 
ings and  literature  data.  (Author's  abstract) 
W87-01084 


RECONNAISSANCE  LEVINOLOGY  OF  SOME 
COASTAL  DUNE  LAKES  OF  CAPE  YORK  PE- 
NINSULA, QUEENSLAND, 

Avondale  Coll.  of  Advanced  Education,  Cooran- 
bong  (Australia).  Dept.  of  Science. 
B.  V.  Timms. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  2,  p  167-176,  1986.  2 
fig,  5  tab,  19  ref. 

Descriptors:  'Limnology,  'Cape  York  Peninsula, 
•Dunes,  Australia,  Hydrogen  ion  concentration, 
Sodium,  Chlorides,  Calcium,  Magnesium,  Bicar- 
bonate, Macrophytes,  Invertebrates,  Fish,  Zoo- 
plankton,  Tropic  zone,  Endemism,  Queensland, 
Laterite,  Sandstone,  Ions. 

Nine  small  lakes  (mean  area  32  ha)  were  studied  in 
Cape  York  Peninsula  (Australia);  all  were  shallow 
( <  5  m  deep)  and  had  water  table  exposures  in  thin 
dunes  overlying  laterite  or  sandstone.  Their  water 
was  fresh  (mean  salinity  52  mg/1),  acid  (mean  pH 
4.8),  and  dominated  by  Na(  +  )  and  Cl(-),  but  with 
appreciable  amounts  of  Ca(2  +  ),  Mg(2  +  ),  and 
HC03(-).  Almost  all  macrophytes,  littoral  inverte- 
brates, fish,  and  limnetic  zooplankters  were 
common  tropical  species.  A  few  species  are  shared 
with  dune  lakes  in  southern  Australia  and  even 
fewer  were  endemic.  These  tropical  dune  lakes 
therefore  differ  from  those  in  temperate  and  sub- 
tropical eastern  Australia.  (Author's  abstract) 
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VDUCTIVITY  AND  SALINITY  OF  AUSTRA- 

N  SALT  LAKES, 

laide  Univ.  (Australia).  Dept.  of  Zoology. 

D.  Williams. 

tralian  Journal  of  Marine  and  Freshwater  Re- 

:h  AJMFA4,  Vol.  37,  No.  2,  p  177-182,  1986.  1 

I  tab,  19  ref 

:riptors:  'Conductivity,  'Salinity,  'Salt  lakes, 
stralia.  Correlation  analysis. 

relationship  between  conductivity  (eta)  and 
ity  (S)  was  investigated  in  109  samples  from  89 
tralian  salt  lakes.  Within  the  range  of  5-100 
Siemens/cm,  the  relationship  is  described  by 
equation:  S  =  0.4665  times  eta  to  the  1.0878 
er,  with  an  r  squared  of  0.98799,  where  salinity 
easured  in  g/1  and  conductivity  in  milliSie- 
s/cm  at  25  C.  A  table  based  on  this  relation- 
is  provided  to  enable  rapid  determination  of 
ity  from  conductivity.  (Author's  abstract) 
-01086 


HT  ATTENUATION  IN  A  SMALL  TROPI- 

RESERVOIR  (SOLOMON  DAM,  NORTH 

5ENSLAND):  SEASONAL  CHANGES  AND 

:  EFFECTS  OF  ARTD7ICIAL  AERATION, 

s  Cook  Univ.  of  North  Queensland,  Towns- 
Australia).  Dept.  of  Botany. 
.  Hawkins,  and  D.  J.  Griffiths, 
ralian  Journal  of  Marine  and  Freshwater  Re- 
:h  AJMFA4,  Vol.  37,  No.  2,  p  199-208,  1986.  5 
!1  ref. 

iriptors:  'Light  attenuation,  'Photosynthesis, 
rtoplankton,  'Reservoirs,  'Artificial  aeration, 
ton,  Australia,  Solomon  Dam,  Tropical  zone, 
msland,  Gilvin,  Seasonal  distribution,  Stratifi- 
n,  Hypolimnion. 

anal  changes  in  light  attenuation  are  described 
iolomon  Dam,  Palm  Island,  north  Queensland, 
the  attenuation  characteristics  are  compared 

those  reported  for  other  Australian  water 
M.  The  major  components  of  the  water 
inn  that  affect  attenuation  of  photosynthetical- 
•ailable  radiation  (PAR)  were  studied  for  4  yr, 
ding  16  months  when  the  reservoir  was  artifi- 
/  aerated.  The  pattern  of  light  attenuation 
■d  at  different  times  of  the  year,  depending 
:ly  on  the  stratification  conditions  and  on  the 
inant  phytoplankton  species.  The  vertical  at- 
ltion  coefficient  of  PAR  varied  on  a  seasonal 
,  the  major  peaks  being  related  to  periods  of 

phytoplankton  densities.  The  only  time  trip- 
ontributed  significantly  to  attenuation  of  PAR 
nded  with  the  start  of  artificial  aeration, 
in  (yellow  substance)  concentrations  in  Solo- 
Dam  were  moderately  high,  especially  in  the 
ilimnion  of  the  strongly  stratified  reservoir, 
icial  aeration  moderated  the  range  of  seasonal 
nations  in  light  attenuation  by  reducing  the 
ity  of  phytoplankton  in  surface  layers.  (Au- 
s  abstract) 
-01087 


D  BANK  DYNAMICS  IN  A  SOUTHEAST- 

I  RIVERINE  SWAMP, 

nnah  River  Ecology  Lab.,  Aiken,  SC. 

.  Schneider,  and  R.  R.  Sharitz. 

rican  Journal  of  Botany  AJBOAA,  Vol.  73, 

7,  p  1022-1030,  July  1986.  2  fig,  2  tab,  24  ref. 

i  Contract  DE-ACO9-76SR00819. 

Tiptors:  'Riverine  swamps,  'Seed  banks,  'Cy- 
t,  'Tupelo,  'Seasonal  distribution,  'Flooding, 
mp  forests,  Bottomland  hardwoods,  Savannah 
r,  South  Carolina,  Soils,  Succession. 

banks  were  examined  in  a  cypress-tupelo 
np  forest  and  an  adjacent  bottomland  hard- 
i  forest  on  the  floodplain  of  the  Savannah 
t  in  South  Carolina.  Thirty  0.01  sq  m  soil 
s  were  collected  in  each  community  at  each  of 
s  sampling  times:  before  seed  fall,  after  seed 
and  after  an  early  spring  river  level  rise  had 
dated  both  communities.  Germination  and 
ng  techniques  were  used  to  enumerate  seeds  in 


each  sample.  Woody  seed  banks  of  the  two  com- 
munities were  dissimilar  in  species  composition 
with  both  underrepresenting  the  species  composi- 
tion of  the  standing  vegetation.  In  contrast,  herba- 
ceous seed  banks  of  both  communities  were  similar 
in  species  composition  ,  with  greater  species  diver- 
sity in  the  seed  banks  than  in  the  standing  vegeta- 
tion. Both  the  herbaceous  and  woody  seed  banks 
of  the  hardwood  community  changed  significantly 
in  seed  densities  across  the  three  collection  dates. 
Densities  increased  from  September  to  December, 
after  seed  fall  for  many  species,  but  decreased  in 
April  after  the  early  spring  water  level  rise.  Seed 
densities  did  not  change  significantly  in  the  cy- 
press-tupelo community  across  the  three  collec- 
tions. Hydrologic  regime  appears  to  have  a  major 
influence  on  seed  bank  composition  and  dynamics 
in  southeastern  riverine  swamps.  (Author's  ab- 
stract) 
W87-01091 


PERTPHYTON  AND  MUSSELS  IN  MONITOR- 
ESG  CHLOROHYDROCARBONS  AND 

CHLOROPHENOLS  IN  WATERCOURSES, 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01099 


HABITAT  DISTURBANCE  AND  THE  STABILI- 
TY OF  FRESHWATER  GASTROPOD  POPULA- 
TIONS, 

Oxford  Univ.  (England).  Dept.  of  Zoology. 

D.  M.  Lodge,  and  P.  Kelly. 

Oecologia  (Berlin),  OECOBX,  Vol.  68,  No.  1,  p 

111-117,  December  1985.  3  fig,  55  ref. 

Descriptors:  'Snails,  'Gastropods,  'Population  dy- 
namics, 'Ecological  distribution,  Ecology,  Aquatic 
habitats,  Mollusks,  Aquatic  populations,  Ponds, 
Macrophytes,  Aquatic  animals,  Habitats. 

The  abundance  and  size  structure  of  four  species  of 
macrophyte-associated  freshwater  snails  ere  stud- 
ied in  an  English  pond  following  a  dramatic  de- 
cline of  submersed  macrophytes.  Lymnaea  peregra 
and  Valvata  piscinalis  are  associated  with  sub- 
mersed macrophytes,  while  Planorbis  vertex  and 
Bithynia  tentaculata  are  associated  with  emergent 
macrophytes.  Lymnaea  exhibited  low  resistance  to 
habitat  disturbance  but  high  adjustment  following 
the  disturbance.  Valvata  showed  higher  resistance 
than  Lymnaea,  and  also  high  adjustment.  Although 
the  population  stability  of  Planorbis  and  Bithynia 
could  not  be  rigorously  evaluated,  it  appears  that 
stability,  population  stability,  especially  the  adjust- 
ment component,  was  low.  It  is  suggested  that  the 
population  stability  of  the  four  species  is  a  major 
determinant  of  the  association  of  Lymnaea  and 
Valvata  with  the  impermanent  macrophyte  habitat 
and  of  Planorbis  and  Bithynia  with  the  permanent 
macrophyte  habitat.  (Doria-PTT) 
W87-01 149 


SPECIES  NUMBERS  OF  VASCULAR  PLANTS 
EN  RELATION  TO  AREA,  ISOLATION  AND 
AGE  OF  PONDS  E\  DENMARK, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Population 

Biology. 

T.  R.  Moller,  and  C.  P.  Rordam. 

OIKOS,  Vol.  45,  p  8-16,  August  1985,  5  fig,  5  tab, 

47  ref. 

Descriptors:  'Species  composition,  'Aquatic 
plants,  'Denmark,  'Ponds,  'Population  density, 
'Species  diversity,  Ecology,  Ecological  distribu- 
tion. 

Recent  decrease  of  ponds  in  rural  Denmark  in- 
crease the  distance  among  remaining  ponds.  This 
may  have  led  to  a  decrease  in  the  immigration  rate 
of  pond  biotas,  and  hence  to  a  lower  equilibrium 
species  number.  This  study  attempts  to  evaluate 
dispersal  abilities  and  requirements  as  an  aid  in 
conservation  planning.  In  two  districts  with  a  dif- 
ferent mean  distance  between  ponds,  the  area  of 
the  shore  plus  low  water  is  the  best  single  predic- 
tor of  vascular  plant  species  numbers  in  the  ponds. 
Ponds  hold  significantly  more  species  per  unit  area 
in  the  district  where  ponds  are  closer.  Partial  cor- 


Lakes — Group  2H 

relation  analysis  indicates  that  area  affects  both  the 
space  for  vegetational  development  and  the  immi- 
gration rate.  Recently  created  or  restored  ponds 
display  species  numbers  much  higher  than  predict- 
ed by  area.  The  influence  of  isolation  is  discussed 
in  terms  of  a  rescue-effect  among  close  ponds.  The 
need  for  better  estimates  of  isolation  with  archipel- 
agoes of  small  biotopes  is  stressed,  and  some  com- 
ponents of  a  more  precise  estimate  are  proposed. 
(Doria-PTT) 
W87-O1150 


SELECTIVE  FEEDING  BY  STREAM  CADDISF- 
LY  (TRICHOPTERA)  DETRnTVORES  ON 
LEAVES  WITH  FUNGAL-COLONIZED 
PATCHES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

T.  L.  Arsuffi,  and  K.  Suberkropp. 

OIKOS,  Vol.  45,  No.  1,  p  50-58,  August  1985.  6 

fig,  28  ref. 

Descriptors:  'Caddisflies,  'Leaves,  'Stream  biota, 
'Fungi,  Ecology,  Aquatic  life,  Detritus,  Organic 
matter. 

A  leaf  in  a  stream  represents  a  mosaic  of  fungal- 
colonized  areas  or  'patches',  which  may  differ  in 
fungal  composition  and  stage  of  processing.  How- 
ever, little  is  known  about  the  ability  of  detriti- 
vores  to  locate  and  discriminate  among  these 
fungal-colonized  patches  as  food  sources.  To  assess 
this  ability,  the  authors  manipulated  fungal  coloni- 
zation patterns  on  leaves  and  fed  them  to  caddisfly 
detritivores.  Feeding  patterns,  determined  by 
visual  ranking  of  leaf  skeletonization,  indicated  that 
larvae  fed  selectively  on  fungal-colonized  patches. 
Larval  choice  was  affected  by  fungal  species  and 
degree  of  colonization.  Larvae  were  able  to  detect 
fungal  hyphae  associated  with  patches  before  phys- 
ical changes  had  occurred  in  the  leaf  matrix.  Ob- 
servations of  foraging  larvae  and  the  feeding  pat- 
terns they  exhibited  suggest  that  these  caddisflies 
view  individual  leaves  as  coarse-grained  resources. 
(Doria-PTT) 
W87-01151 


TEMPORAL    STUDY    OF    COLLOIDAL   AND 

DISSOLVED  ORGANIC  CARBON  IN  RIVERS: 

APPARENT  MOLECULAR  WEIGHT  SPECTRA 

AND  THEffi  RELATIONSHIP  TO  BACTERIAL 

ACTIVITY, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

T.  E.  Ford,  and  M.  A.  Lock. 

OIKOS,  Vol  45,  No.  1,  p  71-78,  August  1985.  3  fig, 

4  tab,  40  ref. 

Descriptors:  'Colloids,  'Organic  carbon,  'Rivers, 
'Chemical  properties,  'Bacteria,  Chemical  analy- 
sis, Water  properties,  Carbon,  Clywedog  River, 
Aber  River,  Wales,  Rainfall. 

Colloidal  and  dissolved  organic  carbon  (C/DOC) 
from  the  Clywedog  and  Aber  rivers  in  North 
Wales  was  fractionated  at  monthly  and  quarterly 
intervals,  respectively,  during  a  13-month  study, 
into  five  apparent  molecular  weight  (AMW)  frac- 
tions: 0.7  micrometers  -  300K,  300K  -  50K,  50K  - 
10K,  10K  -  IK,  and  <  IK.  Somewhat  consistent 
patterns  emerged  throughout  the  year,  suggesting 
that  apparent  molecular  weight  'signatures'  are 
buffered  to  change.  The  densities  and  proportions 
of  actively  metabolizing  epilithic  bacteria  were  not 
significantly  correlated  with  any  AMW  fraction. 
In  contrast,  the  density  and  proportions  of  actively 
metabolizing  bacteria  in  suspension  in  the  Clywe- 
dog river  were  positively  correlated  with  the  < 
IK  fraction.  Rainfall,  as  an  index  of  river  discharge 
at  the  Clywedog  river,  was  negatively  correlated 
with  epilithic  bacterial  activity  and  relationships 
between  temperature  and  bacterial  activities  and 
suspended  bacterial  densities  were  very  significant. 
(Doria-PTT) 
W87-01152 


NITROGEN  METABOLISM  OF  THE  SHAL- 
LOW AND  DEEP-WATER  PHYTOPLANKTON 
IN  A  SUBALPEME  LAKE, 
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Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
J.  C.  Priscu,  R.  P.  Axler,  and  C.  R.  Goldman. 
OIKOS,  Vol.  45,  No.  1,  p  137-147,  August  1985.  5 
fig,  1  tab,  57  ref. 

Descriptors:     'Metabolism,     'Nitrogen,     'Phyto- 
plankton,  'Lakes,  Aquatic  plants,  Plankton. 

Experiments  utilizing  N-15  were  performed  during 
the  1979  and  1980  ice-free  seasons  in  the  shallow 
and  deep-chlorophyll  layers  of  Castle  Lake,  Cali- 
fornia to  determine  the  effects  of  dissolved  inor- 
ganic nitrogen  (DIN)  concentration  on  the  rates  of 
DIN  assimilation.  The  half-saturation  constant  for 
the  assimilation  of  nitrate  was  about  12  micrograms 
per  liter  in  the  epilimnion  and  mid-hypolimnion, 
and  increased  to  about  50  micrograms  per  liter  in 
the  aphotic-lower  hypolimnion.  A  similar  pattern 
was  evident  for  ammonium  ions  in  1979  but  not 
1980.  The  trend  in  K  values  paralleled  the  avail- 
ability of  DIN  to  the  phytoplankton  at  the  various 
depths.  Relatively  low  ammonium  ion  enrichments 
strongly  inhibited  assimilation  of  nitrate  at  3  m. 
Assimilation  of  nitrate  was  less  sensitive  to  ammo- 
nium ion  at  20  m  and  was  not  affected  by  ammoni- 
um ion  concentration  up  to  about  75  micrograms 
per  liter  at  25  m.  The  seasonal  persistence  of  the 
deep-water  phytoplankton  maximum  in  Castle 
Lake  appears  to  be  dependent  to  a  large  extent  on 
the  adaptations  of  these  organisms  to  the  ambient 
DIN  supply.  (Doria-PTT) 
W87-01153 


DEVELOPMENT  OF  HABITAT  TIME  SERIES, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  Coop- 
erative Instream  Flow  Service  Group. 
R.  T.  Milhous. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  1,  p  145- 
148,  January  1986.  4  fig,  5  ref. 

Descriptors:  'Habitats,  'Water  management, 
'Stream  discharge,  'Time  series  analysis,  'Mathe- 
matical studies,  Simulation,  Model  studies,  Aquatic 
habitats,  Resources  management,  Mathematical 
analysis. 

A  physical  habitat  versus  streamflow  function  can 
be  used  as  a  surrogate  for  an  economic  production 
function.  The  physical  habitat  represents  the  space 
in  a  river  that  can  be  used  as  habitat  represents  the 
space  in  a  river  that  can  be  used  as  habitat  by  a 
specific  species  and  life  stage  of  fish.  The  river 
space  available  for  recreation  also  can  be  simulated 
as  a  function  of  streamflow.  The  Physical  Habitat 
Simulation  System  (PHABSIM)  simulates  the 
physical  habitat  versus  streamflow  function  as  a 
surrogate  production  function,  the  assumption  is 
made  that  the  value  of  the  instream  flows  is  related 
to  the  habitat  produced  by  the  flows.  It  is  desirable 
to  know  the  time  series  of  benefits  that  fish  habitat 
produced.  The  technique  used  to  transform  the 
time  series  of  streamflows  to  a  time  series  of  physi- 
cal habitat  uses  the  habitat  versus  streamflow  func- 
tion as  a  transformation  function.  (Doria-PTT) 
W87-01160 


APPLICATION  OF  A  LAKE-WATERSHED 
MODEL  FOR  THE  DETERMINATION  OF 
WATER  BALANCE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
A.  S.  Crowe,  and  F.  W.  Schwartz. 
Journal  of  Hydrology,  JHYDA7,  Vol.  81,  p  1-26, 
October  30,  1985.  7  fig,  9  tab,  37  ref. 

Descriptors:  'Lakes,  'Surface-ground  water  rela- 
tions, 'Model  studies,  'Hydrologic  budget, 
'Groundwater,  Subsurface  water,  Catchment 
areas,  Groundwater  basins,  Wabamun  Lake,  Alber- 
ta, Conductance,  Chloride,  Potassium. 

A  lumped-parameter,  lake-watershed  response 
model  was  developed  for  the  Wabamun  Lake 
system  (Alberta,  Canada)  and  used  to  assess  the 
role  of  groundwater  in  the  water  balance  of  the 
lake.  The  surrounding  watershed  is  covered  by  a 
thin  layer  of  glacial  sediments,  which  in  turn  over- 
lie bedrock  deposits  of  sandstone,  siltstone,  shale, 
and  coal.  Good  agreement  has  been  achieved  be- 
tween the  monthly  observed  and  monthly  predict- 
ed lake  stages  for  a  26-year  record,  with  a  maxi- 


mum difference  of  less  than  0.25  m.  In  addition,  the 
simulation  of  lake  chemistry  including  specific  con- 
ductance, chloride  and  potassium,  is  in  good  agree- 
ment with  the  observed  data..  According  to  the 
simulations,  the  main  hydrologic  components  con- 
tributing water  inflow  (36.8  -  48.3%)  and  the 
groundwater  system  (35.0  -  43.5%).  Groundwater 
discharging  to  Wabamun  Lake  (1.3  -  8.6%)  and 
surface  water  draining  from  the  lake  (0.0  -  18.5%) 
are  minor  components  in  the  lake's  water  balance. 
(Author's  abstract) 
W87-01170 


NUMERICAL  LUMPED-PARAMETER 

MODEL  FOR  SIMULATING  THE  ISOTOPIC 
EVOLUTION  OF  CLOSED-BASIN  LAKES, 

New   Mexico   Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
F.  M.  Phillips,  M.  A.  Person,  and  A.  B.  Muller. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  73-86,  June  15,  1986.  6  fig,  1  tap,  28  ref. 

Descriptors:  'Limnology,  'Model  studies,  'Simu- 
lation, 'Closed  lakes,  'Chemical  properties,  'Iso- 
tope fractionation,  Lakes,  Mathematical  studies, 
Hydrologic  budget,  Evaporation,  Temperature, 
Salinity,  Humidity,  Hydrology. 

A  wide  variety  of  analytical  solutions  to  differen- 
tial equations  has  been  used  successfully  to  model 
the  isotopic  evolution  of  lakes.  However,  applica- 
tion of  this  type  of  model  is  limited,  since  many 
lakes  exhibit  varying  fluxes  and  environmental 
conditions  that  are  not  amenable  to  simple  analyti- 
cal solutions.  A  finite-difference  lumped-parameter 
model  which  is  flexible  enough  to  accommodate 
fluctuating  water  balances  as  well  as  varying  tem- 
perature, humidity,  and  salinity  (with  its  effects  on 
the  chemical  activity  of  water  and  the  isotopic 
fractionation  factors)  is  presented.  The  model  has 
been  applied  to  the  observed  isotopic  evolutions  of 
Owens  Lake  (California)  during  a  dessication  epi- 
sode, leading  to  the  conclusion  that  anomalously 
light  atmospheric  vapor  has  strongly  affected  the 
course  of  the  lake's  isotopic  evolution.  (Author's 
abstract) 
W87-01181 


OUTFLOW  SKEWNESS  IN  NON-SEASONAL 
LINEAR  RESERVOIRS  WITH  GAMMA-DIS- 
TRIBUTED MARKOVIAN  INFLOWS, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
D.  Warren. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p   127-137,  June   15,   1986.  2  fig,  7  ref,  append. 

Descriptors:  'Model  studies,  'Hydrologic  budget 
'Markov  process,  'Mathematical  studies,  'Reser- 
viors,  storage,  Catchment  areas,  Precipitation. 

A  linear  reservoir  model  is  examined  and  a  method 
is  given  for  finding  the  skewness  of  the  outflows 
when  the  inflows  are  modeled  by  a  certain  non- 
seasonal  Markov  chain  with  gamma  marginal  dis- 
tribution. This  involves  obtaining  the  lower  mo- 
ments of  a  weighted  sum  of  Markovian  variables, 
which  is  achieved  by  exploiting  a  result  of  Lloyd 
and  Saleem  concerning  the  Laplace  transform 
(LT)  of  such  a  sum.  (Doria-PTT) 
W87-01184 


VEGETATION  STRUCTURE  AND  PRIMARY 
PRODUCTION  IN  ACIDIFIED  LAKES  IN 
SOUTHWESTERN  SWEDEN, 

Swedish  Environmental  Research  Inst.,  Fryksta. 
O.  Grahn. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  465-470, 
May  15,  1986.  7  fig,  2  tab,  21  ref. 

Descriptors:  'Acid  lakes,  'Vegetation  effects,  'Pri- 
mary productivity,  'Lakes,  'Ecological  effects, 
•Acid  rain,  Productivity,  Biomass,  Sphagnum, 
Species  composition,  Oligotrophic  lakes. 

Of  all  documented  biological  changes  in  acidified 
lakes,  the  effect  on  macropohyte  succession,  in 
particular  that  of  Sphagnum,  is  the  most  striking. 
These  changes  have  brought  about  major  shifts  in 
the  composition  of  the  primary  producers.  The 
biomass  in  one  lake  was  estimated  to  be  6.5  t  (dry 


weight)  corresponding  to  about  24  g  per  sq  m;  the 
proportions  were  52%  for  Sphagnum,  34%  for 
Lobelia,  and  15%  for  Isoetes.  Percentage  produc- 
tion in  the  whole  lake  is  54%  for  Sphagnum,  29% 
for  Lobelia,  and  17%  for  Isoetes,  which  gives  an 
estimated  production  of  2.9  t/yr  or  9  g  per  sq  m 
per  year.  Sphagnum  is  a  recent  element,  and  its 
occurrence  is  related  to  the  acidification  of  the 
lakes.  The  growth  of  Lobelia  is  reduced  in  acid 
lakes  compared  to  other  oligotrophic  lakes  due  to 
shading  by  the  benthic  mat  of  filamentous  algae, 
detritus,  and  Sphagnum  debris.  It  is  suggested  that 
liming  of  lakes  may  cause  elimination  of  Sphagnum 
and  some  increase4  in  the  production  of  Isoetids. 
(Doria-PTT) 
W87-01209 


EFFECTS  OF  ACID  DEPOSITION  ON 
BENTHIC  ANIMALS  IN  LAKES  AND 
STREAMS, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O1210 


IMPACT  OF  ACIDD7ICATION  ON  PHYTO- 
PLANKTON AND  ZOOPLANKTON  COMMU- 
NITIES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01211 


EFFECTS  OF  WATER  ACIDIFICATION  ON 
THE  DISTRD3UTION  PATTERN  AND  THE  RE- 
PRODUCTIVE SUCCESS  OF  AMPHLBIANS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01212 


EFFECTS   OF   EXPERIMENTAL   ACIDIFICA- 
TION ON  FRESHWATER  ENVIRONMENTS, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Dept.  of  Physical  and  Natural  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01213 


MECHANISMS  INFLUENCING  THE  CIRCU- 
LATION AND  DISTRIBUTION  OF  WATER 
MASS  IN  A  MEDIUM  RESIDENCE-TIME 
LAKE, 

National  Water  Research  Inst.,  Vancouver  (British 

Columbia). 

E.  C.  Carmack,  R.  C.  Wiegand,  R.  J.  Daley,  C.  B. 

J.  Gray,  and  S.  Jasper. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.   2,  p  249-265,   March   1986.    14  fig,   51  ref. 

Descriptors:  'Lakes,  'Riverine  circulation, 
♦Mixed-layer  dynamics,  'Water  circulation,  'In- 
ternal wave  behavior,  'Internal  waves,  Residence 
time,  Waves,  Rivers,  Kootenay  Lake,  Thermal 
stratification,  Stratification,  Seasonal  variation, 
Mixing. 

The  seasonality  of  physical  structure  in  a  deep 
temperate  lake  (Kootenay  Lake)  is  described  in 
relation  to  its  major  river  inputs  (Kootenay  and 
Duncan  Rivers).  The  lake's  volume  is  37  cu  km 
and  its  annual  outflow  is  25  cu  km  per  year, 
yielding  a  residence  time  of  about  1.5  years.  Water 
mass  distributions  are  controlled  by  the  interac- 
tions of  three  processes:  riverine  circulation, 
mixed-layer  dynamics,  and  internal  wave  behavior. 
The  riverine  circulation  is  determined  by  the 
inflow  rate  and  by  the  relative  density  of  incoming 
water  and  ambient  lake  water.  Mixed-layer  struc- 
ture varies  in  relation  to  the  combined  action  of  the 
wind  and  surface  heat  flux  on  both  seasonal  and 
synoptic  time  scales.  Internal  waves  may  periodi- 
cally raise  a  given  stratum  of  water,  such  as  the 
riverine  layer,  to  a  depth  where  winde  mixing  is 
more  intense.  Knowledge  of  these  processes,  their 
relative  importance,  and  their  time-space  variabili- 
ty can  aid  in  understanding  the  ecology  of  the  lake. 
(Author's  abstract) 
W87-01226 


24 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


lLEVANCE  of  scavenging  kinetics  to 
odeling  of  sediment-water  inter- 
hions  in  natural  waters, 

mont-Doherty    Geological   Observatory,    Pali- 

tes,NY. 

r  primary  bibliographic  entry  see  Field  5B. 

87-01228 


ETABOLIC  ACTIVITIES  IN  FLOCCULENT 
IRFACE  SEDIMENTS  AND  UNDERLYING 
NDY  LITTORAL  SEDIMENTS, 

nsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

:he  Oecologie. 

r  primary  bibliographic  entry  see  Field  5B. 

57-01230 


SITU    PARTICLE    GENERATION    IN    A 
UTHERN  SWEDISH  STREAM, 

nd  Univ.  (Sweden).  Limnological  Inst. 

C.  Petersen  Jr. 

nnology  and  Oceanography  LIOCAH,  Vol.  31, 

i.  2,  p  432-437,  March  1986.  1  fig,  2  tab,  19  ref. 

scriptors:  'Streams,  'Abiotic  particle  genera- 
a,  'Waterfalls,  'Particulate  matter,  'Organic 
tter,  Organic  carbon,  Aquatic  habitats,  Habitats, 
rkean  River,  Sweden. 

increase  in  the  number  of  particles  was  meas- 
■d  below  a  waterfall  in  a  southern  Swedish 
am.  Particulate  organic  carbon  (POC)  bi- 
ased below  the  falls  by  0.12  mg  C  per  liter,  5% 

the  total  POC  present.  Dissolved  organic 
bon  decreased  by  0. 1  mg  C  per  liter  but  was  not 
nificant  and  inorganic  content  remained  un- 
inged.  The  number  of  Celloscope-measured  par- 
es in  the  size  range  of  2-20  microns  increased 
ow  the  falls,  with  a  66%  increase  in  particles  of 

microns  diameter.  Although  POC  generation 
s  small  it  was  greater  than  published  aJJochthon- 
i  input  rates  to  streams.  Abiotic  particle  genera- 
i,  although  extremely  difficult  to  measure,  may 

far  more  important  to  carbon  dynamics  in 
sam  ecosystems  than  previously  thought.  (Au- 
ir's  abstract) 
17-01232 


(UATIC  PLANTS  OF  ACID  LAKES  IN  KE- 
dKU  JTK  NATIONAL  PARK,  NOVA  SCOTIA; 
ORISTIC  COMPOSITION  AND  RELATION 
i  WATER  CHEMISTRY, 

partment  of  Agriculture,  Ottawa  (OntariOO 
r  primary  bibliographic  entry  see  Field  5C. 
17-01234 


X)DY  RD7ARIAN  VEGETATION  OF  A 
KE  SUPERIOR  TRD3UTARY, 

nnesota  Univ.-Duluth.  Dept.  of  Biology. 

A.  Ericsson,  and  D.  J.  Schimpf. 

nadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

.  4,  p  769-773,  April  1986.  8  fig,  3  tab,  13  ref. 

scriptors:  'Rivers,  'Vegetation,  'Riparin  vege- 
on,  Sucker  River,  Minnesota,  Tributaries,  Lake 
[>erior,  Trees,  Conifers,  Forests,  Pine  trees,  Ash 
es,  Alder  trees,  Spruce  trees,  Fir  trees,  Cedar 
es,  Birch  trees. 

xxiy  vegetation  along  the  lower  16  km  of  the 
:ker  River  (a  lake  Superior  tributary  in  Minne- 
a)  was  surveyed  as  a  precursor  to  leaf  decompo- 
on  studies.  Vegetation  composition  and  its  rela- 
n  to  the  environment  were  assessed.  The  most 
indant  trees  and  shrubs  were  Alnus  rugosa, 
ies  balsamea,  Cornus  stolonifera,  and  Fraxinus 
).  The  lower,  steeper  10  km  of  the  river  was 
■dered  by  coniferous  forest,  above  which  was  3 
of  Alnus  thicket,  then  3  km  of  mixed  conifer- 
■dwoods  along  the  flatter  reaches  farther  inland. 
qus  rugosa  and  Thuja  occidentalis  decreased 
imatically  in  numbers  a  short  distance  from  the 
er.  Abies  balsamea  and  Betula  papyrifera 
>wed  the  reverse  trend.  Polar  ordinations  re- 
lied that  riparian  species  composition  was  corre- 
sd  with  the  gradient  of  the  river  but  not  with 
i  aspect  of  the  stream  banks.  The  riparian  vege- 
ion  was  less  distinct  from  the  surrounding  vege- 
ion  than  is  often  the  case  with  larger  streams, 
uthor's  abstract) 


W87-01235 


EMPIRICAL  PREDICTION  OF  CRUSTACEAN 
ZOOPLANKTON  BIOMASS  IN  NUTRIENT- 
POOR  CANADIAN  SHIELD  LAKES, 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 
N.  D.  Yan. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  788-796,  April 
1986.  4  fig,  8  tab,  47  ref. 

Descriptors:  'Lakes,  'Limnology,  'Nutrients, 
•Zooplankton,  Crustaceans,  Biomass,  Water  tem- 
perature, Temperature,  Prediction,  Phosphorus, 
Ontario,  Nitrogen,  Phytoplankton,  Chlorophyll, 
Model  studies. 

A  comparison  of  the  predictive  power  of  nine 
existing  empirical  zooplankton  biomass  models  in- 
dicated that  lake  water  phosphorus  concentration 
may  be  a  better  predictor  of  zooplankton  biomass 
in  Canadian  Shield  lakes  than  phytoplankton  bio- 
mass, chlorophyll  a,  midsummer  epilimnetic  tem- 
perature, mean  surface  water  temperature,  mean 
depth,  and  Carlson's  trophic  state  index.  To  devel- 
op models  specifically  applicable  to  nutrient-poor 
Canadian  Shield  lakes,  a  variety  of  morphometric, 
chemical,  and  planktonic  parameters  were  assessed 
for  three  consecutive  years  from  16  Canadian 
Shield  lakes  in  south-central  Ontario.  Total  intro- 
gen  was  the  best  univariate  predictor  of  zooplank- 
ton biomass  for  data  averaged  over  single  ice-free 
seasons,  but  total  phosphorus  was  the  best  predic- 
tor when  data  were  averaged  over  the  entire  study 
period.  Consideration  of  pH  and  maximum  depth 
improved  certain  models.  Total  phosphorus  is 
clearly  a  good  predictor  of  (long-term)  average 
zooplankton  biomass  in  nutrient-poor  lakes  as  it  is 
in  lakes  exhibiting  a  wide  range  in  trophic  state. 
(Author's  abstract) 
W87-01244 


TROPHIC  STATUS  OF  19  SUBARCTIC  LAKES 
IN  THE  YUKON  TERRITORY, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
K.  S.  Shortreed,  and  J.  G.  Stockner. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  797-805,  April 
1986.  7  fig,  5  tab,  44  ref. 

Descriptors:  'Lakes,  'Limnology,  'Trophic  level, 
Nutrients,  Phosphorus,  Nitrogen,  Phytoplankton, 
Eutrophication,  Mesotrophy,  Oligotrophy,  Zoo- 
plankton, Water  quality,  Yukon  Territory,  Subarc- 
tic lakes,  Chlorophyll. 

Limnological  investigations  were  carried  out  on  19 
Yukon  River  basin  lakes  in  the  summer  of  1982  and 
on  10  of  the  lakes  in  March  1983.  Their  surface 
areas  ranged  from  1.6  to  90  sq  km  and  the  mean 
depths  from  2.5  to  93  m.  Regression  analyses  were 
carried  out  using  various  chemical  and  biological 
areas.  Based  on  range  in  total  phosphorus  concen- 
trations (3.2-12.9  micrograms/liter)  average  chlo- 
rophyll levels  (0.62-3.76  micrograms/liter),  and  av- 
erage bacterioplankton  numbers  (780,000  to  >10 
million  per  ml),  most  lakes  were  oligotrophic,  sev- 
eral were  mesotrophic,  and  one  was  close  to  eu- 
trophy.  Particulate  concentrations  of  phosphorus, 
nitrogen  and  carbon  indicated  that  most  lakes  were 
predominantly  phosphorus  limited,  but  in  a 
number,  nitrogen  was  also  important  in  limiting 
phytoplankton  production.  The  picoplankter  Syne- 
chococcus  sp.  was  the  most  abundant  phytoplank- 
ton species,  and  common  zooplankters  were  Cy- 
clops scutifer,  Daphnia  spp.,  and  Diaptomus  pribi- 
lofensis.  (Author's  abstract) 
W87-01245 


EVALUATION  OF  FACTORS  RELATED  TO 
THE  UNUSUALLY  LOW  CHLOROPHYLL 
LEVELS  IN  PRATRIE  SALINE  LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
C.  E.  Campbell,  and  E.  E.  Prepas. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  846-854,  April 
1986.  1  fig,  5  tab,  68  ref. 


Descriptors:  'Lakes,  'Chlorophyll,  'Limnology, 
'Saline  lakes,  Phosphorus,  Alberta,  Nitrogen,  Phy- 
toplankton, Periphyton,  Nutrients,  Zooplankton, 
Bacteria,  Biomass,  Model  studies. 

Prairie  saline  lakes  in  Canada  have  remarkably  low 
chlorophyll  a  (Chi  a)  levels  relative  to  total  phos- 
phorus (TP)  and  total  nitrogen  (TN)  levels.  To 
evaluate  factors  related  to  low  Chi  a  levels,  three 
Alberta  saline  lakes  (total  dissolved  solids  >5  g/ 
liter)  were  studied  in  1983  and  1984.  Mean  summer 
phytoplankton  Chi  a  ranged  from  3  to  10  micro- 
grams per  liter,  mean  summer  periphyton  Chi  a 
was  less  than  70  mg  per  sq  m,  while  mean  summer 
TP  and  TN  ranged  from  2  to  13  and  from  4  to  1 1 
mg  per  liter,  respectively.  Chi  a  and  phytoplankton 
primary  production  were  extremely  low  relative  to 
predictions  from  measured  TP  and  TN  levels  and 
empirical  models  for  freshwaters.  Bioassays  indi- 
cated that  inorganic  phosphorus  was  not  limiting, 
whereas  inorganic  nitrogen  was  limiting  algal 
growth.  Bacterial  densities  and  zooplankton  dry 
weight  were  high  (>10  million  cells  per  ml  and 
>  1.0  mg  per  liter,  respectively)  relative  to  predic- 
tions from  Chi  a  and  empirical  models  for  fresh- 
waters.  Phytoplankton  biomass  was  insufficient  to 
maintain  the  zooplankton  populations;  bacteria  and 
detritus  were  likely  a  major  food  source  for  zoo- 
plankton. This  study  suggests  that  freshwater 
models  are  not  applicable  to  prairie  saline  lakes. 
(Author's  abstract) 
W87-01248 


FISH  FAUNAL  STRUCTURE  IN  AN  OZARK 
STREAM:  STABILITY,  PERSISTENCE  AND  A 
CATASTROPHIC  FLOOD, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 

W.  J.  Matthews. 

Copeia,  No.  2,  p  388-397,  May  1986.  1  fig,  2  tab,  42 

ref. 

Descriptors:  'Rivers,  'Fish,  'Roods,  Piney  Creek, 
Ozark  Mountains,  Arkansas,  Species  composition, 
Habitats,  Aquatic  habitats,  Aquatic  animals,  Ecolo- 
gy- 

In  December  1982  widespread,  physically  cata- 
strophic flooding  occurred  in  the  Ozark  Mountains 
of  northern  Arkansas.  In  the  Piney  Creek  water- 
shed (Izard  County)  flooding  resulted  in  an  imme- 
diate change  in  rank  order  abundance  of  numeri- 
cally dominant  fishes  and  moderate  alteration  in 
composition  of  the  entire  fauna.  At  badly  scoured 
locations,  local  assemblages  of  fishes  were  marked- 
ly altered.  These  changes  in  the  fish  fauna  of  Piney 
Creek  exceeded  seasonal  changes  in  the  fishes  that 
were  found  in  an  earlier,  no-flood  year.  The  Piney 
Creek  fish  fauna  showed  rapid  recovery  from  the 
flood,  however,  and  by  August  1983,  eight  months 
later,  the  total  fish  fauna  and  the  local  fish  assem- 
blages closely  resembled  those  of  August  1982, 
before  the  flood.  Comprehensive  sampling  of  the 
watershed  in  1972,  1973,  1981  (in  part),  1982,  and 
1983  suggests  that  the  fish  fauna  was  stable  (via 
elasticity)  and  persistent  across  years,  seasons  and  a 
drastic  flood.  (Author's  abstract) 
W87-01253 


HABITAT  USE  AND  POSITIONAL  BEHAVIOR 
OF  ANURAN  LARVAE  IN  A  NORTHERN 
FLORIDA  TEMPORARY  POND, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 

R.  A.  Alford. 

Copeia,  No.  2,  p  408-423,  May  1986.  10  tab,  30  ref. 

Descriptors:  'Lakes,  'Amphibians,  'Limnology, 
'Aquatic  habitats,  'Species  distribution,  Anurans, 
Frogs,  Toads,  Fowler's  toads,  Habitats,  Larval 
growth  stage,  Ponds,  Tadpoles,  Florida,  Tempera- 
ture, Water  temperature,  Aquatic  plants,  Macro- 
phytes. 

Anuran  larvae  using  temporary  ponds  face  unpre- 
dictable resource  abundances  and  levels  of  compe- 
tition. Any  mechanisms  for  the  reduction  of  com- 
petition must  be  flexible  enough  to  operate  under 
widely  differing  circumstances.  This  study  exam- 
ined differences  in  habitat  use  and  behavior  within 
and  among  four  species  of  anuran  larvae  (Rana 
utricularia,  Limnaeodus  ocularis,  Pseudacris  ornata 
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and  Bufo  terrestris)  coexisting  in  a  northern  Flori- 
da temporary  pond.  These  species  differed  in  habi- 
tat use:  their  relative  abundances  in  samples  were 
determined  in  part  by  aspects  of  the  physical  envi- 
ronment (position  along  the  long  axis  of  the  pond, 
percent  ground  cover  by  the  aquatic  macrophyte 
Sagittaria  subulata  and  water  temperature).  Abso- 
lute numbers  in  samples  of  two  of  the  species 
(Limnaoedus  and  Pseudacris)  were  determined  by 
combinations  of  water  temperature,  location  along 
the  long  axis  of  the  pond  and  percent  cover  by 
Sagittaria,  Hydrocotyle  umbellifera,  sand  and 
other  plants.  The  positions  of  both  species  relative 
to  the  environmental  parameters  changed  over 
time,  suggesting  changes  in  habitat  use  with 
growth  and  development  or  changes  in  habitat 
quality.  Individuals  of  three  species  (Rana,  Lim- 
naoedus and  Bufo)  differed  in  snout-vent  length 
(SVL)  among  samples  within  dates.  Mean  SVL  in 
samples  was  correlated  with  aspects  of  the  physical 
environment  in  Rana  and  Limnaoedus.  These  re- 
sults suggest  that  individuals  of  different  sizes 
within  species  may  differ  in  habitat  use.  Two  spe- 
cies (Rana  and  Bufo)  showed  correlations  between 
their  numbers  in  samples  and  the  numbers  of  one 
or  more  of  the  other  species  present.  These  corre- 
lations changed  over  time.  The  results  suggest  that 
the  tadpoles  were  partitioning  the  available  re- 
sources through  differences  in  microhabitat  use. 
Some  of  the  observed  differences  in  position 
among  species  may  have  been  due  to  interspecific 
avoidance.  Laboratory  experiments  using  all  possi- 
ble pairwise  combinations  of  the  four  species  in  an 
environment  devoid  of  asymmetrical  positional 
cues  showed  that  Rana  (the  largest  species)  and 
Limnaeodus  (the  smallest  species)  were  positioned 
farther  from  members  of  other  species  than  from 
conspecifics.  This  result  adds  support  to  the  sug- 
gestion that  interspecific  differences  in  distribution 
observed  in  the  field  may  be  due  in  part  to  avoid- 
ance among  individuals  of  different  species  or 
sizes.  (Author's  abstract) 
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SHORT-TERM  VARIATIONS  IN  THE  PIG- 
MENT COMPOSITION  OF  A  SPRING  PHYTO- 
PLANKTON  BLOOM  FROM  AN  ENCLOSED 
EXPERIMENTAL  ECOSYSTEM, 

Institute    of   Oceanographic    Sciences,    Wormley 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 
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ENERGY  OF  SEA  WIND  WAVES  AND  PRINCI- 
PLES OF  ITS  CONVERSION, 

V.  V.  Volshanik,  and  G.  V.  Matushevskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  4,  p  207-213,  October  1985.  2  fig,  1  tab,  13  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
4,  April  1985. 

Descriptors:    *Energy,    'Energy   sources,    *Wind 
waves,  'Mathematical  studies,  Waves,  Wind. 

The  possibility  of  using  the  energy  of  wind  waves 
as  a  renewable  energy  resource  has  received  atten- 
tion. This  paper  proposes  a  new  method  of  deter- 
mining the  average  long-term  power  of  waves, 
along  with  the  first  classification  of  wave  power 
plants  (WPPs)  according  to  the  energy  principle  of 
their  operation.  (Doria-PTT) 
W87-01379 


ENZYMATIC  HYDROLYSIS  OF  PROTEINA- 
CEOUS  PARTICULATE  AND  DISSOLVED  MA- 
TERIAL IN  AN  EUTROPHIC  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  I.  IN 
SITU  MEASUREMENT  OF  NITROGEN  AS- 
SIMILATION AND  UREA  DECOMPOSITION, 
Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
O.  Mitamura,  and  Y.  Saijo. 
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Descriptors:  'Lake  Biwa,  'Ureas,  'Limnology, 
•Lakes  'Chemical  reactions,  'Nitrogen  cycle,  Ni- 
trogen, Metabolism,  Ammonia,  Nitrates,  Decom- 
position, Japan. 

To  clarify  the  behavior  of  urea  in  nitrogen  metabo- 
lism, in  situ  experiments  were  carried  out  in  the 
euphoric  layer  at  three  stations  having  different 
trophic  characteristics  in  freshwater  Lake  Biwa. 
Over  the  entire  study,  the  contribution  of  urea, 
ammonia  and  nitrate  in  the  total  nitrogen  assimila- 
tion accounted  for  0.0  to  53.9%  (average;  20.0%), 
41.7  to  99.4%  (average;  73.8%)  and  0.0  to  35.2% 
(average;  6.2%),  respectively.  The  contribution  for 
urea  and  ammonia  in  the  smaller  fraction  (<25 
micrometers)  was  similar  to  those  in  the  total  frac- 
tion. The  daily  C/N  assimilation  ratio  was  calculat- 
ed as  5.5  to  12.0  (by  weight)  in  the  surface  water  at 
three  stations  showing  a  different  character,  and 
had  a  similar  value  to  that  of  the  PC/PN  ratio  in 
the  particulate  matter.  The  diel  variation  of  nitro- 
gen assimilation  and  urea  decomposition  correlated 
with  variations  of  solar  radiation.  The  phase  for 
urea  and  ammonia  assimilation  in  periodicity  corre- 
sponded to  that  for  nitrate,  although  the  amplitude 
was  much  lower  than  for  nitrate.  The  turnover  rate 
for  urea  was  calculated  as  2.2  to  20.9  days,  for 
ammonia  1.4  to  3.0  days  and  for  nitrate  86  to  294 
days  in  the  surface  water  and  increased  with  depth. 
Doubling  times  of  particulate  nitrogen  in  the  sur- 
face water  were  1.9  to  4.4  days  and  increased  with 
depth.  The  distribution  of  the  urea  decomposition 
rate  resembled  closely  that  of  urea  nitrogen  assimi- 
lation. The  ratio  of  urea  carbon  decomposition  to 
urea  nitrogen  assimilation  which  was  expressed  as 
unit  molar  urea  was  0.98.  (Lantz-PTT) 
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DEMISE  OF  MEROMIXIS  IN  RIVERINE 
LAKES  OF  THE  WORLD  HERITAGE  WIL- 
DERNESS OF  SOUTH-WEST  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  and  P.  A.  Tyler. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.   1,  p  53-73,  July   1986.  9  fig,  3  tab,  29  ref. 

Descriptors:  'Meromictic  lakes,  'Meromixis,  'Tas- 
mania, 'Gordon  River,  'Lake  Fidler,  'Lake  Mor- 
rison, Flow  regulation,  Powerplants,  Water  pollu- 
tion effects,  Chemical  analysis,  Holomixis,  Lakes. 

Three  shallow,  riverine  lakes  in  the  World  Herit- 
age Area  of  south-west  Tasmania  depend,  for  the 
maintenance  of  their  meromictic  state,  on  the  peri- 
odic intrusion  of  brackish  water  derived  from  a 
wedge  of  marine  water,  penetrating  the  Gordon 
River.  The  presence  of  bacterial  photosynthetic 
pigments  throughout  the  sediment  profile  indicates 
a  long  history  of  meromixis.  Regulation  or  flow  in 
the  river,  for  hydroelectric  power  generation,  now 
prevents  salt  water  from  penetrating  sufficiently 
far  upstream  and  the  meromictic  condition  of  the 
lakes  has  declined.  In  Lake  Fidler  meromictic  sta- 
bility has  fallen  and  the  level  of  the  chemocline, 
relative  to  datum,  dropped  continuously  since 
power  station  discharge  commenced.  The  lake  is 
still  meromictic,  with  a  chemocline  1.2  m  lower 
than  in  former  times.  In  Sulphide  Pool  a  similar 
trend  is  evident  and  the  monimolimnion  is  now 
limited  to  a  few  centimeters.  This  lake  is  likely  to 
become  holomictic  in  the  near  future.  Lake  Morri- 
son became  holomictic  soon  after  power  station 
operation  commenced.  It  is  closer  to  the  river's 
mouth  than  the  other  two  lakes  and  there  is  evi- 
dence that  brackish  water  may  still  enter  the  lake 
periodically.  Since  regulation  of  flow,  it  has  vacil- 
lated between  holomixis  and  incipient  meromixis, 
but  the  salinity  of  its  bottom  waters,  during  periods 
of  incipient  meromixis,  is  much  less  than  during  its 
former  meromictic  condition,  insufficient  to  pre- 
vent holomixis.  (Lantz-PTT) 
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LIGHT  CLIMATE  OF  A  SMALL  DEEP  LAKE 
(PIBURGER  SEE,  AUSTRIA)  AND  ITS  INFLU- 
ENCE ON  PHYTOPLANKTON  PRODUCTION, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 


E.  Rott. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   107, 

No.  1,  p  89-117,  July  1986.  12  fig,  2  tab,  60  ref. 

Descriptors:  'Light  intensity,  'Lakes,  'Piburger 
See,  'Phytoplankton,  'Limnology,  'Photosynthe- 
sis, Austria,  Productivity,  Seasonal  variation,  Radi- 
ation, Chlorophyll. 

The  influence  of  light  on  phytoplankton  photosyn- 
thesis in  the  mesotrophic  and  meromictic  Piburger 
See  was  investigated  by  the  temporal  analysis  of 
the  components  of  the  underwater  light  climate. 
The  annual  time  course  of  global  radiation  is  af- 
fected by  topographical  screening  of  the  horizon, 
which  accentuates  the  difference  in  energy  income 
between  summer  and  winter.  From  December  to 
April  additional  light  attentuation  by  the  winter 
cover  causes  a  limitation  of  photosynthesis.  During 
the  ice-free  seasons  the  vertical  light  gradient  (of 
the  most  penetrating  component)  controls  the 
structure  of  the  photosynthesis  depth  profile.  In 
spring,  however,  the  maximum  phytoplankton  den- 
sity in  mid-depth  layers  causes  irregular  vertical 
distribution  of  photosynthesis.  Phytoplankton  is 
highly  productive  in  near-surface  layers  in 
summer,  as  is  shown  by  the  maximum  photosyn- 
thetic capacity  found,  i.e.  7.9  mg  C/unit  chloro- 
phyll/hr.  (Author's  abstract) 
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STRUCTURE  AND  DYNAMICS  OF  THE 
FRENCH  UPPER  RHONE  ECOSYSTEMS:  28. 
PRODUCTION  ESTIMATION  OF  GAMMAR- 
D3S  (STRUCTURE  ET  FONCTIONNEMENT 
DES  ECOSYSTEMES  DU  HAUT-RHONE 
FRANCAIS.  28.  ESTEVIATION  DE  PRODUC- 
TION DE  GAMMARES), 

Lyon-1   Univ.,   Villeurbanne  (France).   Dept.   de 
Biologie  Animate  et  Ecologie. 
P.  J.  Dessaix. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  1,  p  125-141,  July  1986.  6  fig,  7  tab,  19  ref. 

Descriptors:  'Rhone  River,  'France,  'Ecosystems, 
•Gammarids,  'Productivity,  Canals,  Biomass,  Res- 
ervoirs, Statistical  analysis,  Graphical  analysis. 

From  April  1975  to  May  1979,  four  successive 
annual  production  estimates  were  calculated  for 
the  Upper  Rhone  in  France.  Gammarids  were 
sampled  in  the  'canal  de  Jonage'  by  means  of 
artificial  substrates.  During  the  last  year,  from 
April  1978  to  May  1979,  two  other  collecting 
places  were  sampled:  the  'canal  de  Miribel'  and  the 
river  just  before  its  separation  into  the  2  canals. 
The  annual  production  estimates  range  from  12.2 
to  175.7  g  fresh  weight  per  artificial  substrate, 
whereas  the  turnover  ratio  P/B  is  almost  constant 
(3.4  to  4.2).  Annual  biomass,  and  therefore  annual 
production  are  largely  influenced  by  some  factors 
of  the  ecosystem,  mainly  the  discharge.  In  June 
1978,  the  emptying  and  cleaning  of  the  Genissiat 
reservoir  strongly  disturbed  the  populations  of  the 
main  stream  and  of  the  'canal  de  Jonage'.  These 
results  are  compared  with  those  obtained  by  apply- 
ing the  Allen  curve  to  average  cohorts.  (Author's 
abstract) 
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SIMPLE  AND  INEXPENSIVE  MONITOR  FOR 
RECORDING  OXYGEN  AND  TEMPERATURE 
IN  LAKES  AND  RESERVOIRS, 

King's  Coll.,  London  (England).  Dept.  of  Human 

Environmental  Science. 

For  primary  bibliographic  entry  see  Field  7B. 
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THREE  DECADES  OF  POST-IMPOUNDMENT 
DATA  ON  THE  LITTORAL  FAUNA  OF  LLYN 
TEGID,  NORTH  WALES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4C. 
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TOWARDS  A  THEORY  OF  MACROINVERTE- 
BRATE  COMMUNITY  STRUCTURE  IN 
STREAM  ECOSYSTEMS, 
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riptors:  'Macroinvertebrates,  'Ecosystems, 
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sory  is  presented  to  explain  the  development 
ream  benthic  invertebrate  community  struc- 
Support  for  these  ideas  is  drawn  from  pub- 
1  works  and  from  studies  conducted  by  the 
>rs  and  their  colleagues.  It  is  proposed  that 
ss  composition  on  individual  rocks  or  substra- 
Mtches  occurs  in  a  manner  analogous  to  the 
Arthur-Wilson  model  for  colonization  of  oce- 
islands.  Immigration  to  and  emigration  from 

habitat  'islands'  occurs  primarily  via  drift. 

the  processes  of  invertebrate  drift  and  the 
ition  and  maintenance  of  benthic  community 
:ures  are  seen  to  be  inextricably  linked.  Spe- 
accumulation  over  time  follows  a  sigmoid 
■n  with  the  early  (nonequilibrium)  phases 
cterized  by  random,  noniterative  conditions 
he  later  (equilibrium)  phases  featuring  direct- 
lteractive  conditions.  The  theory  serves  to 
cile  the  apparent  conflict  as  to  whether  sto- 
ic or  deterministic  factors  are  of  primary  im- 
nce  in  the  structuring  of  stream  invertebrate 
lunities  and  suggests  that  even  in  seemingly 
)le  stream  environments  equilibrium  condi- 
are  found  often  and  long  enough  to  be  of 
lance  in  the  formation  of  stream  community 
ure.  It  also  suggests  an  inherent  difference 
;en  the  stage  of  development,  and  hence  the 
of  community  association  found  in  stable 
s  unstable  sections  of  streams.  (Author's  ab- 
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iptors:  'Glucose,  'Limnology,  'Bacterial 
)logy,  'Eder  Reservoir,  'West  Germany, 
voir,  Growth  kinetics,  Eder  River,  Oxygen, 
)gen  ion  concentration,  Eutrophication. 

:  Eder  Reservoir,  a  large  river  impoundment 
st  Germany,  bacterial  glucose  uptake  rates 

observed  which  correspond  with  those 
n  of  other  considerably  euproductive  fresh 

ecosystems  in  Europe.  The  three  parameters 
ake  kinetics  -  V  sub  max  (maximum  potential 
f  uptake  or  'heterotrophic  capacity'),  K  sub  t 
rocal  to  substrate  affinity)  and  T  sub  t  (turn- 
time)  -  show  characteristics  correlations:  K 
ind  T  sub  t  vary  strongly  and  mostly  propor- 
ly,  while  V  sub  max  shows  no  noticeable 
>ns  to  the  two  factors.  Several  algal  blooms 
red   in   the   reservoir's   superficial    standing 

(sampling  depth  1  m)  together  with  high  pH 
i  (up  to  10.5)  and  considerable  oxygen  super- 
tion  (max.  300%)  in  daylight,  as  well  as 
ed  total  numbers  of  bacteria.  Glucose  uptake 
ften  inefficient  and  more  defective  than  in  4 
iths,  or  further  upstream  the  Eder  river  itself, 
nning  water,  where  plankton  effects  were 
;able,  glucose  uptake  frequently  was  high, 
ive  and  largely  in  compliance  with  Michaelis- 
m  kinetics.   V  sub  max  values  in  standing 

were  mostly  lower,  less  variables,  and  in 


proportion  to  the  total  number  of  bacteria.  Various 
non-kinetic  parameters  indicated  a  noticeable  im- 
provement of  the  reservoir's  standing  water  quality 
with  increasing  proximity  of  the  dam  wall.  On  the 
other  hand,  uptake  kinetic  data  only  reflected  this 
vaguely.  (Lantz-PTT) 
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PROTOZOAN  ABUNDANCES  IN  THE  PLANK- 
TON OF  TWO  TROPICAL  LAKES, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
W.  M.  Lewis,  Jr. 
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No.  3,  p  337-343,  July  1985.  2  fig,  1  tab,  14  ref. 
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Descriptors:  'Protozoa,  'Limnology,  'Plankton, 
'Lakes,  'Growth  dynamics,  'Lake  Valencia, 
'Venezuela,  'Lake  Lanao,  'Phillipines,  Biomass, 
Tropical  regions,  Flagellates,  Bacteria. 

Quantitative  counts  were  made  of  protozoans  in 
the  euphotic  zone  of  Lake  Valencia,  Venezuela, 
over  a  two-year  interval  and  in  Lake  Lano,  Phillip- 
pines,  over  a  one-year  interval.  In  Lake  Lanao,  the 
annual  average  abundance  of  protozoans  was  1900 
individuals  per  cc,  corresponding  to  260,000  cu 
micrometers/cc.  Over  75%  of  individuals  and  of 
biomass  was  accounted  for  by  very  small  flagel- 
lates. Large  flagellates,  ciliates,  and  amoeboid 
forms  accounted  for  the  remainder  of  the  proto- 
zoans in  Lake  Lanao.  In  Lake  Valencia,  the  aver- 
age protozoan  abundance  was  350  individuals  per 
cc,  corresponding  to  109,000  cu  micrommeters/cc. 
Ciliates  and  amoeboid  forms  dominated  in  Lake 
Valencia.  Comparisons  of  protozoan  biomass  with 
the  known  phytoplankton  turnover  rates  of  the 
two  lakes,  indicates  that  protozoans  cannot  be  an 
important  source  of  phytoplankton  mortality.  Pro- 
tozoans may  have  important  effects  on  bacterial 
populations  in  Lake  Lanao,  but  these  effects  seem 
less  likely  in  Lake  Valencia.  (Author's  abstract) 
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OBSERVATIONS  ON  LAKES  NEAR  MOUNT 
ST.  HELENS:  PHYTOPLANKTON, 

Goldsmiths'   Coll.,   London   (England).   Dept.   of 

Biological  Sciences. 
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DYNAMICS  OF  CHLOROPHYLL  AND  PHO- 
TOSYNTHESIS IN  NATURAL  PHYTOPLANK- 
TON ASSOCIATIONS:  II.  PRIMARY  PRODUC- 
TIVITY, QUANTUM  YIELDS  AND  PHOTO- 
SYNTHETIC  RATES  IN  SMALL  NORTHGER- 
MAN  LAKES, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
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FACTORS  CONTROLLING  PHYTOPLANK- 
TON POPULATION  IN  A  BOG,  MATSUMI- 
IKE,  JAPAN, 

Tokyo  Univ.  of  Fisheries  (Japan). 
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Descriptors:  'Phytoplankton,  'Limnology,  'Popu- 
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Nitrates,  Nitrogen,  Ammonia,  Chlorophyll,  Tem- 
perature, Phosphates. 

A  bog,  Matsumi-ike,  located  at  a  typical  marsh  in 
Tsukuba  Science  City,  has  two  basins  with  differ- 
ent characteristics.  One  basin,  Shimo-ike,  matured 
naturally  as  a  representative  bog  in  the  watershed 
of  Lake  Kasumigaura,  without  direct  influence 
from  human  activity.  Another  basin,  Kami-ike,  was 
dredged  and  its  margin  was  embanked  in  1976.  The 
effect  of  environmental  factors  on  the  growth  of 
the  phytoplankton  community  was  clear  in  Shimo- 
ike,  but  was  less  clear  in  Kami-ike.  For  growth  of 
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the  phytoplankton  community  in  the  bog,  the  limit- 
ing factor  was  shown  to  be  temperature.  Non- 
limiting  factors  had  profound  effects  in  the  order 
of  nitrate,  total  inorganic  nitrogen,  and  ammonium. 
Environmental  factors  had  almost  the  same  effects 
on  the  growth  of  Nitzschia  species  in  the  chloro- 
phyll-c  group  of  the  phytoplankton  community. 
The  limiting  factor  was  temperature,  and  the  effect 
of  non-limiting  factors  was  greater  in  the  order  of 
nitrate  and  phosphate.  However,  Chlamydomonas 
species  in  the  chlorophyll-b  group  of  the  phyto- 
plankton community  showed  a  different  reaction 
to  the  environmental  factors;  phosphate  was  the 
limiting  factor,  and  the  effect  of  non-limiting  fac- 
tors was  greater  in  the  order  of  temperature,  ni- 
trate and  total  inorganic  nitrogen.  The  nutrient 
concentrations  for  the  optimum  growth  of  phyto- 
plankton in  the  bog  were  theoretically  determined 
as  20  microgm-at  N/L  for  total  inorganic  nitrogen, 
several  micrograms-at  N/L  for  nitrate  and  1  mi- 
crogram-at  P/L  for  phosphate.  (Lantz-PTT) 
W87-01487 


BUOYANCY  REGULATION  AND  CHROMAT- 
IC ADAPTATION  IN  PLANKTONIC  OSCILLA- 
TORIA  SPECIES:  ALTERNATIVE  STRATE- 
GIES FOR  OPTIMISING  LIGHT  ABSORP- 
TION IN  STRATIFIED  LAKES, 
National  Inst,  of  Public  Health,  Oslo  (Norway). 
H.  C.  Utkilen,  O.  M.  Skulberg,  and  A.  E.  Walsby. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  3,  p  407-417,  July  1985.  2  fig,  2  tab,  31  ref. 

Descriptors:  'Buoyancy,  'Chromatographic  adap- 
tation, 'Limnology,  'Plankton,  'Lakes,  Oscilla- 
toria,  Light  adsorption,  Light  penetration,  Stratifi- 
cation. 

On  the  basis  of  investigations  into  ten  planktonic 
strains  of  Oscillatoria  it  is  proposed  that  they  may 
employ  three  distinct  strategies  of  optimizing  their 
use  of  the  natural  light  field.  Green-colored  strains 
may  exploit  the  higher  light  intensities  of  the  epi- 
limnion  of  lakes.  These  strains  have  weak  gas 
vesicles  that  may  be  regulated  by  turgor  pressure 
to  provide  a  method  for  controlling  buoyancy  in 
shallow  waters.  Red-colored  strains  may  be  adapt- 
ed to  absorbing  the  green  light  reaching  the  deeper 
metalimnion  where  there  forms  may  stratify.  Then- 
buoyancy  is  provided  by  stronger  gas  vesicles  that 
can  withstand  the  greater  hydrostatic  pressures  in 
deeper  lakes.  A  third  type  of  Oscillatoria  strain, 
which  lacks  gas  vesicles  and  would  be  unable  to 
regulate  its  buoyancy,  exhibits  chromatic  adapta- 
tion and  should  be  able  to  adjust  its  light  absorp- 
tion according  to  the  incident  light  field  at  differ- 
ent depths.  These  different  strategies  would  permit 
the  different  species  to  occupy  different  limnetic 
niches.  (Author's  abstract) 
W87-01488 


SELECTIVE  INHABITATION  OF  PARASITIC 
CYANOPHYTE  PSEUDANABAENA  IN 
WATER-BLOOM  MICROCYSTIS  COLONIES, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01489 


REACIDIFICATION  MODEL  FOR  ACIDIFIED 
LAKES  NEUTRALIZED  WITH  CALCITE, 

Lund  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01531 


PHOSPHORUS  ADSORPTION  TO  RTVERTNE 
SUSPENDED  MATTER:  IMPLICATIONS  FOR 
THE  P-BUDGET  OF  LAKE  CONSTANCE, 

Konstanz   Univ.   (Germany,   F.R.).    Limnological 

Inst. 

H.-H.  Stabel,  and  M.  Geiger. 

Water  Research  WATRAG,  Vol.   19,  No.   11,  p 

1347-1352,  1985.  5  fig,  2  tab,  21  ref. 

Descriptors:  'Adsorption,  'Phosphorus,  'Suspend- 
ed  solids,    'Lake   Constance,    'Rivers,   Chemical 
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properties,  Lakes,  Phosphorus  removal,  Sediments, 
Suspended  sediments. 

Dissolved  phosphorus  from  Lake  Constance  water 
was  adsorbed  by  particulate  matter  from  the  Al- 
penrhein  whenever  the  equilibrium  phosphorus 
concentration  of  0.85  micromol  per  liter  was  ex- 
ceeded. When  shaken  in  phosphate-free  lake  water, 
the  solids  liberated  small  amounts  of  P  (1%  of  the 
total-P).  The  maximum  adsorption  capacity  of  the 
particles  was  estimated  to  be  2.8  micromol  per 
gram  (dry  substance).  Only  part  of  the  phosphorus 
desorbed  in  P-free  lake  water.  During  1981,  1.47  x 
10  to  the  9th  power  kg  of  particulate  matter  was 
discharged  into  Lake  Constance  from  the  Alpenr- 
hein.  These  sedimenting  materials  had  the  potential 
to  remove  by  adsorption  18,000  to  25,000  kg  of 
dissolved  phosphorus  from  the  water  column, 
comprising  almost  2%  of  the  total  P-load.  (Au- 
thor's abstract) 
W87-01546 


TOTAL  DISSOLVED  PHOSPHORUS:  EF- 
FECTS OF  TWO  MOLECULAR  WEIGHT 
FRACTIONS  ON  PHOSPHORUS  CYCLING  IN 
NATURAL  PHYTOPLANKTON  COMMUNI- 
TIES, 

Institut   National   de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
J.  C.  Auclair,  P.  Brassard,  and  P.  Couture. 
Water  Research  WATRAG,  Vol.   19,  No.   11,  p 
1447-1453,  1985.  5  fig,  2  tab,  32  ref. 

Descriptors:  "Limnology,  *Phytoplankton,  'Phos- 
phorus,  'Phosphorus  cycling,  'Mathematical  stud- 
ies, 'Aquatic  environment,  Aquatic  plants,  Plank- 
ton, Biomass,  Lakes,  Radioisotopes,  Community 
dynamics. 

Although  32P-uptake  kinetics  enable  the  closed 
mathematical  treatment  of  the  phosphorus  cycle, 
several  P  pools,  other  than  P04,  do  not  achieve 
isotopic  equilibrium,  indicating  that  the  P  system 
could  be  open  to  P  sources  not  labeled  by  the 
tracer.  The  authors  tested  whether  such  sources 
supporting  an  open  system  could  produce  signifi- 
cant changes  in  phytoplankton  biomass  in  two 
lakewater  communities.  Two  fractions  were  con- 
centrated from  natural  lakewaters  ranging  from 
2,000  to  10,000  daltons  (fraction  I)  and  10,000  to 
100,000  daltons  (fraction  II).  These  were  then  re- 
introduced to  the  natural  communities  at  three 
concentration  levels,  and  the  capacity  of  the  added 
organic  matter  to  deliver  phosphorus  to  the  P 
cycle  was  assessed.  Although  the  fractions  de- 
creased growth  and  increased  phosphatase  activity 
and  P04  uptake  rate  constants,  this  could  not  be 
attributed  to  an  additional  delivery  of  P  to  the 
community.  However,  the  effects  could  be  ex- 
plained by  non-P  organic  matter  such  as  dissolved 
humic  materials  acting  either  directly  upon  the 
community,  or  on  phosphorus  kinetics.  The  effects 
appeared  to  be  pH-dependent.  It  is  suggested  that 
outside  Spring  P  loading  or  other  sporadic  P 
inputs,  the  natural  community  tends  to  operate 
within  a  closed  P  system,  where  community  dy- 
namics are  more  strongly  affected  by  non-P  organ- 
ic matter  than  by  organic  phosphate  inputs.  (Au- 
thor's abstract) 
W87-01560 


INCREASED  MICROSPORIDIAN  PARASIT- 
ISM OF  THE  CRAYFISH  ORCONECTES  VIRI- 
LIS  IN  AN  EXPERIMENTALLY  ACIDIFIED 
LAKE, 

Department  of  Fisheries  and  Forestry,  Winnipeg 

(Manitoba). 

R.  L.  France,  and  L.  Graham. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  2,  p  129-136,  October  1985.  3  fig,  2  tab,  36  ref. 

Descriptors:  'Microsporidians,  'Parasitism,  'Cray- 
fish, 'Orconectes,  'Acid  rain,  'Acid  lakes,  'Thelo- 
hania,  'Acidified  lakes,  Crustaceans,  Lakes,  Aquat- 
ic environment,  Parasites,  Infection,  Chemical 
properties,  Acidity. 

Orconectes  virilis  has  been  identified  as  a  host  of 
the  microsporidian  Thelohania  contejeani  in  four 
lakes  in  the  Experimental  Lakes  Area  (ELA), 
northwestern  Ontario.  Prevalence  of  parasitism  in- 


creased from  1.7%  in  autumn  1979,  to  6.5%  and 
7.7%  in  autumns  1980  and  1981  concomitant  with 
experimental  acidification  of  Lake  223  to  pH  5. 1 . 
Mean  infection  rates  observed  within  three  refer- 
ence lakes  were  between  0.3  to  0.6%.  Enhanced 
microsporidosis  is  believed  to  have  contributed  to 
a  reduction  in  annual  crayfish  survival  rates  for  the 
Lake  223  population  of  8%  in  1979  and  18%  in 
1980  compared  to  averages  calculated  for  the  non- 
acidified  lakes.  Hypotheses  to  explain  the  ten-fold 
increase  in  Thelohania  parasitism  in  Lake  223  over 
background  levels  for  the  ELA  region  include: 
increased  propagative  ability  due  to  elevated  rate 
of  crayfish  cannibalism  or  low  pH-favored  parasite 
life  cycle;  and  decreased  host  resistance  when 
under  sublethal  stress.  (Author's  abstract) 
W87-01564 


RATE  OF  LAKE  ACIDIFICATION  IN  FOUR 
LAKES  NORTH  OF  LAKE  SUPERIOR  AND 
ITS  RELATIONSHD?  TO  DOWNCORE  SUL- 
PHUR ISOTOPE  RATIOS, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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PHYTOPLANKTON  PRIMARY  PRODUC- 
TION, STANDING  CROP  AND  SPECTES  SUC- 
CESSION IN  THE  TONGUE  RrVER  RESER- 
VOIR, MONTANA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
S.  C.  Whalen,  S.  A.  Leathe,  and  R.  W.  Gregory. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  4,  p  493-511,  October  1985.  6  fig,  5  tab,  31  ref. 

Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Limnology,  'Standing  crops,  'Tongue  River 
Reservoir,  'Montana,  Reservoirs,  Seasonal  varia- 
tion, Cryptophyta,  Cyanophyta,  Algal  blooms,  Ba- 
cillariophyceae,  Dyanophyceae. 

For  one  year,  phytoplankton  primary  production, 
standing  crop  and  species  succession  were  exam- 
ined at  three  locations  in  the  Tongue  River  Reser- 
voir, a  run  of  the  river  impoundment  in  southeast- 
ern Montana.  Annual  phytoplankton  primary  pro- 
duction totalled  248  g  C/sq  m  with  5%  of  the 
productivity  occurring  under  ice  cover  (mid-No- 
vember through  mid-April).  Cryptophyta  and  Ba- 
cillariophyceae  dominated  the  under-ice  biota.  Ba- 
cillariophyceae  was  also  the  most  prominent  algal 
group  during  the  ice-free  growing  season  but  was 
augmented  or  replaced  by  blooms  of  Dinophyceae 
(Glenodinium  gymnodinium)  and  Cyanophyta 
(Aphanizomenon  flos-aquae)  during  August 
through  October.  At  the  mid-reservoir  sampling 
site  the  mean  annual  chlorophyll-a  and  phyto- 
plankton standing  crop  were  8.5  micrograms/L 
and  2.61  cu  mm/L.  Nearly  synoptic  sampling 
showed  distinct  site  to  site  differences  in  the  mag- 
nitude and  composition  of  the  phytoplankton 
standing  crop.  This  was  related  to  longitudinal 
physicochemical  gradients  caused  by  the  down 
reservoir  transition  from  riverine  to  lacustrine  con- 
ditions. (Author's  abstract) 
W87-01600 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  I.  TOTAL  COPPER  AND  CUPRIC 
ION  CONCENTRATIONS  IN  LAKE  KINNERET 
AND  THE  RIVER  JORDAN, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
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POPULATION  GROWTH  RATE  OF  THE  BAC- 
TERIOPLANKTON  COMMUNITY  IN  A  BOG, 
MATSUMI-IKE,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

T.  Naganuma,  and  H.  Seki. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  4,  p  543-556,  October  1985.  7  fig,  48  ref. 
Ministry  of  Education  of  Japan  Grant  No. 
574800004. 


Descriptors:  'Population  dynamics,  'Bacteri 
plankton,  'Bogs,  *Matsumi-ike,  'Japan,  Ecologic 
effects,  Mesotrophy,  Dissolved  organic  mattt 
Food  chains. 

Every  ecological  factor  in  the  Matsumi-ike  show< 
a  steady-state  oscillation  in  a  range  near  the  eutr 
phic  part  of  the  mesotrophic  system.  In  this  bo 
the  population  growth  rate  of  natural  bacteri 
plankton  community  was  determined  with  a  ch 
mostat.  The  rate  was  regulated  by  the  concentr 
tion  of  dissolved  organic  matter  as  the  limitii 
factor.  It  was  also  affected  profoundly  by  no 
limiting  factors,  primarily  by  the  population  dent 
ty  of  bacterioplankters  themselves  and  secondly  I 
temperature.  By  a  series  of  natural  feedback  looj 
as  influenced  by  these  environmental  factors  in  tl 
bog,  the  generation  time  of  bacterioplankte 
within  the  95%  confidence  interval  was  maintain* 
in  the  range  between  5  and  20  hours.  (Lantz-PT" 
W87-01603 


ACTIVE  NITRIFICATION  IN  THE  HYPOLEV 
NION  OF  LAKE  KIZAKI  IN  EARLY  SUMME1 
1.  NITRIFYING  ACTIVITY  OF  RAPIDL 
SINKING  PARTICLES, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01604 


OSCILLATORIA  CF.  AGARDHII  VAR.  ISOTI 
RIX  SKUJA  FROM  THE  LAKES  OF  AMVRj 
KIA  AND  TRICHONIS,  GREECE:  A  TAX< 
NOMIC  CONSIDERATION, 

Athens  Univ.  (Greece).  Dept.  of  Biology. 
K.  Anagnostidis,  J.  Overbeck,  and  D.  Danielidis. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  10 
No.  2,  p  205-217,  August   1985.   10  fig,  69  r« 

Descriptors:  'Lake  Amvrakia,  'Lake  Trichoni 
'Greece,  'Taxonomy,  'Cyanophyceae,  'Oscill 
toria,  Classification,  Pigments. 

The  presence  in  lakes  Amvrakia  and  Trichoni 
Greece,  of  an  Oscillatoria  species  (Cyanophycea 
closely  related  to  the  members  of  the  Prolifica 
allows  for  a  re-examination  of  the  problemat 
diagnostic  criteria  involved  in  the  systematics  i 
these  taxa.  It  is  evident  that  the  Oscillatoria  four 
in  lakes  Amvrakia  and  Trichonis  presents  cl© 
similarities  with  both  O.  rubescens  and  O.  agardl 
var.  isothrix  on  the  one  hand,  and  with  O.  mougei 
tii  on  the  other.  Identification  with  O.  rubescens 
not  possible  because  of  the  difference  in  color  < 
trichomes  and  the  lack  of  data  about  the  ma 
water-soluble  pigment  of  the  material.  These  fe 
tures,  although  not  resolute  as  diagnostic  criteri 
can  not  be  ignored.  The  only  significant  differenc 
between  O.  agardhii  var.  isothrix  and  the  test  mat 
rial,  was  the  observed  attentuation  of  the  ti 
chomes.  This  feature  is  of  limited  application  ar 
has  been  previously  reported  for  var.  isothri 
Presently,  the  organism  is  classified  as  Oscillator 
cf.  agardhii  var.  isothrix,  until  more  is  know 
about  its  pigments,  trichomes  attenuation  and  i 
ecological  niche.  It  must  also  be  emphasized  th; 
according  to  the  descriptions  of  O.  mougeotii  an 
O.  mougeotii  f.  major,  there  seems  to  be  no  sufl 
cient  diagnostic  criteria  for  the  distinction  an 
maintenance  of  these  two  taxa.  Moreover,  there 
a  stronger  than  currently  accepted  relationship  b 
tween  O.  mougeotii  and  O.  agardhii  var.  isothri 
Both  seem  to  occupy  the  same  ecological  nicl 
and  are  characterized  by  the  same  water-solubi 
pigment  viz.  phycocyanin.  (Lantz-PTT) 
W87-01606 


DYNAMICS  OF  CHLOROPHYLL  AND  PHC 

TOSYNTHESIS  IN  NATURAL  PHYTOPLANI 

TON    ASSOCIATIONS:    I.    SEASONAL    AN1 

ANNUAL  CYCLES  OF  CHLOROPHYLL  AN! 

PHAEOPIGMENTS,   IN   RELATION   TO   El 

PHOTIC  DEPTH  AND  THEIR  VERTICAL  Dli 

TRIBUTION     IN     SMALL     NORTHGERMA1 

LAKES, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Gei 

many,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
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STRUCTURE,  CELL  DIFFERENTIATION  AND 
LIFE  CYCLE  OF  BLUE-GREEN  ALGA  NODU- 
LARIA  HARVEY  ANA  (THWArTES)  THURET, 

National    Botanical    Research    Inst.,     Luc  know 

(India). 

A.  Dixit,  D.  V.  Amla,  and  P.  N.  Saxena. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

No.  2,  p  235-245,  August  1985.  5  fig,  23  ref. 

Descriptors:  *Cyanophyta,  *Nodularia  harveyana, 
•Life  cycles,  *Cell  differentiation,  Morphology, 
Population  dynamics,  Algal  growth,  Spores. 

Morphology,  cell  differentiation  and  life-cycle  of 
Nodularia  harveyana  (THWAITES)  THURET 
have  been  studied.  Occurrence  of  the  alga  in 
nature  is  periodic,  because  it  prefers  low  tempera- 
ture, high  humidity  and  a  pH  between  7  to  9.5  for 
luxuriant  growth.  N.  harveyana  bears  four  types  of 
cells:  vegetative,  heterocysts,  akinetes  and  disc- 
shaped dead  cells.  The  shape  of  vegetative  cells, 
heterocysts,  and  the  pattern  of  akinete  formation 
are  stable,  while  sheath  and  morphology  of  akin- 
etes and  dead  cells  are  variable.  The  heterocysts 
are  terminal,  intercalary,  single  or  in  pairs,  and  are 
not  completely  suppressed  by  combined  nitrogen 
sources.  Akinete  formation  always  starts  midway 
between  the  two  heterocysts,  and  gradually  most 
of  the  cells  are  differentiated  into  akinetes.  The 
frequency  of  spore  germination  is  quite  high,  and 
the  first  cell  of  the  four-celled  germling  differenti- 
ates into  the  first  heterocyst  irrespective  of  the 
nitrogen  sources.  The  dead  cells  differentiate 
among  the  vegetative  cells  and  also  near  the  heter- 
ocysts and  akinetes.  The  alga  reproduces  through 
fragmentation,  hormogonia  and  spores.  The  taxo- 
nomic  importance  of  the  alga  in  the  order  Nosta- 
cales  is  discussed.  (Author's  abstract) 
W87-01608 


ALTERATION  OF  mON-CAC03  PRECIPITA- 
TION BY  YELLOW  ORGANIC  ACIDS  OF 
AQUATIC  ANGIOSPERM  ORIGIN, 

Michigan   State   Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

R.  G.  Wetzel,  and  W.  S.  White. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

No.  2,  p  247-251,  August  1985.  1  fig,  25  ref.  DOE 

Grant  EY-76-S-02-1599  and  COO- 1599-249,   and 

NSF  Grant  BMS-75-20322. 

Descriptors:  *Iron,  *Calcium  carbonate,  *Organic 
acids,  *Aquatic  life,  *Angiosperms,  *Chemical  re- 
actions, Ethylenediaminetetraacetic  acid,  Lakes, 
Water  pollution,  Hydrogen  ion  concentration, 
Chemical  precipitation,  Chemical  analysis. 

Dissolved  organic  compounds  can  affect  the  equi- 
libria and  biogeochemical  cycling  of  inorganic  nu- 
trients in  a  number  of  complex  ways.  Trivalent 
iron  is  usually  near  or  below  analytical  detectabil- 
ity  in  alkaline,  hard  water  lakes.  Iron  occurs  in  most 
aerobic  lake  waters  as  particulate  or  colloidal 
ferric  hydroxide,  adsorbed  onto  particulate  matter, 
and  in  complexes  with  natural  organic  compounds. 
As  a  result,  even  though  iron  loading  to  a  hard- 
water  lake  ecosystem  may  be  high,  the  availability 
of  a  micronutrient  such  as  iron  to  phytoplanktonic 
algae  can  be  sufficiently  low  to  be  periodically 
limiting,  in  conjunction  with  other  factors,  to  high 
rates  of  photosynthesis.  Addition  of  EDTA  or  of 
yellow  organic  acids  from  decomposing  macro- 
phytes  at  a  concentration  within  the  range  occur- 
ring in  natural  lake  water  enhanced  the  availability 
of  iron  in  complexed  but  soluble  form  to  concen- 
trations (15  and  32  micrograms/L,  respectively) 
that  would  be  metabolically  significant  to  phyto- 
planktonic algal  requirements.  The  synthetic 
EDTA  and  natural  yellow  organic  acids  also  in- 
creased markedly  the  amount  of  iron  in  complexed 
form  from  natural  sources  in  the  lake  water  at  pH 
values  of  8.3  and  8.5,  even  though  these  com- 
pounds themselves  contained  no  significant 
amounts  of  iron.  Yellow  organic  acids  from  de- 
composing plants  and  EDTA  reduced  the  rates  of 
CaC03  precipitation.  Under  natural  lake  water 
conditions,  21%  of  the  CaC03  precipitated  at  pH 
9.0,  and  50%  at  pH  9.5.  Only  3.7%  of  the  CaC03 
precipitated  at  pH  9.0  in  the  presence  of  EDTA, 
and  addition  of  yellow  organic  acids  reduced  the 
taC03  precipitation  to  2.2%  at  the  concentrations 
employed.  At  pH  9.5,  these  concentrations  of  the 


complexing  compounds  were  ineffective  in  pre- 
venting CaC03  precipitation.  (Lantz-PTT) 
W87-01609 


DYNAMICS  OF  THE  ZOOPLANKTONIC  POP- 
ULATIONS FROM  LAKE  GAMELEN,  QUEBEC 
(DYNAMIQUE  DES  POPULATIONS  ZOO- 
PLANCTONIQUES  DU  LAC  GAMELIN, 
QUEBEC), 

Quebec  Univ.,  Chicoutimi.  Dept.  des  Sciences 
Fondamentales. 

L.  -M.  Lalancette,  C.  Tudorancea,  and  O. 
Tremblay. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  2,  p  253-268,  August  1985.  7  fig,  3  tab,  38  ref. 

Descriptors:  *Lake  Gamelin,  *Quebec,  *Zooplank- 
ton,  *Population  dynamics,  Rotifers,  Copepods, 
Cladocera,  Seasonal  variation,  Population  density. 

From  October  1977  to  October  1978,  429  plank- 
tonic  samples  were  collected  from  Lake  Gamelin. 
The  analysis  of  these  samples  showed  that  Lake 
Gamelin  contained  1 7  zooplanktonic  species:  6  Ro- 
tifers, 5  Copepods,  and  6  Cladoceran  species.  Cy- 
clops scutifer  and  Keratella  longispina  composed 
the  most  important  group  with  Polyarthra  vul- 
garis, Trichocera  cylindrica  and  Diaptomus  minu- 
tus  the  subdominating  species.  The  other  species 
were  scare  and  Cladocera  were  never  abundant. 
The  zooplanktonic  average  density  was  33.1  ind./ 
L  during  the  year  with  extremes  of  20.8  to  53.0 
ind./L  obtained  during  the  months  of  March  and 
October.  In  terms  of  numeric  abundance,  Cope- 
pods represented  53%,  Rotifers  41%,  and  Clado- 
cera 6%  of  the  total  zooplankton.  (Author's  ab- 
stract) 
W87-01610 


GAMMARIDS  IN  STREAMS  OF  NORTHEAST- 
ERN BAVARIA,  F.R.G.:  H.  THE  DIFFERENT 
HYDROCHEMICAL  HABITATS  OF  GAM- 
MARUS  FOSSARUM  KOCH,  1835  AND  GAM- 
MARUS  ROESELI  GERVAIS,  1835, 
Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 

F.  Foeckler,  and  E.  Schrimpff. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  2,  p  269-286,  August  1985.  3  fig,  6  tab,  25  ref. 

Descriptors:  *Gammarids,  *  Bavaria,  'Germany , 
•Chemical  analysis,  Ecology,  Water  pollution  ef- 
fects, Potassium,  Magnesium,  Conductivity,  Chlor- 
ides. 

Within  Northeastern  Bavaria,  two  Gammarus  spe- 
cies exists:  G.  fossarum  KOCH  and  G.  roeseli 
GERVAIS.  Their  distribution  is  restricted  to  well 
buffered,  Mg  and  Ca  rich  streams.  An  attempt  is 
made  to  discriminate  between  the  species'  habitats, 
by  hydrochemical,  natural,  or  anthropogenic  varia- 
bles, in  order  to  find  out  the  main  ecological 
differences.  Eighty-three  stream  sections  of  13 
streams  with  gammarids  were  used  to  obtain  test 
samples.  The  measured  variables  were  water  tem- 
perature, specific  conductivity,  pH,  total  hardness, 
concentrations  of  Ca,  Mg,  K,  Cl(-),  N03(-),  P04(3- 
),  Fe,  Zn,  and  organic  matter.  Principal  Compo- 
nent Analysis  and  Multivariate  Discriminant  Anal- 
ysis were  applied  to  determine  the  best  discriminat- 
ing variables  between  three  groups:  G.  fossarum 
habitat,  G.  roeseli  habitat,  both  species  together. 
Out  of  the  14  variables  evaluated,  only  4  were 
relevant  for  the  discrimination  of  G.  fossarum  and 

G.  roeseli  habitats:  K,  Mg,  specific  conductivity, 
and  Cl(-).  Sites  with  the  presence  of  both  species 
are  fairly  rare  (<10%  of  all)  and  were  transitional 
between  the  pure  one-species  habitats.  (Lantz- 
PTT) 

W87-01611 


ECOPHYSIOLOGICAL  STUDIES  ON  ACID 
TOLERANCE  OF  GAMMARUS  FOSSARUM 
(OKOPHYSIOLOGISCHE  UNTERSUCHUN- 
GEN  ZUR  SAURETOLERANZ  VON  GAM- 
MARUS FOSSARUM  (KOCH), 
Gesamthochschule  Kassel  (Germany,  F.R.).  Inst, 
fuer  Zoologie. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01612 


Lakes — Group  2H 

INTER-  AND  rNTRA-HABLTAT  DISTRIBU- 
TION OF  LEECHES  IN  A  EUTROPHIC  ENG- 
LISH LAKE, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
S.  M.  L.  Randall,  S.  M.  Spelling,  and  J.  O.  Young. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   103, 
No.  4,  p  419-444,  June  1985.  12  fig,  9  tab,  35  ref. 

Descriptors:  *Leeches,  *Eutrophic  lakes,  •Popula- 
tion density,  Ecological  distribution,  England,  He- 
lobdella  stagnalis,  Erpobdella  octoculata,  Glossi- 
phonia  complanata,  Population  dynamics,  Biomass, 
Water  depth. 

Helobdella  stagnalis  was  the  most  numerous  leech 
on  stones,  vegetation  and  detritus  in  an  ion-rich, 
eutrophic,  English  lake,  though  in  some  months 
Erpobdella  octoculata  dominated  in  vegetation  and 
detritus.  Glossiphonia  complanata  was  the  least 
abundant  species  in  vegetation  and  detritus,  but 
was  second  most  abundant  on  stones.  For  any  one 
species,  populations  on  stones  and  on  vegetation/ 
detritus  had  similar  weight-structures,  breeding  pe- 
riods, and  proportions  of  mature  animals.  Samples 
from  stones  of  five  different  size-categories  and 
two  different  surface  textures,  indicated  no  signifi- 
cant difference  in  the  abundance  of  each  of  the 
leech  species  at  three  different  depths  in  the  shal- 
low littoral,  except  in  a  mid-winter  sample,  when 
there  was  evidence  of  movement  into  deeper 
waters.  Leeches  showed  no  preference  for  stones 
of  a  particular  size-class  or  texture.  For  all  three 
species,  the  density  and  biomass  of  leeches  were 
less  on  stones  than  in  the  underlying  substratum.  In 
contrast,  for  each  species,  the  population  on  stones 
had  a  greater  mean  individual  weight  and  a  rela- 
tively greater  proportion  of  breeding  animals.  Col- 
lections from  deeper  waters  using  divers,  artificial 
substrates  and  an  Ekman  grab  indicated  that 
leeches  had  their  maximum  abundance  within  1  m, 
decreased  dramatically  between  1  and  2  m,  and 
were  very  scare  from  2  to  8  m.  Reasons  for  ob- 
served distribution  patterns  are  discussed.  Findings 
are  compared  with  those  obtained  in  other  studies. 
(Lantz-PTT) 
W87-01614 


RESPONSES  OF  PHYTOPLANKTON  IN  LAKE 
JACARETINGA  TO  ENRICHMENT  WITH  NI- 
TROGEN AND  PHOSPHORUS  IN  CONCEN- 
TRATIONS   SIMILAR    TO    THOSE    OF    THE 
RIVER  SOLEVIOES  (AMAZON,  BRAZIL), 
Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Inst.  Basico  de  Biologia  Medica  e  Agricola. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01615 


GAMMARIDS  IN  STREAMS  OF  NORTHEAST- 
ERN BAVARIA,  F.R.G.:  I.  PREDICTION  OF 
THEIR  GENERAL  OCCURRENCE  BY  SELECT- 
ED HYDROCHEMICAL  VARIABLES, 

Fachhochschule  Weihenstephan,  Freising  (Germa- 
ny, F.R.).  Fachbereich  Landespflege. 
E.  Schrimpff,  and  F.  Foeckler. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 
No.  4,  p  479-495,  June  1985.  3  fig,  7  tab,  21  ref. 

Descriptors:  *Gammarus,  *Bavaria,  'Germany, 
•Population  dynamics,  *Chemical  analysis,  Popu- 
lation density,  Acidic  water,  Water  analysis,  Mag- 
nesium, Calcium,  Hydrogen  ion  concentration, 
Stream  biota. 

The  occurrence  of  gammarids  in  Northeastern  Ba- 
varia is  restricted  to  the  well  buffered  streams  of 
the  scarplands  (Frankische  and  hersbrucker 
schweiz).  Gammarids  avoid  the  acidic  waters,  poor 
in  ions,  of  the  ancient  earthblock  area  (Fichtelge- 
birge,  Frankenwald)  and  of  the  ferrugineous  sand- 
stone areas  within  the  scarplands.  Testing  the  13 
analyzed  hydrochemical  parameters  for  their  dis- 
criminant power  (F-test)  between  the  occurrence 
and  nonoccurrence  of  gammarids,  three  (Mg,  Ca, 
and  pH)  proved  to  be  the  most  efficient.  A  simple 
discriminatory  model  built  up  on  these  variables 
yields  96%  correct  predictions  within  Northeast- 
ern Bavaria.  The  sensitivity  analysis  demonstrates 
the  predominant  role  of  Mg  followed  by  Ca  and 
pH.  Mg  appears  to  be  a  minimum  factor  for  gam- 
marids, since  concentrations  <  10  mg/L  Mg,  lead 
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to  an  absence  of  gammands.  There  is  no  evidence 
that  Mg  could  be  toxic  in  concentrations  up  to  40 
mg/L.  The  model's  efficiency  decreases  somewhat 
(86%  correct  predictions),  when  applied  in  near 
areas  south  and  west  of  Northeastern  Bavaria,  but 
is  not  useful  for  areas  of  fairly  different  geohydro- 
chemical  and  biological  conditions,  as  e.g.  the 
Schlitz  area.  (Lantz-PTT) 
W87-01616 


INFLUENCE  OF  THE  MOBILITY  OF  POTA- 
MOPYRGUS  JENKINSI  (SMITH,  E.A.) 
(PROSOBRANCHIA:HYDROBIIDAE)  ON  ITS 
SPREAD, 

University  of  the  South  Pacific,  Suva  (Fiji).  School 
of  Natural  Resources. 

A.  Haynes,  B.  J.  R.  Taylor,  and  M.  E.  Varley. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 
No.  4,  p  497-508,  June  1985.  3  fig,  4  tab,  17  ref. 

Descriptors:  *Potamopyrgus  jenkinsi,  'Population 
density,  'Water  currents,  'Avon  River,  'England, 
•Snails,  Flow  velocity,  Stream  biota. 

Since  first  reported  from  the  Thames  Estuary  in 
1859,  Potamopyrgus  jenkinsi  has  spread  widely 
through  European  watercourses.  Experiments  in 
the  river  Avon  showed  that  the  number  of  P. 
jenkinsi  moving  upstream,  compared  with  those 
moving  downstream,  was  significantly  greater  at 
current  speeds  above  10  cm/sec.  As  the  current 
speed  increased,  the  numbers  moving  upstream 
became  more  significant,  until  at  a  current  speed  of 
30  cm/sec,.  36  out  of  37  snails  moved  upstream. 
Flow  chamber  experiments  reinforced  this  point 
and  showed  that  more  P.  jenkinsi  of  all  sizes  turned 
into  the  current  and  moved  upstream,  as  the  cur- 
rent speed  increased.  Small  P.  jenkinsi  (1.0-1.9  mm 
high)  are  more  likely  to  be  washed  away  at  lower 
current  speeds  (e.g.  13.9  cm/sec)  than  adult  snails 
because  the  small  snails  are  unable  to  hold  the 
substrate  as  well.  The  turning  of  P.  jenkinsi  up- 
stream can  be  explained,  in  part  at  least,  by  the 
mechanical  force  of  the  current  on  the  shell.  This 
was  demonstrated  using  a  wax  model  in  the  flow 
chamber.  P.  jenkinsi  are  eaten  by  trout,  and  when 
voided  live,  they  often  give  birth  to  many  young. 
P.  jenkinsi  have  spread  quickly  and  extensively 
because  they  can  be  carried  (a)  by  water  fowl  from 
one  river  system  to  another,  and  (b)  by  fish  within 
a  river  or  canal  system  and  they  can  move  actively 
upstream  in  a  fast  flowing  river  or  stream.  (Lantz- 
PTT) 
W87-01617 


LOWLAND  HARDWOOD  WETLAND  INVER- 
TEBRATE COMMUNITY  AND  PRODUCTION 
ES  MISSOURI, 

D.  C.  White. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 

No.  4,  p  509-533,  June  1985.  1  fig,  13  tab,  40  ref. 

Descriptors:  'Wetlands,  'Invertebrates,  'Missouri, 
•Ecosystems,  Hardwood,  Isopods,  Amphipods, 
Clams,  Drought  resistance,  Drought,  Water  defi- 
cit, Flooding,  Population  dynamics. 

The  invertebrate  communities  of  3  lowland  hard- 
wood wetlands  in  southeastern  Missouri,  were  de- 
scribed according  to  their  strategy  for  tolerating  or 
avoiding  drought  and  period  of  recruitment  to  the 
community.  The  wetlands  are  dominated  by  iso- 
pods, amphipods  and  fingernail  clams,  group  1 
permanent  residents  with  limited  means  of  disper- 
sal that  oversummer  in  the  dry  basin  as  adults. 
Lowland  hardwood  wetlands  varied  in  the  initi- 
ation and  duration  of  the  wet  period  from  mid- 
October  -  late  April  (green  tree  reservoir,  managed 
-  GTR),  late  December  -  late  April  (naturally 
flooded,  early  NFE),  to  late  February  -  late  April 
(naturally  flooded,  late  NFL).  Invertebrate  stand- 
ing stock  averaged  1.37  g/sq  m  on  the  GTR. 
Growth  of  isopods  was  directly  related  to  the 
initiation  of  flooding  and  length  of  the  wet  period. 
The  largest  isopods  were  always  found  on  the  site 
with  early  flooding  and  long  wet  periods  (GTR). 
Female  isopods  on  those  sties  were  largest  and 
carried  the  most  eggs.  Isopod  production  on  GTR 
was  1 .79  g/sq  m  by  the  size  frequency  method  and 
annual  turnover  ratio  was  3.8.  Amphipods  grew 
slowly   on    lowland    hardwood    wetlands   during 


winter.  Though  average  weights  of  adults  were 
highest  on  GTR,  they  were  not  significant  until  21 
April.  Because  winter  growth  is  limited,  early 
flooding  may  not  be  an  important  factor  in  amphi- 
pod  production.  Production  on  GTR  was  0. 134  g/ 
sq  m  by  the  size  frequency  method  and  annual 
turnover  ratio  was  3.54.  Reproduction  of  the 
Sphaeriidae  is  continuous  and  several  generations 
of  clams  were  present  on  the  study  sites.  Individ- 
uals on  NFE  and  NF1  appeared  larger  than  on 
GRT.  Production  on  GTR  was  0.456  g/sq  m  by 
the  size  frequency  method  and  annual  turnover 
ratio  was  3.88.  (Lantz-PTT) 
W87-01618 


DIFFERENTIATION  OF  THE  COENOSES  OF 
HELMINTHES  AND  ANNELIDA  IN  EXPOSED 
LOTIC  MICROHABLTATS  EV  MOUNTATN 
STREAMS, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 
P.  Schwank. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 
No.  4,  p  535-543,  June  1985.  3  fig,  4  tab,  7  ref. 

Descriptors:  'Coenoses,  'Helminthes,  'Annelids, 
'Lotic  environment,  'Mountains,  Streams,  Nema- 
todes, Rotifers,  Oligocheates,  Turbellaria,  Food 
chains,  Differentiation. 

In  the  mountain  streams  of  Central  Europe,  Tur- 
bellaria, Oligochaeta,  Nematoda  and  Rotifera  are 
strongly  dependent  on  substrate  type.  Highly  spe- 
cialized coenoses  live  in  the  mosses  on  stones  in 
lotic  areas.  The  coenoses  are  rich  in  species  and 
quite  different  from  those  on  other  substrates. 
Coenoses  on  the  more  exposed  bare  stone  surfaces, 
and  also  those  on  layers  of  diatoms  between  ripple 
areas  of  floating  sand,  are  less  diverse.  There  are 
few  species  of  Rotatoria  Monogononta  which  are 
dominant:  Cephalodella  forceps  and  Encentrum 
martes.  Both  species  feed  upon  the  diatoms  cover- 
ing stones  and  sand.  However,  they  do  it  in  differ- 
ent ways.  While  E.  martes  uses  its  acute  trophi  like 
tweezers  and  swallows  even  big  algal  cells  whole, 
C.  forceps  grinds  or  crushes  the  algae  with  its 
rounded  trophi  and  sips  in  the  cellular  liquid  C. 
forceps  is  dominant  in  autumn,  E.  martes  in  winter 
and  spring.  (Lantz-PTT) 
W87-01619 


NUTRIENT  AND  METAL  CONCENTRATIONS 
IN  THE  SURFACE  SEDEVIENT  LAYERS  OF 
THE  KITKAJARVI  LAKES, 

Water  District  Office  of  Oulu  (Finland). 
U.  Myllymaa,  J.  Saarelainen,  and  P.  Hyvonen. 
National   Board  of  Waters,  Finland.   Water  Re- 
search Institute  Publication  No.  62,  1985.  p  20-53, 
23  fig,  4  tab,  45  ref. 

Descriptors:  'Trace  metals,  'Nutrients,  'Water 
chemistry,  'Sediment  concentration,  'Lake  sedi- 
ments, 'Kitkajarvi  Lakes,  Finland,  Hydrogen  ion 
concentration,  Organic  matter,  Flow  rates,  Oxida- 
tion-reduction potential,  Laminar  flow,  Iron,  Man- 
ganese, Lead,  Mercury,  Calcium,  Magnesium, 
Copper,  Zinc,  Kuusamo,  Posio,  Correlation  analy- 
sis. 

The  amounts  and  distributions  of  metallic  elements 
in  the  surface  sediment  layers  of  the  Kitkajarvi 
lakes  in  the  communes  of  Kuusamo  and  Posio  were 
investigated.  The  metals  examined  were  iron,  man- 
ganese, copper,  zinc,  lead,  cadmium,  mercury,  cal- 
cium and  magnesium,  the  concentrations  of  which 
were  expressed  as  percentages  on  a  dry  weight 
basis.  In  addition,  the  nutrients  total  nitrogen  and 
total  phosphorus  were  investigated  in  lake  Yli- 
Ktika.  Sediment  concentrations  were  found  to  be: 
iron  between  0.44  and  25.95%,  manganese  between 
0.005  and  5.91%,  copper  between  7  and  119  ppm, 
zinc  between  7  and  141  ppm,  lead  between  1  and 
64  ppm,  and  cadmium  between  0.05  and  1.0  ppm. 
Calcium  concentrations  were  between  0.01  and 
.35%,  Magnesium  concentrations  were  between 
0.04  and  .61%,  and  mercury  between  0.01  and  .61 
ppm.  Of  the  factors  affecting  metal  concentrations 
in  surface  sediments,  the  most  important  were 
found  to  be  the  pH-E  sub  h  conditions  prevailing 
in  the  water,  and  the  amount  of  organic  material  in 
the  sediment.   In  the   Kitkajarvi   lakes,   the  most 


important  reasons  are  probably  sedimentation  vari- 
ations, resulting  from  lamination  of  the  lake  watei 
and  regional  differences  in  flow  rates.  In  some 
areas  upflow  of  bottom  water  and  the  resulting 
precipitation  of  iron-manganese  complex  affectt 
the  elemental  balance.  Regional  differences  in  the 
underlying  rock  and  soil  do  not  cause  such  clear 
differences  in  the  sediments  as  those  sometimes 
observed  in  small  lakes.  However,  the  variation 
justifies  a  closer  examination  of  the  bedrock  is 
different  parts  of  the  lakes.  Calcium  concentrations 
give  the  clearest  indication  of  the  location  of  hi 
original  source.  (Lantz-PTT) 
W87-01740 


INFLUENCE  OF  DRATNAGE  AREA  FACTORS 
ON  THE  WATER  QUALLTY  OF  SMALL  LAKES 
IN  THE  KOUTAJOKI  RTVER  BASIN  WETH 
SPECIAL  REFERENCE  TO  METALS, 

Water  District  Office  of  Oulu  (Finland). 
V.  Myllymaa. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  62,  1985.  p.  54-92, 
6  fig,  10  tab,  55  ref,  append. 

Descriptors:  'Drainage  area,  'Water  chemistry, 
'Lakes,  'Water  quality,  'Koutajoki  River,  'Trace 
metals,  Geochemistry,  Bedrock,  Soil  types,  Fin- 
land, Heavy  metals,  Turbidity,  Chemical  oxygen 
demand,  Chlorophyll  a,  Color,  Hydrogen  ion  con- 
centration, Conductivity,  Alkalinity,  Chemical 
properties. 

The  extent  to  which  the  quality  of  water  in  small 
lakes  depends  on  the  physical  and  chemical  prop- 
erties of  the  immediate  drainage  area  was  investi- 
gated. Special  attention  is  given  to  metals.  The 
material  Water  quality  data  on  131  lakes  more  oi 
less  in  a  natural  state,  were  obtained  from  the  basic 
survey  of  water  quality  in  the  watercourses  of  this 
area.  The  research  area  consists  of  the  Koutajoki 
river  basin  in  Kuusamo,  where  five  sub-systems 
have  been  investigated.  The  area  is  divided  into 
three  classes  on  the  basis  of  the  quality  of  the 
bedrock  and  into  four  classes  on  the  basis  of  the 
quality  of  the  soil.  The  findings  of  the  work  clearly 
indicate  that  the  geochemical  properties  of  both 
the  bedrock  and  the  soil  influence  the  water  qual- 
ity of  the  lakes.  With  regard  to  the  other  drainage 
area  factors,  the  percentages  of  mire  and  lake 
coverage  were  highly  influential  in  some  cases. 
Wintertime  heavy  metal  concentrations  of  some 
lakes  suggest  a  need  to  explore  the  bedrock  for 
possible  exceptionally  high  metal  contents.  (Au- 
thor's abstract) 
W87-01741 


CORRELATIONS  BETWEEN  WATER  QUAL- 
ITY VARIABLES  ES  FINNISH  LAKES, 

J.  Niemi. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  62,  1985.  p  93-98, 4 
tab,  12  ref. 

Descriptors:  'Correlation  analysis,  'Water  quality, 
'Finland,  'Lakes,  Nutrients,  Phytoplankton,  Alka- 
linity, Conductivity,  Color,  Chemical  oxygen 
demand,  Turbidity,  Iron,  Phosphorus,  Chlorophyll 
a,  Chlorophyta,  Nitrogen,  Data  interpretation. 

Relationships  between  chemical  and  biological 
water  quality  variables  were  investigated  by  apply- 
ing linear  correlation  analysis  to  two  series  of  data 
gathered  from  Finnish  lakes.  The  first  series  con- 
sisted of  chemical  water  quality  variables  and  total 
phytoplankton  biomass  and  phytoplankton  divi- 
sions analyzed  in  136  lakes  in  1977.  The  second 
consisted  of  chemical  water  quality  variables  ana- 
lyzed in  160  lakes  during  the  period  1976-1981.  In 
both  series  the  strongest  correlations  between 
chemical  state  variables  were  found  between  alka- 
linity and  conductivity,  color  and  iron,  color  and 
COD,  iron  and  COD  and  turbidity  and  total  phos- 
phorus. The  strongest  correlations  between  biolog- 
ical state  variables  and  between  biological  and 
chemical  state  variables  were  found  between  Chry- 
sophyta  and  total  phytoplankton  and  chlorophyll-a 
and  total  phytoplankton.  Chlorophyll-a  had  a 
fairly  strong  correlation  with  Chlorophyta,  total 
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due,  Cyanophyta,  total  nitrogen,  alkalinity  and 

J  fixed  residue.  (Author's  abstract) 

7-01742 


THEMATICAL  MODELING  OF  TWO 
IN1SH  LAKES, 

liemi. 

ional  Board  of  Waters,  Finland.  Water  Re- 

xh  Institute  Publication  No.  62,  1985.  p  99-104, 

•ef. 

icriptors:  'Mathematical  models,  "Finland, 
ikes,  'Simulation  analysis,  Ice  breakup,  Lake 
janne,  Lake  Pyhajarvi,  Temperature,  Dissolved 
gen,  Nutrients,  Biomass,  Phytoplankton,  Eco- 


simulation  model  (FINNECO)  was  developed 
applied  to  two  Finnish  lakes.  The  objective 
i  to  formulate  a  model  that  would  be  suitable 
Finnish  conditions.  The  model  is  one-dimen- 
lal,  has  numerous  state  variables,  includes  the 
st  of  wind  in  mixing  water  and  simulates  the 
sze-up  and  break-up  of  ice.  The  model  was 
ilied  to  Lake  Pyhajarvi  and  to  the  northern  sub- 
in  of  Lake  Paijanne  with  the  data  sets  of  two 
I  four  years,  respectively.  A  time  scale  of  eight 
its  was  used.  In  Lake  Pyhajarvi,  which  has  an 
asionally  anoxic  hypolimnion,  the  model  could 
y  be  calibrated  but  not  verified.  Despite  some 
itations  of  the  model  it  appeared  to  describe  the 
I  lake  ecosystem  reasonably  well.  The  model 
uld  be  suitable  for  lakes  in  which  the  calcula- 
i  of  vertical  water  quality  is  important  and 
ich  do  not  have  extremely  poor  water  quality 
.  anoxic  hypolimnion.  (Author's  abstract) 
17-01743 


FECI  OF  AIRBORNE  MERCURY  AND 
ATLAND  DRAINAGE  ON  SEDIMENT  MER- 
RY CONTENTS  IN  SOME  FINNISH 
REST  LAKES, 

tional    Board    of   Waters,    Helsinki    (Finland). 

iter  Research  Inst. 

r  primary  bibliographic  entry  see  Field  5B. 

17-01746 


tIGIN  AND  LEVEL  OF  MERCURY  IN  FINN- 
SI  FOREST  LAKES, 

tional   Board   of  Waters,    Helsinki    (Finland). 

iter  Research  Inst. 

r  primary  bibliographic  entry  see  Field  5B. 

57-01747 


FECI  OF  WATER  QUALITY  ON  THE  MER- 
IRY  CONCENTRATION  OF  NORTHERN 
KE  (ESOX  LUCIUS,  L.)  IN  FINNISH  FOREST 
iKES  AND  RESERVOIRS, 

itional    Board    of   Waters,    Helsinki    (Finland). 

iter  Research  Inst. 

f  primary  bibliographic  entry  see  Field  5B. 

87-01748 


IUSES    OF    INCREASED    FISH    MERCURY 
!VELS  IN  FINNISH  RESERVOIRS, 

itional    Board    of  Waters,    Helsinki   (Finland). 

ater  Research  Inst. 

>r  primary  bibliographic  entry  see  Field  5B. 

87-01749 


RGANIC  AND  INORGANIC  MERCURY  IN 
IE  FOOD  CHAIN  OF  SOME  LAKES  AND 
ESERVOIRS  IN  FINLAND, 

vaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
)r  primary  bibliographic  entry  see  Field  5B. 
87-01750 


iLEMUM  AND  MERCURY  CONTENTS  IN 
ORTHERN  PDiE  (ESOX  LUCIUS,  L.)  OF 
INMSH  MAN-MADE  AND  NATURAL 
IBS, 

or  primary  bibliographic  entry  see  Field  5B. 
'87-01751 


COMPARATIVE  STUDY  ON  THE  ESTIMA- 
TION OF  HUMIC  MATTER  IN  NATURAL 
WATERS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
V.  Pennanen,  P.  Kortelainen,  and  J.  Mannio. 
National   Board  of  Waters,   Finland.   Water  Re- 
search Institute  Publication  No.  65,  1986.  p  80-87,  2 
fig,  5  tab,  20  ref. 

Descriptors:  'Humic  matter,  'Finland,  'Decom- 
posing organic  matter,  'Lakes,  'Artificial  lakes, 
•Reservoirs,  Organic  carbon,  Chemical  oxygen 
demand,  Manganese,  Total  organic  carbon,  Optical 
properties,  Chromatography,  Particulate  matter, 
Colloids,  Dissolved  solids,  Iron,  Color. 

Organic  carbon  (TOC,  DOC,  COD  sub  Mn)  and 
some  optical  measurements  (color,  UV-VIS  and 
fluorescence  spectroscopy)  were  coupled  with 
liquid  chromatography  to  estimate  aquatic  humus 
in  water  from  natural  and  artificial  lakes.  Thirty-six 
forest  lakes  and  10  reservoirs  without  domestic  or 
industrial  effluents  were  studied  at  winter  stratifi- 
cation and  autumn  overturn.  Subfractions  with  dif- 
ferent A254/A420  ratios  representing  particles, 
colloids  and  dissolved  material  were  separated, 
without  prior  separation  of  humic  material  from 
non-humic  organic  material  and  metals.  The  inter- 
ference caused  by  iron  was  considerable,  especially 
in  samples  containing  particles  and  colloids  with 
high  iron  contents.  Generally,  the  high  molecular 
weight  (HMW)  and  low  molecular  weight  (LMW) 
fractions  could  be  grouped  as  follows:  COD  sub 
Mn,  TOC,  DOC,  A254  and  fluorescence  were 
coupled  with  LMW  fraction  and  color  (and  A420) 
with  HMW  fraction.  The  color  thus  indicated  the 
variation  of  the  HMW  fraction,  or  the  variation  of 
iron  present  in  colloids  and  particles.  The  monitor- 
ing of  humic  matter  using  non-specific  measure- 
ments might  be  possible  in  homogeneous  materials 
but  several  inorganic  and  organic  interferences 
should  be  investigated  before  further  application. 
(Smith-PTT) 
W87-01752 


CHARACTERISTICS  OF  THE  ALLOCHTHON- 
OUS  ORGANIC  MATTER  IN  FINNISH 
FOREST  LAKES  AND  RESERVOIRS, 

National    Board   of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01753 


STEADY-STATE  MODEL  FOR  TWO  HUMIC 
FRACTIONS, 

National  Board  of  Waters,  Helsinki  (Finland). 
T.  Frisk,  and  V.  Pennanen. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  65,  1986.  p  98-107, 
1 1  fig,  3  tab,  16  ref. 

Descriptors.  'Humic  matter,  'Humic  acids,  'De- 
composing organic  matter,  'Lakes,  'Artifical 
lakes,  'Finland,  'Mathematical  models,  Hakojarvi, 
Kalajarvi,  Seinajarvi,  Colloids,  Dissolved  organic 
matter,  Particulate  matter,  Total  organic  carbon, 
Sedimentation. 

A  steady-state  mass  balance  model  for  two  humic 
fractions  is  presented.  In  the  model  the  input  of 
humus  to  the  lake  and  the  output  from  the  lake,  the 
loss  reaction  of  humus  including  decay  and  sedi- 
mentation, and  the  possible  transfer  reactions  be- 
tween the  two  fractions  are  taken  into  account. 
The  loss  coefficients  of  the  fractions  are  linearly 
interdependent.  The  absolute  values  of  the  coeffi- 
cients cannot,  however,  be  determined  using  the 
steady-state  approach  of  this  study.  The  character- 
istic coefficients  of  the  interdependence  of  the  co- 
efficients as  well  as  the  loss  coefficients  of  total 
humus  were  calculated  for  three  lakes:  Hakojarvi, 
Kalajarvi,  and  Seinajarvi.  The  loss  reaction  of 
humus  appeared  to  be  much  slower  in  lake  Hako- 
jarvi than  in  lakes  Kalajarvi  and  Seinajarvi.  This 
may  have  resulted  at  least  in  part  from  the  longer 
detention  time  in  lake  Hakojarvi.  In  lakes  Hako- 
jarvi and  Seinajarvi  about  half  of  the  humus  input 
was  lost  in  decay  and  sedimentation  reactions, 
whereas  in  lake  Kalajarvi,  an  artificial  lake,  only 
one  quarter  was  lost.  (Author's  abstract) 
W87-01754 


WATER  CYCLE— Field  2 
Water  In  Plants — Group  21 

EFFECT  OF  ACIDIC  PRECIPITATION  ON 
AMPHIBIAN  BREEDING  IN  TEMPORARY 
PONDS  IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01755 

21.  Water  In  Plants 


LAKESHORE  REVEGETATION  STUDIES  AT 
LAKE  OAHE,  SOUTH  DAKOTA, 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-00872 


SEED  BANK  DYNAMICS  IN  A  SOUTHEAST- 
ERN RIVERINE  SWAMP, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01091 


CARBOHYDRATE  RESERVES  AND  REPRO- 
DUCTIVE DEVELOPMENT  AT  LOW  LEAF 
WATER  POTENTIALS  IN  MAIZE, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

M.  E.  Westgate,  and  J.  S.  Boyer. 

Crop  Science  CRPSAY,  Vol.  25,  No.  5,  p  762-769, 

September-October    1985.    10  fig,    1   tab,   34  ref. 

Descriptors:  'Plant  water  potential,  'Corn,  'Car- 
bohydrates, 'Reproducibility,  Grain  crops,  Crop 
yield,  Particle  size,  Photosynthesis,  Plant  growth, 
Plant  tissues,  Osmosis,  Sugars. 

The  mobilization  of  stored,  nonstructured  carbohy- 
drates was  measured  in  maize  during  low  water 
potentials  imposed  at  silk  emergence,  early  grain 
fill,  mid-grain  fill  and  maintained  to  maturity.  Low 
leaf  water  potential  completely  inhibited  photosyn- 
thesis and  reproductive  development  depended  en- 
tirely on  reserves.  Decreased  seed  size  at  early  and 
mid-grain  fills  and  cessation  of  silk  emergence  re- 
sulted in  yield  losses.  All  mobilized  dry  matter 
from  the  stems  and  a  sizable  fraction  from  the 
leaves  was  carbohydrate,  and  was  depleted  to  the 
level  at  anthesis  by  maturity.  When  low  water 
potential  was  imposed  at  silk  emergence,  there  was 
no  mobilization  and  low  carbohydrates  which  indi- 
cated that  reserves  were  inadequate  to  support 
reproduction  when  photosynthesis  was  inhibited. 
This  lack  of  reserves  may  explain  high  sensitivity 
of  anthesis  and  early  grain  fill  to  low  water  poten- 
tial. Decreasing  sensitivity  of  grain  development  to 
low  water  potential  as  reproduction  progresses 
may  be  due  to  increasing  availability  of  reserves. 
(Michael-PTT) 
W87-01109 


RELATIONS  AMONG  RELATIVE  LEAF 
WATER  CONTENT,  GROWTH,  AND  RUBBER 
ACCUMULATION  IN  GUAYULE, 

Agricultural  Research  Service,  Phoenix,  AZ. 
Water  Conservation  Lab. 

W.  L.  Ehrler,  D.  A.  Bucks,  and  F.  S.  Nakayama. 
Crop  Science  CRPSAY,  Vol.  25,  No.  5,  P  779-782, 
September-October  1985.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Leaves,  'Rubber,  'Guayule,  'Irriga- 
tion efficiency,  'Crop  yield,  Soil  moisture  deficien- 
cy, Water  shortage,  Plant  growth,  Plant  tissues, 
Irrigation  requirements. 

Relative  leaf  water  content  (RLWC)  of  guayule 
was  measured  to  quantify  the  effect  of  soil  water 
deficiency  on  plant  growth  and  rubber  yield.  In 
the  wet  treatment,  eight  irrigations  maintained  ade- 
quate soil  moisture  for  RLWC  to  stay  near  80 
percent  at  sampling  time.  In  the  dry  treatment,  soil 
water  depletion  reached  almost  90  percent  and  two 
irrigations  raised  RLWC  to  only  70  percent  for  a 
brief  time  after  which  it  decreased  to  a  minimum  of 
35  to  40  percent.  The  dry  treatment  resulted  in 
statistically  significant  decreases  in  height,  dry 
weight  and  rubber  and  resin  yields.  The  wet  treat- 
ment produced  more  biomass  and  increased  rubber 
and  resin  yields,  but  required  much  more  irrigation 
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water.    Further    experimentation    with    different 
levels  of  RLWC  is  needed  to  develop  an  irrigation 
scheduling  guide  for  efficient  water  use  and  good 
guayule  rubber  yields.  (Michael-PTT) 
W87-01110 


EFFECT  OF  WATER  STRESS  ON  CANOPY  SE- 
NESCENCE AND  CARBON  EXCHANGE 
RATES  IN  COTTON, 

Agricultural  Research  Service,  Mississippi  State, 

MS. 

A.  Marani,  D.  N.  Baker,  V.  R.  Reddy,  and  J.  M. 

McKinion. 

Crop  Science  CRPSAY,  Vol.  25,  No.  5,  p  798-802, 

September-October  1985.  6  fig,  25  ref. 

Descriptors:  *Water  stress,  *Cotton,  *Plant 
growth,  *Plant  tissues,  *Carbon  cycle,  *Plant 
water  potential,  Leaves,  Irrigation,  Photosynthesis, 
Plant  physiology. 

The  effect  of  water  stress  on  the  carbon  exchange 
rate  of  cotton  canopies  and  related  parameters  of 
plant  growth  and  development  was  quantified. 
Treatments  ranged  from  daily  watering  to  an  extra 
low  treatment  that  was  allowed  to  dry  much  faster 
than  the  low  water  treatment.  Water  stress  had  a 
strong  effect  on  both  plant  growth  and  carbon 
exchange  rates.  Two  different  mechanisms  are  sug- 
gested for  the  effect  of  water  stress  on  canopy 
photosynthesis.  (Michael-PTT) 
W87-01111 


EVALUATION  OF  PEANUT  GENOTYPES  FOR 

RESISTANCE  TO  WATER  STRESS  IN  SITU, 

FMC  Corp.,  Princeton,  NJ. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-01112 


DEVELOPMENT  OF  ACUTE  FROST 
DROUGHT  IN  RHODODENDRON  FERRU- 
GINEUM  AT  THE  ALPINE  TIMBERLINE, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 

W.  Larcher,  and  R.  Siegwolf. 

Oecologia  (Berlin),  OECOBX,  Vol.  67,  No.  2,  p 

298-300,  September  1985.  2  fig,  1  tab,  16  ref. 

Descriptors:  *Frost,  'Drought,  *Rhododendron, 
•Alpine  regions,  Snow,  Melting,  Shrubs,  Photo- 
synthesis, Water  potentials,  Plant  water  potentials, 
Respiration. 

Acute  winter  frost  drought  in  Rhododendron  fer- 
rugineum  at  the  alpine  timberline  was  provoked  by 
removing  the  snow  that  had  covered  the  shrubs 
and  by  irradiating  and  rewarming  the  twigs  in  situ 
in  a  climatized  chamber  simulating  snow  melt  con- 
ditions. Water  potential  decreased  to  -2.3  MPa 
within  three  days.  After  activation  of  photosynthe- 
sis on  the  first  day,  the  CO  uptake  decreased 
during  the  second  day  and  approached  zero  at  the 
third  day.  The  internal  CO  concentration  of  the 
leaves  increased  with  advanced  dessication,  indi- 
cating an  impairment  of  chloroplast  functions.  The 
procedure  of  the  disturbances  appears  to  be  similar 
to  that  of  other  acute  drought  events.  (Author's 
abstract) 
W87-01146 


INFLUENCE  OF  RAIN,  TIDAL  WETTING  AND 
RELATIVE  HUMIDITY  ON  RELEASE  OF 
CARBON  DIOXIDE  BY  STANDING-DEAD 
SALT-MARSH  PLANTS, 

S.  Y.  Newell,  R.  D.  Fallon,  R.  M.  Rodriguez,  and 
L.  C.  Groene. 

Oecologia  (Berlin),  OECOBX,  Vol.  68,  No.  1,  p 
73-79,  December  1985.  7  fig,  4  tab,  42  ref. 

Descriptors:  'Rain,  'Tides,  'Relative  humidity, 
•Carbon  dioxide,  'Salt  marshes,  'Decomposing  or- 
ganic matter,  Humidity,  Marshes,  Respiration, 
Spartina  alterniflora,  Juncus  roemerianus. 

Dead  parts  of  salt-marsh  plants  form  a  considerable 
fraction  of  their  annual  average  standing  crop.  A 
microbial  assemblage  living  on  and  in  the  standing- 
dead  leaves  and  stems  of  Spartina  alterniflora  and 
Juncus  roemerianus  responds  to  saltwater,  fresh- 
water, or  water-vapor  wetting  by  immediately  be- 


ginning to  release  C02  at  steady  rates  of  as  much 
respectively,  at  temperature  of  25-30  C,  after  an 
initial  burst  of  higher  rates.  These  C02  release 
rates  are  within  the  range  of  maximal  rates  report- 
ed for  decaying  terrestrial  litter,  and  are  as  high  as 
most  rates  reported  for  S.  alterniflora  decaying 
under  continuously  wetted  or  submerged  condi- 
tions. (Author's  abstract) 
W87-01 147 


RESPONSES  OF  AN  AFRICAN  TALL-GRASS 
(HYPARRHENIA  FILIPENDULA  STAPF.)  TO 
DEFOLIATION  AND  LIMITATIONS  OF 
WATER  AND  NITROGEN, 

Syracuse  Univ.,  NY.   Biological  Research  Labs. 

M.  B.  Coughenour,  S.  J.  McNaughton,  and  L.  L. 

Wallace. 

Oecologia  (Berlin),  OECOBX,  Vol.  68,  No.  1,  ,  p 

80-86,  December  1985.  2  fig,  4  tab,  24  ref. 

Descriptors:  'Hyparrhenia,  'Grasses,  'Water  re- 
quirements, 'Nitrogen,  'Plant  physiology, 
Growth,  Photosynthesis,  Biomass,  Tanzania,  Sub- 
humid  climates. 

Hyparrhenia  filipendula,  a  tall  perennial  grass 
common  in  dry-subhumid  African  savannas,  was 
subjected  to  combinations  of  watering  frequency, 
nitrogen  supply,  clipping  height  (10  and  15  cm), 
and  clipping  frequency  (7  and  14  days).  Biomass 
yield  and  allocation  to  various  tissue  types  mor- 
phometric  traits,  and  growth  processes  were  meas- 
ured. Watering  frequency  affected  leaf  elongation 
rate  while  nitrogen  affected  tiller  number.  Clipped 
yield  was  strongly  correlated  with  leaf  elongation 
rate  but  not  tiller  number,  and  therefore  is  primari- 
ly controlled  by  the  activities  of  intercalary  rather 
than  apical  meristems.  There  was  a  negative  expo- 
nential relationship  between  tillering  and  clipped 
yield  per  tiller.  The  fraction  of  total  net  photo- 
synthate  allocated  to  roots  was  not  significantly 
related  to  any  environmental  treatment.  Root  and 
crown  growths  were  not  affected  by  defoliation 
treatment;  leaf  blade  and  stem  growths  were  inhib- 
ited; and  sheaths  were  inhibited  only  under  low 
water.  Despite  a  tall  stature;  H.  filipendula  toler- 
ates herbivory  by  increased  photosynthetic  rate, 
through  continued  production  of  young  tissues  by 
statistically  constant  proportional  allocation  to 
roots.  Clipped  yield  increased  only  when  both 
nitrogen  and  water  were  abundant,  and  then,  pro- 
portional clipped  yield  did  not  surpass  an  upper 
asymptotic  limit.  (Author's  abstract) 
W87-01148 


FURTHER  INTERCEPTION  STUDIES  OF 
HEATHER  USING  A  WET-SURFACE  WEIGH- 
ING LYSIMETER  SYSTEM, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field   2D. 
W87-01197 


STUDY  OF  THE  EXCHANGE  CAPACITIES 
AND  OF  CATION  SELECTIVITY  OF  CELL- 
WALLS  ISOLATED  FROM  THE  ROOTS  OF 
COCHLEARIA  ANGLICA  AND  OF  PHASEO- 
LUS  VULGARIS  GROWN  IN  VARIOUSLY 
SALINE  MEDIA,  (ETUDE  DES  CAPACITES 
D'ECHANGE  ET  DES  SELECTIVrTES  CA- 
TIONIQUES  DE  PAROIS  ISOLEES  DES  RA- 
CINES  DE  COCHLEARIA  ANGLICA  ET  DE 
PHASEOLUS  VULGARIS  CULTTVES  SUR  DES 
MILIEUX  DTVERSEMENT  SALES), 
Caen  Univ.  (France).  Lab.  de  Physiologie  Vege- 
tale. 

J.  Bigot,  and  P.  Binet. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  5,  p  955-958,  May  1986.  2  tab,  23  ref. 

Descriptors:  'Cochlearia  Anglica,*Phaseolus  Vul- 
garis, 'Cation  exchange,  'Salt  tolerance,  Glyco- 
phytes,  Halophytes,  Plant  physiology,  Cations. 

Cochlearia  anglica  L.  (halophyte)  and  Phaseolus 
vulgaris  L.  (glycophyte)  were  grown  in  media  of 
different  salinities.  The  root  cell  walls  were  isolat- 
ed and  then  equilibrated  with  various  salt  solutions. 
There  were  differences  between  cell  walls  from  C. 
anglica  and  P.  vulgaris  in  both  the  cationic  ex- 
change capacity  (computed  by  the  sum  of  parietal 


cations)  and  the  cell  wall  selectivity  (evaluated  by 
the  centesimal  proportion  of  each  cation).  In  cell 
walls  from  plants  grown  without  NaCl.the  number 
of  exchange  sites  was  greater  for  the  hallophyte 
than  for  the  glycophyte.  Growing  the  plants  on  42 
and  85  mM  NaCl  medium  reduced  or  reversed  the 
disparities  between  the  two  species:  with  C.  ang- 
lica the  cell  wall  cationic  exchange  capacity  de- 
creased when  the  growth  medium  salinity  in- 
creased whereas  this  capacity  tended  to  rise  for  P. 
vulgaris.  However,  the  culture  medium  salinity  did 
not  affect  the  cell  wall  selectivity  of  these  species 
for  major  cations.  For  Ca(2+),  the  selectivity  of 
cell  walls  from  P.  vulgaris  was  higher  than  that  of 
cell  walls  from  C.  anglica;  for  the  other  cations, 
the  situation  was  reversed.  (Author's  abstract) 
W87-01327 


EFFECT  OF  DROUGHT  ON  THE  LD7ID  FRAC- 
TION DURING  WILTING  IN  THE  CUT  CAR- 
NATION (DIANTHUS  CARYOPHYLLUS  L.  CV. 
EMBER),  (INFLUENCE  DES  CONTRAINTES 
HYDRIQUES  SUR  L>EVOLUTION  DES  U- 
PIDES  AU  COURS  DE  LA  SENESCENCE  DE 
L'OEILLET  COUPE  (DIANTHUS  CARYO- 
PHYLLUS L.  CV.  EMBER) ), 
Laboratoire  de  Physiologie  des  Organes  Vegetaux 
apres  Recolte,  Meudon-Bellevue  (France). 
A.  Paulin,  and  C.  Vanneste. 

Comptes  Rendus  de  PAcademie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  302,  No.  5,  p  157-160, 
February  7,  1986.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Plant  physiology,  'Water  stress, 
Membrane  Lipids,  Fatty  acids,  Peroxidation,  Wilt- 
ing, Carnations,  Dianthus,  Free  Radicals. 

Water  stress  (43  and  50  hours  without  water  at  23 
C)  caused,  after  return  to  normal  conditions,  an 
accelerated  wilting.  This  reduced  vase-life  was  as- 
sociated with  a  loss  of  fatty  acids  from  polar  lipids, 
in  particular  of  the  unsaturated  fatty  acids  (linoleic 
and  oleic).  It  is  suspected  that  free  radicals  may  be 
the  agent  involved,  since  they  are  implicated  in 
loss  of  membrane  integrity.  Further  experiments 
will  seek  to  verify  this  hypothesis.  (Airone-PTT) 
W87-01341 


INFLUENCE  OF  DIFFERENT  HUUGATION 
METHODS  AND  INTERVALS  ON  THE  INFES- 
TATION OF  VIGNA  UNGUICULATA  SSP.  CY- 
LINDRICA  BY  UROMYCES  SPP.  UNDER 
ARID  CONDITIONS,  (EFNFLUSS  UNTERS- 
CHIEDLICHER  BEWAESSERUNGSVERFAH- 
REN  UND  -INTERVALLE  AUF  DEN  BEFALL 
VON  VIGNA  UNGUICULATA  SSP.  CYLTN- 
DRICA  DURCH  UROMYCES  SPP.  UNTER 
ARTDEN  BEDINGUNGEN), 
Technische  Univ.  Berlin  (Germany,  F.R.).  Inst 
fuer  Oekologie. 
G.  Wessolek,  and  U.  Meier. 
Zeitschrift  fuer  Pflanzenkrankheiten  und  Pflan- 
zenschutz,  Vol.  92,  No.  6,  p  594-599,  December 
1985.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Irrigation,  'Plant  pathology,  'Arid 
zones,  'Uromyces,  'Vigna  unguiculata,  Desert 
grass,  Microclimates,  Agriculture,  Drip  irrigation, 
Sprinklers,  Furrow  irrigation. 

The  influence  of  different  irrigation  methods  (drip, 
sprinkler,  furrow)  on  the  infestation  of  Vigna  un- 
guiculata ssp.  cylindrica  with  Uromyces  spp.  was 
tested  under  arid  conditions.  The  results,  based  on 
evaluation  of  natural  leaf  infestation,  demonstrated 
that  (1)  the  use  of  sprinkler  systems,  especially 
medium  pressure  sprinklers,  caused  a  significantly 
higher  infestation  than  did  drip  or  furrow  -  signifi- 
cant differences  between  the  latter  two  methods 
could  not  be  observed;  (2)  generally,  short  inter- 
vals (1-2  days)  produced  a  higher  infestation  with 
Uromyces  than  did  long  irrigation  intervals  (3-4 
days),  and  this  increase  is  greater  in  sprinkler  than 
in  drip  irrigation.  The  different  leaf  infections 
could  be  attributed  to  a  change  in  the  microclima- 
tic and  epidemiological  conditions  as  well  as  in  an 
altered  predisposition  of  the  host  plants.  (Author's 
abstract) 
W87-01349 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


COLOGICAL  INTERACTIONS  BETWEEN 
HE  ALLUVIAL  FORESTS  AND  HYDROLO- 
!Y  OF  THE  UPPER  RHONE, 

entre   National   de   la   Recherche   Scientifique, 

oulouse  (France).   Centre  d'Ecologie  des  Res- 

jurces  Renouvelables. 

i.  Pautou,  and  H.  Decamps. 

,rchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

lo.   1,  p   13-37,  July   1985.  4  fig,  5  tab,  42  ref. 

►escriptors:  'Alluvial  forests,  'Rhone  River, 
Ecosystems,  'Water  tables,  Ecology,  Hydrology, 
reneva,  Lyon,  France,  Switzerland,  Soil  water, 
oil  aeration,  Hydrologic  models. 

he  alluvial  forest  of  the  Upper  Rhone  corridor 
tuated  between  Geneva  and  Lyon,  covering 
tore  than  10,000  hectares,  comprises  a  complicat- 
i  mosaic  of  interdependent  plant  communities.  In 
i  essentially  heterogeneous  space,  the  distribution 
F  these  communities  depends  on  water  flow  and 
ieir  influence  on  soil  characteristics.  The  diversity 
f  hydrological  sites  considerably  complicates  the 
lalysis  of  the  role  played  by  the  water-table  in 
roviding  the  vegetation  of  alluvial  forests  with 
ater.  Based  on  observations  collected  over  a 
;riod  of  fifteen  years,  a  table  of  the  main  sc- 
iences in  relation  to  various  soil  types  and  depths 
j  water- tables  is  proposed.  Due  to  their  frequent 
id  regular  fluctuations,  water  tables  sustain  the 
latial  organization  of  plant  communities.  For  the 
itire  ecosystem  studied,  biomass  increases  along 
ith  the  depth  of  water  table,  soil  aeration  and  silt 
irichment,  ranging  from  Salix  spp.  thrusts  (30  to 
)  t  D.W./ha)  to  hardwood  forests  (350  to  400  t 
i.W./ha).  Because  of  its  high  productivity,  the 
toral  vegetation  constitutes  the  basis  for  various 
luatic  and  terrestrial  trophic  networks.  Succes- 
ons  of  the  allogenic  and  autogenic  types  interpen- 
rate  each  other  and  alternatively  dominate  ac- 
>rding  to  their  remoteness  from  the  Rhone.  A 
w  consequences  of  earthworks  on  the  vegetation 
I  the  flood  plain  are  predictable  from  such  fea- 
xes  as  the  location,  composition  and  extension  of 
ie  plant  communities.  The  Rhone  model  seems  to 
:  applicable  to  other  European  valleys.  (Lantz- 
IT) 
'87-01479 


COLOGICAL  DIFFERENCES  IN  THE  DE- 
ELOPMENT  OF  THREE  BIOGEOCENOSES 
*  THE  TIGROVAYA  BALKA  RESERVE, 

kademiya  Nauk  Tadzhikskoi  SSR,  Dushanbe. 

P.  Lomov,  M.  Y.  Medvedev,  and  A.  A. 
onnov. 
jviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 

p  85-90,  March/ April  1985.  4  fig,  1  tab,  6  ref. 
ranslated  from  Ekologiya,  No.  2,  p  30-37,  March- 
pril  1985. 

escriptors:  'Ecology,  'Biogeocenoses,  'Tigro- 
lya  Balka  Reserve,  'Geochemistry,  'Soil-water- 
ant  relationships,  Soil  water,  Seasonal  variation, 
'ilting  point,  Plant  populations,  Populations, 
oots,  Shrubs,  Desert  plants,  Moisture  deficiency, 
jil  moisture  deficiency. 

he  ecological  differences  in  the  formation  of  bio- 
»cenoses  in  Tigrovaya  Balka  Reserve  are  due  to 
itonomous  or  geochemically  subordinate  condi- 
3ns  of  landscape  development.  The  autonomous 
editions  of  development  are  due  only  to  atmos- 
leric  moistening  with  seasonal  character  of  bio- 
»cenose  development,  creating  a  unique  phyto- 
mose  spectrum.  Intrazonal  geochemically  subor- 
nate  biogeocenoses  with  supplemental  ground 
oisture  are  distinguished  by  the  absence  of  devel- 
pmental  seasonality,  the  supplemental  entry  of 
»chemical  components  due  to  their  introduction 
om  other  biogeocenoses  with  the  groundwaters, 
id  by  a  high  productivity  compared  with  zonal 
lalogues.  The  ecological  differences  in  the  forma- 
3n  of  zonal  biogeocenoses  are  due  to  specific  soil 
roperties  retained  from  past  stages  of  biosphere 
svelopment.  These  properties  determine  the  high 
lagnitude  of  the  maximum  hygroscopicity  and 
xordingly  the  wilting  moisture,  which  apprecia- 
y  lower  the  volume  of  the  accessible  moisture 
id  the  productivity  of  the  foregoing  biogeocen- 
ies.  The  characteristics  of  the  structure  and  prop- 
1y  of  reserve  soils  determine  the  differences  in 
ie  distribution  of  the  root  system  of  the  major 


shrubby  dominants,  thus  indicating  the  high  adapt- 
ive capacity  of  desert  plants  to  the  distribution  and 
deficit  of  moisture.  (Doria-PTT) 

W87-01579 


CHANGES  IN  CUTICULAR  TRANSPIRATION 
RATE  AND  CUTICULAR  LD7IDS  OF  OAT 
(A VENA  SATTVA)  SEEDLINGS  INDUCED  BY 
WATER  STRESS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
M.  Svenningsson,  and  C.  Liljenberg. 
Physiologia  Plantarum  PHPLAI,  Vol.  66,  No.  1,  p 
9-14,  January  1986.  6  fig,  1  tab,  13  ref. 

Descriptors:  'Transpiration,  'Lipids,  'Oats,  'Seed- 
lings, 'Water  stress,  Alkanes,  Fatty  acids,  Alco- 
hols, Molecular  structure,  Plant  physiology. 

Two  cultivars  of  oat  were  exposed  to  short  periods 
of  water-deficit  stress  on  five  consecutive  days. 
After  two  stress  periods  the  cuticular  transpiration 
rate  was  reduced  by  30%  for  cultivar  Pendek  and 
by  47%  for  cultivar  Stormogul  II,  and  after  an- 
other three  stress  periods  by  30%  and  20%,  respec- 
tively. These  reductions  were  correlated  neither 
with  changes  in  any  of  the  so-called  epicuticular 
lipids,  nor  with  any  of  the  major  individual  con- 
stituents of  epicuticular  lipids  (alkanes,  free  and 
esterified  fatty  acids,  or  free  primary  alcohols). 
After  removal  of  the  epicuticular  lipids,  the  long 
chain  free  primary  alcohols  of  the  leaves  were 
extracted  and  determined.  The  amount  of  these, 
presumably  intracuticular,  alcohols  increased  after 
stress  and  changed  to  shorter  chain  length.  From 
these  results  it  is  concluded  that  the  intra-  as  well 
as  the  epicuticular  lipids  must  be  considered  when 
discussing  leaf  surface  lipids  as  protective  agents 
against  water  loss.  (Author's  abstract) 
W87-01638 


EFFECTS  OF  FAR-RED  LIGHT  ON  MALATE 
AND  POTASSIUM  CONTENTS  IN  COTTON 
LEAVES:  RELATION  TO  DROUGHT  RESIST- 
ANCE, 

Centre  National  de  la  Recherche  Scientifique,  Gif- 
sur-Yvette  (France).  Inst,  de  Physiologie  Vegetale. 
C.  Hubac,  D.  Guerrier,  and  U.  Bousquet. 
Physiologia  Plantarum  PHPLAI,  Vol.  66,  No.  1,  p 
37-40,  January  1986.  2  tab,  19  ref. 

Descriptors:  'Potassium,  'Malate,  'Cotton, 
'Drought  resistance,  'Far-red  light,  'Transpira- 
tion, Plant  physiology,  Calcium. 

Long-  or  short-term  far-red  light  given  before  a 
dark  treatment  modified  the  water  status  and  po- 
tassium and  malate  contents  in  cotton  leaves.  Upon 
a  long-term  treatment,  the  leaf  water  content  and 
the  leaf  water  and  osmotic  potentials  were  lower, 
whereas  stomatal  resistance  was  greater  with  a 
decrease  in  daily  transpiration.  There  was  a  paral- 
lel increase  in  potassium  and  malate,  but  the  calci- 
um content  was  not  significantly  changed.  This 
resulted  in  better  water  economy  with  an  increase 
in  drought  resistance.  Upon  a  short-term  treat- 
ment, the  accumulation  of  potassium  and  malate 
was  reversible  and  the  drought  resistance  was 
modified  accordingly.  There  was  a  positive  corre- 
lation between  the  ability  of  a  plant  to  resist  water 
stress  and  the  content  of  potassium  and  malate. 
(Author's  abstract) 
W87-01639 


SOME  PHYSIOLOGICAL  AND  GROWTH  RE- 
SPONSES OF  KIWI  FRUIT  (ACTINIDIA  CHIN- 
ENSIS)  TO  FLOODING, 

Carretera  de  Cabrils  s/n,  Barcelona  (Spain).  Unitat 

de  Tecnologia  i  Agroenergetica. 

R.  Save,  and  L.  Serrano. 

Physiologia  Plantarum  PHPLAI,  Vol.  66,  No.  1,  p 

75-78,  January  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Kiwi  fruit,  'Flooding,  'Plant 
growth,  'TRanspiration,  'Stomato,  Chlorosis,  Ne- 
crosis, Plant  Physiology,  Plant  pathology,  Plant 
water  potential,  Osmosis. 

The  effects  of  long-term  flooding  on  the  growth  of 
6-month-old  Actinidia  chinensis  Planch  cv.  Abbot 
plants  and  some  effects  on  stomatal  behavior  and 


leaf  water  relations  were  examined  under  con- 
trolled conditions  for  28  days.  Flooding  caused 
stomatal  closure  and  decreases  in  transpiration 
rate,  xylem  water  potential,  osmotic  potential,  and 
turgor  potential.  Flooding  also  caused  inhibition  of 
the  dry  weight  increase  of  leaves  plus  stems  and  of 
roots,  chlorosis  and  necrosis  of  leaves,  production 
of  hypertrophied  lenticels  and  the  appearance  of  a 
small  number  of  adventitious  roots  on  the  sub- 
merged portions  of  the  stems.  Rapid  and  partial 
stomatal  closure  by  flooding  may  not  only  be  due 
to  the  passive  mechanical  response  that  follows 
leaf  dehydration,  since  flooded  plants  showed  an 
increase  in  xylem  water  potential  and  osmotic  po- 
tential during  the  first  days  of  the  experiment. 
(Author's  abstract) 
W87-01640 


2J.  Erosion  and  Sedimentation 


ORIGIN  AND  NATURE  OF  SELECTED  INOR- 
GANIC CONSTITUENTS  IN  NATURAL 
WATERS, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-00914 


ATCHAFALAYA  RIVER  DELTA,  REPORT  7: 
ANALYTICAL  ANALYSIS  OF  THE  DEVELOP- 
MENT OF  THE  ATCHAFALAYA  RIVER 
DELTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 
F.  C.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA164931, 
A 10  in  paper  copy,  A01  in  microfiche.  Technical 
Report  No.  HL-82-15,  September  1985.  199  p,  36 
fig,  10  tab,  17  plates,  63  ref,  5  append.  Contract 
No.  DACW39-81-C-0004. 

Descriptors:  'Sediment  transport,  'Mississippi 
River  Basin,  'Deltas,  'Hydrodynamics,  'Sedimen- 
tation, Rivers,  Atchafalaya  River,  Louisiana, 
Flow,  Bays,  Turbulent  flow,  Mathematical  studies, 
Mississippi  River,  Wetlands,  Marshes,  Deposition. 

The  diversion  of  fresh  water  and  sediments  from 
the  Mississippi  River  to  the  Atchafalaya  River  is 
developing  a  new  delta  on  the  south-central  Lou- 
isiana coast.  This  study  reports  the  analytical  pre- 
diction of  future  delta  growth  based  on  the  theory 
of  turbulent  jets  that  issue  from  river  outlets  and 
discharge  into  quiescent  bays.  Results  show  that 
the  deposited  sediment  forms  a  saddle-shaped 
bottom.  Rapid  accumulation  of  suspended  sedi- 
ment near  the  river  outlet  and  an  abrupt  decline  of 
sediment  deposition  away  from  the  outlet  are  ob- 
served. It  is  concluded  that  the  riverine  inflow  has 
a  significant  influence  of  sediment  deposition 
within  a  short  longitudinal  distance,  and  that 
beyond  that  distance  the  riverine  inflow  is  insignifi- 
cant. (Cassar-PTT) 
W87-00942 


STUDY  OF  THE  RELATTONSHD?  BETWEEN 
WATER  QUALrTY  AND  SEDIMENT  TRANS- 
PORT: A  GUIDE  FOR  THE  COLLECTION  AND 
INTERPRETATION  OF  SEDIMENT  QUALITY 
DATA, 

H.  L.  Golterman,  P.  G.  Sly,  and  R.  1.  Thomas. 
Available  from  UNIPUB,  P.  O.  Box  1222,  Ann 
Arbor,  MI.  48106  as  4072-U1362,  UNESCO  Tech- 
nical Papers  in  Hydrology  26,  1983.  231  p,  70  fig, 
47  tab,  294  ref. 

Descriptors:  'Data  acquisition,  'Pollutant  identifi- 
cation, 'Sediments,  Sampling,  Water  quality,  Parti- 
cle size,  Organic  matter,  Sorption,  Chemical  pre- 
cipitation, Salinity,  Leaching,  Oxygen,  Minerals, 
Seasonal  variation,  Lake  sediments,  Bottom  sedi- 
ments, Fluvial  sediments,  Rivers,  Suspended  sedi- 
ments, Fate  of  pollutants,  Nutrients,  Bioaccumula- 
tion,  Organic  compounds,  Chemical  analysis. 

This  guidebook  is  intended  to  help  in  the  design, 
sampling,  analysis,  and  interpretation  of  sediment 
studies  in  rivers,  streams,  lakes,  ponds,  and  estu- 
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Group  2J — Erosion  and  Sedimentation 


aries.  It  shows  the  influence  of  sediment  composi- 
tion upon  water  quality  and  the  influence  of  water 
quality  upon  sediments.  The  main  subject  classifi- 
cations are  nature  and  properties  of  sediments, 
sediment  sampling  programs,  sampling  equipment 
and  analytical  methods,  data  processing,  sediment 
dating,  contaminants,  and  three  types  of  case  histo- 
ries, each  with  several  examples:  dispersion  of  con- 
taminants and  changes  with  time,  major  and  trace 
elements  and  anthropogenic  organic  compounds, 
and  nutrient  contaminants.  (Cassar-PTT) 
W87-00948 


EROSION  AND  SUSPENDED  SEDIMENT 
TRANSPORT  IN  AN  AGRICULTURAL  BASIN. 
METHOD  OF  MEASUREMENT  OF  THE  SUR- 
FACE RUNOFF,  OF  ITS  SUSPENDED  LOAD 
AND  OF  THE  TWO  COMPONENTS  OF  THE 
PARTICULATE  TRANSPORT  IN  A  RIVER 
(EROSION  ET  TRANSPORT  DE  MATIERES 
EN  SUSPENSION  DANS  UN  BASSIN  VER- 
SANT  EN  REGION  AGRICOLE.  METHODE 
DE  MESURE  DU  RUISSELLEMENT  SUPERFI- 
CTEL,  DE  SA  CHARGE  ET  DES  DEUX  COM- 
POSANTES  DU  TRANSPORT  SOLIDE  DANS 
UN  COURS  D'EAU), 

Toulouse-3  Univ.  (France).  Lab.  de  Mineralogie  et 
Cristallographie. 
D.  Etchanchu,  and  J.-L.  Probst. 
Comptes    Rendus    de    l'Academie    des    Sciences 
(Series  2)  CHDCAQ,  Vol.  302,  No.  17,  p  1063- 
1068,  May  17,  1986.  4  fig,  19  ref. 

Descriptors:  'Channel  erosion,  'Suspended  sedi- 
ments, 'Agricultural  runoff,  'Girou  River,  France, 
Fluvial  sediments. 

A  method  is  proposed  for  calculation  of  the  contri- 
butions of  channel  erosion  and  slope  erosion  to  the 
fluvial  transport  of  suspended  sediments  by  the 
Girou  River  (southwestern  France).  The  surface 
runoff  was  determined  using  the  separation  of  the 
streamflow  components  on  the  stream  hydrograph. 
During  the  water  year  1983-84,  the  surface  runoff 
represents  only  8%  of  the  total  river  flow.  About 
70%  of  the  river  suspended  load  is  produced  by 
slope  erosion,  whereas  channel  erosion  represents 
30%.  After  correction  for  channel  erosion  and  by 
using  two  different  methods  of  calculation,  the 
suspended  sediment  concentration  of  the  surface 
runoff  is  estimated  at  1  g/liter.  (Author's  abstract) 
W87-01096 


SEDIMENT  TRANSFER  TO  OVERBANK  SEC- 
TIONS, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

C.  S.  James. 

Journal  of  Hydraulic  Research,  Vol.  23,  No.  5,  p 

435-452,  1985.  3  fig,  5  tab,  16  ref. 

Descriptors:  'Sedimentation,  'Mathematical 
models,  'Suspended  sediments,  'Channels,  'Flood 
plains,  'Flow  pattern,  'Flow  velocity,  'Diffusi- 
vity,  'Shear  stress,  'Deposition,  Mathematical 
equations,  Convection,  Turbulent  flow,  Sedimenta- 
tion, Sedimentation  rates,  Bed  load,  Sand. 

A  numerical  model  for  simulating  the  transfer  of 
suspended  sediment  from  a  channel  to  an  adjacent 
floodplain  under  steady,  longitudinal  uniform  flow 
conditions  is  presented.  The  model  considers  trans- 
verse transfer  of  sediment  by  convection  and  tur- 
bulence. Turbulent  transfer  is  modelled  by  diffu- 
sion analogy  and  empirical  relationships  are  used 
to  evaluate  the  distributions  of  diffusivity  and  bed 
shear  stress.  The  equations  describing  suspended 
sediment  concentrations  under  the  influence  of 
these  transfer  mechanisms  is  solved  numerically 
using  the  Successive  Over-Relaxation  Method. 
The  model  can  be  applied  to  sediments  of  different 
sizes  and  densities  and  can  be  used  to  predict 
distribution  of  deposits  over  floodplains  and  the 
size  and  density  characteristics  of  deposited  materi- 
al. The  model  is  verified  by  comparing  predicted 
distributions  of  fine  sand  deposits  with  those  meas- 
ured in  laboratory  experiments  for  extreme  plain 
surface  conditions.  (Author's  abstract) 
W87-011I4 


PERMANENCE  OF  DEBRIS  DAMS  RELATED 
TO  RIVER  CHANNEL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-01115 


SEDIMENT    AND    NUTTUENT    DISCHARGE 
THROUGH  STREAMFLOW  FROM  TWO  EX- 
PERIMENTAL   WATERSHEDS    IN    MATURE 
OAK-BEECH    FOREST   ECOSYSTEMS    NEAR 
ISTANBUL,  TURKEY, 
Istanbul  Univ.  (Turkey).  Faculty  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01179 


STUDY  ON  SYNTHETIC  SEDIMENTGRAPHS 
FOR  UNGAGED  WATERSHEDS, 

Transviron,  Inc.,  Lutherville,  MD. 

V.  J.  Chen,  and  C.  Y.  Kuo. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p  35-54,  April  15,  1986.  9  fig,  5  tab,  15  ref. 

Descriptors:  'Sediment  yield,  'Path  of  pollutants, 
'Erosion,  Model  studies,  Sedimentgraphs,  Hydro- 
graphs,  Watershed  management,  Hydrology, 
Mathematical  studies. 

A  new  rigorous  synthetic  procedure  to  generate 
unit  sedimentgraphs  for  ungaged  watersheds  has 
been  developed.  The  model  is  based  on  a  one-hour 
unit  sedimentgraph  which  is  defined  as  the  direct 
sedimentgraph  resulting  from  one  unit  of  effective 
sediment  yield  of  a  storm  of  one-hour  duration 
generated  uniformly  over  the  basin  at  a  uniform 
rate.  Thus,  the  one-hour  sedimentgraph  of  a  storm 
for  a  specific  watershed  can  be  generated  by  con- 
volving the  one-hour  unit  sedimentgraph  with  the 
effective  sediment  erosion  of  one  hour  duration 
provided  that  the  rainfall  record  and  characteris- 
tics of  soil  and  watershed  are  known.  Results  of 
both  spatial  and  temporal  verification  of  the  devel- 
oped model  show  that  agreements  between  the 
synthetic  and  actual  sedimentgraphs  are  fairly 
good.  (Author's  abstract) 
W87-01263 


FORMATION  OF  AN  EROSION  PIT  IN  A 
STILLING  BASIN:  A  CONSEQUENCE  OF  CAV- 
ITATION, (LA  FORMATION  D'UNE  FOSSE 
D'EROSION  DANS  UN  BASSIN  DE  DISSD7A- 
TION:  UNE  CONSEQUENCE  DE  LA  CAVITA- 
TION), 

Coyne  et  Bellier,  Paris  (France). 
E.  Frossard. 

La  Houille  Blanche,  No.  6/7,  p  511-517,  1985.  6 
fig,  13  ref. 

Descriptors:  'Erosion,  'Cavitation,  'Fluid  me- 
chanics, 'Hydraulic  models,  Turbulent  flow,  Hy- 
draulic jump,  Veronese  equation,  Mathematical 
equations,  Energy  Dissipation,  Momentum. 

An  erosion  pit  may  form  in  a  basin  into  which  a 
hydraulic  jump  falls  freely.  A  simple,  semiquantita- 
tive physical  model  of  describes  the  pressure  ef- 
fects at  the  bottom  of  the  basin,  resulting  from 
three  components:  static  pressure  (tailwater  rating- 
curve),  average  dynamic  overpressure  (impact  of  a 
stationary  jump),  and  fluctuation  around  the  mean 
value  (turbulence).  From  the  characteristics  of  the 
mean  and  fluctuating  pressures  taken  from  the 
literature,  the  model  analytically  gives  the  mini- 
mum depth  eliminating  the  risk  of  cavitation  on  the 
bottom.  Formally,  and  as  an  order  of  magnitude, 
this  depth  corresponds  to  the  ultimate  erosion 
depth  given  by  Veronese's  conventional  empirical 
expression.  As  the  physical  motor  of  this  mecha- 
nism is  the  effect  of  momentum,  the  role  of  energy 
dissipation  is  discussed.  (Author's  abstract) 
W87-01328 


TRANSIENT  CHARACTER  OF  A  TURBIDITY 
CURRENT  IN  A  RESERVOIR, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-01360 


DEFORMATION   OF   RIVER   CHANNELS   IN 
THE  DAM  STRETCH, 


For  primary  bibliographic  entry  see  Field  8B. 
W87-01370 


CANALS  IN  COHESrVE  SOILS, 

For  primary  bibliographic  entry  see  Field  8B. 

W87-01390 


SOME  PRESSING  PROBLEMS  OF  CANAL  HY- 
DRAULICS, 

For  primary  bibliographic  entry  see  Field  8B. 

W87-01395 


SORTING  OF  BED  LOAD  SEDIMENT  BY 
FLOW  IN  MEANDER  BENDS, 

Minnesota  Univ.,  Minneapolis.  St  Anthony  Falls 

Hydraulic  Lab. 

G.  Parker,  and  E.  D.  Andrews. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1361-1373,  September  1985.  11  fig,  30  ref, 

append.    NSF   Grant    CEE    8311721    and    CEE 

8204953;  EPA  Grant  R808683-01. 

Descriptors:  'Bed  load,  'Sediments,  'Flow,  'Me- 
anders, 'Sediment  sorting,  Streams,  Streamflow, 
Model  studies,  Sediment  load,  Sediment  transport 

Equilibrium  sorting  of  bed  load  sediment  in  mean- 
der bends  is  described  analytically.  The  model  is 
based  on  a  relation  between  transverse  and  down- 
channel  bed  load  transport,  involving  the  inward 
transverse  pull  on  bed  load  grains  due  to  secondary 
currents,  and  the  lateral  downslope  pull  on  bed 
load  grains  due  to  gravity.  This  theory  is  coupled 
with  a  simple  treatment  of  flow  in  bends,  an  analyt- 
ically determined  bend  shape,  and  the  condition  of 
continuity  of  each  grain  size  range  in  transport  to 
describe  sorting.  The  sorting  process  is  initiated  at 
the  upstream  inflection  point  of  a  bend  and  termi- 
nates at  the  downstream  inflection  point.  The 
theory  indicates  that  the  locus  of  coarse  material 
moves  constantly  outward  as  the  bend  is  traversed 
in  the  downstream  direction.  For  periodic  bends, 
the  locus  of  coarse  material  crosses  from  the  inside 
to  the  outside  at  a  point  where  the  downchannel 
centerline  direction  is  parallel  to  the  valley  direc- 
tion; this  is  typically  at  or  near  the  bend  apex.  This 
compares  well  with  observed  results.  (Doria-PTT) 
W87-01530 


ESTIMATING  TOTAL  SUSPENDED  SEDI- 
MENT YTELD  WITH  PROBABILITY  SAM- 
PLING, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

R.  B.  Thomas. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1381-1388,  September  1985.  2  fig.  1  tab,  17 

ref. 

Descriptors:  'Suspended  sediments,  'Estimating, 
'Probability  sampling,  'Sediment  yield,  'Sam- 
pling, 'SALT  method,  Mathematical  studies,  Sedi- 
ment discharge,  Flow. 

The  Selection  At  List  Time  (SALT)  technique  for 
sampling  sediment  with  probability  proportional  to 
the  magnitude  of  estimated  sediment  transport  uses 
a  sediment  rating  function  to  calculate  an  auxiliary 
variable  that  directs  the  sampling  process.  The 
auxiliary  variable  is  an  estimate  of  the  suspended 
sediment  yield  during  a  short  time  period  (sample 
unit)  and  must  be  calculated  for  every  unit  in  the 
population.  Sampling  efficiency  is  improved  be- 
cause the  probability  of  taking  a  sample  is  propor- 
tional to  the  estimated  contribution  of  that  unit  to 
the  total  yield.  This  procedure  gives  unbiased  esti- 
mates of  total  suspended  sediment  yield  and  the 
variance  of  the  estimate  while  automatically  em- 
phasizing sampling  at  higher  flows.  When  applied 
to  real  data  with  known  yield,  the  SALT  method 
underestimated  total  suspended  sediment  yield  by 
less  than  1%,  whereas  estimates  by  the  flow  dura- 
tion sediment  rating  curve  method  averaged  about 
51%  underestimation.  The  SALT  scheme  requires 
obtaining  samples  with  a  pumping  sampler,  stage 
sensing  device,  and  small  battery-powered  comput- 
er. (Doria-PTT) 
W87-01532 


WATER  CYCLE— Field  2 


EFFECTS  OF  SUSPENDED  SEDIMENT  ON 
THE  OPEN-CHANNEL  VELOCITY  DISTRIBU- 
TION, 

Science  and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

N.  L.  Coleman. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  10,  p  1377-1384,  September  1986.  9  fig,  2  tab, 

lOref. 

Descriptors:  'Sediment  transport,  'Geomorpho- 
logy,  'Suspended  sediment,  'Open  channels, 
•Channel  flow,  •Row  velocity,  Mathematical 
analysis.  Mathematical  equations,  Hydraulic  prop- 
erties. 

Experiments  were  performed  in  which  suspended 
sediment  concentration  in  open-channel  bounded 
shear  flow  was  varied  systematically  while  flow 
depth,  slope,  and  discharge  were  held  essentially 
constant.  The  effect  of  variation  in  suspended  sedi- 
ment concentration  on  velocity  profile  characteris- 
tics was  investigated.  The  wake  region  functions 
for  clear-water  control  profiles  were  equally  appli- 
cable to  profiles  in  sediment-suspending  flows,  in- 
dicating that  the  wake  strength  coefficient  II,  and 
not  the  wake  region  function  itself,  is  affected  by 
the  presence  of  suspended  sediment.  The  thickness 
of  the  inertial  (logarithmic)  region  was  relatively 
smaller  in  sediment-suspending  flow  than  in  com- 
parable clear-water  flows.  The  Karman  coefficient 
remained  essentially  constant  over  a  range  of  Rich- 
ardson numbers  from  zero  (clear  water)  to  about 
100  (capacity  sediment  suspension).  The  wake 
strength  coefficient  varied  from  a  clear-water  as- 
ymptote of  about  0.2  to  a  capacity  suspension 
asymptote  of  about  0.9.  The  function  was  universal 
for  the  three  particle  sizes  used  in  the  experiments. 
In  classical  law  of  the  wall  coordinates,  the  loga- 
rithmic parts  of  velocity  profiles  in  sediment-sus- 
pending flow  were  shifted  downward  relative  to 
control  profiles  in  comparable  clear-water  flows. 
(Lantz-PTT) 
W87-01587 


SEDIMENT  TRANSPORT  CAPACITY  OF 
SHEET  AND  RHX  FLOW:  APPLICATION  OF 
UNIT  STREAM  POWER  THEORY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

I.  D.  Moore,  and  G.  J.  Burch. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  8,  p  1350-1360,  August  1986.  11  fig,  2  tab,  37 

ref. 

Descriptors:  'Sediment  transport,  •Laminar  flow, 
•Rill  flow,  *Unit  Stream  Power  Theory,  •Mathe- 
matical analysis,  Clays,  Slope,  Overland  flow,  Ag- 
gregates, Flow  rates,  Mathematical  studies. 

Theoretical  equations  for  calculating  the  unit 
stream  power  of  both  sheet  and  rill  flow  were 
developed  and  used  to  predict  the  sediment  trans- 
port capacity  of  such  flows.  Independent  data  sets 
from  three  sources  representing  both  finely  aggre- 
gated clay  soils  and  coarse  textured  nonaggregated 
soils,  sheet,  rill,  and  composite  sheet  rill  flow  sys- 
tems, and  a  range  of  slopes  were  used  to  test  the 
utility  of  the  method.  The  results  were  very  good 
and  demonstrated  the  simplicity  and  robustness  of 
the  method.  For  shallow  overland  flow  the  best 
results  were  obtained  when  the  critical  unit  stream 
power  at  incipient  sediment  motion  was  treated  as 
a  constant  value  that  was  independent  of  slope. 
The  results  also  suggest  that  a  unique  value  of 
critical  unit  stream  power  for  rill  initiation  exists 
that  is  independent  of  soil  type.  For  noncohesive 
loams  or  fine  sands  and  finely  aggregated  clay 
soils,  the  sediment  transport  capacity  can  be  accu- 
rately predicted  from  a  knowledge  of  the  physical 
characteristics  of  the  soil  or  bed  material  alone. 
For  aggregated  clay  soils  this  requires  information 
on  the  aggregate  size  distribution  and  the  effects  of 
soil  particle  size  differentiation  as  flow  rates  and 
unit  stream  powers  increase  with  the  transition 
from  sheet  to  rill  flow.  (Author's  abstract) 
W87-01637 


INFLUENCE  OF  DRAINAGE  AREA  FACTORS 
ON  THE  WATER  QUALITY  OF  SMALL  LAKES 


IN   THE   KOUTAJOKI   RIVER   BASIN   WITH 
SPECIAL  REFERENCE  TO  METALS, 

Water  District  Office  of  Oulu  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01741 


STEADY-STATE  MODEL  FOR  TWO  HUMIC 
FRACTIONS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01754 


MISSISSIPPI  RIVER  PASSES  PHYSICAL 
MODEL  STUDY:  REPORT  2,  SHOALING  AND 
HYDRAULIC  INVESTIGATIONS  EN  SOUTH- 
WEST PASS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-01759 


MORPHOLOGIC  EFFECTS  OF  LOWER  MIS- 
SISSIPPI RIVER  DEKE  FIELDS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
N.  R.  Nunnally,  and  L.  B.  Beverly. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Miscellaneous 
Paper  E-86-2,  May  1986.  Final  Report.  72  p,  5  fig, 
9  tab,  20  ref,  append.  Contract  No.  DACW83-M- 
1287. 

Descriptors:  *Channel  morphology,  'Mississippi 
River,  *Dikes,  Aerial  photography,  Surveys, 
Channels,  River  flow,  River  mechanics,  Sloughs, 
Chutes,  Pools. 

Low- water  photographs  taken  in  1962  and  1976 
and  comprehensive  hydrographic  surveys  done  in 
1962-64  and  1974-75  were  used  to  measure  mor- 
phologic changes  in  diked  and  undiked  reaches  of 
the  lower  Mississippi  River.  River  surface  area 
between  river  miles  320  and  954  was  classified  as 
main  channel,  secondary  channel,  slough,  chute,  or 
pool.  The  1962  and  1976  areas  in  each  category 
were  measured  from  the  photographs.  River  stage 
at  the  time  of  photography  averaged  about  2  ft  (0.6 
m)  lower  in  1976,  so  1976  measurements  were 
adjusted  for  stage  differential,  based  on  width 
measurements  taken  from  the  hydrographic  sur- 
veys. Results  were  summarized  for  diked  and  un- 
diked reaches.  Total  river  area  remained  relatively 
constant.  Secondary  channel  area  decreased  by 
16.28  sq  mi  (42.2  sq  km)  (-38.6%),  but  this  was 
offset  by  increased  in  sloughs,  chutes,  and  pools. 
Sloughs  increased  by  7.13  sq  mi  (18.5  sq  km) 
(+53.2%),  chutes  by  6.92  sq  mi  (17.9  sq  km) 
(  +  44.8%),  and  pools  by  5.09  sq  mi  (13.2  sq  km) 
(+2,357.1%).  Practically  all  of  the  loss  occurred  in 
secondary  channel  area,  and  all  of  the  increase  in 
sloughs,  chutes,  and  pools  occurred  in  diked 
reaches.  Analysis  of  changes  by  age  of  dike  field 
revealed  no  noticeable  trends  or  patterns.  (Lantz- 
PTT) 
W87-01760 
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EVALUATION  OF  THE  VALEDITY  AND  STA- 
TISTICAL VARIABILITY  OF  LITHIUM  AND 
FLUORIDE  DISTRIBUTION  COEFFICIENT 
VALUES  IN  A  COMPLEX  GEOCHEMICAL 
SYSTEM, 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 
H.  F.  Pavlik,  and  D.  D.  Runnells. 
DOE  Research  Highlight  Report  DOE/ER-0261, 
January  1986.  16  p,  2  fig,  5  tab,  7  ref. 

Descriptors:  *Statistical  analysis,  'Lithium,  'Fluo- 
ride, 'Distribution  coefficients,  'Geochemistry, 
Path  of  pollutants,  Mathematical  analysis,  Adsorp- 
tion, Analysis  of  variance,  Piceance  Creek,  Colora- 
do. 

This  research  presents  a  statistical  evaluation  of  the 
validity  of  the  distribution  coefficient  (Kd)  to  de- 
scribe adsorption  of  lithium  and  fluoride  in  a  com- 


Chemical  Processes — Group  2K 

plex,  natural  rock-fluid  system.  The  general  goal  of 
the  research  was  to  generate  Kd  parameters  appro- 
priate for  simulating  contaminant  migration  from 
oil  shale  waste  disposal  sites  planned  for  the  Pi- 
ceance Creek  Basin  of  western  Colorado.  Specific 
objectives  were  to:  (1)  Test  the  key  assumptions 
that  control  valid  application  of  the  Kd  in  any 
rock-fluid  system.  Included  among  these  are  the 
assumptions  that  the  slope  of  the  partitioning  func- 
tion is  constant  and  linear,  that  the  choice  of  solid/ 
solution  ratio  used  in  laboratory  batch  studies  has 
no  effect  on  the  Kd  determination,  and  that  the  Kd 
value  is  independent  of  concentration;  and,  (2) 
Determine  the  statistical  variability  of  Kd  values 
for  lithium  and  fluoride  obtained  in  the  laboratory 
and  hence  provide  a  confidence  interval  for  Kd 
values  for  this  rock-fluid  system.  Linear  regression 
analyses  of  adsorption  isotherm  (S-C)  data  showed 
that  the  partitioning  function  between  sorbate  and 
adsorbent  is  linear  under  the  range  of  concentra- 
tions chosen  for  the  lithium  and  fluoride  experi- 
ments. The  validity  of  linear  adsorption  models  for 
both  lithium  and  fluoride  indicate  that  concentra- 
tion effects  have  negligible  impact  on  Kd  values  in 
this  rock-fluid  system.  However,  Kd  values  for 
fluoride  are  approximately  twice  as  large  as  those 
for  lithium.  Evaluation  of  adsorption  isotherm  data 
reveal  that  despite  major  differences  in  geochemi- 
cal  behavior,  sorption  of  lithium  and  fluoride  is 
subject  to  remarkably  similar  trends  in  variance  in 
this  rock-fluid  system.  Variance  of  sorbed  solute 
increases  from  solid/  solution  ratio  1:2  to  1:20  and 
the  slope  (Kd)  of  the  S-C  function  is  relatively 
constant  from  ratio  to  ratio.  Analysis  of  covariance 
results  indicate  that  the  choice  of  solid/solution 
ratio  has  no  statistically  significant  effect  on  the 
Kd  determination.  However,  high  mass-to-fluid 
ratios  generate  Kd  values  that  have  lower  variance 
and  greater  reproducibility  than  low  mass  to  fluid 
ratios.  (Lantz-PTT) 
W87-00874 


ANAEROBIC  BIOGEOCHEMICAL  PROCESS- 
ES EN  THE  SUBSURFACE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00884 


HYDROPHYSICAL  INTERACTIONS  OF  OR- 
GANIC CHEMICALS  WITH  GEOLOGICAL 
MATERIALS:  REVIEW  OF  INTERACTIONS 
OF  ORGANIC  CHEMICALS  EN  THE  SUBSUR- 
FACE WITH  EMPHASIS  ON  CLAYS  AND 
LOW  PERMEABILITY  SEDIMENTARY 
ROCKS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00885 


ACIDIFICATION:      A 
POLICY      AND      RE- 


THRESHOLDS  FOR 
FRAMEWORK  FOR 
SEARCH, 

Environmental  Defense  Fund,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00890 


FIRST  CANADIAN/AMERICAN  CONFER- 
ENCE ON  HYDROGEOLOGY:  PRACTICAL 
APPLICATIONS  OF  GROUND  WATER  GEO- 
CHEMISTRY. 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00892 


ROLE  OF  REGIONAL  GRAVITY  FLOW  IN 
THE  CHEMICAL  AND  THERMAL  EVOLU- 
TION OF  GROUND  WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00893 


OCCURRENCE  OF  DISSOLVED  OXYGEN 
AND  THE  ORIGIN  OF  FERRIC  HYDROXIDE- 
CEMENTED  HARDBEDS  IN  THE  PATUXENT 
AQUIFER,  MARYLAND, 


* 
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Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
F.  H.  Chapelle. 

IN:  First  Canadian/American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  41-46,  4  fig,  1 1  ref. 

Descriptors:  'Groundwater  geochemistry,  *Dia- 
genesis,  'Dissolved  oxygen,  'Ferric  hydroxide, 
'Hardbeds,  'Patuxent  Aquifer,  'Maryland,  Water 
quality,  Groundwater  movement,  Sulfates, 
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The  outcrop  area  of  the  Patuxent  Aquifer  (Lower 
Cretaceous)  in  Maryland  exhibits  lenses  of  ferric 
hydroxide-cemented  sandstones  and  conglomer- 
ates. In  this  paper,  it  is  proposed  that  the  observed 
cementation  is  post-depositional  in  origin  and  has 
resulted  from  the  reaction  of  groundwater  with 
aquifer  materials.  The  chemical  composition  of 
water  in  the  Patuxent  Aquifer  changes  systemati- 
cally as  it  flows  down  the  hydrologic  gradient.  In 
the  outcrop-recharge  area,  Patuxent  water  contains 
high  concentrations  of  dissolved  oxygen  (5-10  mg/ 
1),  low  concentrations  of  dissolved  iron  (0.01-0.1 
mg/1)  and  sulfate  (1.0-2.0  mg/1),  and  a  relatively 
low  pH  (4.5-5.5  pH  units).  Much  of  the  ground- 
water entering  the  aquifer  in  the  outcrop  area  is 
subsequently  discharged  to  perennial  streams. 
About  1  inch/year  (2.5  cm/yr)  of  recharge,  how- 
ever, enters  the  confined  part  of  the  aquifer  system 
and  flows  downgradient.  As  this  water  flows 
downgradient,  dissolved  oxygen  (02)  concentra- 
tions decrease  and  dissolved  sulfate  concentrations 
increase  in  a  molar  ratio  of  about  3-to-l.  These 
changes  occur  as  pyrite  and  lignite,  which  are 
important  lithologic  constituents  of  the  Patuxent, 
and  are  oxidized.  As  a  result  of  these  processes, 
ferric  hydroxide  is  precipitated  as  dissolved 
oxygen  and  is  consumed.  Because  the  atmosphere 
is  the  only  source  of  dissolved  oxygen  to  Patuxent 
Aquifer  water,  the  occurrence  of  ferric  hydroxide 
cementation  is  restricted  to  within  about  2  mi  (3.2 
km)  of  the  outcrop-recharge  area.  (See  also  W87- 
00892)  (Author's  abstract) 
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This  paper  discusses  methods  for  learning  quantita- 
tive details  of  the  evolutionary  reaction  path  of 
water  and  rock  along  recognized  or  hypothetical 
flow  lines  in  groundwater  systems.  The  goals  are: 
(1)  to  identify  those  minerals  that  are  recognized 
flow  line,  (2)  to  determine  the  regional  variation  in 
the  number  of  moles  of  each  mineral  entering  or 
leaving  the  groundwater,  and  (3)  to  predict  water 
quality  and  mass  transfer  in  systems  yet  unstudied. 
Various  concepts  of  geochemical  modeling  are  re- 
viewed and  compared  as  they  apply  to  the  inverse 
problem  and  the  forward  problem.  The  inverse 
problem  attempts  to  find  a  set  of  net  mass  transfer 
reactions  that  are  thermodynamically  feasible  and 
satisfy  the  mass  balance  criteria  using  the  available 
hydrochemical  data.  The  forward  problem  in- 
volves a  priori  prediction  of  water  composition 
and  reaction  path  in  hypothetical  systems.  The 
forward  problem  has  the  advantage  of  predicting 
details  of  thermodynamically  valid  reaction  paths 
between  the  initial  and  final  points,  provided  each 
path  is  constrained  by  the  net  mass  transfer  derived 
from  the  inverse  problem.  While  defining  the  net 
mass  transfer  along  the  flow  line,  the  inverse  prob- 
lem in  not  directly  constrained  by  thermodynamics 
and  results  should  be  checked  by  the  forward 
problem,  or  at  least  partially  through  thermody- 
namic speciation  calculations  at  the  initial  and  final 
points  in  the  system.  (See  also  W87-00892)  (Lantz- 
PTT) 
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The  main  objective  of  all  graphical  and  statistical 
techniques  for  evaluating  formation  water  analyses 
is  to  obtain  information  which  is  not  readily  appar- 
ent from  the  analyses.  The  specific  treatment  tech- 
nique depends,  to  a  great  extent,  on  the  nature  of 
the  required  information  and  the  size  of  the  data 
base.  Four  multivariate  statistical  methods  are  ap- 
plied to  the  same  data  set  and  comparisons  made 
between  the  results  obtained.  Factor  analysis  is 
probably  the  most  powerful,  and  intrinsically  pro- 
vides the  most  information,  allowing  the  identifica- 
tion of  populations  by  Q-mode  analysis  and  of 
fundamental  geochemical  relations  by  R-mode 
analysis.  Both  discriminant  analysis  and  cluster 
analysis  can  be  used  to  identify  populations,  the 
advantage  of  the  former  being  the  determination  of 
the  major  discriminators  in  pre-selected  provisional 
populations  and  of  the  latter  the  statistical  selection 
of  populations  with  a  priori  knowledge.  Because 
many  geochemical  data  are  lognormally  distribut- 
ed, and  extreme  outliers  may  exert  undue  influence 
in   discriminant  (and   especially  cluster)  analysis, 


multi-response  permutation  procedures  (MRPP) 
are  particularly  important  in  confirming  the  effica- 
cy of  the  discriminant  analysis  because  there  is  no 
underlying  distributional  assumption  about  the  data 
set.  Future  directions  in  statistical  applications  to 
formation  water  analyses  include  linking  multivar- 
iate statistical  techniques  to  the  results  of  solution- 
mineral  relation  studies,  trend  surface  maps  of  a 
combination  of  statistical/solution-mineral  results, 
and  steady-state  and  transient  models  of  heat- 
chemical-mass  transport.  (See  also  W87-00892) 
(Lantz-PTT) 
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This  paper  is  concerned  with  the  geochemistry  of 
regional  groundwaters  and  mineral  springs  and 
mud  volcanoes  of  the  Copper  River  Basin,  Alaska. 
It  is  part  of  a  recent  study  undertaken  by  the 
Alaska  Division  of  Geological  and  Geophysical 
Surveys  (ADGGS)  to  assess  the  geothermal  re- 
sources of  the  area.  The  Copper  River  Basin  is 
located  in  southcentral  Alaska,  and  is  bounded  to 
the  north  by  the  Alaska  Range,  on  the  east  by  the 
Wrangell  Mountains,  on  the  south  by  the  Chugach 
Range  and  on  the  west  by  the  Talkeetna  Moun- 
tains. In  the  immediate  vicinity  of  the  basin,  ex- 
treme elevations  of  the  bounding  mountains  range 
from  8,000  feet  in  the  Talkeetna  Mountains  to 
16,000  feet  in  the  Wrangell  Mountains,  which  are 
volcanic  in  origin.  Within  the  study  area,  Mt. 
Drum  has  erupted  as  recently  as  200,000  years  B.P. 
Mt.  Wrangell  continues  to  emit  steam  and  ash,  and 
has  undergone  a  heating  event  within  the  last  10 
years.  With  reference  to  the  previously  published 
chemical  data,  the  questions  addressed  in  this 
paper  are:  (1)  What  are  the  chemical  differences 
among  the  regional  groundwater.;  (2)  With  what 
mineral  phases  are  the  different  waters  equilibrat- 
ed.; (3)  Can  either  of  the  mud-volcano  waters  be 
derived  by  simple  mixing  of  meteoric  water  with 
the  remaining  mud-volcano  water.;  and,  What  can 
be  said  the  mud-volcano  water  and  gases  based  on 
the  geochemistry  of  this  water.  (See  also  W87- 
00892)  (Lantz-PTT) 
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"his  book  presents  a  background  on  the  inorganic 
onstituents  found  in  water.  A  general  treatment  of 
le  sources  or  representative  species  found  in  both 
atural  waters  and  wastewaters  is  followed  by  a 
iscassion  on  the  effects  of  hydrolysis,  complexa- 
on,  and  dissolution  in  conjunction  with  redox  and 
H  in  the  environmental  dynamics  of  these  species, 
"his  sets  the  stage  for  a  detailed  discussion  of  these 
spies  in  the  succeeding  two  chapters.  The  fourth 
hapter  deals  with  conductance,  a  general  measure 
f  solution  ionic  content.  Both  reaction  rates  and 
quilibrium  composition  in  water  are  regulated  by 
snic  strengths  so  that  solution  behavior  is  ulti- 
lately  tied  to  the  nature  and  the  total  amount  of 
issolved  species,  which,  in  turn,  can  be  measured 
y  conductance.  Although  conductance  measure- 
lents  are  thus  a  widely  applied  parameter  in  aque- 
us  measurements,  they  do  have  their  limits  of  use 
nd  interpretation.  So  the  underlying  theory  is 
resented  with  the  practical  applications  to  guide 
he  reader  in  the  proper  use  and  interpretation  of 
onductance  data.  This  same  format  will  be  found 
i  most  of  the  chapters  throughout  this  work, 
"urbidity,  like  conductance,  is  an  indirect  or  surro- 
»te  measurement  of  some  of  the  components  com- 
rising  that  complex  material  we  refer  to  as 
water.'  However,  while  conductance  measure- 
lents  pertain  to  charged,  dissolved  species  in 
rater,  turbidity  measurements  relate  to  undis- 
olved,  suspended  matter  in  water.  This  relation- 
hip  is  not  a  simple  one,  and  the  in-depth  treatment 
if  light  scattering  theory  principles,  are  intended 
o  give  the  reader  a  sufficient  understanding  of  the 
omplexity  of  turbidimetric  responses  so  that  appli- 
ation  and  interpretation  of  turbidimetric  data  can 
e  applied  intelligently.  Chapter  6  concludes  this 
'olume  with  a  survey  of  general  water  quality 
nalytical  procedures  used  for  measuring  individ- 
lal  inorganic  species.  (Lantz-PTT) 
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Inorganic  species  enter  natural  waters  from  a  vari- 
:ty  of  sources.  The  weathering  of  rocks  and  soils 
lirectly  exposed  to  surface  waters  is  usually  the 
argest  natural  source.  Atmospheric  fallout  of  par- 
iculate  matter  from  natural  sources  as  well  as  from 
inthropogenic  inputs,  which  include  the  combus- 
ion  of  fossil  fuels  and  material  processing,  can 
ntroduce  relatively  large  quantities  of  inorganic 
species  into  natural  water  systems.  Other  anthropo- 
genic inputs,  including  the  discharging  of  various 
treated  and  untreated  liquid  wastes  to  the  receiving 
waters  of  the  contamination  of  the  aquatic  system 
through  various  construction,  mining,  lumbering, 
sr  similar  activities,  can  introduce  large  quantities 
of  inorganic  constituents  into  natural  waters.  Deg- 


radation products  of  plant  and  animal  tissue  also 
contribute  small  amounts  of  inorganic  species  to 
receiving  waters.  Natural  water  systems  are  highly 
complex  electrolyte  solutions  in  contact  with  a 
variety  of  inorganic  and  organic  solids.  Inorganic 
constituents  from  whatever  source,  once  having 
entered  natural  water  systems,  are  subject  to  the 
complex  abiotic  and  biological  interactions  occur- 
ring in  the  natural  environment.  The  solubility  of 
minerals  and  coordination  compounds  of  inorganic 
ions  is  considered  the  most  important  phenomenon 
responsible  for  the  presence  of  trace  elements  in 
natural  waters.  The  significant  parameters  control- 
ling the  solubility  of  mineral  phases  are  the  pH  and 
redox  of  the  solution,  the  type  and  concentration 
of  complexing  inorganic  and  organic  ligands  and 
chelating  agents,  and  the  oxidation  state  of  the 
mineral  components.  (Lantz-PTT) 
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Oxidation  and  reduction  (redox)  reactions  play  an 
important  role  in  determining  the  behavior  of 
many  elements  in  the  environment.  For  example, 
the  mobilities  of  a  large  number  of  metals  and  the 
aqueous  forms  of  biologically  important  elements 
such  as  nitrogen  and  sulfur  are  strongly  dependent 
upon  the  redox  potential.  Indeed,  the  energy  to 
support  non-photosynthetic  forms  of  life  is  largely 
derived  from  redox  reactions.  Previous  investiga- 
tions compiled  from  the  literature  all  of  the  redox 
and  pH  measurements  that  they  considered  to  be 
reliable  and,  along  with  their  own  extensive  meas- 
urements, attempted  to  define  the  redox  potential 
(E  sub  h)-pH  limits  of  the  natural  environment. 
Discussed  in  this  chapter  is  the  E  sub  h,  which  is 
related  to  the  activity  of  electrons  in  the  same 
manner  that  pH  is  related  to  the  activity  of  protons 
(H(  +  )).  Redox  measurements  have  been  used,  fre- 
quently misused,  by  investigators  in  many  diverse 
fields  over  the  past  four  decades.  Properly  applied, 
the  redox  potential  is  a  very  useful  parameter  in 
describing  and  predicting  the  behavior  of  many 
important  elements  that  occur  in  more  than  one 
oxidation  state  in  the  natural  environment.  Meas- 
urement of  redox  potentials  using  the  electrode 
pair,  consisting  of  one  inert  metal  electrode  cou- 
pled with  a  reference  electrode  of  hydrogen,  calo- 
mel or  silver-silver  chloride,  is  discussed.  (Lantz- 
PTT) 
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Alkalinity  is  a  routinely  measured  parameter  for 
natural  waters  and  wastewaters,  whereas  acidity  is 
less  commonly  measured  but  is  involved  at  least 
conceptually  in  the  analysis  of  low-pH  solutions 
such  as  rainfall.  Standard  procedures  simplify  the 
recipe  for  analysis  of  alkalinity  and  acidity  to  a 
titration  to  one  equivalence  point,  although  since 
equivalence  points  vary  with  concentration,  more 
refined  methods  have  been  developed.  The  basis  of 
this  concentration  dependence  is  developed  along 
with  the  concept  of  equivalence  point,  endpoint, 
and  buffer  capacity  of  different  systems.  Stable  pH 
meters  are  now  commonly  available  and  permit  the 


analysis  of  linearized  segments  of  a  titration  curve 
is  commonly  called  a  'Gran  analysis'  or  'modified 
Gran  analysis'.  This  technique  greatly  increases  the 
precision  of  analysis,  requires  fewer  assumptions, 
and  can  be  used  to  obtain  more  information  about 
the  solution  from  the  determination  of  dissociation 
constants.  The  basis  of  the  Gran  analysis  and  labo- 
ratory and  field  methods  using  it  are  described. 
Alkalinity  is  a  concentration  measure  typically  in- 
volving an  electrode  system,  responding  to  activi- 
ties. The  significance  of  constant  ionic  strength, 
electrode  effects,  and  response  are  discussed  in 
detail,  and  an  alternative  approach  to  the  use  of  pH 
buffers  is  proposed.  This  chapter  also  deals  with 
other  systems  as  well  as  the  carbonate  system. 
(Author's  abstract) 
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This  chapter  briefly  considers  the  physical  basis  for 
electrical  conductance  in  aqueous  solutions  (specif- 
ic conductance  and  equivalent  conductance),  the 
influence  of  solute  concentrations  and  related  fac- 
tors on  conductance  (ionic  mobility),  and  the  ways 
in  which  these  influences  can  be  evaluated.  The 
techniques  and  instruments  used  for  measuring 
conductance  are  described  and  the  use  of  the  meas- 
ured values  in  various  types  of  interpretations  of 
interest  in  the  field  of  water  chemistry  and  water 
anlaysis  are  then  reviewed.  Users  of  water  analyses 
have  developed  relations  that  can  be  used  in 
making  estimates  of  dissolved  ionic  concentrations 
based  on  conductivity  determinations.  Applicabil- 
ity and  reliability  limits  for  these  kinds  of  estimates 
are  explored.  (Lantz-PTT) 
W87-00917 


THEORY  AND  MEASUREMENT  OF  TURBIDI- 
TY AND  RESIDUE, 

Hach  Co.,  Loveland,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00918 


PRECIPITATION  CHEMISTRY, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-00974 


PHOTOOXIDATION  OF  THIOETHER  PESTI- 
CIDES ON  SOIL  SURFACES, 

Nevada  Univ.,  Reno.  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01117 


HILLSLOPE  HYDROCHEMISTRY  AND 
STREAM  RESPONSE  ON  A  WOODED,  PER- 
MEABLE BEDROCK:  THE  ROLE  OF  STEM- 
FLOW, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-01 169 


CHARACTERISTICS  OF  AN  UNUSUAL 
HIGHLY  ALKALINE  WATER  FROM  THE  MA- 
QARES  AREA,  NORTHERN  JORDAN, 

Jordan  Univ.,  Amman.  Dept.  of  Geology  and  Min- 
eralogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-01173 


GROUNDWATER    RECHARGE    ESTIMATION 
USING      CHLORIDE,      DEUTERIUM      AND 
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OXYGEN-18  PROFILES  IN  THE  DEEP  COAST- 
AL SANDS  OF  WESTERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-01174 


HEAVY  METAL  CONTENT  OF  RAINWATER 
IN  GENEVA,  NEW  YORK,  DURING  1983, 

Hobart  and  William  Smith  Colleges,  Geneva,  NY. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-01222 


SEPARATION  AND  PRECONCENTRATION 
OF  HEAVY  METALS  IN  ENVUtONMENTAL 
SAMPLES  BY  NICOTTNIUM  MOLYBDO- 
PHOSPHATE  RESIN, 

Makerere    Univ.,    Kampala   (Uganda).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01223 


DETERMINATION  OF  THE  COMPONENTS 
OF  STORMFLOW  USING  WATER  CHEMIS- 
TRY AND  ENVIRONMENTAL  ISOTOPES, 
MATTOLE  RIVER  BASIN,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA. 

V.  C.  Kennedy,  C.  Kendall,  G.  W.  Zellweger,  T. 

A.  Wyerman,  and  R.  J.  Avanzino. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  1/2, 

p   107-140,  April   15,   1986.  9  fig,  2  tab,  70  ref. 

Descriptors:  'Chemical  composition,  •Rainfall, 
•Runoff,  *Storm  runoff,  Mattole  River,  California, 
Water  quality,  Geochemistry,  Isotope  studies,  Soil 
water. 

The  chemical  and  isotopic  composition  of  rainfall 
and  stream  water  was  monitored  during  a  storm  in 
the  Mattole  River  basin,  northwestern  California, 
in  January  1972.  About  250  mm  of  rain  fell  within 
6  days  following  24  days  of  little  or  no  precipita- 
tion. River  discharge  increased  from  22  to  a  peak 
of  1300  cu  meters  per  sec;  chloride  and  silica 
concentrations  decreased  from  3.2  to  2.1  and  11.5 
to  8.6  mg  per  liter,  respectively.  Despite  the  large 
volume  of  storm  runoff  and  the  low  solute  content 
of  the  rainfall,  the  concentration  of  some  solutes  in 
the  runoff  remained  remarkably  stable.  Similarly, 
although  the  isotopic  content  of  the  rain  was 
highly  variable  and  quite  different  from  that  of 
prestorm  river  water,  the  isotopic  composition  of 
the  river  water  changed  relatively  little.  A  major 
factor  in  the  formation  of  stormflow  is  believed  to 
be  displacement  of  prestorm  soil  water  by  the  rain. 
The  lateral  movement  of  water  through  soils  on 
the  hillslopes  probably  accounts  for  the  stabiliza- 
tion, which  occurs  in  the  interfluve  areas  during  a 
relatively  short  period,  up  to  a  few  tens  of  hours.  It 
appears  inappropriate  to  draw  conclusions  about 
the  relative  proportions  of  groundwater  and  rain- 
fall in  runoff  from  a  particular  storm  based  only  on 
the  average  compositions  of  rainfall,  stormflow, 
and  prestorm  river  water.  (Cassar-PTT) 
W87-01267 


METHOD  FOR  PREDICTING  THE  RATE  OF 
ABIOTIC  DEGRADATION  OF  ORGANIC 
CHEMICALS  IN  THE  ENVIRONMENT,  (EINE 
VORAUSSAGEMETHODE  ZUM  ABIOTIS- 
CHEN  ABBAUVERHALTEN  VON  ORGANIS- 
CHEN  CHEMIKALIEN  IN  DER  UMWELT), 
Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Radio- 
chemie. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01334 


PRACTICAL  APPLICATION  OF  THE  EQUIVA- 
LENCE TEST  USING  THE  DETERMINATION 
OF  NITRATE  AND  NITRITE  IONS  AS  AN  EX- 
AMPLE, (DIE  PRAKTISCHE  ANWENDUNG 
DES  GLEICHWERTIGKEITSTESTES  AM  BEI- 
SPIEL  DER  BESTIMMUNGEN  DER  NITRAT- 
UND  NITRIT-IONEN), 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01340 


SIZE  FRACTIONATION  TECHNIQUES  IN 
THE  DETERMINATION  OF  ELEMENTS  AS- 
SOCIATED WITH  PARTICULATE  OR  COL- 
LOIDAL MATERIAL  IN  NATURAL  FRESH 
WATERS, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
B.  Salbu,  H.  E.  Bjornstad,  N.  S.  Lindstrom,  E. 
Lydersen,  and  E.  M.  Brevik. 
Talanta  TLNTA2,  Vol.  32,  No.  9,  p  907-913,  Sep- 
tember 1985.  3  fig,  4  tab,  1 1  ref. 

Descriptors:  'Groundwater  quality,  'Water  analy- 
sis, 'Size  fractionation,  'Particulate  matter,  'Col- 
loidal matter,  'Fresh  water,  Trace  elements,  Filtra- 
tion, Centrifugation,  Ultrafiltration,  Element  distri- 
bution, Dialysis. 

Among  fractionation  techniques  applied  to  trace- 
element  speciation  studies  in  natural  water  samples, 
methods  based  on  size  separations  are  by  far  most 
commonly  applied.  In  the  present  work,  methodo- 
logical effects  occurring  in  use  of  filtration,  cen- 
trifugation, dialysis  in  situ  and  hollow-fibre  ultrafil- 
tration are  discussed.  By  using  combinations  of 
these  techniques  and  different  methods  of  analysis, 
information  on  the  association  of  20  elements  with 
particulate  or  colloidal  material  in  ground  water 
and  lake  water  was  obtained.  It  was  discovered 
that  the  colloidal  fraction  contributed  significantly 
to  the  transport  of  trace  metals  in  natural  waters. 
(Main-PTT) 
W87-01415 


ESTIMATION   OF  TDS   IN  SAND  AQUIFER 
WATER  THROUGH  RESISTIVITY  LOG, 

China  Geoexploration  and  Waterwell  Engineering 

Corp.,  Karachi  (Pakistan). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-01490 


DETERMINATION  OF  COBALT  IN  NATURAL 
WATERS  BY  GRAPHITE  FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY  AFTER 
MICRO  SOLVENT  EXTRACTION  WITH  CA- 
PRIQUAT, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01501 


GEOCHEMISTRY  AND  AQUEOUS  CHEMIS- 
TRY OF  ALUMINUM, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  IB. 

W87-01502 


OCTANOL:WATER  PARTITION  COEFFI- 
CIENTS (P):  MEASUREMENT,  ESTIMATION, 
AND  INTERPRETATION,  PARTICULARLY 
FOR  CHEMICALS  WITH  P  >  100000, 

Building  Research  Establishment,  Princes  Risbor- 
ough  (England).  Princes  Risborough  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01508 


PHOSPHORUS  ADSORPTION  TO  RIVERINE 
SUSPENDED  MATTER:  IMPLICATIONS  FOR 
THE  P-BUDGET  OF  LAKE  CONSTANCE, 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01546 


MEASUREMENT  AND  MODELING  OF  WEST- 
ERN WASHINGTON  PRECIPITATION  CHEM- 
ISTRY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01561 


BUFFER   CAPACITY   OF  FOREST  SOILS   IN 

NEW  ENGLAND, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

For  primary  bibliographic  entry  see  Field  5B. 
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DEPOSITION  CHEMISTRY  DETERMINED 
VIA  SULFUR  AND  IRON  AS  INDICATORS, 

Universite   Catholique   de    Louvain,    Louvain-la- 

Neuve  (Belgium).  Lab.  of  Inorganic  Analytical  and 

Nuclear  Chemistry. 

J.  P.  Hallet,  C.  Ronneau,  and  J.  Cara. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  2,  p  211-218,  October  1985.  2  fig,  3  tab,  11  ref. 

Descriptors:  'Deposition,  'Air  pollution,  'Fallout, 
•Water  pollution  sources,  'Chemical  properties, 
•Sulfur,  *Iron,  'Indicators,  'Chemistry  of  precipi- 
tation, Path  of  pollutants,  Chemical  analysis. 

Multi-elemental  monitoring  of  dry  and  wet  deposi- 
tion of  pollutants  is  difficult  and  time-consuming. 
However,  sulfur  and  iron  are  easily  determined  in 
deposition  water  samples  by  simple  and  inexpen- 
sive methods,  and  can  be  used  as  indicators  at 
semi-remote  to  remote  sites  because  of  quantitative 
correlations  between  the  deposition  rates  of  these 
elements  and  of  others,  including  cesium,  cobalt, 
chromium,  selenium,  lanthanum,  rubidium,  etc. 
These  correlations  exist  because  relative  emission 
factors  are  very  similar  from  one  country  to  an- 
other, and  because  the  deposition  behavior  of  ele- 
mental pollutants  is  remarkably  constant  due  to 
similarities  in  granulometry  of  a  given  element  at 
different  sites.  Sulfur  mostly  is  associated  with 
finer  particles  (less  than  1  micron)  and  characteris- 
tic of  elements  highly  enriched  in  the  air  as  a  result 
of  igneous  processes,  and  iron  is  associated  with 
coarser  particles  and  from  both  pedogenic  and 
industrial  origin.  (Doria-PTT) 
W87-01567 


CHEMICAL  CHANGES  IN  A  RECEIVING 
STREAM  DUE  TO  OXYGENATION  AND  DI- 
LUTION OF  MINE  TAILINGS  SEEP  WATERS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01568 


FACTORS  AFFECTING  TRACE  METAL 
UPTAKE  AND  TOXICITY  TO  ESTUARTNE  OR- 
GANISMS: I.  ENVIRONMENTAL  PARAM- 
ETERS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01723 


FACTORS  AFFECTING  TRACE  METAL 
UPTAKE  AND  TOXICITY  TO  ESTUARINE  OR- 
GANISMS: H.  CELLULAR  MECHANISMS, 

National  Inst,  of  Environmental  Health  Sciences, 
Research  Triangle  Park,  NC.  Lab.  of  Organ  Func- 
tion and  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01724 


NUTRIENT  AND  METAL  CONCENTRATIONS 
IN  THE  SURFACE  SEDIMENT  LAYERS  OF 
THE  KTTKAJARVI  LAKES, 

Water  District  Office  of  Oulu  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-0174O 


INFLUENCE  OF  DRAINAGE  AREA  FACTORS 
ON  THE  WATER  QUALITY  OF  SMALL  LAKES 
IN  THE  KOUTAJOKI  RIVER  BASIN  WITH 
SPECIAL  REFERENCE  TO  METALS, 

Water  District  Office  of  Oulu  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01741 


CORRELATIONS  BETWEEN  WATER  QUAL- 
ITY VARIABLES  IN  FINNISH  LAKES, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01742 
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REGIONAL  DISTRIBUTION  OF  SOME 
HATER  QUALITY  VARIABLES  IN  FINNISH 
COASTAL  WATERS, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01744 


CAUSES    OF    INCREASED    FISH    MERCURY 

LEVELS  IN  FINNISH  RESERVOIRS, 

National    Board   of  Waters,    Helsinki   (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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3RGANIC  AND   INORGANIC  MERCURY  IN 

[HE  FOOD  CHAIN  OF  SOME  LAKES  AND 

RESERVOIRS  IN  FINLAND, 

lyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 

-or  primary  bibliographic  entry  see  Field  5B. 

V87-01750 


SELENIUM  AND  MERCURY  CONTENTS  IN 
NORTHERN  PIKE  (ESOX  LUCIUS,  L.)  OF 
TNNISH      MAN-MADE      AND      NATURAL 

LAKES, 
or  primary  bibliographic  entry  see  Field  5B. 
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SCPP  METEOROLOGICAL  AND  STATTSTI- 
:AL  SUPPORT  FOR  PERIOD  1  SEPTEMBER 
JM  -  31  AUGUST  1985,  VOLUME  U:  (EXPERI- 
MENTAL DAY  SUMMARD2S)  INTERIM 
•ROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
'or  primary  bibliographic  entry  see  Field  7B. 
V87-01763 
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5STUARTNE  ECOLOGY  OF  THE  SOUTH- 
EASTERN UNITED  STATES  AND  GULF  OF 
MEXICO, 

iouthern  Illinois  Univ.  at  Carbondale.  Fisheries 

Research  Lab. 

I  R.  Stickney. 

rexas  A  &  M  University  Press,  College  Station, 

rX.  1984.  310  p. 

)escriptors:  'Estuaries,  'Ecology,  'Ecosystems, 
Vquatic  life.  Marine  biology,  Wetlands,  Marshes, 
Vquatic  animals,  Aquatic  plants,  Fish,  Saline-fresh- 
vater  interfaces,  Sediments,  Water  quality,  Zoo- 
tlankton,  Detritus,  Benthos,  Chemical  reactions, 
iirds.  Waterfowl,  Mammals,  Wildlife,  Gulf  of 
Mexico,  Water  pollution. 

rhe  physical,  chemical,  geological,  and  biological 
iharacteristics  of  estuaries  are  examined  in  this 
ook,  which  is  primarily  concerned  with  the  estu- 
ries  of  the  southeastern  U.S.  and  Gulf  of  Mexico, 
rhese  areas  are  harsh  and  demanding  ecosystems, 
vhich  shelter  a  large  variety  of  flora  and  fauna, 
rhe  author  concludes  that  much  of  the  environ- 
oental  movement  of  the  1960's  and  1970's  was 
•sed  on  emotionalism,  and  exaggeration  instead  of 
cienufic  evidence.  However,  this  spirit  has  result- 
d  in  many  laws  to  clean  the  air  and  water.  Topics 
ddressed  are  basic  marine  and  estuarine  science, 
resh  water  inflow,  sedimentary  processes,  physical 
elationships  (marshlands,  lagoons,  negative  estu- 
ries,  tides,  waves,  currents,  light,  salinity,  temper- 
iture),  estuarine  chemistry  (nutrients,  organic 
natter,  trace  metals),  primary  producers  and  de- 
omposers,  zooplankton,  benthos,  estuarine  fishes, 
ugher  vertebrates,  and  man's  impact  on  estuaries. 
Cassar-PTT) 
V87-00921 


rRANSPORT   MODELS    FOR    INLAND   AND 
X)ASTAL  WATERS. 

nternational  Association  for  Hydraulic  Research, 

3elft  (Netherlands). 

Jor  primary  bibliographic  entry  see  Field  5B. 
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MATHEMATICAL    MODELING    OF    FLOWS 
WD  TRANSPORT  OF  CONSERVATIVE  SUB- 


STANCES:   REQUIREMENTS    FOR    PREDIC- 
TIVE ABILITY, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00923 


PREDICTIVE  ABILITY  OF  ONE-DIMENSION- 
AL ESTUARY  MODELS, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-00924 


MODELING    OF   LAGOONS:   THE    EXPERI- 
ENCE OF  VENICE, 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00926 


TECHNIQUES    FOR    FIELD    VERIFICATION 
OF  MODELS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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NUMERICAL  MODELING  OF  FREE-SUR- 
FACE FLOWS  THAT  ARE  TWO-DIMENSION- 
AL IN  PLAN, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00929 


TWO-DIMENSIONAL  TIDAL  MODELS  FOR 
THE  DELTA  WORKS, 

RAND  Corp.,  Santa  Monica,  CA. 
J.  J.  Leendertse,  A.  Langerak,  and  M.  A.  M.  de 
Ras. 

IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  408- 
450,  30  fig,  3  ref. 

Descriptors:  'Sediment  transport,  'Estuaries,  'En- 
vironmental effects,  'Model  studies,  'Salinity, 
•Prediction,  Accuracy,  Mathematical  models, 
Water  quality,  Tides,  Water  current,  Delta  works, 
The  Netherlands,  North  Sea,  Sediment  transport. 

Changes  in  offshore  tidal  currents  and  resulting 
effects  on  sediment  transport  are  being  studied  in 
the  Delta  Works  region  of  the  Netherlands.  Here  a 
storm  surge  barrier  and  other  flow  control  works 
are  being  constructed.  The  model  also  predicts 
salinity  and  water  quality  in  the  Oosterschelde  as  a 
result  of  these  structures.  Grid  sizes  used  were 
1600  m,  800  m,  and  400  m.  These  model  studies 
were  used,  not  only  to  study  construction  alterna- 
tives, but  to  validate  other  models.  (See  also  W87- 
00922)  (Cassar-PTT) 
W87-00932 


PREDICTIVE  SALINITY  MODELING  OF  THE 
OOSTERSCHELDE  WITH  HYDRAULIC  AND 
MATHEMATICAL  MODELS, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
J.  Dronkers,  A.  G.  van  Os,  and  J.  J.  Leendertse. 
IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  451- 
482,  2  fig,  2  tab,  10  ref. 

Descriptors:  'Estuaries,  'Saline  water  intrusion, 
•Environmental  effects,  'Model  studies,  'Predic- 
tion, Accuracy,  Mathematical  models,  Water  qual- 
ity, Tides,  Salinity,  Delta  Works,  The  Netherlands, 
North  Sea,  Oosterschelde,  Hydraulic  models. 

Hydraulic  and  mathematical  models  were  used  to 
study  the  effects  of  building  a  storm  surge  barrier 
and  two  secondary  dams  in  the  Oosterschelde.  One 
goal  was  to  keep  the  salinity  near  to  normal  to 
support  the  fish  nursery.  Some  preliminary  conclu- 
sions are  available  with  respect  to  the  predictive 


Estuaries — Group  2L 

abilities  of  the  two-dimensional  integrated  mathe- 
matical model.  (1)  After  calibration  and  verifica- 
tion the  tidal  water  movement  in  the  estuary  is 
simulated  very  accurately.  (2)  Concerning  the  ve- 
locity distribution,  extrapolation  to  the  future  situa- 
tion can  be  performed.  (3)  In  the  homogeneous 
part  of  the  Oostershelde  the  reproduction  of  the 
longitudinal  dispersion  in  the  hydraulic  model  is 
accurate  enough  to  insure  an  accuracy  within  the 
required  standard  of  2  ppt.  (4)  For  research  on 
calamities  such  as  the  1953  storm  and  flood,  special 
attention  should  be  paid  to  the  proper  value  of  the 
lateral  dispersion  coefficient.  A  smaller  grid  size 
should  be  used.  (See  also  W87-00922)  (Cassar- 
PTT) 
W87-00933 


TWO-DIMENSIONAL,  LATERALLY  AVER- 
AGED MODEL  FOR  SALT  INTRUSION  IN  ES- 
TUARTES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
P.  A.  J.  Perels,  and  M.  Karelse. 
IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  483- 
535,  19  fig,  3  tab,  39  ref,  4  append. 

Descriptors:  'Model  studies,  'Estuaries,  'Predic- 
tion, 'Saline  water  intrusion,  Accuracy,  Mathe- 
matical models,  Turbulent  flow,  Numerical 
models. 

A  two-dimensional  laterally  averaged  salt  intrusion 
model  was  calibrated  and  verified  using  a  single 
tidal  flume.  With  respect  to  predictive  abilities:  (1) 
For  a  flume  the  tidal  flow  is  predictable  with 
acceptable  accuracy,  providing  the  proper  bottom 
roughness  coefficient  is  found  and  the  upstream 
and  downstream  boundary  conditions  accurately 
specified.  (2)  The  concentration  distribution  must 
be  considered  as  not  predictable.  (3)  The  problem 
of  dispersion  due  to  lateral  averaging  could  be 
avoided  by  using  a  three-dimensional  model.  (4) 
The  transition  function  is  a  separate  problem.  (See 
also  W87-00922)  (Cassar-PTT) 
W87-00934 


CHESAPEAKE  BAY  LOW  FRESHWATER 
INFLOW  STUDY;  PHASE  H:  BIOTA  ASSESS- 
MENT; FINAL  REPORT, 

Western  Eco-Systems  Technology,  Inc.,  Bothell, 
WA. 

G.  B.  Mackiernam,  D.  F.  Bleil,  and  G.  B.  Shea. 
Available  from  the  National  Technical  information 
Service,  Springfield,  VA.  22161,  as  ADA  125260, 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
May  1982.  207  p,  50  fig,  13  tab,  49  ref.  Contract  No 
DACW31-79-C-0056. 

Descriptors:  'Estuaries,  'Salinity,  'Aquatic  habi- 
tats, 'Drought,  Habitats,  Aquatic  animals,  Zoo- 
plankton,  Invertebrates,  Chesapeake  Bay,  Low 
flow,  Flow,  Model  studies,  Benthos,  Seasonal  vari- 
ation, Fish,  Shellfish,  Phytoplankton,  Marshes. 

An  assessment  of  the  effects  of  low  freshwater 
flow  conditions  on  the  biota  of  Chesapeake  Bay 
was  conducted  through  use  of  data  output  from 
the  U.S.  Army  Corps  of  Engineers'  Chesapeake 
Bay  Hydraulic  Model.  Phase  I  of  the  biota  assess- 
ment focused  on  methodology  development  and 
establishment  of  a  baseline  for  determination  of 
freshwater  inflow-induced  change.  Physical  and 
chemical  information,  along  with  salinity  tolerance 
and  other  habitat  related  information  was  collected 
for  a  group  of  over  50  study  organisms.  In  Phase  II 
of  the  assessment,  four  sets  of  hydraulic  model  test 
conditions  (scenarios)  were  used  which  simulated 
effects  of  drought  and  effects  of  future  consump- 
tive water  use  as  deviations  from  present  average 
flow  conditions.  Changes  in  habitat  for  the  selected 
study  organisms  were  predicted  and  mapped  based 
on  salinity  and  other  variables.  Changes  in  habitat 
which  were  used  to  delineate  the  amount  of  impact 
from  reduced  freshwater  inflow,  were  found  to 
include  increases  and  decreases  depending  on  the 
species,  its  lifecycle,  tolerances,  and  interactions 
with  other  organisms.  The  magnitude  of  habitat 


1 


39 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 

change  was  found  to  generally  increase  as  salinity 
changes  increased.  (Author's  abstract) 
W87-00945 


PROCEEDINGS  OF  THE  WORKSHOP  ON 
AGRICHEMICALS  AND  ESTUARINE  PRO- 
DUCTIVITY. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83- 170308, 
Price  codes:  A12  for  paper  copy,  A01  in  micro- 
fiche. Duke  University  Marine  Laboratory,  Beau- 
fort, North  Carolina,  September  18-19,  1980.De- 
cember  1982.  294  p. 

Descriptors:  *Estuaries,  'Water  pollution  effects, 
*Fate  of  pollutants,  'Agricultural  chemicals,  Pesti- 
cides, Aquatic  animals,  Aquatic  plants,  Water  qual- 
ity control. 

This  workshop  proceedings  consists  of  19  papers 
on  the  effects  of  agriculture  (particularly  chemi- 
cals) on  the  estuarine  environment.  Topics  concern 
the  characteristics  and  uses  of  an  estuary;  use, 
effects,  and  fate  of  pesticides  and  fertilizers;  moni- 
toring and  analytical  methods;  and  opportunities 
for  minimizing  the  impacts  of  chemicals  on  this 
environment.  (See  also  W87-00959  thru  W87- 
00970)  (Cassar-PTT) 
W87-00957 


DEFINITION  OF  AN  ESTUARY, 

Chesapeake  Research  Consortium,  Inc.,  Annapolis, 

MD. 

L.  E.  Cronin. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 

cals  and  Estuarine  Productivity,  Duke  University 

Marine    Laboratory,    Beaufort,    North    Carolina, 

September  18-19,  1980.  December  1982.  p  1-16,  10 

fig- 

Descriptors:  'Estuaries,  'Water  pollution  sources, 
•Sediments,  'Aquatic  life,  Water  circulation, 
Tides,  Water  currents,  Fish,  Water  pollution  ef- 
fects, Salinity,  Suspended  sediments,  Dredging, 
Benthos,  Fate  of  pollutants,  Phytoplankton, 
Marshes,  Zooplankton,  Aquatic  plants. 

An  estuary  exists  where  a  river  meets  the  sea.  It 
may  be  defined  as  a  semi-enclosed  body  of  water  in 
which  land-source  water  and  ocean-source  water 
are  present  in  measurable  amounts.  The  principal 
types  are  coastal  plain,  lagoons,  and  fjords.  Estu- 
aries contain  many  gradients,  i.e.,  salinity,  currents, 
water  depth,  sediments,  aquatic  life.  Vast  quantities 
of  water  are  moved  by  tidal  forces.  Circulation  is 
complex,  driven  by  flows,  tides,  wind,  and  density 
differences.  Change  is  continuous.  Sediments  are 
extremely  important  because  they  settle,  resu- 
spend,  relocate,  and  resettle,  affecting  light,  the 
substrate,  and  water  chemistry.  The  natural  tend- 
ency of  an  estuary  is  to  fill  with  sediment  unless 
dredged  or  otherwise  altered.  Chemical  input  from 
land  is  continuous  and  variable.  Many  substances 
can  be  bioaccumulated;  some  are  continuously  re- 
cycled among  water,  sediments,  and  biota.  A 
unique  set  of  organisms  is  present.  They  are  envi- 
ronmentally tough  and  produce  large  numbers  of 
individuals.  The  bottom-living  benthos  are  particu- 
larly rich.  The  estuary  is  an  important  spawning 
and  nursery  ground  for  fish  and  other  marine  and 
terrestial  species.  Although  resilient  to  natural 
events,  estuaries  are  sensitive  to  exotic  chemicals. 
(See  also  W87-00957)  (Cassar-PTT) 
W87-00958 


USES  AND  MISUSES  OF  ESTUARIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
T.  W.  Duke. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  17-34,  3 
tab,  32  ref. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Water  pollution  sources,  'Oil,  Oil  spills,  Fate  of 
pollutants,     Aquatic     life,     Fish,     Sedimentation, 


Dredging,  Sediment  transport,  Industrial  wastes, 
Municipal  wastewater,  Wastewater  pollution, 
Thermal  pollution,  Heated  water,  Pathogens, 
Wastewater  disposal,  Water  quality,  Habitats, 
Aquatic  habitats. 

Estuaries  are  used  for  many  purposes.  This  paper 
concentrates  on  the  stresses  possible  with  explora- 
tion and  production  of  oil,  dredge-and-fill  oper- 
ations, and  industrial  and  municipal  effluents.  Pe- 
troleum products  enter  the  estuary  from  several 
sources;  the  highest  percentages  are  river  runoff 
(35.1%),  tankers  and  other  methods  of  transporta- 
tion (21.22%),  and  the  atmosphere  (11.92%).  Many 
studies  have  been  conducted  to  evaluate  the  effects 
of  this  pollutant  on  the  environment.  Larval  popu- 
lations are  especially  vulnerable.  Most  marine  pop- 
ulations recover  from  a  severe  oil  spill.  Barium 
sulfate,  a  component  of  drilling  mud,  has  a  deleteri- 
ous effect  on  the  benthos.  Dredge-fill  operations 
can  improve  or  adversely  affect  an  estuary.  Benefi- 
cial results  include  improvement  of  navigation  and 
creation  of  new  shellfish  habitats.  Adverse  effects 
include  smothering  shellfish  beds,  degrading  water 
quality,  increasing  turbidity,  and  decreasing  dis- 
solved oxygen  concentrations.  Several  examples  of 
the  fate  and  effects  of  industrial  and  municipal 
effluents  entering  estuaries  are  described.  Other 
stressors  to  the  estuarine  environment  are  thermal 
pollution  from  powerhouse  cooling  water  and 
pathogens  from  municipal  and  pharmaceutical 
manufacturing  waste  streams.  (See  also  W87- 
00957)  (Cassar-PTT) 
W87-00959 


SCIENTIFIC  LESSONS  TAUGHT  BY  KEPONE, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00960 


MIREX,  FIRE  ANTS,  AND  ESTUARIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00961 


OVERVIEW   OF   ATRAZINE   DYNAMICS   IN 
ESTUARINE  ECOSYSTEMS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00962 


SIGNIFICANCE  OF  NON-POINT  SOURCES 
OF  NUTRIENTS  TO  EUTROPHICATION  IN 
THE  CHOWAN  RIVER, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5C 
W87-O0963 


FERTILIZER  AND  PESTICIDE  MOVEMENT 
IN  SURFACE  WATER, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00964 


QUALITY  OF  IRRIGATION  RETURN  FLOW 
FROM  FLOODED  RICE  PADDIES, 

Texas  Agricultural   Experiment  Station,   College 

Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00965 


MONITORING  AGRICULTURAL  CHEMICALS 
IN  ESTUARIES, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00967 


ENVIRONMENTAL  SAFETY  EVALUATION 
OF  DETERGENT  CHEMICALS  IN  ESTUA- 
RINE ECOSYSTEMS, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00968 


OPPORTUNITIES  FOR  MINIMIZING 

IMPACT   OF   AGRICULTURAL   CHEMICALS 
ON  ESTUARINE  PRODUCTIVITY, 

National  Audubon  Society,  Washington,  DC. 
For  primary   bibliographic   entry  see  Field   5G. 
W87-00969 


NOTE  ON  THE  ENUMERATION  OF  MANGA- 
NESE-OXIDIZTNG  BACTERIA  IN  ESTUARINE 
WATER  AND  SEDIMENT  SAMPLES, 

Liverpool  Univ.  (England).  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01006 


GLYCOLATE  METABOLISM  BY  PSEUDO- 
MONAS  SP.,  STRAIN  S22,  ISOLATED  FROM  A 
COASTAL  MARINE  SEDIMENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
H.  M.  Edenborn,  and  C  D.  Litchfield. 
Marine  Biology  MBIOAJ,  Vol.  88,  No.  2,  p  199- 
205,  August   1985.  6  fig,   1   tab,  26  ref.  NOAA 
Grants  04-06-022-44020  and  04-07-022-44013. 

Descriptors:  'Glycolate  metabolism,  'Pseudc- 
monas,  'Marine  sediments,  'New  York  Bight, 
'Marine  bacteria,  Bacterial  physiology,  Isotope 
studies,  Magnesium  ion,  Michaelis-Menten  kinetics, 
Respiration,  Carbon  metabolism,  Lactate  metabo- 
lism, Monocarboxylate  transport  system. 

The  metabolism  of  glycolate  by  Pseudomonas  sp 
strain  227,  originally  isolated  from  the  New  York 
Bight  Apex  was  studied  in  aerobic  culture  in  GAN 
medium.  The  specific  growth  rate  on  glycolate 
was  0.156  doublings/hr.  The  apparent  maximal 
rate  of  uptake  (V  sub  max)  and  Michaelis-Menten 
constant  (K  sub  m)  for  glycolate  uptake,  based  on 
14C  labeling  results,  were  83.6  nanomole/min  per 
milligram  of  cell  protein  and  7.4  x  10  to  the  minus 
8th  power  molar,  respectively.  Preferential  respira- 
tion of  the  carboxyl  carbon  (C-l)  and  the  incorpo- 
ration of  the  hydroxymethyl  carbon  (C-2)  suggest- 
ed that  the  glycerate  pathway  was  used  for  growth 
on  glycolate.  Alternatively,  another  pathway 
could  be  utilized,  resulting  in  complete  catabolism 
of  glycolate.  Glycolate  and  lactate  metabolism 
were  closely  linked  either  by  a  common  pathway 
or  a  common  transport  system  other  than  the  mon- 
ocarboxylate transport  system.  The  magnesium  ion 
concentration  was  also  important  in  glycolate  me- 
tabolism. The  characteristics  of  the  glycolate  me- 
tabolism observed  are  advantageous  in  coastal  and 
estuarine  environments  where  glycolate  produc- 
tion is  intermittent  and  concentrations  are  low. 
(Author's  abstract) 
W87-01050 


TIDAL  VARIATIONS  ES  THE  PHOTOSYN- 
THESIS OF  ESTUARINE  PHYTOPLANKTON 
ISOLATED  IN  A  TANK, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 

L.  Legendre,  S.  Demers,  J.-C.  Therriault,  and  C- 

A.  Boudreau. 

Marine  Biology  MBIOAJ,  Vol.  88,  No.  3,  p  301- 

309,  September  1985.  7  fig,  42  ref.  Natural  Sciences 

and  Engineering  Research  Council  (Canada)  Grant 

A9689. 

Descriptors:  'Tides,  'Photosynthesis,  'Phyto- 
plankton, 'Estuaries,  'Temperature,  'Light, 
•Chlorophyll  a,  'Ammonia,  Semidiurnal  cycles. 
Endogenous  cycles,  Adaptations,  Shade,  Mixing, 
Saint  Lawrence  Estuary,  Canada. 

In  1981  two  1,200-liter  seawater  samples  from  the 
St.  Lawrence  Estuary  were  kept  under  constant 
temperature  (9  C  or  1 1  C)  and  dim  light  (3  W/sq 
m)  for  periods  of  50  and  68  hr,  respectively.  In 
both  tank  experiments,  semidiurnal  variations  in 
NH4  were  observed  that  could  be  related  to  cycli- 
cal NH4  uptake  by  the  phytoplankton.  Semidiurnal 
cycles  in  photosynthetic  efficiency  and  intracellu- 
lar chlorophyll  a  in  the  tank,  phased  on  tides  at  sea, 
were  evidenced  in  both  experiments.  These  results 
support  the  hypothesis  that  variations  in  phyto- 
plankton photosynthetic  activity,  which  are  possi- 
bly  endogenous,   can   be   phased   on   semidiurnal 
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,  ariations  in  vertical  tidal  mixing  (variations  in  the 
Tiean  light  conditions  of  the  mixed  layer).  In  addi- 
:ion.  the  observed  variations  in  intracellular  chlo- 
ophyll  a  suggest  the  possibility  of  endogenous 
:ycles  of  phytoplankton  light  and  shade  adapta- 
ion.  (Author's  abstract) 
(V87-01051 


APPLICATION  OF  C02-POROMETER  METH- 
DDS  TO  ASSESSMENT  OF  COMPONENTS  OF 
'HOTOSYNTHETIC  PRODUCTION  IN  ESTU- 
ARINE ECOSYSTEMS, 

nstituto  Botanico,  Lisbon  (Portugal). 

;.  Catarino,  J.  D.  Tenhunen,  V.  Brotas,  and  O.  L. 

-ange. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  37-43, 

October  1985.  6  fig,  16  ref. 

Descriptors:  'Carbon  dioxide  porometer,  'Photo- 
yn thesis,  'Estuaries,  'Primary  production,  'Tran- 
piration,  'Algae,  Carbon  fixation,  Light,  Temper- 
iture.  Gas  exchange,  Plant  physiology. 

A  portable  system  of  C02  gas  exchange  measure- 
nents  is  described  that  allows  determination  of  net 
ihotosynthesis  and  transpiration  rates  as  well  as 
eaf  conductance  of  salt  marsh  vascular  plants  and 
ihotosynthesis  rates  of  macrophytic  algae  and  epi- 
■entihic  algae  of  sediment  cores  during  low  tide 
leriods  of  exposure.  Carbon  fixation  processes  of 
hese  several  different  types  of  organisms  can  be 
rudied  on  the  same  day.  Measurements  may  be 
arried  out  at  an  estuarine  field  site  using  con- 
rolled  conditions  of  light,  temperature,  and  air 
502  partial  pressure.  Algal  samples  are  enclosed  in 
cuvette  for  only  a  matter  of  minutes  and  do  not 
Iry  significantly  during  measurement.  The  rapidity 
rith  which  gas  exchange  rates  of  samples  may  be 
ssessed  permits  routine  processing  of  many  sedi- 
aent  cores.  (Author's  abstract) 
V87-01053 


flCROPROFTLES  OF  OXYGEN  IN  EPI- 
•HYTE  COMMUNITIES  ON  SUBMERGED 
4ACROPHYTES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

:erskvands-Biologiske  Lab. 

ror  primary  bibliographic  entry  see  Field  2H. 

V87-01054 


MPORTANCE     OF     PICOCYANOBACTERIA 

IIOMASS      (UNICELLULAR,      BLUE-GREEN 

iLGAE)  IN  THE  PHYTOPLANKTON  POPU- 

-ATION    OF    THE    COASTAL    WATERS    OF 

APAN, 

"sukuba  Univ.  (Japan).   Inst,  of  Biological  Sci- 

nces. 

A.  Takahashi,  K.  Kikuchi,  and  Y.  Hara. 

-larine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  63-69, 

ktober  1985.  6  fig,   1  tab,  20  ref.  Ministry  of 

Education,  Science  and  Culture  (Japan),  Grant-in- 

id  for  Special  Project  Research  58480007. 

Descriptors:  'Cyanophyta,  'Phytoplankton, 
Japan,  'Coastal  waters,  'Organic  carbon,  *Epi- 
lourescence  microscopy,  Kuroshio,  Oyashio,  Shi- 
loda,  Picocyanobacteria,  Plasma  volume,  Chloro- 
hyll,  Biomass,  Photography. 

Scocyanobacteria,  which  specifically  exhibited 
luorescence  of  phycobilin  pigments  under  green 
ight,  were  enumerated  under  an  epifluorescence 
licroscope.  Samples  were  obtained  in  the  Kuro- 
hio  and  Oyashio  coastal  waters  between  1  and  9 
uly  1983  and  in  the  waters  off  Shimoda,  Japan, 
etween  10  and  12  August  1983.  The  fluorescence, 
nd  various  morphological  and  chemical  charac- 
ers  of  the  picocyanobacteria  were  evaluated  using 
aonospecific  strains  isolated  from  the  study  area. 
Tasma  volume  determined  with  the  epifluores- 
ence  microscope  photographs  was  converted  to 
ellular  organic  carbon  using  a  relation  obtained 
rom  the  isolates.  Percentages  of  the  picocyanobac- 
eria  biomass  in  terms  of  cellular  carbon  ranged 
rom  8.3  to  79.4%  of  the  total  picophytoplankton 
less  than  3  micron)  and  between  4.7  to  46.4%  of 
be  total  phytoplankton.  The  larger  percentages  of 
be  picocyanobacteria  occurred  consistently  in 
ow-chlorophyll  waters.  (Author's  abstract) 
V87-01055 


BLOOMS  OF  THE  DINOFLAGELLATE  GYRO- 
DINIUM  AUREOLUM  IN  A  LONG  ISLAND 
ESTUARY:  BOX  MODEL  ANALYSIS  OF 
BLOOM  MAINTENANCE, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01056 


VERTICAL  DISTRIBUTION  OF  MESOPLANK- 
TON  IN  THE  OPEN  AREA  OF  THE  BLACK 
SEA, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 

gu- 

M.  E.  Vinogradov,  M.  V.  Flint,  and  E.  A. 

Shushkina. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  95- 

107,  October  1985.  11  fig,  22  ref. 

Descriptors:  'Mesoplankton,  'Black  Sea,  'Vertical 
distribution,  'Oxygen,  'Oxycline,  'Isooxygen  sur- 
face, Coelenterates,  Ctenophores,  Copepods,  Chae- 
tognaths.  Daily  cycle,  Vertical  migration. 

The  vertical  distribution  of  mesoplankton  in  the 
Black  Sea  was  studied  in  April-May  1984  by  sam- 
pling with  a  150-liter  water  bottle,  vertical  plank- 
ton nets  with  mesh  sizes  of  180  and  500  mkm  (No. 
38  and  No.  14,  respectively),  and  by  direct  count- 
ing of  the  jelly-fish  Aurelia  aurita,  the  ctenophore 
Pleurobrachia  pileus,  Calanus  helgolandicus,  and 
the  chaetognath  Sagitta  setosa  from  the  manned 
submersible  'Argus'.  During  daytime  throughout 
the  whole  deep-water  body  of  the  sea  near  the 
lower  oxycline  boundary,  plankton  forms  a  layer 
of  high  concentration  (2.5  to  38  g/cu  m);  its  thick- 
ness varies  from  5  to  10-20  m  and  it  has  an  un- 
changeable vertical  structure,  with  its  upper  por- 
tion formed  by  P  pileus,  its  middle  portion  by  V- 
VI  copepodites  of  C  helgolandicus,  and  its  lower 
portion  by  the  population  of  S  setosa.  The  lower 
boundary  of  this  layer  coincides  with  0.4  to  0.5  ml 
02/liter  isooxygen  surface,  and  its  depth  varies  in 
different  areas  of  the  Black  Sea  from  150  to  50  m, 
depending  on  the  depth  location  of  0.5  ml  02/liter 
isooxygen  surface.  By  night,  the  animals  that  form 
this  layer  migrate  towards  the  surface.  (Author's 
abstract) 
W87-01057 


EFFECT  OF  SELENLTE  AND  SELENTFEROUS 
FLY-ASH  LEACHATE  ON  GROWTH  AND  VIA- 
BILITY OF  THE  MARINE  AMPHIPOD  AL- 
LORCHESTES  COMPRESSA, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Sutherland. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01059 


DISSOLVED  ORGANIC  SUBSTANCES 

DURING      A      PHAEOCYSTIS      POUCHETTI 
BLOOM  IN  THE  GERMAN  BIGHT  (NORTH 

SEA), 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

chemie  und  Lebensmittelschemie. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01061 


PARTICULATE  DNA  IN  SUBTROPICAL  OCE- 
ANIC AND  ESTUARINE  PLANKTONIC  ENVI- 
RONMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 

J.  H.  Paul,  W.  H.  Jeffrey,  and  M.  DeFlaun. 
Marine  Biology  MBIOAJ,  Vol.90,  No.  1,  p  95-101, 
December  1985.  4  fig,  3  tab,  33  ref.  NSF  Grants 
OCE-8415605  and  BSR  83-07366. 

Descriptors:  'Deoxyribonucleic  acid,  'Estuaries, 
'Oceans,  'Trophic  level,  'Florida,  'Gulf  of 
Mexico,  'Particulate  organic  carbon,  'Particulate 
organic  nitrogen,  'Chlorophyll  a,  'Bacteria,  Thy- 
midine incorporation,  Isotope  studies,  Correlation, 
Genetics,  Plankton,  Biomass,  Cytology. 

Particulate  DNA  was  measured  in  estuarine,  coast- 
al, and  oligotrophic  oceanic  environments  near  the 
southwest  coast  of  Florida  and  in  the  Gulf  of 
Mexico.  Particulate  organic  carbon  and  nitrogen 
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(POC  and  PON),  chlorophyll  a,  bacterial  direct 
counts,  DNA,  and  bacterial  activity  as  determined 
by  thymidine  incorporation  all  showed  a  high 
degree  of  intercorrelation.  Normalization  of  the 
data  for  offshore/onshore  similarities  by  dividing 
by  POC  yielded  significant  correlations  only  for 
DNA,  direct  counts,  and  bacterial  activity.  Most 
(70-99%)  of  the  particulate  DNA  in  offshore  sam- 
ples was  in  the  0.1-  to  1 -micron  fraction,  whereas 
DNA  in  nearshore  and  estuarine  samples  was  asso- 
ciated with  larger  particles.  Cellular  DNA  con- 
tents obtained  by  dividing  DNA  by  direct  counts 
in  the  0.2-  to  1 -micron  fraction  were  in  the  range 
of  reported  bacterial  genome  weights.  DNA  nitro- 
gen comprised  a  greater  proportion  of  the  PON 
than  reported  for  microorganisms  in  culture.  Col- 
lectively, these  results  suggest  that  (1)  most  of  the 
particulate  DNA  in  oceanic  environments  is  con- 
tained in  bacterioplankton;  and  (2)  DNA  is  a  signif- 
icant proportion  of  cell  biomass,  possibly  due  to 
growth  under  nutrient-limiting  conditions.  (Au- 
thor's abstract) 
W87-01062 


UPTAKE  AND  TRANSLOCATION  OF  PHOS- 
PHORUS IN  EELGRASS  (ZOSTERA  MARINA), 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01063 


SOURCES  AND  CONCENTRATIONS  OF  VAS- 
CULAR PLANT  MATERIAL  IN  SEDIMENTS 
OF  BUZZARDS  BAY,  MASSACHUSETTS,  USA, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

J.  O.  Wilson,  I.  Valiela,  and  T.  Swain. 

Marine  Biology  MBIOAJ,  Vol.  90,  No.  1,  p  129- 

137,  December  1985.  3  fig,  5  tab,  35  ref.  NSF 

Grants  DEB  79-05127  and  BSR  82-17040. 

Descriptors:  'Bottom  sediments,  'Buzzards  Bay, 
•Lignin,  'Stable  carbon  isotopes,  'Spartina  alterni- 
flora,  Phytoplankton,  Organic  carbon,  Isotope 
studies,  Massachusetts,  Diagenesis,  Great 
Sippewissett  Marsh,  Sediment  distribution,  Estu- 


Samples  of  surface  sediment  from  Buzzards  Bay 
and  creek  sediment  from  Great  Sippewissett  Marsh 
were  analyzed  for  lignin  and  stable  carbon  isotope 
composition  in  1984.  The  lack  of  change  in  compo- 
sition of  lignins  in  detritus  of  Spartina  alterniflora 
over  2  yr  of  decomposition  and  similar  aldehyde- 
acid  ratios  of  lignin  oxidation  products  of  plant  and 
sediment  samples  indicated  minimal  diagenesis  of 
lignins  in  sediments.  Remains  of  non-woody  angio- 
sperm  tissues  made  up  the  bulk  of  the  vascular 
plant  debris  in  Buzzards  Bay  and  Great  Sippewis- 
sett Marsh  sediments.  These  plant  remains  were 
evenly  distributed  over  the  sampling  area  in  Buz- 
zards Bay.  Based  on  model  calculations,  salt 
marshes  potentially  contributed  a  significant  frac- 
tion of  the  total  amount  of  vascular  plant  debris  in 
coastal  marine  sediments.  The  bulk  of  the  organic 
matter  in  Buzzards  Bay  sediments,  however,  was 
derived  from  phytoplankton;  vascular  plant  re- 
mains made  up  only  5-7%  of  the  total  amount  of 
organic  C  in  these  sediments.  (Author's  abstract) 
W87-01064 


TRACE    METALS    IN    MUSSELS    (MYTILUS 
EDULIS)  FROM  SOUTHWEST  ICELAND, 

Marine  Research  Inst.,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01065 


MICROOXIC-ANOXIC  NICHE  OF  BEGGIA- 
TOA  SPP.:  MICROELECTRODE  SURVEY  OF 
MARINE  AND  FRESHWATER  STRAINS, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01080 


SEM  COMPARISON  OF  FRUITS  OF  A  SEA- 
GRASS,  HALODULE  (CYMODOCEACEAE), 
FROM  AUSTRALIA  AND  TEXAS, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
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L.  H.  Bragg,  and  C.  McMillan. 

American  Journal  of  Botany  AJBOAA,  Vol.  73, 

No.  6,  p  815-821,  June  1986.  21  fig,  15  ref. 

Descriptors:  'Halodule,  *Fruits,  *Marine  sedi- 
ments, *MorphoIogy,  Scanning  electron  microsco- 
py, Shark  Bay,  Australia,  Texas,  Seed  coats,  Hypo- 
cotyls,  Starch  grains,  Cells,  Cotyledons,  Plumules, 
Taxonomy. 

Fruits  of  Halodule  were  collected  from  marine 
sediments  in  Shark  Bay,  Western  Australia,  and  in 
Laguna  Madre,  Texas,  and  compared  using  scan- 
ning electron  microscopy  (SEM).  The  fruits  of  the 
Australian  collection  had  a  more  deeply  furrowed 
wall  surface,  and  the  fruits  of  the  Texas  collection 
had  a  more  prominent  stylar  beak.  The  fruits  of 
both  collections  had  walls  that  were  composed  of 
irregularly  interlocking  cells,  each  with  multilay- 
ered,  concentric  cell  walls.  The  fruit  wall  separates 
into  nearly  equal  halves  along  a  cleavage  line 
composed  of  cells  that  are  not  interlocked.  The 
seed  coats  are  composed  of  flattened  cells  with 
annular  thickenings  and  the  oblong  hypocotyls  are 
composed  of  large,  polygonal  cells  containing 
starch  grains.  The  cotyledon  and  plumule  are 
folded  into  a  hypocotylary  invagination  along  the 
line  of  wall  separation.  A  radicle  hump  or  short 
radicle  develops  during  germination  in  seawater. 
Although  the  taxonomy  of  Halodule  has  been 
based  on  a  vegetative  feature,  the  leaf  tips,  fruit 
differences  may  be  of  diagnostic  value.  (Author's 
abstract) 
W87-01O9O 


REMOTE     SENSING     OF     COASTAL     WET- 
LANDS, 

Scranton  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01093 


REPRODUCTION  BY  GREAT  WHITE 
HERONS  ARDEA  HERODIAS  IN  FLORIDA 
BAY  AS  AN  INDICATOR  OF  HABITAT  QUAL- 
ITY, 

National  Audubon  Society,  Tavernier,  FL.  Re- 
search Dept. 

G.  V.  N.  Powell,  and  A.  H.  Powell. 
Biological  Conservation,  Vol.  36,  No.  2,  p  101-113, 
June  1986.  1  fig,  3  tab,  25  ref. 

Descriptors:  *Great  White  Herons,  *Florida  Bay, 
•Bioindicators,  Reproduction,  Habitat  quality, 
Food  availability,  Anthropogenic  effects,  History, 
Monitoring. 

Reproduction  parameters  of  great  white  herons 
were  used  to  evaluate  the  habitat  quality  of  eastern 
Florida  Bay.  Clutch  size  and  productivity  of  the 
herons  during  three  breeding  seasons  were  com- 
pared with  similar  data  from  1923,  which  predated 
suspected  human  alteration  of  the  Florida  Bay 
ecosystem.  Because  about  15%  of  great  white 
herons  nesting  in  eastern  Florida  Bay  supplement- 
ed their  diets  with  food  obtained  from  people,  it 
was  possible  to  evaluate  the  impact  of  food  avail- 
ability on  reproduction.  Herons  that  fed  naturally 
in  Florida  Bay  (unsupplemented)  had  significantly 
smaller  clutches  and  produced  significantly  fewer 
fledglings  than  those  of  1923.  Herons  that  received 
supplemental  food  had  reproductive  parameters 
similar  to  those  of  1923.  These  data  are  interpreted 
as  indicating  that  habitat  quality  is  currently  re- 
duced from  1923  levels.  The  present  results  sup- 
port the  prediction  that  wading  bird  reproduction 
can  be  sensitive  to  habitat  quality  and  that  these 
species  should  be  useful  as  biological  indicators  for 
monitoring  habitat  quality.  (Author's  abstract) 
W87-01094 


GOOSE  FAECES:  A  SOURCE  OF  NITROGEN 
FOR  PLANT  GROWTH  IN  A  GRAZED  SALT 
MARSH, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

D  R.  Bazely,  and  R.  L.  Jeffries. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  22,  No. 

3,  p  693-703,  December  1985.  4  fig,  4  tab,  15  ref. 

Descriptors:  'Geese,  'Feces,  *Salt  marshes, 
•Vegetation  regrowth,  'Nitrogen,  Grazing,  Marsh 


plants,    Solubility,    Ammonia,    Nitrogen   fixation, 
Forages. 

The  influence  of  goose  feces  on  plant  growth  at 
the  La  Perouse  Bay  salt  marshes  in  Manitoba, 
Canada  was  studied  to  determine  how  goose  graz- 
ing might  increase  the  net  above-ground  primary 
production  of  forage  plant  species.  Addition  of 
fresh  feces  to  experimental  plots  increased  the 
standing  crop  as  well  as  the  nitrogen  content  of 
plant  shoots.  Fresh  feces  contained  considerable 
soluble  nitrogen,  but  within  48  hours,  the  content 
fell  greatly.  Except  for  the  period  immediately 
after  the  hatch  of  goslings,  much  of  the  soluble 
nitrogen  in  feces  was  ammonia.  Nitrogen  content 
differed  among  and  between  individual  droppings. 
It  was  determined  that  geese  act  on  the  salt  marsh 
ecosystem  by  increasing  the  suuply  of  available 
nitrogen  for  about  six  weeks  each  summer.  This  is 
sufficient  to  enhance  production  of  the  preferred 
forage  species  in  a  nitrogen-deficient  environment. 
(Michael-PTT) 
W87-01125 


SURFACE  ANALYSIS  OF  SUSPENDED  PARTI- 
CLES IN  ESTUARTNE  AND  COASTAL 
WATERS  USING  X-RAY  PHOTOELECTRON 
SPECTROSCOPY, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01137 


MEIOFAUNAL  PROMINENCE  AND  BENTHIC 
SEASONALITY  IN  A  COASTAL  MARINE  ECO- 
SYSTEM, 

Rhode     Island     Univ.,     Narragansett.     Graduate 
School  of  Oceanography. 
D.  T.  Rudnick,  R.  Elmgren,  and  J.  B.  Frithsen. 
Oecologia  (Berlin),  OECOBX,  Vol.  67,  No.  2,  p 
157-168,  September  1985.  3  fig,  6  tab,  85  ref. 

Descriptors:  Ecosystems,  *Benthic  fauna,  'Season- 
al  variation,  *Coastal  waters,  *Narragansett  Bay, 
Rhode  Island,  Marine  environment,  Population 
density,  Meiofauna,  Macrofauna,  Organic  matter. 

The  muds  of  a  shallow  (7  m)  site  in  Narragansett 
Bay,  Rhode  Island  contained  higher  abundances  of 
meiofauna  than  have  been  found  in  any  other  sedi- 
ment. These  abundances  may  have  occurred  be- 
cause Narragansett  Bay  sediments  are  a  food-rich 
environment.  While  the  quantity  of  organic  deposi- 
tion in  the  bay  is  not  unusually  high  for  coastal 
waters,  this  input,  primarily  composed  of  diatom 
detritus,  may  contain  an  unusually  proportion  of 
labile  organics.  Furthermore,  meiofauna  could 
have  thrived  because  of  spatial  segregation  of 
meiofauna  and  macrofauna.  While  meiofauna  were 
concentrated  at  the  sediment-water  interface,  most 
macrofauna  were  subsurface  deposit  feeders.  Ma- 
crofaunal  competition  with  and  ingestion  of,  meio- 
fauna may  thus  have  been  minimized.  The  seasonal 
cycles  of  meiofauna  and  macrofauna  were  similar. 
Highest  abundances  and  biomass  were  observed  in 
May  and  June,  and  lowest  values  in  the  late 
summer  and  fall.  Springtime  increases  of  meio- 
faunal  abundance  were  observed  in  all  depth  hori- 
zons to  10cm.  The  authors  hypothesize  that  phyto- 
plankton  detritus  accumulated  in  the  sediment 
during  the  winter  and  early  spring,  and  that  the 
benthos  responded  to  this  store  of  food  when  tem- 
peratures rose  rapidly  in  the  late  spring.  By  late 
summer,  the  stored  detritus  was  exhausted,  and  the 
benthos  declined.  (Doria-PTT) 
W87-01143 


RECOLONIZATION  POTENTIAL  OF  METRI- 
DIUM  SENILE  IN  AN  AREA  PREVIOUSLY 
DEPOPULATED  BY  OXYGEN  DEFICIENCY, 

Kiel   Univ.   (Germany,   F.R.).   Water  Economics 

and  Landscape  Ecology  Inst. 

M.  Wahl. 

Oecologia  (Berlin),  OECOBX,  Vol.  67,  No.  2,  p 

255-259,  September  1985.  4  fig,  1  tab,  13  ref. 

Descriptors:  *Metridium,  'Recolonization,  'Popu- 
lation dynamics,  'Oxygen  depletion,  'sea  ane- 
mones, Fjords,  Seasonal  variation,  Animal  popula- 
tions, Populations,  Eutrophication,  Flensburg 
fjord. 


Every  summer,  eutrophication-caused  anoxia,  last 
ing  a  few  weeks  to  several  months,  eliminate 
Metridium  senile  from  vast  areas  of  the  inne 
Flensburg  fjord.  In  spring,  however,  population 
of  Metridium  can  be  found  in  these  areas,  due  fa 
intensive  recolonization  of  adult  Metridium  durinj 
autumn  and  winter.  This  process  was  investigate* 
in  an  8-month  monitoring  program  in  1981.  It  wa 
found  that  Metridium  that  have  detached  unde 
oxygen  stress  form  'drifting  populations'  and  reco 
Ionize  defaunated  areas  soon  after  reoxygenation  ii 
autumn.  Dry  weight  analysis  shows  that  the  immi 
grants  represent  a  middle-class  of  the  'normal 
fjord  population.  The  principal  limiting  factor  o 
recolonization  is  the  lack  of  (biogenic)  substratum 
the  mollusks  having  succumbed  to  anoxia  and  /oi 
been  buried  by  decaying  plankton.  Substratum  geti 
rarer  with  depth  and  towards  the  innermost  part 
of  the  fjord.  Larval  colonization  does  not  appear  U 
occur  in  the  fjord.  Progressive  reduction  of  organ 
ic  nutrient  input  to  the  fjord  could  possibly  brim 
about  a  return  to  healthy  conditions.  (Doria-PTT 
W87-01144 


INFLUENCE  OF  RAIN,  TIDAL  WETTING  ANB 
RELATIVE  HUMIDITY  ON  RELEASE  OI 
CARBON  DIOXIDE  BY  STANDJ3JG-DEAJJ 
SALT-MARSH  PLANTS, 

For  primary  bibliographic  entry  see  Field  21. 
W87-01147 


QUANTITATIVE  COMPARISON  OF  MICRO 
BIAL  COMMUNITY  STRUCTURE  OF  ESTUA- 
RINE  SEDIMENTS  FROM  MICROCOSMS 
AND  THE  FDZLD, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

T.  W.  Federle,  R.  J.  Livingston,  L.  E.  Wolfe,  and 
D.  C.  White. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  4,  p  319-325,  April  1986.  5  fig,  1  tab,  37  ref. 

Descriptors:  'Microorganisms,  'Estuarine  environ- 
ment, 'Sediments,  'Ecosystems,  'Ecological  dis- 
tribution, 'Species  diversity,  Predation,  Fatty 
acids,  Environment,  Estuaries. 

Estuarine  soft-bottom  sediments  in  microcosms 
and  the  field  were  compared  with  regard  to  micro- 
bial community  structure.  Community  structure 
was  determined  by  analyzing  the  fatty  acids  de- 
rived from  the  microbial  lipids  in  the  sediments. 
Fatty  acid  profiles  were  compared  using  a  multi- 
variate statistical  approach.  The  community  struc- 
ture of  St.  George  Sound,  Florida  sediments  was 
apparently  controlled  by  epibenthic  predators.  In 
Apalachicola  Bay,  Florida,  the  dominant  influ- 
ences were  physical  factors  related  to  the  flow  of 
the  Apalachicola  River.  In  the  St.  George  Sound 
experiment,  microbial  communities  in  the  micro- 
cosms differed  from  those  in  the  field  after  only 
two  weeks,  and  the  degree  of  this  difference  in- 
creased substantially  as  time  progressed.  In  the 
Apalachicola  Bay  experiment,  although  microbial 
communities  in  the  microcosms  were  detectably 
different  from  those  in  the  field,  the  degree  of  this 
difference  was  not  large  nor  did  it  increase  with 
time.  This  differential  behavior  of  sediment  com- 
munities from  different  sites  may  be  related  to  the 
different  ecological  factors  regulating  community 
composition  at  these  sites.  (Author's  abstract) 
W87-01161 


SEASONAL  CHANGES  IN  MOVEMENTS, 
ABUNDANCE,  SIZE  COMPOSITION  AND  DI- 
VERSITY OF  THE  FISH  FAUNA  OF  THE 
SEVERN  ESTUARY, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

P.  N.  Claridge,  I.  C.  Potter,  and  M.  W.  Hardisty. 
Marine  Biological  Association  of  the  United  King- 
dom Journal  JMBAAK,  Vol.  66,  No.  1,  p  229-258, 
February  1986.  7  fig,  3  tab,  1 10  ref. 

Descriptors:  'Seasonal  distribution,  'Species  diver- 
sity, 'Population  density,  'Fish,  'Severn  Estuary, 
•Estuaries,  Estuarine  environment,  Density,  Distri- 
bution, Aquatic  animals,  Environment. 
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xtensive  sampling  of  the  intake  screens  of  power 
anons  in  the  Severn  Estuary  and  Bristol  Channel 
elded  97  species  of  lampreys,  elasmobranchs,  and 
leosts.  The  number  of  species,  and  to  an  even 
-eater  extent  the  total  number  of  fish,  underwent 
>nsistent  seasonal  trends,  with  maximum  and  min- 
ium values  for  the  latter  occurring  between  Sep- 
mber  and  January  and  between  March  and  May, 
spectively.  The  seasonal  trends  for  species  rich- 
ss,  Shannon-Wiener  and  Evenness  indices  were 
nilar,  with  maximum  and  minimum  values  gener- 
ly  occurring  in  the  winter  and  summer,  respec- 
,-ely.  A  comparison  between  the  authors'  data 
id  those  of  earlier  workers  indicates  that  no 
ajor  change  has  occurred  in  the  composition  of 
e  fish  fauna  of  the  Severn  Estuary  during  this 
ntury,  except  for  the  establishment  of  two 
orthem'  species,  northern  rockling  (Ciliata  sep- 
atrionalis)  and  Norway  pout  (Trisopterus  esmar- 
i)  during  recent  times.  (Author's  abstract) 
'87-01165 


NE-DIMENSIONAL  MODEL  FOR  SALINITY 
JTRUSION  IN  ALLUVIAL  ESTUARIES, 

iiroconsult,  Amhem  (Netherlands). 

.  H.  G.  Savenije. 

lumal  of  Hydrology  JHYDA7,  Vol.  85,  No.  12,  p 

-109,  June  15,  1986.  17  fig,  2  tab,  6  ref. 

escriptors:  'Saline  water  intrusion,  'Model  stud- 
s,  •Estuaries,  'Alluvial  deposits,  'Estimating 
luations.  'Salinity,  'Solute  transport,  Estimating, 
nemical  properties,  Water  depth,  Tides,  Tidal 
ism,  Hydraulics. 

salinity  intrusion  model  has  been  developed  for 
ell-mixed  alluvial  estuaries.  The  parameters  are 
hemanzed  in  such  a  way  that  the  amount  of  field 
ork  in  gathering  data  on  estuary  geometry  and 
le  is  considerably  reduced.  The  determing  factor 

the  geometry  is  found  to  be  the  variation  of 
idth  in  the  estuary;  this  relationship  appears  to 
ley  an  exponential  law.  The  depth  is  found  to 
main  fairly  constant  and  need  not  be  measured, 
stationary  and  a  non-stationary  model  are  devel- 
>ed.  The  stationary  model  may  be  applied  using  a 
«ket  calculator.  In  many  cases  where  the  station- 
y  model  may  not  be  used,  the  non-stationary 
odel  may  be  applied.  Application  of  the  model  is 
:monstrated  on  several  alluvial  estuaries.  (Au- 
or"s  abstract) 
'87-01182 


FFECT  OF  SALINITY-DEPENDENT  HY- 
RAULIC  CONDUCTIVITY  ON  SALTWATER 
iTRUSION  EPISODES, 

rmy  Engineer  District,  Fort  Worth,  TX. 
sr  primary  bibliographic  entry  see  Field  2F. 
'87-01191 


FFECTS  AND  IMPLICATION  OF  TTDES  AND 
\TNFALL  ON  THE  CIRCULATION  OF 
ATER  WITHIN  SALT  MARSH  SEDIMENTS, 

istirute    of   Oceanographic    Sciences,    Taunton 

England). 

.  P.  Carr,  and  M.  W.  L.  Blackley. 

imnology  and  Oceanography  LIOCAH,  Vol.  31, 

o.  2,  p  266-176,  March  1986.  6  fig,  3  tab,  19  ref. 

escriptors:  'Groundwater  movement,  'Estuaries, 
Marshes,  'Water  circulation,  'Sediments,  'Tidal 
fects,  'Rainfall,  'Water  table  fluctuations,Salt 
arshes,  Ravenglass  Estuary,  England. 

he  response  of  the  water  table  of  an  intertidal  salt 
arsh  in  northwestern  England  has  been  investi- 
ited.  During  neap  tides,  water  seeps  upward  from 
e  underlying  sand-silt-clay  interface.  This  effect 
mtinues  as  the  marsh  is  overtopped  during  spring 
Jes  but  is  then  dwarfed  by  penetration  of  water 
Jwnward  from  the  surface.  Under  typical  condi- 
ons  the  delay  between  high  water  in  the  river  and 
aximum  apparent  water  level  for  the  marsh  be- 
>mes  less  as  the  spring-tide  cycle  maximum  is 
)proached.  Lags  also  appear  smaller  during 
immer,  probably  mainly  due  to  dessication 
racks.  Precipitation  effects  are  only  important 
'hen  rainfall  is  significant  in  quantity  and  coin- 
des  with  low  water  during  neap  tides.  (Author's 
jstract) 


W87-01227 


OXYGEN  PRODUCTION  AND  COMSUMP- 
TION  IN  SEDIMENTS  DETERMINED  AT 
HIGH  SPATIAL  RESOLUTION  BY  COMPUT- 
ER SIMULATION  OF  OXYGEN  MICROELEC- 
TRODE  DATA, 

Aarhus  Univ.  (Denmark).  Inst,  of  Ecology  and 
Genetics. 

N.  P.  Revsbech,  B.  Madsen,  and  B.  B.  Jorgensen. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  2,  p  293-304,  March  1986.  9  fig,  2  tab,  25  ref. 
Carlsburg   Foundation   Grants    1981/82    114/IV, 
1983/84  124/TV. 

Descriptors:  'Estuaries,  'Sediments,  'Fjords, 
'Photosynthesis,  'Oxygen  requirements,  Limfjor- 
den,  Denmark,  Computer  models. 

Microprofiles  of  oxygen  and  oxygenic  photosyn- 
thesis were  measured  in  a  photosynthetically  active 
sediment  by  an  oxygen  microelectrode.  The  diffu- 
sion coefficient  of  oxygen  in  the  uppermost  1  mm 
of  the  sediment  was  determined  in  poisoned  sedi- 
ment by  microelectrode  measurement  of  changes 
in  the  oxygen  profile  during  nonsteady  state  condi- 
tions. The  experimentally  obtained  data  were  in- 
serted into  computer  models  to  calculate  the  verti- 
cal profile  of  the  oxygen  comsumption  rate.  The 
calculations  showed  that  the  rate  of  oxygen  con- 
sumption was  highest  at  the  oxic-anoxic  bondary 
where  sulfide  was  oxidized  and  in  the  lowest  part 
of  the  photic  zone.  Computer  models  were  also 
used  to  obtain  more  accurate  profiles  of  oxygen 
production.  The  oxygen  profiles  calculated  by  the 
computer  were  very  close  to  those  obtained  ex- 
perimentally both  during  the  steady  state  devel- 
oped under  light  and  during  the  transient  condi- 
tions developed  at  the  onset  darkness.  (Author's 
abstract) 
W87-01229 


METABOLIC  REGULATION  OF  AMINO  ACID 
UPTAKE  IN  MARINE  WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
D.  L.  Kirchman,  and  R.  E.  Hodson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  2,  p  339-350,  March  1986.  7  fig,  3  tab,  21  ref. 
NSF  Grants  OCE  81-17834,  OCE  84-16384; 
NOAA  Sea  Grant  NA  80AA-D-0091. 

Descriptors:  'Estuaries,  'Amino  acids,  'Metabo- 
lism, 'Bacteria,  Marine  bacteria.  Mineralization, 
Nitrogen,  Organic  nitrogen,  Proteins. 

The  uptake  of  dipeptides  and  free  amino  acids  by 
bacterial  assemblages  of  estuarine  and  coastal 
waters  of  the  southeast  U.S.  was  studied  to  deter- 
mine the  relationships  among  the  processes  of 
uptake,  intracellular  pool  formation,  and  incorpo- 
ration of  amino  acids  into  protein.  The  dipeptide 
phenylalanyl  phenylalanine  (phe-phe)  lowered  the 
maximum  phenylalanine  uptake  rate  when  the 
turnover  rate  of  phenylalanine  was  relatively  high. 
At  a  low  turnover  rate  the  phe-phe  either  had  no 
effect  or  increased  the  maximum  uptake  of  pheny- 
lalanine. To  measure  the  turnover  time  of  the 
intracellular  pool  of  phenylalanine,  an  analytical 
model  was  developed.  When  phe-phe  was  not 
added,  the  turnover  time  of  the  intracellular  pool 
was  0.89  min.  Addition  of  1.0  nM  phe-phe  in- 
creased the  turnover  time  of  the  pool  to  3.8  min  in 
waters  where  phe-phe  lowered  the  maximum 
phenylalanine  uptake  rate.  These  results  suggested 
that  the  size  of  the  intracellular  pool  is  regulated, 
which  precludes  high  assimilation  rates  of  both 
phenylalanine  and  phe-phe.  In  waters  with  rela- 
tively low  phenylalanine  turnover  rates,  bacterial 
populations  apparently  have  the  ability  to  assimi- 
late phenylalanine  and  phe-phe  simultaneously. 
Marine  bacterial  assemblages  do  not  substantially 
increase  the  apparent  respiration  of  amino  acids 
when  concentrations  increase.  Sustained  increases 
in  uptake  rates  and  mineralization  by  marine  bacte- 
rial assemblages  in  response  to  an  increase  in  the 
concentration  of  dissolved  organic  nitrogen  is  de- 
termined by  the  rate  of  protein  synthesis.  (Author's 
abstract) 
W87-01231 


INVESTIGATIONS  OF  THE  MARINE  ALGAE 
OF  NOVA  SCOTIA.  XVI.  THE  OCCURRENCE 
OF  SMALL  GREEN  ALGAE, 

Copenhagen    Univ.,     Frederikshavn    (Denmark). 

Afd.  Havbiologisk. 

R.  Nielsen,  and  J.  McLachlan. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  4,  p  808-814,  April  1986.  9  fig,  2  tab,  35  ref. 

Descriptors:  'Estuaries,  'Algae,  'Chlorophyta, 
Nova  Scotia,  Prince  Edward  Island,  Benthic  flora, 
Marine  algae,  Acrochaetes. 

Small  green  benthic  marine  algae  were  collected  at 
26  sites  in  Nova  Scotia  and  Prince  Edward  Island 
in  1982.  Host  materials  included  other  algae, 
plants,  animals,  wood  shavings,  and  small  stones. 
Twenty  species,  distributed  in  14  genera,  were 
identified.  Tel  lamia  contortata  Batters  was  report- 
ed for  the  first  time  in  the  maritime  provinces.  Six 
other  species  were  new  records  for  eastern 
Canada:  Acrochaete  leptochaete  (Huber)  R.  Niel- 
sen, Blastophysa  rhizopus  Reinke,  Endophyton  ra- 
mosum  Gardner,  Phaeophila  tenuis  (Kylin)  R. 
Nielsen,  Pseudendeclonium  dynamenae  R.  Nielsen, 
and  Syncoryne  reinkei  R.  Nielsen  and  Pedersen. 
(Cassar-PTT) 
W87-01236 


QUANTITATIVE  COMPARISON  OF  MICRO- 
BIAL COMMUNITY  STRUCTURE  OF  ESTUA- 
RINE SEDIMENTS  FROM  MICROCOSMS 
AND  THE  FIELD, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

T.  W.  Federle,  R.  J.  Livingston,  L.  E.  Wolfe,  and 
D.  C.  White. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  4,  p  319-325,  April  1986.  5  fig,  1  tab,  37  ref. 
EPA  Contract  CR8 10292-02. 

Descriptors:  'Estuaries,  'Microorganisms,  'Sedi- 
ments, Aquatic  habitats,  Habitats,  Apalachicola 
Bay,  Florida,  St.  George  Sound,  Predation,  Fatty 
acids. 

Estuarine  soft-bottom  sediments  in  microcosms 
and  the  field  were  compared  with  regard  to  micro- 
bial community  structure.  Community  structure 
was  determined  by  analyzing  the  fatty  acids  de- 
rived from  the  microbial  lipids  in  the  sediments. 
Fatty  acid  profiles  were  compared  using  a  multi- 
variate statistical  approach.  Experiments  were  per- 
formed using  sediments  from  St.  George  Sound 
and  Apalachicola  Bay,  Florida.  The  community 
structure  of  St.  George  Sound  sediments  was  ap- 
parently controlled  by  epibenthic  predators.  In 
Apalachicola  Bay,  the  dominant  influences  were 
physical  factors  related  to  the  flow  of  the  Apa- 
lachicola River.  In  the  St.  George  Sound  experi- 
ment, microbial  communities  in  the  microcosms 
differed  from  those  in  the  field  after  only  two 
weeks,  and  the  degree  of  this  difference  increased 
substantially  as  time  progressed.  In  the  Apalachi- 
cola Bay  experiment,  although  microbial  commu- 
nities in  the  microcosms  were  detectably  different 
from  those  in  the  field,  the  degree  of  this  difference 
was  not  large  nor  did  it  increase  with  time.  This 
differential  behavior  of  sediment  communities  from 
different  sites  may  be  related  to  the  different  eco- 
logical factors  regulating  community  composition 
at  these  sites.  (Author's  abstract) 
W87-01242 


SHALLOW-WATER  BENTHIC  AND  PELAGIC 
METABOLISM:  EVIDENCE  OF  HETERO- 
TROPHY  IN  THE  NEARSHORE  GEORGIA 
BIGHT, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

C.  S.  Hopkinson  Jr. 

Marine  Biology  MBIOAJ,  Vol.  87,  No.  1,  p  19-32, 

June  1985.  12  fig,  3  tab,  83  ref. 

Descriptors:  'Estuaries,  'Benthos,  'Metabolism, 
•Organic  carbon,  'Respiration,  Oxygen  uptake, 
Seasonal  variation,  Water  column,  Biodegradation, 
Primary  productivity,  Macrophytes,  Georgia 
Bight. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

Pelagic  primary  production  and  benthic  and  pelag- 
ic aerobic  metabolism  were  measured  monthly  at 
one  site  in  the  estuarine  plume  region  of  the  near- 
shore  continental  shelf  in  the  Georgia  Bight.  Aver- 
age respiratory  quotients  were  1.18:1  and  1.02:1  for 
the  benthos  and  water  column,  respectively. 
Benthic  oxygen  uptake  ranged  from  1.23  to  3.41  g 
02/sq  m/day  and  totalled  756  g  02/sq  m  over  an 
annual  period.  Water  column  respiration  account- 
ed for  60%  of  total  system  metabolism.  Turnover 
rates  of  organic  carbon  in  sediment  and  the  water 
column  were  0.09  to  0.18/yr  and  6.2/yr,  respec- 
tively. Resuspension  appeared  to  control  the  rela- 
tive amounts  of  organic  carbon,  as  well  as  the  sites 
and  rates  of  organic  matter  degradation  in  the 
benthos  and  water  column.  Most  of  the  seasonal 
variation  in  benthic  and  pelagic  respiration  could 
be  explained  primarily  by  temperature  and  second- 
arily by  primary  productivity.  The  .timing  of  the 
heterotrophic  periods  through  the  year  appeared 
to  be  closely  related  to  both  river  discharge  and 
the  periodicity  of  growth  and  death  of  marsh  ma- 
crophytes  in  the  adjacent  estuary.  These  results 
support  the  estuarine  outwelling  hypotheses  of 
Odum  (1986).  (Author's  abstract) 
W87-01276 


BRANCHIAL  NA(  +  )-K(  +  )-ATPASE  ACTIVITY 

DURING  OSMOTIC  ADJUSTMENTS  IN  TWO 

FRESHWATER  EURYHALINE  TELEOSTS,  TI- 

LAPIA    (SAROTHERODON    MOSSAMBICUS) 

AND  ORANGE  CHROMID  (ETROPLUS  MA- 

CULATUS), 

Wilson  Coll.,  Bombay  (India).  Dept.  of  Zoology. 

A.  D.  Dange. 

Marine  Biology  MBIOAJ,  Vol.  87,  No.  1,  p  101- 

107,  June  1985.  8  tab,  21  ref. 

Descriptors:  *Fish,  'Ecological  effects,  *Salinity, 
•Enzymes,  *Salt  tolerance,  Saline  water,  Water 
pollution  effects,  Osmotic  pressure,  Salt  balance, 
Seawater,  Tilapia,  Cichlid. 

The  effects  of  four  different  regimes  of  external 
salinity  changes  on  branchial  Na(+)-K(+)- 
ATPase  activity  was  studied  in  tilapia  and  orange 
chromid  fish.  The  four  regimes  were:  sudden  expo- 
sure to  salt  water  of  various  strengths;  gradual 
acclimation  to  high  salinities;  acclimation  to  identi- 
cal concentrations  of  NaCl  or  whole  ocean  salt; 
and  reacclimation  to  freshwater.  Direct  transfer  of 
tilapia  from  freshwater  to  salt  water  of  relatively 
higher  strengths  stimulated  the  activity  of  branchi- 
al Na(+)-K(  +  )-ATPase  during  the  first  week  of 
acclimation,  without  any  more  significant  change 
in  following  weeks.  All  the  selected  saltwater  con- 
centrations which  did  not  affect  the  survival  rate 
produced  a  remarkably  significant  rise  in  the 
enzyme  activity  in  orange  chromid.  Both  tilapia 
and  orange  chromid  could  be  adapted  to  higher 
salinity  levels  by  gradual  acclimation.  The  changes 
in  enzyme  activity  induced  by  this  process  were 
less  extensive  than  those  elicited  by  direct  transfer. 
The  stress  created  by  transfer  to  pure  NaCl  solu- 
tion was  more  effective  than  that  produced  by 
whole  ocean  saltwater  of  the  same  concentration  in 
inducing  the  enzyme  response  in  tilapia  but  not  in 
orange  chromid.  Transfer  of  saltwater-adapted  fish 
of  both  species  to  freshwater  led  to  a  reduction  in 
enzyme  activity  which  generally  remained  above 
the  normal  freshwater  levels  even  after  8  weeks  of 
reacclimation.  (Geiger-PTT) 
W87-01277 


DEVELOPMENT  OF  EPIPHYTIC  COMMUNI- 
TIES ON  EELGRASS  (ZOSTERA  MARINA) 
ALONG  A  NUTRIENT  GRADIENT  IN  A 
DANISH  ESTUARY, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

J.  Borum. 

Marine  Biology  MBIOAJ,  Vol.  87,  No.  2,  p  211- 

218,  July  1985.  7  fig,  2  tab,  28  ref. 

Descriptors:  •Nutrients,  *Estuaries,  'Seasonal  var- 
iation, 'Sea  grasses,  'Epiphytes,  Biomass,  Aquatic 
populations,  Nitrogen,  Phytoplankton,  Aquatic 
productivity,  Denmark,  Roskilde  Fjord. 

The  effect  of  nutrient  enrichment  on  epiphyte  de- 
velopment was  examined  by  following  the  seasonal 


development  of  epiphyte  biomass  on  eelgrass  (Zos- 
tera  marina  L.)  at  four  localities  along  a  nutrient 
gradient  in  Roskilde  Fjord,  Denmark  between 
March  and  December  1982.  In  the  most  nutrient- 
poor  area,  epiphyte  biomass  followed  a  distinct 
bimodal  seasonal  pattern  with  maxima  in  spring 
and  early  fall.  Low  nutrient  availability  and  a  high 
rate  of  eelgrass  leaf  renewal  kept  epiphyte  biomass 
at  a  low  level  throughout  the  summer  period. 
Unlike  phytoplankton,  the  epiphytic  community 
was  not  stimulated  by  nutrient  enrichment  during 
spring.  However,  from  May  through  August,  the 
biomass  of  both  components  increased  exponential- 
ly with  increasing  concentrations  of  total  N  in  the 
water.  Along  the  nutrient  gradient,  phytoplankton 
biomass  increased  5-  to  10-fold,  while  epiphyte 
biomass  increased  50-  to  100-fold.  Thus  differences 
in  nutrient  conditions  among  study  sites  were  more 
clearly  reflected  by  epiphytes  than  phytoplankton. 
(Author's  abstract) 
W87-01279 


INFLUENCE  OF  QUANTITATIVE  AND  QUAL- 
ITATIVE ASPECTS  OF  HABITAT  COMPLEX- 
ITY  IN  TROPICAL  SEA-GRASS  MEADOWS, 

Harbor  Branch  Inst.,  Inc.,  Fort  Pierce,  FL. 
A.  W.  Stoner,  and  F.  G.  Lewis  III. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  p  19-40,  Decem- 
ber 1985.  4  fig,  5  tab,  50  ref,  append. 

Descriptors:  *Sea  grasses,  'Aquatic  habitats, 
'Crustaceans,  'Macrophytes,  'Biomass,  Popula- 
tion density,  Aquatic  populations,  Species  diversi- 
ty, Meadows,  Tropical  regions,  Venezuela,  Islas 
Los  Rogues. 

In  sea-grass  meadows  of  Islas  Los  Rogues,  Ven- 
ezuela, densities  of  turtle  grass  (Thalassia  testu- 
dinum)  and  the  understory  of  calcareous  green 
algae  (Halimeda  opuntia)  were  manipulated  in  nine 
experimental  treatments  and  controls  to  examine 
the  effect  of  both  quantitative  (biomass  and  total 
surface  area)  and  qualitative  (architectural)  aspects 
of  habitat  complexity  on  crustacean  assemblages. 
The  greatest  abundance  of  crustaceans  occurred  in 
plots  with  highest  macrophyte  biomass.  The 
number  of  individuals  per  unit  plant  surface  area 
was  uniform  over  all  vegetated  treatments,  sug- 
gesting that  surface  area  of  the  habitat  controlled 
total  abundance  of  epifaunal  crustaceans,  regard- 
less of  architectural  type  available.  The  highest 
species  richness  was  found  in  treatments  containing 
high  standing  crops  of  Thalassia  and  Halimeda, 
suggesting  that  quantitative  aspects  of  habitat  com- 
plexity have  an  important  effect  on  species  rich- 
ness. Responses  of  individual  species  to  architec- 
tural type  varied;  of  the  15  most  abundant  taxa, 
eight  species  were  significantly  associated  with 
Halimeda,  while  only  two  were  associated  with 
Thalassia.  Because  of  the  high  number  of  animal 
species  associated  with  Halimeda,  addition  of  this 
architectural  type  to  Thalassia  beds  had  a  pro- 
nounced effect  on  faunal  species  richness  in  the 
grass  beds.  It  was  concluded  that  both  quantitative 
and  qualitative  aspects  of  habitat  complexity  affect 
abundance,  species  richness,  and  composition  of 
crustaceans  in  tropical  sea-grass  meadows. 
(Geiger-PTT) 
W87-01281 


COMPOSITION,  ABUNDANCE,  AND  PHE- 
NOLOGY OF  FOLIOSE  RED  ALGAE  ASSOCI- 
ATED WITH  TWO  CENTRAL  CALIFORNIA 
KELP  FORESTS, 

Moss  Landing  Marine  Labs.,  CA. 
V.  A.  Breda,  and  M.  S.  Foster. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  December  1985. 
5  fig,  4  tab,  42  ref. 

Descriptors:  'Species  composition,  'Rhodophyta, 
'Algae,  'Kelps,  'Biomass,  Macrophytes,  Aquatic 
populations,  Species  diversity. 

Seasonal  variations  in  biomass  and  reproductive 
phenology  of  red  algae  were  studied  in  two  central 
California  kelp  forests  with  different  physical  envi- 
ronments. At  each  site,  random  0.25-sq  m  samples 
of  foliose  red  algae  were  collected  monthly  and 
biomass  (g  dry  weight)  and  reproductive  condition 


recorded  for  each  species.  At  the  more  protected, 
rocky  site,  the  perennials  Botryocladia  pseudodi- 
chotoma  (Farl.)Kyl.,  Gigartina  corymbiferi 
(Kutz.)  J.  Ag.,  and  Rhodymenia  californica  var. 
californica  Kyi.  were  most  abundant.  At  the  more 
exposed  site  with  moving  sand,  both  perennial* 
(Gigartina  corymbifera  and  Rhodymenia  pacifica 
Kyi.)  and  annuals  such  as  Polyneura  latissima 
(Harv.)  Kyi.,  Phycodrys  setchellii  Skottsb.,  and 
Nienburgia  andersoniana  (J.  Ag.)  Kyi.  were  abun- 
dant. At  both  sites,  the  biomass  of  female  and 
tetrasporic  plants  was  generally  very  low  relative 
to  the  total  biomass.  Reproductive  plants  at  the 
protected  site  occurred  from  March  to  October 
whereas  various  species  were  reproductive  at  dif- 
ferent times  during  the  year  at  the  exposed  site. 
Several  interacting  factors  appear  to  regulate  red 
algal  composition  and  abundance  in  these  kelp 
forests.  Overstory  development,  lack  of  disturb- 
ance, and  invertebrate  overgrowth  seems  most  im- 
portant at  the  protected  site  whereas  physical  dis- 
turbance in  the  form  of  sand  and  water  movement 
appear  to  be  more  important  at  the  exposed  site. 
(Author's  abstract) 
W87-01282 


WATER  RELATIONS  AND  OSMOREGULA- 
TION OF  THE  BEACH-HOPPER  ORCHESTU 
GAMMARELLUS  (PALLAS)  (CRUSTACEA: 
AMPHffODA), 

University  Marine  Biological  Station,  Millport 
(Scotland). 

P.  G.  Moore,  and  C.  H.  Francis. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  p  131-150,  De- 
cember 1985.  11  fig,  4  tab,  51  ref. 

Descriptors:  'Crustaceans,  'Salt  tolerance,  'Habi- 
tats, 'Osmoregulation,  'Water  loss,  Saline  water, 
Amphipods,  Clyde  Sea. 

The  ecophysiology  of  the  supralittoral  Orchestia 
gammarellus  (Pallas)  is  discussed  in  relation  to  the 
colonizaion  of  terrestrial  habitats  by  talitrid  amphi- 
pods. In  situ  recordings  of  temperature  and  humid- 
ity conditions  beneath  supralittoral  wrack  piles  in 
the  Clyde  Sea  area  are  presented  for  summer  and 
winter  periods.  Wrack  piles  insulate  the  substratum 
from  extreme  temperatures  and  maintain  near  satu- 
rated humidities  irrespective  of  time  of  day.  At 
relative  humidities  below  80%. 0.  gammarellus  dies 
after  <10  hr  at  ambient  summer  temperatures. 
Water  loss  of  live  and  dead  0.  gammarellus  is 
equivalent  with  no  active  mechanism  for  water 
retention  in  living  animals.  Small  animals  and  ac- 
tively moving  animals  lose  water  fastest.  At  a 
particular  relative  humidity,  water  loss  is  tempera- 
ture dependent,  being  related  to  saturation  deficit. 
Some  water  may  be  lost  over  the  entire  body 
surface.  High  densities  of  cuticular  pores  which 
might  conduct  water  were  found  on  the  body 
surface  using  scanning  electron  microscopy,  and 
one  type  appears  to  be  associated  with  the  secre- 
tion of  epicuticular  waxy  material,  one  component 
of  which  melts  at  approximately  36-44  C.  Weight 
fluxes  (in  either  direction)  beyond  approximately 
17%  of  body  weight  are  intolerable:  this  represents 
+  or  -  25%  of  total  body  water  content.  Water  is 
lost  during  desiccation  at  the  expense  of  the  hae- 
molymph.  Short-term  loss  is  made  good  internally 
probably  by  mobilizing  water  from  the  gut.  0. 
gammarellus  is  capable  of  hyper/hypo-osmoregu- 
lation  when  fed  food  of  different  salt  content.  Its 
osmoregulatory  pattern  when  immersed  in  waters 
of  different  salinity  is  rather  variable,  however, 
and  may  reflect  the  foreignness  of  these  conditions. 
(Author's  abstract) 
W87-01283 


MODULATION  OF  NAEMOCYANIN  OXYGEN 
AFFINITY  IN  THE  PRAWN,  PALAEMON  ELE- 
GANS  (RATHKE)  UNDER  ENVIRONMENTAL 
SALINITY  STRESS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
A.  C.  Taylor,  S.  Morris,  and  C.  R.  Bridges. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  p  167-180,  De- 
cember 1985.  5  fig,  1  tab,  36  ref.  NERC  Grant 
Gr3/5311,  Deutsche  Forschungsgemeinschaft 
Gr456/10-7. 
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WATER  CYCLE— Field  2 


Descriptors:  'Respiration,  •Shrimp,  'Saline  water, 
•Salt  tolerance,  'Blood,  Crustaceans,  Oxygen 
uptake,  Ecology,  Coastal  waters,  Physiological 
ecology. 

The  effects  of  salinity  acclimation  on  the  oxygen- 
transporting  properties  of  the  blood  of  the  interti- 
dal  prawn  Palaemon  elegans  (Rathke)  were  studied 
in  laboratory  aquariums.  Although  there  was  con- 
siderable variation  in  the  haemocyanin  content  of 
the  haemolymph  between  individual  animals,  an 
inverse  relationship  was  obtained  between  the  hae- 
mocyanin content  of  the  blood  and  the  salinity  to 
which  the  animals  were  acclimated.  This  resulted 
in  an  increase  in  the  oxygen-earring  capacity  of  the 
haemocyanin  from  1.2  millimoles/liter  to  1.48  mil- 
limoles/liter  in  prawns  acclimated  to  salinities  of 
30  and  10  parts  per  thousand,  respectively.  No 
significant  differences  were  observed  in  either  the 
oxygen  affinity  or  in  the  size  of  the  Bohr  effect  of 
the  haemocyanin  in  animals  maintained  in  salinities 
of  10,  20,  and  30  parts  per  thousand,  but  blood 
from  animals  kept  in  water  having  a  salinity  of  40 
parts  per  thousand  had  both  a  higher  oxygen  affini- 
ty and  a  higher  Bohr  value.  These  increases  were 
due  primarily  to  changes  in  the  concentration  of 
ions,  mainly  Mg(2+),  in  the  blood  of  these  ani- 
mals. The  co-operativity  of  the  haemocyanin  did 
not  differ  significantly  between  the  four  test 
groups  of  prawns.  In  addition,  the  effect  of  L- 
lactate  on  the  modulation  of  haemocyanin  oxygen 
affinity  was  unaffected  by  changes  in  the  ionic 
composition  of  the  blood  associated  with  acclima- 
tion to  differing  salinities.  (Author's  abstract) 
W87-01284 


GROWTH  OF  DARK-EXPOSED  LAMINARIA 
SACCHARINA  (L.)  LAMOUR.  AND  LAMIN- 
ARIA SOLEDUNGULA  J.  AG.  (LAMTNAR- 
IALES:  PHAEOPHYTA)  IN  THE  ALASKAN 
BEAUFORT  SEA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
K.  M.  Dunton. 

Journal  of  Experimental  Biology  and  Ecology 
JEMBAM,  Vol.  94,  No.  1-3,  p  181-189,  December 
1985.  2  fig,  24  ref. 

Descriptors:  *Algae,  *Kelps,  *Marine  algae,  *Plant 
growth,  *Arctic  zone,  Polar  regions,  Ice  cover, 
Arctic,  Sea  ice,  Beaufort  Sea. 

Linear  growth  of  Laminaria  saccharina  (L.) 
Lamour.  and  L.  solidungula  J.  Ag.  sporophytes 
exposed  for  9  months  of  darkness  under  a  turbid 
ice  canopy  were  compared  over  a  2-yr  period  in 
the  Alaskan  Beaufort  Sea.  Peak  growth  in  L.  soli- 
dungula (1.4  mm/day)  occurred  from  late  Febru- 
ary to  late  April.  Maximum  growth  in  L.  sacchar- 
ina (4.7  mm/day)  was  recorded  between  late  April 
and  late  July.  Since  the  dark  period  extends  from 
about  November  to  June,  L.  solidungula  complet- 
ed most  of  its  growth  in  complete  darkness. 
During  the  dark  period,  from  November  to  late 
April,  linear  growth  was  1.5  to  8  times  greater  than 
that  of  L.  saccharina.  In  contrast,  L.  saccharina 
completed  nearly  all  of  its  annual  growth  during 
the  period  when  light  first  starts  to  penetrate  the 
water  column  as  a  result  of  breakup  of  the  ice 
canopy.  The  period  of  rapid  growth  in  L.  sacchar- 
ina occurs  4  to  5  months  later  than  plants  found  at 
temperate  latitudes.  The  seasonal  pattern  of  linear 
growth  in  the  two  species  differs  because  L.  sac- 
charina does  not  appear  to  depend  on  stored 
carbon  reserves  for  winter  and  spring  growth.  The 
delay  of  growth  in  the  ubiquitous  L.  saccharina  to 
late  spring  reflects  a  different  growth  strategy  than 
that  found  in  L.  solidungula.  (Author's  abstract) 
W87-01285 


PHOTOSYNTHETIC  AND  CELLULAR  PHO- 
TOADAFITVE  CHARACTERISTICS  OF 
THREE  ECOTYPES  OF  THE  MARINE 
DIATOM  SKELETONEMA  COSTATUM 
(GREV.)  CLEVE, 

City  Coll.,  New  York.  Dept.  of  Biology. 
J.  C.  Gallagher,  and  R.  S.  Alberte. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  p  233-250,  De- 
cember 1985.  4  fig,  4  tab,  35  ref.  NSF  Grants  DEB 
80-21744,  PCM78-10535,  OCE82-14914;  CUNY 
Research  Foundation  Grant  664134. 


Descriptors:  'Diatoms,  'Photosynthesis,  'Respira- 
tion, 'Marine  algae,  'Light  intensity,  Chrysophyta, 
Light  penetration,  Bays,  Ecosystems,  Seasonal  var- 
iation, Narragansett  Bay. 

Physiological  variation  among  genetically  distinct 
clones  of  Skeletonema  costatum  (Grev.)  Cleve, 
representative  of  the  prevalent  seasonal  popula- 
tions of  this  species  in  Narragansett  Bay,  were 
examined  to  determine  the  nature  of  their  optimal 
survival  strategies  in  response  to  changes  in  light 
intensity.  The  clones  were  found  to  exhibit  signifi- 
cant differences  in  growth  rates,  cellular  pigment 
content,  PSU-RCI  and  PSU-RCII  numbers  per 
cell,  ratios  of  RCI/RCII  and  photosynthetic  ca- 
pacities per  cell.  Respiration  rates  and  I  sub  c 
values  did  not  vary  among  clones.  The  variation 
among  clones  for  many  characteristics  was  similar 
in  magnitude  to  those  previously  reported  for  dif- 
ferences among  species.  No  single  photosynthetic 
feature  dominated  or  predicted  the  photoadaptive 
mechanism  in  any  clone  examined.  Large  clonal 
differences  in  photoadaptive  features  suggest  that 
the  evolution  of  the  seasonal  ecotypes  of  S.  costa- 
tum was  not  a  recent  phenomenon.  The  integration 
of  cell-dependent  and  cell-independent  photosyn- 
thetic features  in  each  clone  and,  by  inference,  the 
genetic  groups  which  they  represent,  partially  ac- 
counts for  the  seasonal  pattern  of  abundance  dis- 
tinct allochronic  populations  in  the  Narragansett 
Bay  ecosystem.  (Author's  abstract) 
W87-01286 


INFLUENCE  OF  DURATION-OF-INUNDA- 
TION  OF  DEVELOPMENT  OF  A  MAN-INITI- 
ATED SPARTTNA  ALTERNIFLORA  LOISEL. 
MARSH  IN  NORTH  CAROLINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Botany. 

E.  D.  Seneca,  S.  W.  Broome,  and  W.  W. 
Woodhouse  Jr. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No,  1-3,  p  259-268,  De- 
cember 1985.  1  fig,  3  tab,  15  ref  Army  Corp  of 
Engineers  Contract.  DACW72-72-C-0012,  GH- 
103. 

Descriptors:  'Marshes,  'Marsh  plants,  'Tidal 
marshes,  'Plant  growth,  'Spartina,  Species  com- 
postion,  Flooding,  Species  diversity,  North  Caroli- 
na, Standing  crop. 

The  relative  growth  responses  of  a  man-made 
Spartina  alterniflora  Loisel.  marsh  were  monitored 
annually  in  four  duration-of-inundation  zones 
(4,7,9,  and  1 1  hr  daily)  during  a  4-yr  period  follow- 
ing the  17-mo  establishment  period,  with  another 
sampling  10  yrs  later.  There  was  a  general  trend  of 
maximum  values  for  height,  number  of  flowers/sq 
m,  basal  area,  and  aboveground  standing  crop  to 
occur  in  the  7-hr  inundation  zone  and  for  these 
values  to  decrease  in  the  9-  and  1 1-hr  zones  at  the 
end  of  the  second  growing  season  (17  mo  after 
planting).  This  trend  was  reversed  from  the  third 
through  the  fifth  growing  seasons  with  height, 
number  of  flowers/sq  m,  and  aboveground  stand- 
ing crop  significantly  higher  in  the  longest  inunda- 
tion zone.  The  aboveground  standing  crop  of  S. 
alterniflora-dominated  11 -hr  inundation  zone 
became  stabilized  by  the  third  growing  season,  but 
the  belowground  material  dry  weight  continued  to 
increase  in  all  zones  through  the  fifth  season  when 
its  rate  of  accumulation  began  to  stabilize  in  the 
lowermost  zones.  The  number  of  invading  species 
present  in  the  fifth  season  decreased  by  >65%  in 
the  twelfth  season,  but  the  remaining  invaders  gen- 
erally constituted  relatively  more  of  the  above- 
ground  standing  crop  by  the  twelfth  season.  Over 
the  12  seasons,  the  experimental  S.  alterniflora 
planting  developed  into  a  marsh  with  species  com- 
position dictated  by  the  availability  of  disseminules 
of  other  angiosperms  under  the  prevailing  environ- 
mental conditions  of  duration-of-inundation  and 
salinity.  (Author's  abstract) 
W87-01287 


FEEDING  IN  INTERTIDAL  ACARI, 

University  Coll.  of  Swansea  (Wales).   School  of 

Biological  Sciences. 

P.  J.  A.  Pugh,  and  P.  K.  King. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 


Estuaries — Group  2L 

ogy  JEMBAM,  Vol.  94,  No.  1-3,  p  269-280,  De- 
cember 1985.  2  fig,  5  tab,  34  ref. 

Descriptors:  'Acari,  'Marine  animals,  'Food 
habits,  'Behavior,  Food  chains,  Aquatic  animals, 
Intertidal  areas,  Littoral  zone,  Predation. 

The  feeding  habits  of  some  British  intertidal  Acari 
were  examined  in  laboratory  experiments  and  com- 
pared to  the  feeding  patterns  in  the  aquatic  (hala- 
carid)  and  terrestrial  (non-halacarid)  moieties  of 
the  fauna.  A  modified  vertical  polyacrylamide  gel 
and  an  esterase  stain  were  used  to  study  predator- 
prey  interactions  among  Acari.  Results  suggested 
that  there  are  two  different  feeding  adaptations 
among  the  intertidal  Acari:  the  highly  adapted 
Nalacaridae,  Ameronothridae  and  Nyadesidae 
which  feed  upon  typically  marine  materials,  such 
as  intertidal  algal  microphytes  or  other  marine 
microarthropods,  and  the  remaining  majority  of 
Acari  which  feed  upon  typically  terrestrial  materi- 
al such  as  nematodes,  oligochaetes,  and  insects, 
similar  to  that  consumed  by  their  soil  and  leaf 
litter-inhabiting  counterparts.  This  division  into 
two  groups,  based  upon  physiological  and  morpho- 
logiccal  specializations  as  suggested  in  related  stud- 
ies is  reflected  in  the  diets  of  the  two  groups.  Other 
feeding  adaptations  to  the  littoral  environment  in- 
cluded endurance  of  starvation  (a  pre-adaptation), 
and  synchrony  of  feeding  with  the  tidal  cycle  (a 
specialization).  (Geiger-PTT) 
W87-01288 


PARTIAL  PURIFICATION  AND  CHARACTER- 
IZATION OF  ALANINE  RACEMASE  FROM 
THE  BRACKISH-WATER  BIVALVE  CORBI- 
CULA  JAPONICA, 

Hiroshima  Univ.  (Japan).  Zoological  Inst. 
Y.  Omura,  Y.  S.  Hayashi,  O.  Matsushima,  H. 
Katayama,  and  K.  Yamada. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  94,  No.  1-3,  p  281-289,  De- 
cember 1985.  6  fig,  1  tab,  18  ref. 

Descriptors:  'Mollusks,  'Animal  physiology,  'En- 
zymes, 'Amino  acids,  Brackish  water,  Separation 
techniques,  Osmoregulation. 

Alanine  racemase  from  the  foot  muscle  of  the 
brackish-water  bivalve  Corbicula  japonica  was 
partially  purified  by  ammonium  sulfate  fractiona- 
tion, ion  exchange  chromatography  and  gel  filtra- 
tion. The  molecular  weight  of  the  enzyme  was 
estimated  as  130000  by  gel  filtration  on  Bio-Gel  A- 
1.5m.  The  ph  optimum  was  9.0-9.5  in  the  L-ala- 
nine-to-D-alanine  direction  and  8.5-9.0  in  the  D-to- 
L  direction.  The  apparent  Michaelis-Menton  con- 
stant value  for  L-alanine  was  1 10  mM  and  that  for 
D-alanine  was  38mM.  Some  compounds,  which 
have  been  known  as  inhibitors  of  bacterial  alanine 
racemase,  were  examined  for  their  inhibitory  ef- 
fects on  the  bivalve  enzyme.  Alanine  racemase 
seems  to  play  a  signficant  role  in  racemization  of 
alanine  which  is  the  chief  component  of  the  free 
amino  acid  pool  in  relation  to  intracellular  osmore- 
gulation. (Author's  abstract) 
W87-01289 


DISSOLVED     FULVIC    ACIDS     FROM    THE 
NEAR  CONTINENTAL  SHELF.  RELATION  TO 
ESTUARIES,  (LES  ACIDES  FULVIQUES  DIS- 
SOUS  DANS  LES  EAUX  DU  PROCHE  PLA- 
TEAU CONTINENTAL.  RELATION  AVEC  LA 
SITUATION  ESTUAIRFENNE), 
Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
P.  Berger,  C.  Belin,  M.  P.  Marniesse,  and  M. 
Ewald. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  301,  No.  11,  p  801-806, 
October  10  1985.  3  fig,  1  tab,  13  ref. 

Descriptors:  'Dissolved  solids,  'Fulvic  acids, 
'Fluorescence,  'Continental  shelf,  Organic  carbon, 
Humic  acids,  Estuaries. 

The  fluorescence  intensity  associated  with  dis- 
solved fulvic  acids  decreases  as  one  goes  from  the 
coast  to  the  sea;  so  do  the  absorbances  and  concen- 
trations of  dissolved  organic  carbon.  The  very  low 
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Group  2L — Estuaries 

fluorescence  intensities  recorded  for  the  marine 
samples  prevents  precise  determination  of  the  posi- 
tion of  the  emission  maximum.  After  concentration 
over  an  ultrafiltration  membrane  (threshhold  1000 
molecular  weight),  fulvic  acids  from  the  near  con- 
tinental shelf  emit  fluorescence  spectra  similar  to 
that  of  terrigenic  fulvic  acids.  This  supports  the 
hypothesis  that  fluorescent  material  of  the  near 
continental  shelf  is  of  continental  origin.  (Airone- 
PTT) 
W87-01345 


ENERGY  OF  SEA  WIND  WAVES  AND  PRINCI- 
PLES OF  ITS  CONVERSION, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01379 


DEMISE  OF  MEROMIXIS  IN  RIVERINE 
LAKES  OF  THE  WORLD  HERITAGE  WIL- 
DERNESS OF  SOUTH-WEST  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-OH58 


PROTECTING  THE  CHESAPEAKE  BAY: 
MARYLAND'S  CRITICAL  AREA  PROGRAM, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01503 


MERCURY  DISTRIBUTION  IN  A  POLLUTED 
MARINE  AREA,  RATIO  OF  TOTAL  MERCU- 
RY, METHYL  MERCURY  AND  SELENIUM  IN 
SEDIMENTS,  MUSSELS  AND  FISH, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01552 


MODIFICATION  OF  AN  ESTUARY, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01578 


NITROGEN  FIXATION  (ACETYLENE  REDUC- 
TION) IN  PLANKTIC  CYANOBACTERIA  EM 
OREGRUNDSGREPEN,  SW  BOTHNIAN  SEA, 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

G.  Lindahl,  and  K.  Wallstrom. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   104, 

No.  2,  p  193-204,  August  1985.  4  fig,  26  ref. 

Descriptors:  'Nitrogen  fixation,  *Acetylene, 
*Cyanobacteria,  'Oregrundsgrepen,  *Bothnian 
Sea,  Biomass,  Phytoplankton,  Heterocysts,  Pri- 
mary productivity. 

Nitrogen  fixation  (acetylene  reduction)  was  meas- 
ured in  a  coastal  area  of  the  SW  Bothnian  Sea,  the 
Baltic,  during  1977  and  1978.  The  following  pa- 
rameters of  the  nitrogen  fixing  population  were 
studied:  species  composition,  biomass,  number  of 
heterocysts,  heterocyst  frequency,  heterocyst  ac- 
tivity and  the  acetylene  reduction.  The  dominating 
species  was  Aphanizomenon  flos-aquae  which,  as  a 
mean,  had  35,000,000  heterocysts/sq  m,  and  a  he- 
terocyst frequency  ranging  between  0.5  and  2.3 
heterocysts/mm  filament.  The  mean  heterocyst  ac- 
tivity, which  expresses  the  nitrogen  fixation  capac- 
ity of  the  population,  was  1332  nmol  C2H4  times 
10  to  the  -7th  power/heterocyst/h  in  1977  and 
1880  nmol  in  1978.  The  nitrogen  fixation  was  cal- 
culated to  0.06  g  N/sq  m/yr  both  years,  which 
corresponded  to  only  1%  of  the  nitrogen  require- 
ment for  the  primary  production  during  the 
summer.  The  levels  of  the  nitrogen  fixation  param- 
eters studied  as  well  as  the  significance  of  nitrogen 
fixation  for  primary  production  were  lower  in  Ore- 
grundsgrepen  than  in  the  northern  Baltic  Proper. 
(Author's  abstract) 
W87-01605 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION:  THE  SOLUTION  TO 
OMAN'S  THntST, 

Ministry  of  Electricity  and  Water,  Muscat  (Oman). 
A.  A.  Dawood,  and  R.  W.  Leidholdt. 
American     Water     Works    Association     Journal 
JAWWA5,  Vol.  78,  No.  7,  p  80-85,  July  1986.  3 
fig,  2  tab. 

Descriptors:  'Oman,  'Desalination,  *Urban  areas, 
*Seawater,  Multiflash  distillation,  Desalination 
plants,  Electric  power  production,  Management 
planning,  Muscat,  Water  treatment  facilities,  Water 
supply  systems. 

The  Sultanate  of  Oman,  which  has  limited  oil  and 
water  resources,  is  coping  with  the  twin  problems 
of  rapid  modernization  and  severely  limited  fresh- 
water supplies  by  using  multiflash  distillation  of 
seawater  in  conjunction  with  electrical  power  gen- 
eration. The  history  of  the  Sultanate's  water 
system,  water  sources,  transmission  facilities,  distri- 
bution system,  production  and  consumption,  and 
future  plans  are  described.  The  water  system  for 
the  greater  Muscat  (the  capital  city)  area  has  had 
serious  growing  pains  in  the  past  5  yr,  but  with 
improvements  in  management,  operations  and 
maintenance,  training  of  additional  Omani  person- 
nel, and  proper  planning  through  computer  model- 
ing, an  orderly  expansion  of  a  reliable  supply 
system  is  anticipated.  (Rochester-PTT) 
W87-01024 


ABU  DHABI  SOLAR  DISTILLATION  PLANT, 

Water  and  Electricity  Dept.,  Abu  Dhabi  (United 

Arab  Emirates). 

A.  M.  El-Nashar,  and  K.  Iishi. 

Desalination,  Vol.  52,  No.  3,  p  214-234,  August 

1985.  12  fig,  5  tab,  10  ref. 

Descriptors:  'Desalination,  *Abu  Dhabi,  'Solar 
distillation,  Solar  stills,  Thermal  stratification, 
Design  criteria,  Evaporators,  Automation,  Simlua- 
tion. 

A  small  solar  desalination  plant  designed  and  con- 
structed as  part  of  a  cooperative  research  program 
between  Abu  Dhabi  and  Japan  is  described.  The 
system  uses  a  horizontal  tube,  thin-film,  multi- 
effect  stack  distillation  concept  and  has  a  design 
capacity  of  120  cubic  meters  per  day.  Solar  energy 
is  provided  by  a  bank  of  evacuated  glass  tube 
collectors  which  cover  an  area  of  1862  square 
meters.  Three  thermally  stratified  vertical  thermal 
storage  tanks  are  used  to  provide  thermal  energy 
for  the  distiller.  The  plant  is  designed  for  continu- 
ous, 24-hours  per  day  operation.  The  results  of  two 
preliminary  performance  simulation  models  are 
also  presented.  (Michael-PTT) 
W87-011OO 


INFLUENCE  OF  MEMBRANE  HETEROGENE- 
ITY ON  THE  SOLUTE  RETENTION, 

Leiden   Rijksuniversiteit  (Netherlands).   Gorlaeus 

Labs. 

J.  Van  Daalen,  and  J.  A.  M.  Smit. 

Desalination,  Vol.  52,  No.  3,  p  235-247,  August 

1985.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Reverse  osmosis,  'Mathematical 
equations,  'Filtration,  'Membrane  processes,  'So- 
lutes, 'Retention,  'Cellulose  acetate  membranes, 
•Calcium  chloride.  Solute  transport,  Permeability, 
Statistical  methods,  Volumetric  analysis. 

A  Spiegler-Kedem  type  expression  for  retention  as 
a  function  of  volume  flow  is  derived  for  heteroge- 
neous membranes.  Linearization  of  the  expression 
yields  an  equation  by  which  reverse  osmosis  ex- 
periments can  be  analyzed  and  the  reflection  coef- 
ficient and  solute  permeability  and  their  ratio  can 
be  determined.  The  relation  between  retention  and 
volume  flow  is  discussed  and  results  are  specified 


for  cellulose  acetate  membranes  and  calcium  chlo- 
ride solutions.  The  linear  equation  is  compared 
with  other  known  linear  equations  and  some  re- 
verse osmosis  experiments  are  reanalyzed.  (Au- 
thor's abstract) 
W87-01101 


OPTIMISATION  OF  MEMBRANE  MODULE 
DESIGN  FOR  BRACKISH  WATER  DESALINA- 
TION, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Chemical  Engineering. 
D.  E.  Wiley,  C.  J.  D.  Fell,  and  A.  G.  Fane. 
Desalination,  Vol.  52,  No.  3,  p  249-265,  August 
1985.  5  fig,  3  tab,  24  ref. 

Descriptors:  'Desalination,  'Brackish  water, 
•Membrane  processes,  'Design  criteria,  'Reverse 
osmosis,  'Cost  analysis,  'Computer  models,  Mass 
transfer,  Mathematical  equations,  Energy  conser- 
vation, Permeability. 

A  study  was  made  of  the  optimization  of  mem- 
brane modules  for  brackish  water  desalination. 
Particular  attention  was  paid  to  energy  efficiency 
by  designing  the  flow  channels  so  that  back  diffu- 
sion of  solute  was  enhanced  but  did  not  jeopardize 
effective  transmembrane  pressure.  Spiral  wound, 
tubular  and  flat  plate  commercial  designs  were 
evaluated  in  terms  of  unit  membrane  and  unit 
power  costs.  Optimum  module  design  was  found 
to  one  where  channel  height  is  small  and  flow  path 
length  and  cross  flow  are  held  low.  Although  the 
spiral  wound  module  appeared  to  be  closest  to  an 
optimal  design,  there  seems  to  be  room  for  im- 
provement in  the  design  of  existing  commercial 
modules.  (Author's  abstract) 
W87-01102 


MODELPVG  OF  SMALL  SCALE  REVERSE  OS- 
MOSIS SYSTEMS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemical 

Engineering. 

C.  S.  Slater,  J.  M.  Zielinski,  R.  G.  Wendel,  and  C. 

G.  Uchrin. 

Desalination,  Vol.  52,  No.  3,  p  267-284,  August 

1985.  7  fig,  2  tab,  13  ref. 

Descriptors:  'Reverse  osmosis,  'Model  studies, 
'Mathematical  equations,  'Simulation  analysis, 
'Mass  transfer,  'Closed  systems,  Solutes,  Solvents, 
Sodium  chloride,  Industrial  wastewater,  Fluctua- 
tions, Osmotic  pressure,  Membranes. 

A  reverse  osmosis  system  operating  in  a  closed 
loop  environment  is  modeled  as  a  nonlinear  differ- 
ential equation  that  represents  feed  concentration 
as  a  function  of  time.  Correlations  of  flux,  solute 
concentrations  and  rejection  with  operating  time 
and  overall  system  recovery  are  functions  of  the 
model.  Simple  salt  and  complex  industrial 
wastewater  experiments  were  conducted  to  verify 
the  model.  Results  indicated  a  good  fit  to  the  data 
over  the  range  studied.  Use  of  the  model  to  predict 
system  performance  at  long  operating  times  or 
high  recovery  rates  is  questionable  due  to  the 
effects  of  mass  transfer  inhibition  that  are  not  con- 
sidered in  the  model.  (Michael-PTT) 
W87-01103 


WETTABDLITY,  REWETTABILLTY  AND 
BREAKDOWN  OF  THEM  FILMS  OF  AQUEOUS 
SALT  SOLUTIONS, 

Tel-Aviv  Univ.  (Israel).  School  of  Engineering. 
N.  Brauner,  D.  M.  Maron,  and  Z.  Harel. 
Desalination,  Vol.  52,  No.  3,  p  295-307,  August 
1985.  9  fig,  17  ref. 

Descriptors:  'Wettability,  'Thin  films,  'Saline 
water,  'Evaporators,  'Calcium  chloride,  'Tap 
water,  'Condensers,  Density,  Viscosity,  Surface 
tension,  Heat  transfer,  Temperature  effects. 

Wettability,  rewettability  and  breakdown  of  con- 
tinuous films  on  heat  transfer  surfaces  were  studied 
for  tap  water  and  calcium  chloride  solutions.  The 
effects  of  temperature  level,  physical  properties 
and  liquid  properties  such  as  density,  surface  ten- 
sion and  viscosity  were  analyzed.  It  was  found  that 
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minimum  wetting  rates  decrease  when  calcium 
chloride  concentration  is  increased.  The  effect  of 
temperature  decreases  minimum  wetting  rates  on 
dry  surfaces  while  the  mean  wetting  rate  and  criti- 
cal rate  for  film  rupture  remain  unchanged.  The 
current  study  is  part  of  a  wider  project  to  define 
the  range  of  operation  in  related  film  flow  contac- 
tors for  development  of  a  vertical  plate  evapora- 
tor-condenser unit.  (Michael-PTT) 
W87-01105 


WATER  TRANSPORT  STUDIES  ON  INTERPO- 
LYMER  ION-EXCHANGE  MEMBRANES, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 
Bhavnagar  (India). 

V.  K.  Indusekhar,  and  N.  Knshnaswamy. 
Desalination,  Vol.  52,  No.  3,  p  309-316,  August 
1985.  1  fig,  3  tab,  25  ref. 

Descriptors:  'Desalination,  'Water  transport,  'Ion 
exchange,  'Membranes,  'Electrodialysis,  'Electro- 
osmosis,  'Electric  currents,  Sodium  chloride,  Po- 
tassium chloride,  Lithium  chloride. 

This  study  investigated  water  transport  across  in- 
terpolymer  ion-exchange  membranes.  Volume 
changes  were  observed  in  an  electrodialysis  cell 
and  water  transport  at  different  current  densities 
was  calculated  for  three  univalent  metal  salt  solu- 
tions. It  was  observed  that  water  transport  de- 
creased with  increasing  current  density  and  ap- 
proached a  limit  at  moderate  current  densities. 
(Michael-PTT) 
W87-01106 


BRACKISH  WATER  DESALINATION  BY  A 
CONTINUOUS  COUNTER-CURRENT  ION-EX- 
CHANGE TECHNIQUE, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 
Bhavnagar  (India). 

M.  N.  Prajapati,  P.  M.  Gaur,  and  B.  D.  Dasare. 
Desalination,  Vol.  52,  No.  3,  p  317-326,  August 
1985.  7  fig,  2  tab,  9  ref. 

Descriptors:  'Desalination,  'Brackish  water,  'Ion 
exchange,  'Regeneration,  'Fluidized  beds,  'Cost 
analysis,  Resins,  Anion  exchange,  Cation  ex- 
change, Leakage,  Influent  water,  Investment, 
Acidity. 

A  counter-current  ion  exhange  fluidized  bed  proc- 
ess was  developed  for  brackish  water  desalination 
to  reduce  regenerent  consumption  and  cost  and 
resin  investment.  Parameters  such  as  influent  acidi- 
ty, regeneration  level  and  rinse  water  consumption 
were  evaluated  in  the  cation  and  anion  cycles. 
Potential  relative  savings  in  equipment  and  resin 
investment,  rinse  water  requirements  and  operating 
costs  were  estimated  in  relation  to  the  convention- 
al  fixed-bed  ion  exchange  technique.  (Michael- 
PTT) 
W87-01107 


MODIFICATION  OF  CELLULOSE  ACETATE 
BY  PROPYLENE  OXIDE, 

National  Chemical  Lab.,  Poona  (India).  Div.  of 

Polymer  Chemistry. 

S.  S.  Mahajan,  M.  B.  Sabne,  K.  B.  Gujar,  and  N. 

D.  Ghatge. 

Desalination,  Vol.  52,  No.  3,  p  327-333,  August 

1985.  2  fig,  3  tab,  4  ref. 

Descriptors:  'Polymers,  'Cellulose  acetate  mem- 
branes, Propylene  oxide,  Cellulose  acetate,  Viscos- 
ity, Strength,  Reverse  osmosis,  Thermal  stress. 

Membranes  prepared  from  propylene  oxide  modi- 
fied cellulose  acetate  were  found  to  exhibit  a 
higher  percentage  of  salt  rejection  with  reduced 
water  flux  in  reverse  osmosis.  Thermogravimetric 
analysis  indicated  that  partial  modification  by  pro- 
pylene oxide  had  no  effect  on  thermal  stability  at 
temperatures  up  to  300  C.  (Author's  abstract) 
W87-01108 


WATER  DESALINATION  IN  SOLAR  EARTH 
STILLS:  A  NUMERICAL  STUDY, 

Hebrew  Univ.,  Rehovoth  (Israel).  Faculty  of  Agri- 
culture. 


R.  Avissar,  and  Y.  Mahrer. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  7,  p  1067-1075,  July  1975.  9  fig,  2  tab,  24  ref. 

Descriptors:  'Desalination,  'Solar  earth  stills, 
•Mathematical  studies,  Demineralization,  Desalina- 
tion apparatus,  Stills,  Model  studies,  Mathematical 
models,  Temperature,  Hydraulic  properties,  Simu- 
lation analysis,  Israel,  Water  table,  Water  supply 
development,  Drinking  water. 

To  simulate  water  desalination  in  solar  earth  stills, 
a  numerical  one-dimensional  model  was  devel- 
oped, which  considers  four  layers:  cover,  soil,  en- 
closed, and  external  air.  The  soil  layer  is  divided 
into  thin  homogeneous  sublayers,  whose  thermal 
and  hydraulic  properties  are  computed,  during  the 
simulation,  by  taking  into  account  their  tempera- 
ture and  humidity.  Given  adequate  photometric 
properties,  any  covering  material  can  be  simulated. 
The  model  was  experimentally  verified  and  applied 
to  two  different  climatological  regions  in  Israel, 
examining  the  influence  of  water  table  depth  on 
the  amount  of  collected  fresh  water  in  two  differ- 
ent types  of  solar  earth  stills.  The  model  is  able  to 
predict  accurately  the  amount  of  drinking  water 
collected  in  a  solar  earth  still.  This  method  of 
water  desalination  is  applicable  in  regions  where 
the  water  table  is  near  the  soil  surface,  and  assum- 
ing the  daily  drinking  water  consumption  per 
capita  to  be  about  10  L,  a  solar  earth  still  of  4,000 
sq  m  will  suffice  to  supply  drinking  water  for  Neot 
Hakikar  (250  inhabitants).  Although  this  method 
has  not  been  economically  researched,  it  does  seem 
very  promising.  (Lantz-PTT) 
W87-01446 
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Water  Yield  Improvement — Group  3B 

Soil  Conservation  Service,  Phoenix,  AZ. 

R.  A.  Jones. 

Available  from  the  Soil  Conservation  Service,  210 

East  Indianola,  Suite  200,  Phoenix,  Arizona.  85012. 

March  1,  1986.  17  p. 

Descriptors:  'Water  supply,  'Arizona,  Forecast- 
ing, Seasonal  variation,  Reservoirs,  Snowpack, 
Snowmelt,  Precipitation,  Runoff,  Salt  River,  San 
Francisco  River,  Gila  River,  Surface  water, 
Lyman  Lake,  Streamflow. 

The  general  outlook  still  calls  for  variable  surface 
water  supplies  in  Arizona.  Although  reservoir  stor- 
age is  near  to  above  normal  for  March  1,  the 
forecasts  for  March-May  streamflow  are  still  well 
below  average.  This  is  somewhat  of  a  paradox 
since  fairly  abundant  precipitation,  combined  with 
snowmelt  from  a  period  of  above  average  tempera- 
tures, produced  near  average  runoff  on  many 
streams  during  February.  Streamflow  forecasts  are 
low  because  very  little  snowpack  remains.  Runoff 
is  expected  to  be  33%  of  average  on  the  Salt  River 
and  27%  on  the  Verde.  Inflow  to  Salt  River 
Project  is  forecast  at  167,000  acre  feet.  The  San 
Francisco  River  is  forecast  to  run  64%  of  average 
at  Clifton.  Forecast  on  the  Gila  River  call  for  67% 
of  average  at  Virden,  62%  at  Head  of  Safford 
Valley,  and  44%  at  Calva.  Inflow  to  San  Carlos 
reservoir  should  run  35,000  acre  feet.  The  Little 
Colorado  River  is  forecast  to  produce  34%  of 
average  flow  at  Lyman  Lake.  The  forecast  of  the 
Colorado  River  at  Lake  Powell  has  increased  to 
11,000,000  acre  feet  at  147%  as  a  result  of  Febru- 
ary storms.  (Author's  abstract) 
W87-O0979 


SHORT-TERM  EFFECTS  OF  ARTIFICIAL 
OASES  ON  WILDLIFE, 

Arizona    Cooperative    Wildlife    Research    Unit, 

Tucson. 

N.  S.  Smith,  and  R.  S.  Henry. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB86-196797, 

A07   in   paper  copy,   A01    in   microfiche.   Final 

Report,  July  1985.  133  p,  21  fig,  19  tab,  26  ref,  17 

append.  Bureau  of  Reclamation  Agreement  No.  9- 

07-30-Xtt)69. 

Descriptors:  'Ecological  effects,  'Oases,  'Central 
Arizona  Project,  'Wildlife  conservation,  Wildlife 
management,  Artificial  watercourses,  Vegetation 
effects,  Reptiles,  Birds,  Mammals,  Amphibians, 
Water  supply. 

Artificial  oases  were  proposed  to  help  mitigate  the 
effects  on  wildlife  of  the  Central  Arizona  Project. 
The  artificial  oases  were  designed  to  supply  water 
to  native  vegetation  and  wildlife.  Six  watered  plots 
and  5  control  plots  were  monitored  for  over  4 
years.  Densities  or  abundance  indices  and  species 
composition  of  vegetation,  reptiles,  amphibians, 
birds,  rodents  and  other  mammals  were  monitored 
before  and  after  application  of  water  to  the  treated 
plots.  Vegetation  that  received  water  was  signifi- 
cantly affected  but  because  the  total  amount  was 
small,  the  overall  affect  on  wildlife  was  minimal. 
Densities  of  lagomorphs,  Mourning  Doves,  Gam- 
bel's  Quail,  and  House  Finches  increased  on  the 
watered  plots  because  they  concentrated  there 
rather  than  because  production  was  increased  by 
the  water.  There  were  no  significant  differences  in 
the  total  number  of  birds  per  100  counts.  Hetero- 
myid  rodents  were  not  affected  and  there  was  no 
evidence  of  increased  reptilian,  avian  or  mammali- 
an predation.  Because  1  acre-foot  of  water/yr  de- 
livered by  low  maintenance  systems  effected  only 
a  small  total  area,  it  is  recommended  that  other 
methods  be  used  to  offset  for  loss  of  habitat  due  to 
the  construction  of  the  Central  Arizona  Project. 
One  such  method  would  be  to  protect  the  vegeta- 
tion on  the  upslope  side  of  the  canal  from  livestock 
grazing.  (Author's  abstract) 
W87-00891 


ARIZONA  WATER  SUPPLY  OUTLOOK  AND 
FEDERAL-STATE-PRTVATE  COOPERATIVE 
SNOW  SURVEYS, 


PROJECT  SKYWATER:  1984-85  SCPP  DATA 
INVENTORY. 

Bureau  of  Reclamation,  Denver,  CO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86  184512, 
A 12  in  paper  copy,  A01   in  microfiche.   August 
1985.  240  p,  41  fig,  46  tab,  5  append. 

Descriptors:  'Artificial  precipitation,  'Project 
Skywater,  'Data  collections,  'Cloud  seeding, 
'Weather  modification,  Sierra  Cooperative  Pilot 
Project,  Forecasting,  Measuring  instruments,  Data 
acquisition,  Networks,  Radar,  Rain  gages,  Precipi- 
tation, Snow,  Radiosondes,  Meteorological  data 
collection,  Remote  sensing. 

This  report  contains  an  inventory  of  all  data  col- 
lected from  October  15,  1984,  through  April  1985 
in  association  with  the  SCPP  (Sierra  Cooperative 
Pilot  Project),  a  weather  modification  research 
project  in  winter  orographic  cloud  seeding.  It  is 
subdivided  into  an  introduction  plus  12  sections 
and  5  appendices  :  (1)  Forecasting,  (2)  Radar,  (3) 
Satellite,  (4)  Aircraft,  (5)  Rawinsondes,  (6)  Surface 
Meteorological  Observations,  (7)  Precipitation 
Gage  Network,  (8)  Ground-based  Microphysical 
Observations,  (9)  Radiometer,  (10)  Cooperative 
and  Operational  Seeding  Activities,  (11)  Snow 
Chemistry  Measurements,  (12)  National  Weather 
Service,  Aviation  Administration,  and  National 
Climatic  Center  Products,  and  (app.  A)  Sierra 
PROBE  Data  Availability,  (app.  B)  SCPP  Oper- 
ations for  1984-85,  (app.  C)  University  of  Wyo- 
ming King  Air  Flight  Summary  Notes,  (app.  D) 
CP-4  Doppler  Radar  Operations  Summary  Notes, 
(app.  E)  Detailed  Descriptions  of  K  sub  a  band 
Radar  Calibrations.  Most  of  the  sections  are  subdi- 
vided into  three  main  components:  (1)  a  general 
description  of  equipment,  modes  of  operation,  and 
types  of  data  available  for  analysis  (both  visual 
products  and  computer  files);  (2)  samples  of  pri- 
mary visual  products;  and  (3)  tables  of  data  inven- 
tories which  list  start  and  stop  times,  locations,  and 
other  pertinent  information  related  to  data  sam- 
pling. (Author's  abstract) 
W87-0O980 


REVIEW    OF   THE    SIERRA    COOPERATIVE 
PILOT  PROJECT, 

Bureau   of  Reclamation,   Auburn,    CA.   Auburn- 

Folsom  South  Unit. 

D.  W.  Reynolds,  and  A.  S.  Dennis. 

Bulletin  of  American  Meteorological  Society  Vol. 
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Group  3B — Water  Yield  Improvement 

67,  No.  5,  p  513-523,  May  1986.  10  fig,  5  tab,  25  ref. 

Descriptors:  *Cloud  seeding,  *Sierra  Cooperative 
Pilot  Project,  *American  River  Basin,  'Remote 
sensing,  California,  Nevada,  History,  Aircraft, 
Rawinsondes,  Numerical  models,  Orographic 
clouds,  Glaciogenic  seeding. 

Historical  background,  design,  special  equipment 
(aircraft,  rawinsondes,  radar),  physical  observa- 
tions within  Sierra  Nevada  storms,  seeding  suspen- 
sion criteria,  seeding  studies,  and  current  status  of 
the  Sierra  Cooperative  Pilot  Project  (SCPP)  are 
reviewed.  The  SCPP  is  an  investigation  of  cloud 
seeding  as  a  way  of  increasing  winter  precipitation 
on  the  Sierra  Nevada  (American  River  basin,  Cali- 
fornia-Nevada). It  is  a  concerted  effort  in  the  de- 
velopment of  a  physically  sound  cloud-seeding 
technology.  It  involves  the  use  of  remote-sensing 
devices,  in  situ  observations,  and  the  application  of 
a  numerical  targeting  model  in  randomized  seed 
experiments.  The  results  have  led  SCPP  scientists 
to  believe  that  shallow  but  widespread  orographic 
clouds  provide  the  best  opportunity  for  glacio- 
genic seeding  in  the  central  Sierra  Nevada.  (Roch- 
ester-PTT) 
W87-01095 


DEVELOPMENT  OF  A  HYDRAULIC  SEED- 
ING TECHNIQUE  FOR  UNSTABLE  SAND 
SLOPES:  n.  FIELD  EVALUATION, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
R.  D.  Roberts,  and  A.  D.  Bradshaw. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  22,  No. 
3,  p  979-994,  December  1985.  9  fig,  2  tab,  25  ref. 

Descriptors:  'Hydraulic  seeding,  *Sand,  'Natural 
slope,  'Field  tests,  'Slope  stabilization,  'Soil  stabi- 
lization, Waste  dumps,  Industrial  wastes,  Mulch- 
ing, Fertilizers,  Stabilizers,  Grasses,  Seeds,  Seed- 
lings, Dispersants,  Clays,  Compacted  soils,  Ero- 
sion, Nitrogen. 

Hydraulic  seeding  techniques  are  examined  in  a 
series  of  field  trials  on  china  clay  sand  wastes  using 
a  clover  and  grass  seed  mixture.  The  techniques 
are  evaluated  with  regard  to  the  effects  of  mulch- 
ing, substrate  characteristics  and  weather  on  the 
availability  of  favorable  microsites  and  seed  burial 
processes.  Conventional  techniques  produced  only 
limited  establishment  of  grasses  and  legumes  be- 
cause of  fertilizer  toxicity  and  germination  inhibi- 
tion by  stabilizers.  Seedling  establishment  was  im- 
proved by  adding  mulch  in  situations  where  natu- 
ral seed  burial  was  limited  or  dry  soil  prevailed. 
Seed  establishment  was  improved  in  some  cases 
where  fertilizer  was  omitted  or  its  application  de- 
layed until  after  germination.  Effective  mulching 
and  stabilization  was  obtained  by  using  long  fiber 
flexible  materials  rather  than  those  used  in  conven- 
tional hydraulic  seeding  treatments.  It  is  suggested 
that  more  attention  be  paid  to  legume  requirments 
since  many  commercial  hydraulic  seeding  oper- 
ations fail  because  of  nitrogen  deficiency.  (Mi- 
chael-PTT) 
W87-01126 


3C.  Use  Of  Water  Of  Impaired 
Quality 


PUTTING  WASTEWATER  TO  WORK, 

Howard,  Needles,  Tammen  and  Bergendoff,  Or- 
lando, FL. 
R.  C.  Murphy. 

Civil  Engineering,  Vol.  56,  No.  6,  p  77-79,  June 
1986.  2  fig. 

Descriptors:  'Altamonte  Springs,  'Water  reuse, 
•Irrigation,  Process  water,  Fire  protection,  Water 
quality  standards,  Viral  analysis,  Florida. 

Altamonte  Springs,  Florida,  is  instituting  project 
APRICOT  (A  Prototype  Realistically  Innovative 
Community  of  Today),  which  is  an  11  million 
dollar  dual  water  transmission  system  that  will 
deliver  highly-treated  wastewater  for  applications 
that  do  not  require  potable  water.  Non-potable 
water  conveyed  by  project  APRICOT  will  be 
used  for  irrigation  of  residential,  public,  and  com- 
mercial  properties;   road   medians;  citrus  groves; 


tree  farms;  crops  and  golf  course;  and  parks  and 
recreation  facilities.  The  reclaimed  water  also  will 
be  used  for  fire  protection,  lake  level  control, 
fountains  and  waterfall,  and  eventually  for  toilet 
flushing,  sprinkler  systems,  once-through  cooling, 
process  water  and  general  outside  uses,  such  as 
automobile  washing.  Cost  of  reclaimed  water, 
future  water  demand  in  the  Altamonte  Springs 
area,  standards  for  reclaimed  water,  and  dealing 
with  virus  contamination  are  discussed.  (Roches- 
ter-PTT) 
W87-01047 


ALUMENUM-THIOUREA  INHIBITORS  OF 
MILD  STEEL  CORROSION  IN  HIGH  SPECIF- 
IC SALINITY  WATER.  COMPATIBILITY 
WITH  CALCIUM,  MAGNESIUM  AND  FER- 
ROUS IONS  AT  VARIOUS  TEMPERATURES, 
Higher  Inst,  of  Mechanical  and  Electrical  Engi- 
neering, Sofia  (Bulgaria). 
M.  Iovchev. 

Desalination,  Vol.  52,  No.  3,  p  285-293,  August 
1985.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Corrosion  inhibitors,  'Aluminum. 
'Thiourea,  'Cooling  water,  'Inhibition,  'Power- 
plants,  'Salinity,  'Calcium,  'Magnesium,  'Iron, 
'Steel,  Ions,  Recirculated  water,  Cooling  water, 
Chemical  reactions,  Cost  analysis,  Zero  discharge, 
Pretreatment  of  water. 

Two  representative  aluminum-thiourea  inhibitor 
formulations  were  measured  in  the  presence  of 
calcium,  magnesium  and  ferrous  ions  using  the 
weight  loss  method.  Inhibitive  efficiencies  of  the 
tested  formulations  sharply  decreased  in  the  pres- 
ence of  calcium  ions  while  the  action  of  magnesi- 
um and  ferrous  ions  did  not  appear  to  have  a 
critical  influence  on  the  inhibitive  properties  of  the 
formulations.  Results  indicate  that  aluminum-thiou- 
rea inhibitors  can  be  used  in  zero-discharge  cooling 
water  systems  if  calcium  ions  can  be  completely 
removed  from  makeup  and  recirculating  cooling 
water.  The  cost  of  water  treatment  in  cases  where 
makeup  water  is  very  hard  would  preclude  the  use 
of  mild  steel  in  zero-discharge  cooling  water  sys- 
tems of  steam  plants.  (Michael-PTT) 
W87-01104 


USE  OF  HOT  WATER  DISCHARGED  BY  THE 

FESSENHEIM    NUCLEAR    POWER    PLANTS 

FOR  FOREST  PRODUCTION,  (UTILISATION 

DES  EAUX  CHAUDES  REJETEES  PAR  LES 

CENTRALES  NUCLEAIRES  DE  FESSENHEIM 

EN  VUE  D'UNE  PRODUCTION  SYLVICOLE), 

Centre  de  Recherches  de  Colmar  (France).  Station 

d'Agronomie. 

J.  E.  Delphin,  and  C.  Schenck. 

La  Houille  Blanche,  No.  6/7,  p  559-572,  1985.  16 

tab,  10  ref. 

Descriptors:  'Nuclear  powerplants,  'Fessenheim, 
•Waste  heat,  'Water  reuse,  Cooling  Water,  Bio- 
mass,  Water  potentials,  Forestry,  Paper  industry, 
France,  Groundwater  pollution,  Thermal  pollu- 
tion. 

In  1980,  the  Societe  hydrotechnique  de  France 
(Hydrotechnical  Society  of  France),  in  the  frame- 
work of  the  16th  Days  on  Hydraulics,  presented  a 
paper  (Specty  and  Meyer  1980)  concerning  pro- 
duction of  biomass  utilizing  the  hot  water  dis- 
charged from  the  Fessenheim  nuclear  powerplants. 
This  article  gives  a  synopsis  of  the  results  of  the 
experiment  after  six  years.  The  study  concludes 
that  the  direct  use  of  discharged  water  is  not 
practical.  The  caloric  content  of  the  water  would 
first  have  to  be  concentrated,  perhaps  by  a  heat 
pump.  Even  so,  there  remain  problems:  the  risk  of 
pollution  of  the  groundwater,  and  the  necessity  of 
applying  the  water  only  in  conjunction  with  a 
shelter  to  minimize  loss  of  heat  to  the  atmosphere. 
(Airone-PTT) 
W87-01332 


TRACE  METAL  SPECIATION  IN  A  SOIL  PRO- 
FILE IRRIGATED  WITH  WASTE  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 


W87-01581 


SIMULATION  OF  LEACHING  OF  A  GYPSIF- 
EROUS-SODIC  DESERT  SOIL, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Div.  of  Soil  Physics. 

For  primary  bibliographic  entry  see   Field  2G. 

W87-01636 


3E.  Conservation  In  Industry 


WATER    RATES:    AN    INDUSTRIAL    USER'S 
VDZW, 

Drazen-Brubaker  and  Associates,  Inc.,  St.  Louis, 

MO. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-01019 


3F.  Conservation  In  Agriculture 


ANNUAL  REPORT:  1984. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
1984.  94  p,  8  fig,  6  tab. 

Descriptors:  'Annual  reports,  'Water  policy,  'Ag- 
riculture, Irrigation,  Economic  aspects,  Short-term 
planning,  Long-term  planning,  Education,  Re- 
search priorities,  Malawi,  Monitoring,  Drainage 
practices. 

In  view  of  the  changing  ideas  and  policies  to  assist 
Third  World  countries  in  developing  their  econo- 
mies and  particularly  their  agriculture,  the  year 
1984  was  one  of  reflection  on  the  Institute's  short- 
term  and  long-term  policies.  This  document  out- 
lines these  policies  with  regard  to  the  Institute's 
three-fold  task:  Education,  Research,  and  Advice. 
Presented  are  articles  discussing:  (1)  Monitoring 
programs  in  drainage  projects:  the  need  for  them, 
their  importance,  objectives,  elements,  and  possible 
results;  (2)  Irrigation  research  and  development  in 
Malawi;  and,  (3)  Where  water  leaves  the  irrigation 
system.  (Lantz-PTT) 
W87-00886 


IRRIGATED     LANDS     ASSESSMENT     FOR 
WATER  MANAGEMENT:  TECHNIQUE  TEST, 

California  Univ.,  Berkeley.  Remote  Sensing  Re- 
search Program. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-00953 


CARBOHYDRATE  RESERVES  AND  REPRO- 
DUCTIVE DEVELOPMENT  AT  LOW  LEAF 
WATER  POTENTIALS  IN  MAIZE, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01109 


RELATIONS  AMONG  RELATTVE  LEAF 
WATER  CONTENT,  GROWTH,  AND  RUBBER 
ACCUMULATION  IN  GUAYULE, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01110 


EFFECT  OF  WATER  STRESS  ON  CANOPY  SE- 
NESCENCE AND  CARBON  EXCHANGE 
RATES  IN  COTTON, 

Agricultural  Research  Service,  Mississippi  State, 

MS. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01111 


EVALUATION  OF  PEANUT  GENOTYPES  FOR 
RESISTANCE  TO  WATER  STRESS  IN  SITU, 

FMC  Corp.,  Princeton,  NJ. 

P.  I.  Erickson,  and  D.  L.  Ketring. 

Crop  Science  CRPSAY,  Vol.  25,  No.  5,  p  870-876, 

September-October  1985.  4  fig,  4  tab,  32  ref. 
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Descriptors:  'Plant  physiology,  'Water  shortage, 
•Osmosis,  'Leaves,  'Water  potential,  'Moisture 
stress,  'Turgor,  'Peanuts,  Irrigation,  Rainfall, 
Crop  yield. 

Field  studies  were  conducted  to  examine  the  dif- 
ferences in  leaf  water  potential,  turgor  potential 
and  relative  water  content  and  its  apoplastic  water 
fraction  among  Spanish,  Virginia  and  Spanish  x 
Virginia  crossed  peanut  plants  grown  under  irri- 
gated and  rainfed  conditions.  The  relative  differ- 
ences in  dehydration  resistance  and  yield  potential 
of  each  genotype  was  also  studied.  Results  indicate 
that  apoplastic  water  fraction  varies  in  peanuts  and 
may  be  genotype  specific.  The  lower  leaf  water 
potential,  greater  change  in  osmotic  potential  and 
higher  apoplastic  water  fraction  and  yield  in  the 
rainfed  Spanish  peanut  plants  suggests  greater  re- 
sistance to  dehydration  when  high  soil  moisture 
deficits  and  evaporative  demand  conditions  occur. 
(Michael-PTT) 
W87-01112 


DEVELOPMENT    OF    MICRO-CATCHMENTS 
IN  SRI  LANKA, 

Resources    Development    Consultants    Ltd.,    Co- 

lumbo  (Sri  Lanka). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01192 


CROPLAND  SOURCES   OF  WATER   POLLU- 
TION, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01202 


CONFRONTING  DROUGHT:  THE  FRENCH 
EXPERIENCE  (FAIRE  FACE  A  LA  SECHER- 
ESSE:  L'EXPERIENCE  FRANCAISE), 

Agence   Financiere   de   Bassin   Seine-Normandie, 

Paris  (France). 

G.  Bediot. 

La  Houille  Blanche,  No.  6/7,  p  545-557,  1985.  2 

fig,  3  tab,  33  ref. 

Descriptors:  'Drought,  'Agriculture,  'France, 
Drinking  water,  Irrigation,  Water  table  decline, 
Hydroelectric  power,  Low  flow,  Governmental 
interrelations,  Watercourses,  Piezometry. 

The  French  experience,  in  particular  in  1976,  is 
analyzed.  The  agents  involved  include  both  the 
professional  organizations  adversely  affected  by 
the  phenomenon  and  the  government  agencies  re- 
sponsible for  setting  up  structures  to  cope  with  the 
drought  in  farming,  the  deficient  stream  flow  (a 
cause  of  concern  for  Electricite  de  France),  the 
piezometric  decrease  (which  concerns  both  drink- 
ing water  and  irrigation),  and  the  drop  in  low 
water  flow,  accompanied  by  very  strong  degrad- 
ing of  quality  and  which  could  result  in  total  or 
partial  drying  up  of  the  waterways.  The  actions 
taken  and  their  results  are  described  for  each 
sector  of  activity.  (Author's  abstract) 
W87-01331 


INFLUENCE  OF  DIFFERENT  HUUGATION 
METHODS  AND  INTERVALS  ON  THE  INFES- 
TATION OF  VIGNA  UNGUICULATA  SSP.  CY- 
LINDRICA  BY  UROMYCES  SPP.  UNDER 
ARID  CONDITIONS,  (EINFLUSS  UNTERS- 
CHIEDLICHER  BEWAESSERUNGSVERFAH- 
REN  UND  -INTERVALLE  AUF  DEN  BEFALL 
VON  VIGNA  UNGUICULATA  SSP.  CYLEM- 
DRICA  DURCH  UROMYCES  SPP.  UNTER 
ARIDEN  BEDINGUNGEN), 
Technische  Univ.  Berlin  (Germany,  F.R.).  Inst, 
fuer  Oekologie. 

For  primary  bibliographic  entry  see  Field  21. 
W87-01349 


COST  BORNE  BY  ELECTRICITY  CONSUM- 
ERS UNDER  EXPANDED  IRRIGATION  FROM 
THE  COLUMBIA  RIVER, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-01525 


FINANCIAL  AND  ECONOMIC  IRRIGATION 
NET  BENEFIT  FUNCTIONS  FOR  EGYPT'S 
NORTHERN  DELTA, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  and 

Resource  Economics. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-01526 


SURFACE  IRRIGATION  ADVANCE  MOTION 
AFTER  GATE  CLOSURE, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-01535 


UPTAKE  OF  CADMIUM,  LEAD  AND  NICKEL 
BY  CORN  GROWN  IN  CONTAMINATED 
SOILS, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01566 


ACCOUNTING  FOR  SPATIALLY  VARIABLE 
INFILTRATION  IN  BORDER  IRRIGATION 
MODELS, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

D.  B.  Jaynes,  and  A.  J.  Clemmens. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  8,  p   1257-1262,  August  1986.  2  tab,  20  ref, 

append. 

Descriptors:  'Infiltration,  'Spatial  distribution,  'Ir- 
rigation, 'Model  studies,  Irrigation  practices,  Sim- 
ulation analysis,  Distribution  patterns. 

A  simple  combination  of  variances  technique  in- 
corporates the  spatial  variability  of  infiltration 
rates  into  the  irrigation  uniformity  predictions  of 
border  irrigation  models.  The  mean  and  variance 
of  the  depth  of  infiltrated  water  across  a  border 
can  be  calculated  directly  from  the  infiltration 
opportunity  time  results  of  a  single  border  irriga- 
tion simulation  and  the  distributions  of  the  infiltra- 
tion parameters  for  the  border.  Infiltration  depth 
results  are  not  needed.  The  single  irrigation  simula- 
tion is  run  using  the  expected  values  for  the  infil- 
tration parameters  to  describe  uniform  infiltration 
across  the  border.  These  results  can  be  used  to 
calculate  the  irrigation  distribution  uniformity  co- 
efficient DU,  where  care  must  be  used  if  the  depths 
of  infiltration  are  assumed  normally  distributed. 
Although  only  normal  and  lognormal  distributions 
are  discussed,  the  techniques  described  can  be  ap- 
plied to  any  infiltration  parameter  distribution. 
(Author's  abstract) 
W87-01627 


CHANGES  IN  CUTICULAR  TRANSPIRATION 
RATE  AND  CUTICULAR  LIPIDS  OF  OAT 
(A VENA  SATTVA)  SEEDLINGS  INDUCED  BY 
WATER  STRESS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-01638 


EFFECTS  OF  FAR-RED  LIGHT  ON  MALATE 
AND  POTASSIUM  CONTENTS  IN  COTTON 
LEAVES:  RELATION  TO  DROUGHT  RESIST- 
ANCE, 

Centre  National  de  la  Recherche  Scientifique,  Gif- 
sur-Yvette  (France).  Inst,  de  Physiologie  Vegetale. 
For  primary  bibliographic  entry  see  Field  21. 
W87-01639 


SOME  PHYSIOLOGICAL  AND  GROWTH  RE- 
SPONSES OF  KIWI  FRUIT  (ACTTNIDIA  CHIN- 
ENSIS)  TO  FLOODING, 

Carretera  de  Cabrils  s/n,  Barcelona  (Spain).  Unitat 

de  Tecnologia  i  Agroenergetica. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01640 
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MANAGEMENT  AND 
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Surface 


LAKESHORE  REVEGETATION  STUDIES  AT 
LAKE  OAHE,  SOUTH  DAKOTA, 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
G.  R.  Hoffman,  S.  G.  Shetron,  C.  V.  Klimas,  and 
H.  H.  Allen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
E-86-3,  March  1986.  Final  Report.  18  p,  2  fig,  3 
tab,  1  append. 

Descriptors:  'Lake  shores,  'Revegetation,  'Lake 
Oahe,  South  Dakota,  Flood  plain  management, 
Reservoirs,  Shoreline  cover,  Shore  protection. 

A  4-year  study  was  conducted  to  assess  the  flood 
tolerance  of  plant  species  selected  as  potentially 
useful  in  revegetating  shorelines  of  fluctuating 
water-level  reservoirs.  The  study  employed  a  su- 
bimpoundment  adjacent  to  Lake  Oahe,  S.  Dakota, 
to  systematically  inundate  55  transplanted  species. 
Survival  and  growth  of  each  species  were  moni- 
tored regularly.  Eight  plant  species  demonstrated 
sufficiently  consistent  responses  to  inundation  to 
merit  recommendations  for  planting  in  specific 
shoreline  environments.  Fourteen  additional  spe- 
cies showed  some  degree  of  flood  tolerance  and 
are  recommended  for  trial  plantings  in  particular 
circumstances.  Of  all  the  species  tested,  Phalaris 
arundinacea  is  by  far  the  best  candidate  for  a  wide 
range  of  shoreline  site  conditions  in  the  northern 
prairie  region.  The  Lake  Oahe  study  also  suggest- 
ed that,  in  planning  a  shoreline  project,  careful 
assessments  of  species  characteristics,  substrate 
type  and  configuration,  and  wind  and  wave  action 
be  made  prior  to  any  field  effort.  Further,  a  suc- 
cessful transplanting  operation  must  include  care- 
ful attention  to  the  newly  planted  vegetation 
during  the  critical  establishment  period.  (Author's 
abstract) 
W87-00872 


ARIZONA  WATER  SUPPLY  OUTLOOK  AND 
FEDERAL-STATE-PRIVATE  COOPERATIVE 
SNOW  SURVEYS, 

Soil  Conservation  Service,  Phoenix,  AZ. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-00979 


DEVELOPMENT  OF  A  HYDRAULIC  SEEDING 
TECHNIQUE  FOR  UNSTABLE  SAND  SLOPES: 
H.  FIELD  EVALUATION, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-01126 


INGESTION  AND  ASSIMILATION  OF  ALGAE 
BY  NAIS  ELINGUIS  (OLIGOCHAETA:  NAIDI- 
DAE), 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
D.  W.  Bowker,  M.  T.  Wareham,  and  M.  A. 
Learner. 

Oecologia  (Berlin),  OECOBX,  Vol.  67,  No.  2,  p 
282-285,  September  1985.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Nais,  'Annelids,  'Algae,  'Benthic 
fauna,  Diatoms,  Nitzschia,  Ecology,  Aquatic  ani- 
mals, Benthos,  Fauna,  Chlorella,  Scenedesmus, 
Chlorophyta,  Ely  River,  Waters. 

Nais  elinguis  collected  in  spring  from  the  River 
Ely,  Wales,  was  offered  equal  densities  of  three 
algal  species  under  controlled  conditions  in  the 
laboratory.  Colonies  of  Scenedesmus  quadricauda 
(Chlorophyta:  Chlorococcales)  were  ingested  at 
significantly  lower  rates  than  cells  of  (Chlorococ- 
cales). Labelled  cells  of  Nitzschia  were  more  rap- 
idly and  more  efficiently  assimilated  than  those  of 
the  other  algae.  Cells  of  least  palatable  and  least 
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assimilable  alga  in  this  test  implies  some  relation- 
ship between  palatability  and  assimilability.  How- 
ever, Nitzschia  and  Chlorella  were  equally  palata- 
ble but  not  equally  assimilable.  Nais  benefits  from 
an  ability  to  discriminate  against  Scenedesmus, 
since  the  cells  are  virtually  unassimilable.  (Doria- 
PTT) 
W87-01145 


DEVELOPMENT  OF  HABITAT  TIME  SERIES, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  Coop- 
erative Instream  Flow  Service  Group. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-0116O 


DEVELOPMENT  OF  MICRO-CATCHMENTS 
IN  SRI  LANKA, 

Resources    Development    Consultants    Ltd.,    Co- 

lumbo  (Sri  Lanka). 

U.  D.  Udawattage. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  351-359,  October  15,  1985.  3  fig,  6  ref. 

Descriptors:  *Microcatchments,  *Sri  Lanka, 
•World  Bank,  Catchment  areas,  Reservoirs,  Col- 
lecting areas,  Irrigation,  Water  storage. 

The  development  of  microcatchments  in  Sri  Lanka 
for  irrigation  was  considered.  The  detailed  investi- 
gation and  preparation  of  technical  proposals  for 
the  improvement  of  170  existing  micro-scale  reser- 
voir schemes  in  the  Puttalam  and  Kurunegala  dis- 
tricts, over  a  period  of  three  years,  under  a  World 
Bank-financed  project  called  'integrated  Rural  De- 
velopment (IRD)  Project'  is  presented.  Investiga- 
tions were  carried  out  by  a  private  body  called 
Planning  Consultancy,  a  professional  staff  compris- 
ing a  team  of  eight  engineers  from  the  Resources 
Development  Consultants  Ltd.,  Sri  Lanka,  under  a 
contract  with  the  ministry  of  Plan  Implementation 
and  under  the  supervision  of  the  Irrigation  Depart- 
ment. It  was  realized  that  microcatchments  are 
very  important  to  the  rural  life  and  economy  in  Sri 
Lanka.  A  serious  study  of  this  area  is  recommend- 
ed. (Khumbatta-PTT) 
W87-01192 


METHOD  TO  OPTIMIZE  THE  FLOOD  RE- 
TENTION CAPACITY  FOR  A  MULTI-PUR- 
POSE RESERVOIR  IN  TERMS  OF  THE  AC- 
CEPTED RISK, 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

L.  V.  Tavares,  and  J.  Kelman. 
Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  1/2, 
p  127-135,  October  30,  1985.  1  fig,  4  ref. 

Descriptors:  'Reservoir  operation,  *Flood  reten- 
tion, 'Reservoir  releases,  *Multi-purpose  reser- 
voirs, 'Flood  control  storage,  Stochastic  models, 
Flood  prevention,  Flood  proofing,  Mathematical 
studies,  Impoundments,  Stochastic  path  method. 

When  reservoirs  are  operated  for  multiple  pur- 
poses, i.e.,  to  maintain  a  dependable  supply  of 
water  and  to  mitigate  downstream  flooding,  it  is 
necessary  to  develop  some  criteria  to  balance  the 
two  opposing  goals.  An  approach  to  the  problem  is 
estimating  the  flood  retention  capacity  at  each  time 
interval  t,  FC(t),  in  terms  of  the  accepted  risk  of 
downstream  flooding,  alpha,  and  then  using  FC(t), 
as  a  contraint  to  the  operation  rules  aimed  to 
maximize  the  firm  yield.  The  stochastic  path 
method  (SPM)  is  presented  as  a  technique  for 
estimating  the  flood  retention  capacity.  No  infor- 
mation is  required  about  the  reservoir  operating 
rules  and  hence  this  method  is  particulary  valuable 
for  the  planning  stage.  A  computational  algorithm 
for  SPM  is  presented  and  the  results  obtained  to 
applying  this  method  are  discussed.  The  major 
disadvantage  is  the  necessity  of  using  a  sufficiently 
long  time  series  of  streamflows,  often  implying  the 
adoption  of  a  synthetic  generator.  The  quality  of 
the  estimated  results  is  largely  dependent  on  the 
validity  of  the  generator.  (Khumbatta-PTT) 
W87-01I94 


MATHEMATICAL  MODELLING  OF  YACYR- 
ETA-APIPE  SCHEME  ON  THE  RIO  PARANA, 


Lahmeyer  International  G.m.b.H.,  Frankfurt-am- 

Main  (Germany,  F.R.). 

T.  F.  Major,  A.  Lara,  and  J.  A.  Cunge. 

La  Houille  Blanche,  No.  6/7,  p  519-527,  1985.  6 

fig,  4  tab,  2  ref. 

Descriptors:  'Parana  River,  'Yacyreta-Apipe, 
'Mathematical  models,  Hydroelectric  power, 
CARIMA,  Flow,  Watercourses,  Compensating  re- 
serviors. 

The  CARIMA  flow  model  was  applied  to  a  sec- 
tion of  approximately  200  km  of  the  Rio  Parana  in 
Argentina.  A  1420  sq  km  reservoir  will  collect  the 
waters  of  a  975,000  sq  km  catchment  area  and  will 
store  16.9  billion  cu  meters.  Two  spillways  are 
designed  for  a  flood  flow  of  95,000  cu  m/sec.  A 
compensating  dam  will  store  2180  M  cu  m  with  a 
surface  area  of  800  sq  km.  The  operating  discharge 
of  the  hydropower  plant  will  be  between  14,000 
and  21,000  cu  m/sec.  The  paper  describes  the 
project  and  the  CARIMA  flow  model  (design, 
construction,  calibration,  use).  The  model  indicates 
that  a  compensating  reservoir  must  be  established 
early  in  order  to  assure  safe  navigational  condi- 
tions. (Airone-PTT) 
W87-01329 


CONSUMER  SURPLUS  UNDER  UNCERTAIN- 
TY: AN  APPLICATION  TO  DAM-RESERVOIR 
PROJECTS, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-01524 


HISTORICAL     STREAMFLOW      SUMMARY: 
SASKATCHEWAN,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-01767 


4B.  Groundwater  Management 

MANAGEMENT  OF  UPLAND  WATERSHEDS: 
PARTICIPATION  OF  THE  MOUNTAIN  COM- 
MUNITIES, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 
J.  -J.  Bochet. 

Available  from  the  Food  and  Agriculture  Organi- 
zation of  the  United  Nations,  Rome,  Italy.  FAO 
Conservation  Guide  No.  8,  1983.  199  p,  184  ref,  4 
append. 

Descriptors:  'Watershed  management,  'Moun- 
tains, 'Public  participation,  Management  planning, 
Economic  impact,  Social  impact,  Legal  aspects, 
Water  use,  Water  management. 

The  purpose  of  this  paper  is  to  examine  the  role  of 
mountain  communities  in  the  design  and  implemen- 
tation of  watershed  management  programs,  in 
short,  their  moral  commitment  to  and  physical  and 
material  participation  in  these  programs.  Part  one 
analyzes  the  problem  and  its  effect  on  various 
socio-economic  groups.  Part  two  looks  at  the  ad- 
ministrative structures  and  legal  regulations  for 
intervention,  socio-economic  data  gathering  and 
analysis,  planning  and  programming.  Part  three 
deals  with  implementation:  the  role  of  the  commu- 
nity and  methods  to  be  used.  (Authors'  abstract) 
W87-00876 


WIND  ENERGY  FOR  IRRIGATION--WIND-AS- 
SISTED  PUMPING  FROM  WELLS, 

Agricultural  Research  Service,  Bushland,  TX. 
R.  N.  Clark,  A.  D.  Schneider,  V.  Nelson,  E. 
Gilmore,  and  R.  E.  Barieau. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  DE82-009925, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Final  Report,  DOE/SEA--73 15-2074 1/8 1/3,  Janu- 
ary 1981.  63  p,  22  fig,  8  tab,  11  ref,  1  append. 
DOE-SEA  Agreement  No.  EX  76-A-29-1026. 

Descriptors:  'Groundwater  management,  'Irriga- 
tion, 'Pumping,  'Wind  turbines,  Turbines,  Energy, 
Electric  power. 


A  wind  turbine  and  an  electric  motor  were  used  tc 
power  a  conventional  vertical-turbine  irngatioi 
pump.  The  electric  motor  was  designed  to  rut 
continuously;  the  wind  turbine  was  coupled  to  the 
pumping  system  through  an  overrunning  clutck 
and  combination  gear  drive  and  furnished  power 
to  the  pump  only  when  the  wind  speed  exceeded  < 
m/sec.  The  wind  turbine  was  intended  to  reduoe 
the  load  on  the  motor  rather  than  replace  it.  The 
peak  power  level  was  greatly  influenced  by  turbine 
rpm,  increasing  from  21  kW  at  68  rpm  to  52  kW  at 
90  rpm.  Slower  turbine  speeds  began  producing 
power  at  lower  wind  speeds.  Predicted  monthly 
output  ranged  from  about  3000  to  8000  kWh. 
Monthly  outputs  differed  by  up  to  1000  kW  among 
the  three  speeds  tested:  67,  81,  and  90  rpm.  Annual 
outputs  at  the  three  speeds  were  63,800,  65,800, 
and  63,300  kWh,  respectively.  The  90-rpm  speed 
produced  the  most  power  in  spring  when  wind 
speeds  were  highest;  the  67-rpm  speed  produced 
the  most  power  during  the  summer  months.  Wind 
energy  systems  appeared  to  be  mosts  suitable  for 
irrigating  winter  wheat  in  March-May  and  for 
limited  or  preirrigation  of  summer  crops.  (Cassar- 
PTT) 
W87-00949 


DISCHARGE  CALCULATION  FROM  EARLY 
DRAWDOWN  DATA  IN  LARGE-DIAMETER 
WELLS, 

Technical  Univ.  of  Istanbul  (Turkey).  Dept.  of 

Hydraulics  and  Water  Power. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-O1200 


LEAKING  PIPES  RECHARGE  GROUND 
WATER, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

D.  N.  Lerner. 

Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  654- 

622,  September-October  1986.  6  fig,  4  tab,  13  ref. 

Descriptors:  'Leakage,  'Groundwater  recharge, 
'Pipes,  'Lima,  'Peru,  'Hong  Kong,  Groundwater 
potential,  Groundwater  level,  Recharge,  Piezome- 
try,  Chemical  analysis,  Groundwater  movement 

Leakage  from  water  mains  is  a  major  source  of 
groundwater  recharge  in  the  two  urban  areas  stud- 
ied. In  Lima,  Peru,  leakage  provides  30%  of  the 
recharge  to  the  aquifers  which  in  turn  supply  about 
40%  of  the  city's  water.  In  Hong  Kong,  leakage 
can  be  the  controlling  factor  on  groundwater 
heads  and  may  influence  slope  stability.  Leakage 
from  sewers  and  storm  drains  has  not  been  quanti- 
fied, but  may  be  important  in  some  situations.  The 
contribution  of  leakage  to  groundwater  can  be 
detected  in  piezometer  records,  from  groundwater 
chemistry,  and  in  water  balance  and  groundwater 
modeling  studies.  Analysis  of  minimum  night  flow 
measurements,  water  balances,  and  modeling  can 
provide  estimates  of  recharge  quantities  and  distri- 
bution. Maximum  areal  rates  of  recharge  for  both 
cities  were  about  3000  mm/yr.  (Lantz-PTT) 
W87-01497 


TYPE  CURVE  ANALYSIS  OF  INERTIAL  EF- 
FECTS IN  THE  RESPONSE  OF  A  WELL  TO  A 
SLUG  TEST, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-01534 


UNSTEADY    GROUNDWATER    DRAWDOWN 
IN  EMBANKMENTS, 

Ministry   of  Works   and   Development,   Rotorua 

(New  Zealand). 

For  primary  bibliographic  entry  see   Field  8D. 

W87-01576 


MODELING  OF  A  LIQUID  PHASE  GEOTHER- 
MAL  DOUBLET  SYSTEM  AT  REGINA,  SAS- 
KATCHEWAN, CANADA, 

Regina  Univ.  (Saskatchewan).  Energy  Research 
Unit. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


C.  Hutchience,  J.  H.  Weston,  A.  G.  Law,  L.  W. 

/igrass,  and  F.  W.  Jones. 

Vater  Resources  Research  WRERAO,  Vol.  22, 

•Jo.  10,  p  1469-1479,  September  1986.  9  fig,  2  tab, 

7ref. 

Jescriptors:  'Model  studies,  *Geothermal  wells, 
Well  field  design,  'Aquifer  systems,  'Saskatche- 
wan, 'Regina,  'Groundwater  management,  Well 
ydraulics,  Computer  models,  Mathematical 
lodels.  Pumping  rates,  Porosity,  Hydraulic  con- 
uctivity.  Well  function,  Temperature,  Pore  water, 
■urnping. 

l  computer-mathematical  model  was  designed 
pecifically  to  determine,  at  an  early  stage  of  de- 
elopment,  an  appropriate  well  spacing  for  the 
rdimentary-basin  geothermal  project  at  Regina, 
Canada.  Assumptions  include  an  infinite  horizontal 
onfined  aquifer  with  uniform  thickness  and  a 
nely  dispersed  pore  system.  The  mathematical 
lodel  is  based  on  an  energy  balance  equation  that 
ombines  Darcy's  law,  Fourier's  law,  and  the 
hange  in  heat  content  of  an  element  within  the 
stive  zone  of  the  aquifer.  The  numerical  model  is 
eveloped  by  means  of  the  integrated  finite  differ- 
nce  technique.  Short  computer  run  times  are 
:hieved  through  the  use  of  symmetry,  an  expand- 
ig  grid  system,  and  the  use  of  the  Theis  solution, 
■fie  model  is  sensitive  to  such  factors  as  interwell 
istance,  pumping  rates,  porosity,  and  aquifer 
lickness,  but  quite  insensitive  to  hydraulic  con- 
uctivity  and  storativity.  Sample  results  are  given 
>r  Regina  aquifers  undergoing  both  continuous 
id  seasonal  pumping.  Isotherm  maps  show  that 
le  temperature  disturbance  evolves  with  time 
om  a  cooled,  circular  area  around  the  injection 
'ell,  to  a  strongly  noncircular  pattern  with  a  pro- 
vision of  cooled  water  extending  toward  the  pro- 
uction  well.  The  model  is  used  to  predict  time  of 
lermal  breakthrough  for  Regina  aquifers  using 
ifferent  pumping  rates  and  interwell  distances, 
emperature  histories  for  continuous  pumping 
low  that  after  thermal  breakthrough,  the  pro- 
need  water  undergoes  a  slight  decline  of  tempera- 
ire  over  a  considerable  time  span.  For  the  with- 
rawal  of  equal  volumes  of  fluid,  the  temperature 
isturbance  around  the  disposal  well  is  spread  over 
slightly  larger  area  for  the  seasonal  pumping  case 
nmpared  to  continuous  pumping.  The  thermal 
ont  is  broader  for  the  seasonal  case  because  of  the 
mger  period  of  elapsed  time  during  which  ther- 
al  conduction  occurs.  For  seasonal  operations, 
lermal  breakthrough  will  occur  after  less  water 
is  been  pumped  and  there  is  a  more  gradual 
xline  in  the  temperature  of  the  production  well 
ter  thermal  breakthrough.  (Author's  abstract) 
'87-01597 


XACT  SOLUTION  FOR  THE  PROBLEM  OF 

ROSSFLOW  IN  A  BOUNDED  TWO-AQUIFER 

i'STEM  WITH  AN  AQUJTARD, 

nentific  Research  Inst,  of  Petroleum  Exploration 

id  Development,  Beijing  (China). 

or  primary  bibliographic  entry  see  Field  2F. 

'87-01624 


C.  Effects  On  Water  Of 
Man's  Non- Water 

Activities 


ESEARCH  DESIGN  FOR  THE  LNVESTIGA- 
ION  OF  THE  MARANA  COMMUNITY  COM- 
LEX, 

rizona  State  Univ.,  Tempe.  Dept.  of  Anthropolo- 

1- 

orprimary  bibliographic  entry  see  Field  6A. 

'87-00877 


RCHAEOLOGICAL  MITIGATION  WORK  IN 
HE  MAY  CANYON  PROJECT  AREA,  DOLO- 
ES  PLATEAU,  SOUTHWESTERN  COLORA- 
O, 

'cods  Canyon  Archaeological  Consultants,  Inc., 

ellow  Jacket,  CO. 

•  Honeycutt,  and  J.  Fetterman. 

vailable  from  the  National  Technical  Information 

srvice,  Springfield,  VA.  22161  as  PB85-247617, 

06  in  paper  copy,  A01  in  microfiche.  July  1985. 


98  p,  38  fig,  22  tab,  28  ref,  2  append.  Contract  No. 
4-PG-47-04400. 

Descriptors:  'Archaeology,  'May  Canyon  Project, 
'Dolores  Plateau,  'Colorado,  Excavation,  Mitiga- 
tion work,  Anasazi,  Archaeological  sites. 

The  construction  of  new  roads  often  results  in  the 
alteration  of  surface  and  subterranean  water  move- 
ment. This,  in  turn,  impacts  upon  any  archaeologi- 
cal sites  which  may  be  present  below  the  land 
surface.  This  report  presents  the  results  of  archae- 
ological mitigation  work  conducted  by  Woods 
Canyon  Archaeological  Consultants,  Inc.  on  behalf 
of  the  United  States  Bureau  of  Reclamation,  which 
was  done  in  order  for  the  Bureau  of  Reclamation 
to  comply  with  the  National  Environmental  Pro- 
tection Act  of  1966  and  the  National  Historic 
Preservation  Act  of  1972.  Archaeological  mitiga- 
tion work  was  performed  on  four  prehistoric  sites 
that  were  to  be  drastically  affected  by  the  pro- 
posed rebuilding  of  the  May  Canyon  Road.  This 
road,  and  the  four  sites,  are  located  on  the  Dolores 
Plateau,  north  of  the  town  of  Dolores,  southwest- 
ern Colorado.  The  archaeological  mitigation  work 
consisted  of  testing  and  excavating  those  portions 
of  the  four  sites  which  were  within  the  proposed 
road  right-of-way.  The  work  revealed  a  Pueblo  I 
fieldhouse  composed  of  two  semi-subterranean 
rooms  and  an  outdoor  work  area;  a  surface  lithic 
and  ceramic  scatter;  a  lithic  and  ceramic  scatter 
with  a  slab-lined  work  area  and  small  pit  feature; 
and  a  lithic,  ceramic,  and  rock  scatter  with  a  small 
pit  feature.  (Lantz-PTT) 
W87-O0878 


REPRODUCTION  BY  GREAT  WHITE 
HERONS  ARDEA  HERODIAS  IN  FLORIDA 
BAY  AS  AN  INDICATOR  OF  HABITAT  QUAL- 
ITY, 

National  Audubon  Society,  Tavernier,  FL.  Re- 
search Dept. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-01094 


ALKALIZATION  OF  A  HIGH-ELEVATION 
SIERRA  NEVADA  STREAM, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

S.  C.  Nodvin,  L.  B.  Weeks,  E.  P.  E.  Thomas,  and 
L.  J.  Lund. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1077-1082,  July  1986.  6  fig,  2  tab,  19  ref. 

Descriptors:  'Alkalinity,  'Sierra  Nevada, 
'Streams,  'Alpine  regions,  Bridge  construction, 
Ecological  effects,  Hydrogen  ion  concentration, 
Conductivity,  Calcium,  Chemical  analysis,  Water 
quality,  Rock  Creek. 

The  construction  of  two  bridges  on  Rock  Creek,  a 
high  elevation  stream  in  the  Sierra  Nevada,  result- 
ed in  the  elevation  of  stream  water  pH,  conductivi- 
ty, alkalinity,  and  calcium  concentrations.  Relative 
to  an  upstream  unaffected  site,  the  following  maxi- 
mum increases  were  observed:  pH  from  6.83  to 
11.22,  conductivity  from  9  to  341  micro  S/cm, 
alkalinity  from  70  to  2001  microequivalents/L,  and 
calcium  from  54  to  2227  microequivalents/L. 
Major  effects  were  likely  the  result  of  the  leaching 
of  calcium  oxide  hydration  products  from  cement 
in  the  bridge  structures.  Chemical  effects  proved 
to  be  transitory,  lasting  less  than  1  day  past  the 
time  of  concrete  pouring.  Observed  chemical 
changes  may  have  had  a  detrimental  effect  on  the 
stream  biota  and  suggest  that  great  care  should  be 
taken  to  isolate  concrete  structures  from  contact 
with  poorly  buffered  surface  waters  during  the 
period  of  cement  hardening.  (Author's  abstract) 
W87-01447 


EFFECTS  OF  CLEARCUTTING  ON  RAIN-ON- 
SNOW  RUNOFF  IN  WESTERN  OREGON:  A 
NEW  LOOK  AT  OLD  STUDIES, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
R.  D.  Harr. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1095-1100,  July  1986.  5  fig,  1  tab,  13  ref. 
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Descriptors:  'Clear-cutting,  'Runoff,  'Oregon, 
•Streamflow,  Rainfall-runoff  relationships,  Snow, 
Demonstration  watersheds,  Logging,  Erosion, 
Forest  watersheds,  Snowmelt,  Channel  erosion. 

Results  of  updating  and  reanalyzing  streamflow 
data  from  studies  in  two  experimental  watersheds 
in  western  Oregon  suggest  that  clearcut  logging 
has  altered  snow  accumulation  and  melt  enough  to 
have  increased  the  size  of  peak  flows  caused  by 
snowmelt  during  rainfall.  In  a  96-ha  clearcut  wa- 
tershed in  the  transient  snow  zone,  peak  flows  with 
return  periods  of  roughly  3-8  years  were  higher 
than  predicted  by  prelogging  data.  In  a  similarly 
clearcut  10-ha  watershed,  size  of  peak  flows  caused 
by  melting  of  relatively  deep  snowpacks  during 
rainfall  were  also  higher  after  logging.  Higher 
peak  flows  indicate  a  higher  rate  of  water  delivery 
to  soils,  which,  in  turn,  suggests  increased  potential 
for  both  hillslope  and  channel  erosion.  (Author's 
abstract) 
W87-01449 


THREE  DECADES  OF  POST-IMPOUNDMENT 
DATA  ON  THE  LITTORAL  FAUNA  OF  LLYN 
TEGLD,  NORTH  WALES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

H.  B.  N.  Hynes,  and  U.  R.  Yadav. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   104, 

No.  1,  p  39-48,  July  1985.  1  tab,  9  ref. 

Descriptors:  'Littoral  environment,  'Fauna,  'Llyn 
Tegid,  'Wales,  'Water  level  fluctuations,  Environ- 
mental effects,  Ecological  effects,  Population  dy- 
namics, Population  density. 

Llyn  Tegid  was  affected  by  the  construction  in 
1955  of  a  barrage  which  allowed  greatly  increased 
water  level  fluctuations  to  occur.  Data  on  the 
shore  fauna  collected  in  1951-2  and  at  intervals 
thereafter  until  1978-9  are  analyzed.  They  show 
that  at  first  there  were  many  eliminations,  but,  as 
the  years  progressed  and  the  engineers  reduced  the 
rate  of  change  of  the  water-level,  much  of  the 
fauna  returned  to  the  littoral  region.  However, 
some  taxa  seem  to  have  disappeared,  and  others, 
mostly  those  associated  with  more  silty  conditions, 
have  moved  up  from  the  sub-littoral  and  become 
more  important.  There  seems  to  have  been  little 
change  in  density  of  animals.  (Lantz-PTT) 
W87-01480 


URBAN  WATER  BALANCE:  1.  A  MODEL  FOR 
DAILY  TOTALS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

C.  S.  B.  Grimmond,  T.  R.  Oke,  and  D.  G.  Steyn. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  10,  p  1397-1403,  September  1986.  3  fig,  3  tab, 
31  ref,  append. 

Descriptors:  'Hydrologic  budget,  'Hydrologic 
models,  'Urban  hydrology,  Hydrologic  cycle, 
Evapotranspiration,  Model  studies,  Water  use,  Irri- 
gation, Sensitivity  analysis. 

The  water  balance  provides  a  framework  through 
which  to  study  the  interactions  between  the  ele- 
ments of  the  hydrologic  cycle.  A  model  for  evalu- 
ating the  components  of  the  urban  water  balance  is 
based  on  standard  climate  data  and  easily  obtained 
parameters  to  describe  the  site.  The  time  scale  can 
be  varied  from  1  day  to  at  least  1  year  depending 
on  the  availability  of  appropriate  input  data  and 
the  form  of  the  evapotranspiration  submodel 
chosen.  The  evapotranspiration  model  proposed  is 
of  the  combination  type  with  modifications  to 
allow  for  application  to  the  suburban  environment. 
An  important  methodological  concept  throughout 
the  model  is  the  recognition  that  a  suburban  area 
can  be  subdivided  into  three  discrete  surface  types 
for  hydroclimate  purposes  (impervious,  pervious 
unirrigated,  and  pervious  irrigated).  An  outline  of 
the  model,  sensitivity  analyses,  and  information  for 
its  implementation  is  presented.  (See  also  W87- 
01590)  (Author's  abstract) 
W87-01589 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


URBAN  WATER  BALANCE:  2.  RESULTS 
FROM  A  SUBURB  OF  VANCOUVER,  BRITISH 
COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

C.  S.  B.  Grimmond,  and  T.  R.  Oke. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  10,  p  1404-1412,  September  1986.  6  fig,  5  tab, 
33  ref. 

Descriptors:  *Urban  hydrology,  'Hydrologic 
budget,  "Vancouver,  'British  Columbia,  'Hydro- 
logic  models,  Annual  distribution,  Irrigation,  Sub- 
urban areas,  Temporal  distribution,  Model  studies. 

The  C.  S.  B.  Grimmond  et  al.  water  balance  model 
is  used  to  calculate  the  daily,  monthly,  and  annual 
water  balance  components  for  a  suburban  catch- 
ment in  Vancouver,  British  Columbia.  The  budget 
results  for  one  complete  year  are  presented,  and 
where  possible  compared  with  those  from  other 
cities.  The  balance  is  also  compared  with  that  for  a 
rural  area  in  the  region,  thereby  illustrating  the 
effects  of  suburban  development.  In  interpreting 
the  results,  special  consideration  is  directed  toward 
elucidating  the  role  of  irrigation  (mainly  garden 
sprinkling)  in  the  suburban  water  balance.  The 
temporal  pattern  of  external  water  use  is  related  to 
prevailing  weather  conditions.  In  particular,  it  is 
shown  to  be  closely  related  to  evapotranspiration. 
The  relationship  is  a  complex  feedback  system 
involving  human  as  well  as  biophysical  controls. 
The  model  is  run  both  with,  and  without,  an 
irrigation  input  to  gauge  its  impact  on  the  water 
budget.  Together  the  results  provide  both  quantita- 
tive and  qualitative  support  for  the  idea  that  irriga- 
tion is  the  source  of  water  supporting  the  relatively 
large  rates  of  suburban  evapotranspiration  reported 
in  energy  balance  studies.  (See  also  W87-01589) 
(Author's  abstract) 
W87-01590 
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MANAGEMENT  OF  UPLAND  WATERSHEDS: 
PARTICIPATION  OF  THE  MOUNTAIN  COM- 
MUNITIES, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-O0876 


APPROACHES  TO  REVEGETATE  SHORE- 
LINES AT  LAKE  WALLULA  ON  THE  COLUM- 
BIA RIVER,  WASHINGTON-OREGON, 

Agricultural  Research  Service,  Prosser,  WA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O0944 


UPLAND  WATERSHED  MANAGEMENT  IN 
RURAL  PAKISTAN, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

R.  K.  Dixon,  and  J.  A.  Perry. 
American     Water     Works     Association    Journal 
JAWWA5,  Vol.  78,  No.  7,  p  72-79,  July  1986.  8 
ref. 

Descriptors:  'Pakistan,  'Erosion,  'Rural  areas, 
'Reservoir  siltation,  Human  population,  Religion, 
Agriculture,  Economics,  Reforestation,  Soil  water, 
Terraces,  Riparian  buffer  zones,  Gully  plugs, 
Check  dams,  Runoff,  Surface  flow,  Channel  ero- 
sion, Bank  stabilization,  Economic  incentives. 

The  principal  water  supply  development  concerns 
in  Pakistan  today  are  related  to  upland  watershed 
management  practices  that  result  in  erosion  of  hill- 
sides and  siltation  of  reservoirs  and  in  unreliable 
water  quantity  and  quality.  Sociocultural  con- 
straints affecting  solutions  to  these  problems  in- 
clude rapid  population  growth,  religion,  an  agrari- 
an economy,  and  lack  of  environmental  awareness 
among  many  rural  peoples.  The  authors  suggest 
the  following  rehabilitation  priorities  to  encourage 
sage  water  management  in  Pakistan:  (1)  reforesta- 
tion of  upland  watersheds  to  retain  water  on  the 
sites  longer,  thus  increasing  soil  moisture  and  de- 
laying runoff;  (2)  construction  of  upland  terraces, 


preservation  of  riparian  buffer  zones,  and  imple- 
mentation of  other  surface  amendments  to  reduce 
runoff  velocities  and  retard  surface  erosion;  (3) 
construction  of  gully  plugs  and  check  dams  and 
stabilization  of  stream  banks  and  beds  to  reduce 
stream  channel  erosion;  and  (4)  economic  incen- 
tives to  villagers  that  will  encourage  implementa- 
tion of  watershed  conservation  practices.  (Roches- 
ter-PTT) 
W87-01O23 


EROSION  AND  SUSPENDED  SEDIMENT 
TRANSPORT  IN  AN  AGRICULTURAL  BASIN. 
METHOD  OF  MEASUREMENT  OF  THE  SUR- 
FACE RUNOFF,  OF  ITS  SUSPENDED  LOAD 
AND  OF  THE  TWO  COMPONENTS  OF  THE 
PARTICULATE  TRANSPORT  IN  A  RDVER 
(EROSION  ET  TRANSPORT  DE  MATIERES 
EN  SUSPENSION  DANS  UN  BASSIN  VER- 
SANT  EN  REGION  AGRICOLE.  METHODE 
DE  MESURE  DU  RUISSELLEMENT  SUPERFI- 
CIEL,  DE  SA  CHARGE  ET  DES  DEUX  COM- 
POSANTES  DU  TRANSPORT  SOLIDE  DANS 
UN  COURS  D'EAU), 

Toulouse-3  Univ.  (France).  Lab.  de  Mineralogie  et 
Cristallographie. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-01096 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


WATER  ANALYSIS,  VOLUME  1:  INORGANIC 
SPECIES. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00913 


REDOX    POTENTIAL:    ITS    MEASUREMENT 
AND  IMPORTANCE  IN  WATER  SYSTEMS, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-00915 


CONDUCTANCE:  A  COLLECTIVE  MEASURE 
OF  DISSOLVED  IONS, 

For  primary  bibliographic  entry  see  Field  2K. 
W87-00917 


THEORY  AND  MEASUREMENT  OF  TURBIDI- 
TY AND  RESIDUE, 

Hach  Co.,  Loveland,  CO. 

R.  D.  Vanous,  P.  E.  Larson,  and  C.  C.  Hach. 

IN:  Water  Analysis,  Volume  1:  Inorganic  Species, 

Part  1,  1982.  Academic  Press,  Inc.,  Orlando,  FL.  p 

163-234,  37  fig,  6  tab,  15  ref. 

Descriptors:  'Turbidity,  'Residue  ,  'Suspended 
solids,  'Measuring  instruments,  'Water  quality 
monitoring,  Water  quality  standards,  Potable 
water,  Dissolved  solids,  Filtration,  Opacity. 

Any  natural-water  sample  that  the  analyst  comes 
in  contact  with  will  invariably  contain  residue, 
which  is  solid  matter  suspended  or  dissolved  in 
water  or  wastewater.  The  following  are  operation- 
al definitions  in  terms  of  the  actual  method  of 
analysis:  Total  residue  refers  to  the  material  left  in 
the  vessel  after  evaporation  of  a  sample  and  its 
subsequent  drying  in  an  oven  at  a  defined  tempera- 
ture. The  total  residue  is  customarily  broken  down 
into  filterable  and  nonfilterable  residue.  Nonfiltera- 
ble  residue  is  the  portion  of  the  total  residue  re- 
tained by  the  filter.  In  the  past,  this  has  been 
reefered  to  as  suspended  solids.  Filterable  residue 
is  defined  as  the  portion  of  the  total  residue  that 
passes  through  the  filter.  This  has  been  referred  to 
as  dissolved  solids.  The  various  residue  analyses, 
which  include  turbidimetry,  are  often  used  as  indi- 
cators for  the  overall  water  quality.  Potable  water 
must  meet  health  standards,  in  addition  to  being 
aesthetically  acceptable.  Abnormally  large 
amounts,  or  a  change  in  the  constancy,  of  a  water's 
residue  may  not  be  aesthetically  unacceptable  in 


terms  of  taste,  odor,  or  color,  but  more  important, 
they  are  an  indicator  of  possible  pathogenicity  to 
the  consumer.  On  the  other  hand,  potable  water 
with  too  little  residue  (i.e.  filterable  residue)  is 
often  aesthetically  unpleasant  to  the  consumer  in 
terms  of  palatability.  The  importance  of  monitor- 
ing residue  was  not  fully  realized  and  its  applica- 
tions were  not  widespread  until  late  in  the  19th 
century.  Since  this  time  filtered  water  low  in  resi- 
due has  had  a  marked  affect  in  reducing  water- 
borne  diseases.  While  today,  much  more  sophisti- 
cated methods  are  used  for  the  determination  and 
treatment  of  pathogenic  organisms,  organics,  and 
inorganics,  residue  determinations  are  nonetheless 
quite  important.  Aside  from  the  high  importance 
we  still  place  on  aesthetic  quality,  residue  determi- 
nations are  a  proven  indicator  of  change.  A  sudden 
change  of  residue  may  indicate  new  pollutants, 
biologic,  organic,  or  inorganic,  from  such  diversi- 
fied sources  as  industrial,  municipal,  or  agricultural 
origins.  This  chapter  discusses  residue  as  well  as 
indicating  amounts  of  residue/  suspended  solids, 
via  the  measurement  of  turbidity.  Classification  of 
residues,  theories  of  light  scattering,  and  measure- 
ments of  turbidity  (instrumentation)  are  presented, 
as  well  as  direct  measures  of  residue/  suspended 
solids  using  laboratory  protocols.  (Lantz-PTT) 
W87-00918 


SUMMARY  OF  METHODS  FOR  WATER- 
QUALITY  ANALYSIS  OF  SPECIFIC  SPECTES, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

H.  E.  Taylor. 

IN:  Water  Analysis,  Volume  1:  Inorganic  Species, 

Part  1,  1982.  Academic  Press,  Inc.,  Orlando,  FL.  p 

235-273,  2  fig,  7  tab,  42  ref. 

Descriptors:  'Water  quality  management,  'Water 
quality  standards,  'Water  analysis,  Physicochem- 
ical  properties,  Absorption  spectroscopy,  Emmis- 
sion  spectroscopy,  Electrochemistry,  Chromatog- 
raphy. 

In  the  past  20  years,  the  field  of  water  quality  has 
seen  a  renaissance  in  analytical  methodology,  pri- 
marily in  the  areas  of  instrumental  analysis  of  trace 
elements,  and  the  automation  of  traditional  tech- 
niques. A  variety  of  methods  have  been  developed 
to  solve  specific  analytical  problems.  These  prob- 
lems include  the  determination  of  trace  elements  at 
lower  and  lower  concentrations  (i.e.,  an  improve- 
ment in  detection  limits).  As  more  and  more  infor- 
mation becomes  available  regarding  toxicity  of 
trace  metals  and  environmental  monitoring  prob- 
lems become  more  acute,  the  water  quality  chemist 
is  called  upon  to  provide  data  at  or  below  state-of- 
the-art  levels.  This  demand  has  spawned  a  contin- 
ued research  and  development  effort  to  expand  the 
scope  of  analytical  instrumentation  and  methodolo- 
gy. Provided  here  is  a  summary  of  some  of  the 
techniques  that  have  found  application  in  water 
analysis  laboratories  over  the  past  several  years. 
These  are:  (1)  gravimetric  analysis,  (2)  volumetric 
analysis,  (3)  absorption  spectroscopy,  (4)  emission 
spectroscopy,  (5)  electrochemical  methods  (poten- 
tiometry,  amperometry,  voltammetry),  and  (6) 
chromatography.  (Lantz-PTT) 
W87-00919 


MONITORING  AGRICULTURAL  CHEMICALS 
IN  ESTUARIES, 

P.  A.  Butler. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  213-220, 
14  ref. 

Descriptors:  'Pollutant  identification,  'Estuaries, 
'Monitoring,  Toxicity,  Water  pollution  effects, 
Fate  of  pollutants,  Pesticides,  Agricultural  chemi- 
cals, Aquatic  animals,  Sampling. 

Three  types  of  monitoring  programs  may  be  ap- 
plied to  estuaries:  historical,  mandatory,  and  fortui- 
tous. Historical  data  is  valuable  for  detecting  long- 
term  trends  if  standardized  methods  are  consistent- 
ly used.  However,  these  programs  tend  to  be  am- 
biguous and   lack  direction.   Mandated  programs 
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often  originate  in  spills,  catastrophes,  or  particular 
environmental  concerns.  They  have  supplied  much 
important  background  data.  Fortuitous  monitoring 
is  often  the  result  of  scientific  curiosity  or  availabil- 
ity of  funds  and  facilities.  It  is  problem-seeking 
rather  than  problem-solving.  For  example,  al- 
Jiough  DDT  is  not  expected  to  increase  in  the 
aivironment,  studies  are  documenting  its  decline  in 
he  environment.  Fortuitous  monitoring  often  does 
iot  detect  the  presence  of  substances  not  under 
iurveillance,  as  in  the  case  of  Kepone  not  detected 
luring  the  first  4  years  of  James  River  monitoring 
or  chlorinated  hydrocarbons.  Current  testing  pro- 
trams  require  long-term  and  inclusive  toxicity  test- 
ng  before  products  are  released  by  the  manufac- 
urer.  Thus,  field  monitoring  is  expected  to  be  less 
mportant.  A  particular  problem  is  the  existence  of 
>esticides  toxic  to  nontarget  species  at  levels  less 
han  detectable  by  present  analytical  methods.  (See 
Jso  W87-00957)  (Cassar-PTT) 
V87-O0967 


iTREAMS  AND  LAKES, 

dcMaster  Univ.,  Hamilton  (Ontario). 

ror  primary  bibliographic  entry  see  Field  5B. 

V87-00975 


EVALUATION  OF  CULTURE  MEDIA  FOR  RE- 
X)VERY  OF  STAPHYLOCOCCUS  AUREUS 
HOM  SWIMMING  POOLS, 

ndiana  Univ.  of  Pennsylvannia.  Dept.  of  Biology. 
L.  K.  Alico,  and  M.  P.  Dragonjac. 
Applied       and       Environmental       Microbiology 
lEMIDF,  Vol.  51,  No.  4,  p  699-702,  April  1986.  3 
»b,  23  ref. 

)escriptors:  •Swimming  pools,  'Staphylococcus, 
Membrane  filters,  Halogen  levels,  Chlorine,  Bro- 
line,  Temperature  effects,  Hydrogen  ion  concen- 
ration,  Bather  density,  Coliforms. 

"he  quantiti  ve  evaluation  of  several  different  selec- 
;ve  media  for  the  primary  isolation,  recovery,  and 
numeration  of  S.  aureus  from  the  stressed  envi- 
anment  of  halogenated  pool  water  was  studied, 
"he  measurement  of  physical  and  chemical  charac- 
iristics  of  pool  water,  such  as  halogen  levels 
:hlorine  or  bromine),  temperature,  and  pH,  were 
lcluded  to  evaluate  the  conditions  causing  stress 
3  these  organisms.  The  effects  of  various  bather 
ensities  on  S.  aureus  recovery  as  well  as  total 
umbers  of  staphylococci  in  pool  water  were  also 
valuated.  All  studies  were  done  with  membrane 
Iters.  The  most  selective,  accurate,  and  reliable 
ledium  was  Vogel-Jolinson  (VJ)  medium  supple- 
lented  with  0.5%  pyruvate.  This  medium  recov- 
red  two  times  more  typical  colonies  than  VJ 
tedium  alone,  and  subsequent  identification  of 
>ese  well-defined  black  colonies  proved  that  ap- 
roximately  80%  were  S.  aureus.  The  S.  aureus 
xoveries  correlated  well  with  halogen  levels  and 
ather  density  use  also.  In  contrast,  VJ  medium 
lone  was  60%  selective  for  S.  aureus,  and  VJ 
ledium  supplemented  with  catalase  did  not  in- 
rease  either  the  percent  recovery  or  the  selectivi- 
I  over  that  of  VJ  medium  alone.  Standard  plate 
ounts  did  not  correlate  with  halogen  levels, 
ather  density,  or  total  viable  colonies.  Coliforms 
'ere  rarely  recovered  from  indoor  pool  waters 
lid  were  not  considered  to  be  useful  indicators  of 
'ater  quality.  (Peters-PTT) 
/87-00983 


OMPARAJTVE  STUDY  OF  SELEOTVE 
IEDIA  FOR  ENUMERATION  OF  PSEUDO- 
IONAS  AERUGINOSA  FROM  WATER  BY 
IEMBRANE  FILTRATION, 

lalaga  Univ.  (Spain).  Dept.  of  Microbiology. 

l.  de  Vicente,  J.  J.  Borrego,  F.  Arrabal,  and  P. 

omero. 

.pplied       and       Environmental       Microbiology 

EMIDF,  Vol.  51,  No.  4,  p  832-840,  April  1986.  4 

g,  6  tab,  25  ref.  Ministerio  de  Educacion  y  Cien- 

ia  del  Gobierno  de  Espana  Grant  1 158/81. 

tescriptors:  'Fecal  bacteria,  'Pseudomonas,  *Bac- 
jrial  analysis,  'Rivers,  Agars,  Sewage,  Membrane 
itration,  Water  analysis. 

iPA-D  and  mPA-E  agar,  modifications  of  mPA-C 
jar  that   reduce   background   fecal   streptococci 


that  interfere  with  the  differentiation  and  enumera- 
tion of  the  Pseudomonas  aeruginosa  colonies 
grown  in  other  mPA  media,  were  used  in  analyz- 
ing natural  water  samples.  Ten  samples  of  polluted 
river  water,  6  samples  of  seawater,  and  9  samples 
of  sewage  water,  all  collected  during  an  8-week 
period,  were  used.  In  addition,  the  efficiencies  of 
several  culture  media  for  the  recovery  of  P.  aeru- 
ginosa in  water  after  membrane  filtration  and  mul- 
tiple-tube techniques  were  compared.  The  degree 
of  selectivity,  precision,  efficiency,  and  sensitivity 
achieved  with  the  modified  media  exceeded  that 
achieved  with  current  methods.  They  yielded 
equal  rates  of  accuracy  and  specificity.  Incubation 
at  36  C  resulted  in  an  improved  recovery  of 
stressed  P.  aeruginosa.  It  is  suggested  that  mPA-D 
and  mPA-E  agar,  incubated  at  36  C  for  24-48  hrs, 
be  used  for  analyzing  river  water  and  seawater, 
respectively,  for  P.  aeruginosa.  (Author's  abstract) 
W87-00986 


ENUMERATION  AND  IDENTIFICATION  OF 
HETEROTROPHIC  BACTERIA  IN  GROUND- 
WATER AND  IN  A  MOUNTAIN  STREAM, 

Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
J.  M.  Buchanan-Mappin,  and  P.  M.  Wallis. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  2,  p  93-98,  February  1986.  3  tab,  23  ref. 

Descriptors:  'Groundwater,  'Bacillus,  'Bacterial 
analysis,  'Fluorescence,  'Pseudomonas,  'Alberta, 
'Nalidixic  acid  method,  'Honeycut  Creek,  Stream 
biota,  Canada,  Iodonitrotetrazolium  formazan 
method,  Slide  culture  method,  Slime. 

Populations  of  heterotrophic  bacteria  were  enu- 
merated from  stream  (Honeycut  Creek)  and 
groundwater  samples  taken  from  an  undisturbed 
catchment  basin  in  southwestern  Alberta.  Direct 
counts  using  epifluorescence  microscopy,  the  ion- 
donitrotetrazolium  formazan  method,  the  nalidixic 
acid  method,  and  the  slide  culture  method  were 
made.  The  nalidixic  acid  method  gave  the  highest 
results,  with  total  viable  counts  as  high  as  34.6%  of 
the  total  direct  count.  Attempts  to  enumerate  bac- 
teria on  media  made  from  decaying  leaves  and 
algal-bacterial  slime  gave  lower  values,  approxi- 
mately 10%  of  the  numbers  obtained  on  enriched 
media.  Stream  waters  were  dominated  by  Pseudo- 
monas spp.  and  groundwaters  were  dominated  by 
Bacillus  spp.  When  stream  discharges  and  the 
groundwater  table  were  low,  groundwater  was 
also  dominated  by  Pseudomonas  species.  No  differ- 
ences were  found  in  either  numbers  or  species 
identified  between  tryptone-glucose-yeast  extract 
agar,  brain-heart  infusion  agar,  nutrient  agar,  or 
casein-peptone-starch  agar.  It  is  concluded  that  the 
nalidixic  acid  method  is  the  best  suited  for  the 
enumeration  of  the  bacteria  in  the  surface  waters  of 
Honeycut  Creek.  A  suitable  method  for  determin- 
ing viability  in  groundwater  was  not  found. 
(Peters-PTT) 
W87-00989 


NOTE  ON  A  SELECTIVE  AGAR  MEDIUM  FOR 
THE  ENUMERATION  OF  FLAVOBACTERIUM 
SPECTES  EN  WATER, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 
K.  P.  Flint. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  4,  p  361-366,  October  1985.  3  tab,  24  ref. 

Descriptors:  'Flavobacterium,  'Bacterial  analysis, 
'Antibiotics,  'Sowe  River,  Microbiological  stud- 
ies, Microorganisms,  Kanamycin,  Agars,  England. 

Kanamycin  was  added  to  a  selective  nutrient  agar 
medium  to  demonstrate  its  effectiveness  in  the 
isolation  and  enumeration  of  yellow-pigmented 
colonies  from  the  River  Sowe  in  England.  The 
organisms  were  determined  to  be  members  of  the 
genus  Flavobacterium.  Yellow  pigmented  colonies 
constituted  less  than  10%  of  the  colonies  on  nutri- 
ent agar  but  up  to  70%  on  nutrient  agar  plus 
kanamycin.  This  medium  is  a  useful  addition  to 
those  available  for  isolation  and  further  study  of 
this  group  of  microorganisms.  (Author's  abstract) 
W87-01005 


NOTE  ON  THE  ENUMERATION  OF  MANGA- 
NESE-OXIDIZING BACTERIA  IN  ESTUARINE 
WATER  AND  SEDIMENT  SAMPLES, 

Liverpool  Univ.  (England).  Dept.  of  Microbiolo- 
gy- 

P.  W.  L.  Vojak,  C.  Edwards,  and  M.  V.  Jones. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  4,  p  375-379,  October  1985.  1  fig,  2  tab,  17 
ref. 

Descriptors:  'Aerobic  bacteria,  'Manganese,  'Bac- 
terial analysis,  'Biological  oxidation,  'Estuaries, 
•Sediments,  'English  Channel,  'Tamar  River, 
Bacteria,  Peptides,  Yeasts,  Salinity,  Manganese  sul- 
fate, Culture  media. 

Media  for  the  enumeration  of  manganese-oxidizing 
bacteria  in  estuarine  water  and  sediment  samples 
from  the  River  Tamar  (SW  England)  were  com- 
pared. A  medium  of  peptone  and  yeast  extract 
containing  manganese  sulfate  and  sea  salts  solution 
yielded  the  highest  percentage  of  manganese  oxi- 
dizers and  high  total  viable  counts.  A  survey  of 
River  Tamar  and  English  Channel  sites  indicated 
that  manganese-oxidizing  bacteria  comprised  a  sig- 
nificant but  variable  proportion  (11-85%)  of  the 
total  bacterial  count.  (Author's  abstract) 
W87-01006 


ESTIMATED    NUMBERS    OF    BACTERIA    IN 

SAMPLES       FROM       NON-HOMOGENEOUS 

BODIES   OF   WATER:   HOW   SHOULD   MPN 

AND  MEMBRANE  FILTRATION  RESULTS  BE 

REPORTED, 

Central  Public  Health  Lab.,  London  (England). 

Communicable  Disease  Surveillance  Centre. 

H.  E  Tillett,  and  R.  Coleman. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

59,  No.  4,  p  381-388,  October  1985.  2  tab  8  ref. 

Descriptors:  'Bacteria,  'Water  sampling,  'Most 
probable  number  test,  'Filtration,  'Bacterial  analy- 
sis, Biological  sampling,  Estimating,  Mathematical 
equations,  Probabilistic  process. 

A  range  of  most  probable  numbers  (MPN)  of 
bacteria  for  certain  combinations  of  positive  tube 
reactions  from  a  commonly  used  series  is  given  and 
methods  for  reporting  MPN  results  are  evaluated. 
It  is  suggested  that  the  first  range  of  probable 
values,  where  likelihood  is  at  least  95%  for  the 
MPN  itself,  should  be  reported  as  the  probable 
result  instead  of  a  single  value  MPN.  A  second 
range  of  values  is  suggested  to  replace  the  95% 
confidence  intervals  published  for  MPNs  calculat- 
ed assuming  that  bacteria  are  homogeneously  dis- 
tributed in  large  volumes  of  water.  The  MPNs 
calculated  in  the  present  study  using  exact  mathe- 
matical methods  and  making  no  assumptions  re- 
garding bacteria  distribution  are  close  to  published 
values  for  the  particular  inoculation  series,  but 
other  combinations  can  be  explored  in  the  same 
way.  (Michael-PTT) 
W87-01007 


NOTE  ON  THE  ATTACHMENT  RATE  OF  SUS- 
PENDED BACTERIA  TO  SUBMERGED 
AQUATIC  PLANTS  IN  A  CALCAREOUS 
STREAM, 

Hull   Univ.   (England).    Dept.   of  Plant   Biology. 
C.  A.  Rimes,  and  R.  Goulder. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  4,  p  389-392,  October  1985.  3  fig,  14  ref. 

Descriptors:  'Epiphytic  bacteria,  'Calcareous 
streams,  'Aquatic  plants,  'Suspensions,  'Bacterial 
analysis,  Submerged  plants,  Field  tests. 

A  method  for  assessing  attachment  rates  of  sus- 
pended bacteria  to  laboratory-grown  Apium  nodi- 
florum  was  developed  to  detect  small  changes  in 
bacteria  population  size.  It  was  determined  that  the 
rate  of  attachment  to  plant  leaflets  immersed  in  a 
stream  at  different  concentrations  of  suspended 
bacteria  was  linearly  related  to  the  level  of  concen- 
tration. The  attachment  rate,  relative  to  concentra- 
tion, was  17,000  bacteria/sq  cm/hr  for  each 
100,000  bacteria/ml  in  the  surrounding  water.  (Mi- 
chael-PTT) 
W87-01008 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


MERCURY  CONTAMINATION  IN  GUADAL- 
QUIVIR RIVER  MARSHES,  SPAIN,  USING  SA- 
MARUGO,  VALENCIA  HISPANICA,  AS  BIO- 
LOGICAL INDICATOR, 

Cordoba  Univ.  (Spain).  Dept.  de  Higiene. 
F.  Rincon,  G.  Zurera,  and  R.  Pozo-Lora. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  2,  p  253-257, 
August  1986.  2  fig,  2  tab,   12  ref.  CSIC  (Spain) 
Contract  33021. 

Descriptors:  'Mercury,  'Guadalquivir  River 
Marshes,  'Samarugo,  'Bioindicators,  Fish,  Regres- 
sion coefficients,  Statistics,  Spain,  Growth. 

The  possible  relation  between  mercury  concentra- 
tion and  growth  parameters  was  determined  in 
field-netted  samarugo  fish  (Valencia  hispanica  Val 
1846)  caught  in  the  Guadalquivir  River  Marshes 
(Spain).  Female  fish  in  the  sample  of  85  individuals 
collected  were  significantly  larger  than  males,  but 
the  average  concentration  of  mercury  in  tissue  did 
not  differ  between  the  sexes.  The  relationships 
weight/mercury  content  and  length/mercury  con- 
tent in  all  fish  had  regression  coefficients  of  0.07 
and  0.00,  respectively,  neither  of  which  was  statis- 
tically significant.  (Rochester-PTT) 
W87-01031 


C-390  AS  SOLE  SELECTIVE  AGENT  FOR  ISO- 
LATION OF  PSEUDOMONAS  AERUGINOSA 
FROM  HOSPITAL  WASTE  WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-01039 


NITRITE  IN  RAINWATER, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

M.  Radojevic. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

6,  p  1309-1310,  June  1986.  1  tab,  17  ref. 

Descriptors:  'Nitrites,  'Urban  areas,  'United 
Kingdom,  'Chemical  analysis,  'Acid  rain,  Japan, 
Bangladesh,  United  States,  Atmospheric  chemis- 
try, Sulfur  dioxide,  Nitrates. 

Measurements  of  nitrite  in  urban  rainwater  collect- 
ed in  the  United  Kingdom  (34  samples:  range 
0.012-0.181  microgram/ml,  mean  0.046)  agree  with 
earlier  measurements  obtained  in  Japan,  Bangla- 
desh, and  the  USA.  The  results  show  that  nitrite  is 
a  minor  species  in  rainwater,  representing  less  than 
1%  of  nitrate.  It  is  concluded  that  the  contribution 
of  nitrite  to  the  aqueous  oxidation  of  S02  and  to 
rainwater  acidity  is  negligible.  (Author's  abstract) 
W87-01070 


DETERMINATION  OF  FLUORIDE  IN  ENVI- 
RONMENTALLY RELEVANT  MATRICES, 

Conseil   Europeen  des  Federation  de  l'lndustrie 
Chimique,  Brussels  (Belgium). 
Unclassified  report 

Descriptors:  'Chemical  analysis,  'Fluorides,  Rain, 
Water  sampling,  Vegetation,  Human  urine,  Facto- 
ry air,  'Water  analysis,  'Pollutant  identification, 
Fluoride  ion-selective  electrode,  Chromatography, 
Alkaline  absorption,  Stack  gases,  Filtration, 
Comite  Technique  Europeen  du  Fluor. 

Analytical  mehtods  are  described  for  the  determi- 
nation of  total  fluoride  in  gaseous  emissions,  rain 
water  and  aqueous  effluents,  vegetation,  human 
urine,  factory  air,  and  environmental  air.  All  the 
methods  are  based  on  the  final  measurement  of 
fluoride  by  the  fluoride  ion-selective  electrode. 
Interferences  that  cannot  be  eliminated  by  the 
masking  power  of  the  total  ionic-strength  adjust- 
ment buffer  (TISAB)  solution  are  avoided  by  sepa- 
ration of  fluoride  by  steam  distillation.  Decomposi- 
tion methods  are  used  for  vegetation  and  for  sam- 
ples that  may  contain  insolubles  such  as  stack  gases 
or  aqueous  effluents.  Sampling  of  fluoride  from  air 
is  done  by  alkaline  absorption  for  the  high  concen- 
tration range  (stack  gases)  and  by  filter  methods 
for  low  fluoride  concentrations,  eg,  in  factory  and 


environmental  air.  Detection  limits  as  low  as  0.3 
microgram/cu  m  fluoride  can  thus  be  achieved. 
The  methods  were  established  after  the  individual 
analytical  procedures,  common  in  the  various 
member  countries  of  Comite  Technique  Europeen 
du  Fluor  had  been  compared.  The  most  practicable 
method  was  selected  or  an  optimized  version  was 
designed  for  full  testing.  The  accuracy  of  the  dif- 
ferent methods  was  verified  by  comparative  tests. 
(Author's  abstract) 
W87-01073 


INTERLABORATORY  COMPARISONS  OF 
THE  DETERMINATION  OF  PH  IN  POORLY 
BUFFERED  FRESH  WATERS, 

Freshwater    Biological    Association,    Ambleside 

(England). 

W.  Davison,  and  M.  J.  Gardner. 

Analytica  Chimica  Acta  ACACAM,  Vol.  182,  p 

17-31,  April  30,  1986.  9  tab,  13  ref,  append. 

Descriptors:  'Water  analysis,  'Acids,  'Laboratory 
methods,  'Hydrogen  ion  concentration,  'Chemical 
analysis,  Statistics,  pH-meters,  Electrodes,  Dilute 
acids. 

Ten  participants  gathered  at  one  location  to  com- 
pare measurements,  made  in  the  field  and  laborato- 
ry, of  the  pH  of  quiescent  solutions  of  natural 
waters  and  dilute  acids.  The  total  error  associated 
with  a  single  routine  measurement  in  the  laborato- 
ry can  be  controlled  to  within  +  or  -  0.2  pH, 
comprising  a  standard  deviations  of  0.05  pH  and  a 
bias  of  0. 1  pH.  Inaccurate  preparation  of  standard 
solutions  is  an  appreciable  source  of  bias.  Larger 
errors  observed  for  field  measurements  made  with 
commercial  equipment  arise  from  poorly  defined 
analytical  procedures,  the  use  of  inappropriate 
electrodes,  and  probably  dampness  affecting  the 
electronics.  Stirring  dilute  solutions  depresses  the 
pH.  This  bias  error,  which  is  similar  for  all  dilute 
solutions,  depends  on  the  type  of  liquid  junction 
used  in  the  reference  electrode.  Combination  elec- 
trodes produce  the  largest  stirring  shifts  (>0.2  pH) 
and  separate  electrodes,  especially  those  with  free- 
flowing  junctions,  the  smallest.  (Author's  abstract) 
W87-01074 


OCCURRENCE  OF  MONOALKYLLEAD  SPE- 
CIES DURING  THE  SPECIATION  OF  ORGAN- 
OLEAD, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01075 


CARBON  AND  NITROGEN  CONTENT  OF 
NATURAL  PLANKTONIC  BACTERIA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

T.  Nagata. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  1,  p  28-32,  July  1986.  1  fig, 

5  tab,  28  ref.  Ministry  of  Education,  Science  and 

Culture     (Japan)     Scientific     Research     Grant 

59480005. 

Descriptors:  'Carbon,  'Nitrogen,  'Bacteria, 
•Plankton,  Lake  Biwa,  Japan,  Mesotrophy,  Fluo- 
rescence microscopy,  CHN  analyzer,  Biomass, 
Glass  fiber  filters. 

A  method  of  estimating  C  and  N  content  per  unit 
of  natural  bacterial  cell  volume  was  developed. 
The  method  is  based  on  the  difference  in  retentive- 
ness  of  bacteria  between  two  kinds  of  glass  fiber 
filter,  GF/C  and  GF/F  (Whatman,  Clifton,  New 
Jersey).  Biovolume  and  biomass  (C  and  N  content) 
of  bacteria  that  passed  through  the  GF/C,  but  not 
the  GF/F,  filter  were  estimated  with  epifluores- 
cence  microscopy  and  a  CHN  analyzer,  respective- 
ly. From  seasonal  determinations  of  natural  plank- 
tonic  bacteria  in  epilimnetic  waters  of  a  mesotro- 
phic  lake  (Lake  Biwa,  Japan),  the  conversion  fac- 
tors of  106  fg  of  C/cu  micron  and  25  fg  of  N/cu 
micron  were  derived  as  average  values.  By  using 
these  values,  the  contribution  of  bacteria  to  the 
biomass  of  lake  plankton  is  discussed.  (Author's 
abstract) 
W87-01077 


NEMATODES,  INCLUDING  A  NEW  RECOR 
OF  TOBRILUS  DrVERSIPAPILLATUS  IN  AU1 
TRALIA,  AS  POTENTIAL  INDICATORS  O 
SEWAGE  EFFLUENT  POLLUTION, 

Griffith  Univ.,  Nathan  (Australia).  School  of  At* 

tralian  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01084 


RAPID  BIOLOGICAL  ASSAY  AND  LIMIT/ 
TIONS  IN  MACROPHYTE  ECOTOXICOLOG1 
A  REVIEW, 

Commonwealth  Scientific  and  Industrial  Researc 

Organization,  Griffith  (Australia).  Centre  for  In 

gation  Research. 

K.  H.  Bowmer. 

Australian  Journal  of  Marine  and  Freshwater  Ri 

search  AJMFA4,  Vol.  37,  No.  2,  p  297-308,  1986. 

fig,  1  tab,  69  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicit 
'Monitoring,  'Rapid  biological  assay,  'Bioassa 
•Macrophytes,  'Bacteria,  Bacterial  luminescent 
method,  Culture  methods,  Photosynthesis. 

The  suitability  of  rapid  biological  assay  for  asses 
ing  toxin  (particularly  herbicide)  effects  on  aquat 
macrophytes  is  discussed.  Ecofarming  and  aquat 
weed  control,  time  of  exposure,  availance,  aquat 
macrophytes  and  photosynthesis  inhibitors  (simul 
tion  effects,  threshold  levels,  and  resilience),  an 
limitations  of  rapid  biological  assay  are  include 
For  photosynthesis  inhibitors,  information  is  ri 
quired  on  the  importance  of  the  separate  compi 
nents  of  concentration  and  time,  and  for  the  thresl 
old  concentration  below  which  the  long-term  e: 
posure  of  macrophytes  to  photosynthetic  inhibito: 
would  have  no  effect.  The  bacterial  luminescent 
method  (without  the  algal  culture  component) 
inherently  insensitive  to  photosynthetic  inhibitor 
More  information  is  required  on  the  response  < 
macrophytes  to  inhibitors  before  recommendatioi 
can  be  made  on  employment  of  aquatic  macri 
phytes  in  toxicity  testing.  (Rochester-PTT) 
W87-01088 


COMPARISON  OF  METHODS  FOR  TH 
PREPARATION  OF  SEWAGE  SLUDGE  SAX 
PLES  PRIOR  TO  SPECTROPHOTOMETRI 
DETERMINATION  OF  PHOSPHORUS, 

Rutgers  -  The  State  Univ.,  Camden,  NJ. 

S.  A.  Katz,  S.  W.  Jennis,  M.  Ciuffo,  and  R. 

Alberts. 

Analytical  Letters  ANALBP,  Vol.  19,  No.  7/8, 

797-805,  1986.  1  tab,  4  ref. 

Descriptors:  'Sludge,  'Phosphorus,  'Molybdi 
num-blue  method,  'Laboratory  procedures,  Chen 
ical  analysis. 

Three  procedures  for  the  preparation  of  sewaj 
sludge  samples  prior  to  the  colorimetric  detennini 
tion  of  P  as  'molybdenum  blue'  were  evaluate) 
using  samples  of  the  US  Environmental  Protectio 
Agency's  municipal  digested  sludge  as  referenc 
material,  sulfuric  acid/ammonium  persulfate  dige 
tion,  muffle  furnace  ignition  followed  by  extractio 
of  the  ash  with  hydrochloric  acid,  and  direct  e: 
traction  of  the  sewage  sludge  with  sodium  bica 
bonate.  Solutions  were  compared  in  terms  of 
recovery  as  determined  by  colorimetric  measun 
ments.  On  the  basis  of  P  recovery,  the  sample 
prepared  by  muffle  furnace  ignition/HCl  extrai 
tion  of  the  ash  showed  best  accuracy  and  precisioi 
This  procedure  also  was  superior  in  terms  of  tin 
and  effort  expended  in  sample  preparation.  (Ai 
thor's  abstract) 
W87-01092 


PERIPHYTON  AND  MUSSELS  IN  MONITOI 
ING  CHLOROHYDROCARBONS  AN! 
CHLOROPHENOLS  IN  WATERCOURSES, 

National    Board    of   Waters,    Helsinki    (Finland 
Water  Research  Inst. 
P.  Heinonen,  J.  Paasivirta,  and  S.  Herve. 
Toxicology      and      Environmental      Chemistr 
TXECBP,  Vol.  11,  No.  3,  p  191-201,  1986.  4  fig, 
tab,  12  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Descriptors:  'Mussels,  'Periphyton,  'Chlorohy- 
drocarbons,  'Chlorophenols,  *Polychlorinated  bi- 
phenyls,  'Pulp  wastes,  'Urban  pollution,  'Moni- 
toring, Finland,  Artificial  substrates. 

Incubations  of  plates  for  periphyton-growth  and 
traps  containing  live  lake  mussels  (Anodonta  pis- 
cinalis)  followed  by  analysis  were  tested  as  possible 
monitoring  methods  for  chloro-organic  micropol- 
lutants  in  watercourses  in  Finland  affected  by  pulp 
mill  effluents  and  urban  pollution.  The  periphyton 
plate  method  gave  results  that  reflect  the  state  of 
pollution,  but  application  of  the  method  was  too 
laborious  to  be  practical  for  monitoring.  In  con- 
trast, the  mussel  incubation  and  analysis  procedure 
was  more  convenient  to  apply.  The  results  from 
mussels  and  periphyton  incubated  at  the  same  areas 
and  time  were  in  fair  agreement.  Local  pollution 
by  polychlorinated  biphenyls  and  chlorophenols 
was  detected  readily  by  both  methods.  (Author's 
abstract) 
W87-01099 


MOLECULAR  EPIDEMIOLOGY  OF  NON-Ol 
VIBRIO  CHOLERAE  AND  VIBRIO  MIMICUS 
IN  THE  VS.  GULF  COAST  REGION, 

Maryland  Univ.  at  Baltimore.  School  of  Medicine. 
I.  B.  Kaper,  J.  P.  Nataro,  N.  C.  Roberts,  R.  J. 
Siebeling,  and  H.  B.  Bradford, 
loumal  of  Clinical  Microbiology  JCMIDW,  Vol. 
tt.  No.  3,  p  652-654,  March  1986.  2  fig,  1  tab,  16 
ref.  National  Inst,  of  Allergy  and  Infectious  Dis- 
ases  Public  Health  Research  Grant  R22  All 97 16. 

Descriptors:  'Epidemiology,  'Microorganisms, 
'Genetic  studies,  Microbiological  studies,  Chro- 
nosomes,  Wastewater  analysis,  Waste  characterist- 
ics. 

rhe  genetic  relationship  of  ten  toxigenic  Vibrio 
:holerae  non-Ol  and  Vibrio  mimic  us  strains  isolat- 
ed from  clinical  and  environmental  sources  was 
itudied.  Restriction  digest  patterns  of  chromosom- 
il  DNA  and  Southern  blot  analysis  using  a  cholera 
oxin  gene  probe  showed  that  the  strains  exhibited 
5reater  genetic  differences  than  highly  conserved 
V.  cholera  Ol  strains  taken  from  clinical  and 
ewage  samples  in  the  Gulf  Coast  area.  (Author's 
ibstract) 
y  87-0 1127 


JSBMG  ISOTOPE  DDLUTION  MASS  SPEC- 
["ROMETRY  TO  DETERMINE  AQUEOUS 
rRICHLOROACETIC  ACTD, 

Jlorth  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Environmental  Sciences  and  Engineering. 

>  J.  Norwood,  R.  F.  Christman,  J.  D.  Johnson, 

md  J.  R.  Hass. 

American    Water    Works    Association    Journal 

AWWA5,  Vol.  78,  No.  4,  p  175-180,  April  1986.  6 

ig,  5  tab,  20  ref. 

descriptors:  'Isotope  dilution,  'Mass  spectrome- 
ry,  'Gas  chromatography,  'Water  analysis, 
Trichloroacetic  acid,  'Aqueous  chloroform, 
'Monitoring,  Drinking  water,  Total  organic 
mlide,  Residual  chlorine,  Water  sampling,  Chlor- 
nation,  Raw  water. 

Vn  isotope  dilution  gas  chromatography-mass 
pectrometry  (GC-MS)  method  for  determining 
iqueous  trichloroacetic  acid  at  the  micrograms- 
wr-liter  level  is  described.  A  procedure  for  simul- 
taneous determination  of  aqueous  chloroform  using 
he  same  extraction  and  cleanup  procedure  is  also 
lemonstrated.  The  use  of  stable  isotopically  la- 
*led  internal  standards  for  specific  analytes  con- 
fined in  a  matrix  can  significantly  reduce  system- 
itic  error  from  several  sources.  Other  halogenated 
impounds  can  be  determined  without  significant 
nodification  to  the  sample  workup  procedure.  Es- 
ablishment  of  maximum  contaminant  levels  for  a 
»rge  number  of  chlorination  by-products  with  dif- 
erent  chemical  and  physical  properties  could 
Mke  isotope  dilution  GC-MS  an  effective  moni- 
onng  technique.  (Michael-PTT) 
W7-01133 


SURFACE  ANALYSIS  OF  SUSPENDED  PARTI- 
CLES     IN      ESTUARINE      AND      COASTAL 


WATERS  USING  X-RAY  PHOTOELECTRON 
SPECTROSCOPY, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Akagi,  K.  Fuwa,  and  H.  Haraguchi. 
Chemistry  Letters  CMLTAG,   No.    12,  p   1929- 
1932,  December  1985.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Suspended  solids,  'Estuaries,  'Water 
sampling,  *X-ray  spectroscopy,  Rivers,  Bays,  Or- 
ganic compounds,  Humic  acid,  Seawater. 

Surface  compositions  of  suspended  particles  in  es- 
tuaries and  coastal  waters  of  the  Tamagawa  River- 
Tokyo  Bay  area  were  examined  using  X-ray  pho- 
toelectron  spectroscopy.  Surface  compositions 
changed  markedly  depending  on  sampling  point 
locations.  Results  showed  that  mineral-rich  sus- 
pended particles  carried  by  the  river  were  covered 
with  organic  materials  such  as  humic  acid  during 
their  flow  to  the  bay.  (Michael-PTT) 
W87-01137 


CONFIRMATION  OF  THE  PRESENCE  OF 
THE  FLAME  RETARDANT  DECABROMOBI- 
PHENYL  ETHER  IN  RTVER  SEDIMENT 
FROM  OSAKA,  JAPAN, 

Osaka  Prefecture  Inst,  of  Public  Health  (Japan). 
I.  Watanabe,  T.  Kashimoto,  and  R.  Tatsukawa. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  839-842, 
June  1986.  2  fig,  6  ref. 

Descriptors:  'Pollutant  identification,  'Decabro- 
mobiphenyl  ether,  'Osaka,  Japan,  'Rivers,  'Sedi- 
ments, 'Water  pollution,  chemical  analysis,  Water 
analysis,  Organic  compounds,  Gas  chromatogra- 
phy, Chromatography,  DDT,  Polychlorinated  bi- 
phenyls. 

Decabromobiphenyl  ether  (DBBE),  a  halogenated 
flame  retardant  similar  in  structure  to  PCBs,  was 
detected  in  river  sediment  at  Osaka,  Japan.  The 
DBBE  residue  level  of  the  sample,  identified  by 
gas  chromatography,  was  about  0.2  micrograms 
per  gram  (ppm)  dry  weight.  The  residue  levels  of 
other  halogenated  pollutants  in  the  sample  were  as 
follows:  PCBs,  1.5  ppm;  PCTs,  0.25  ppm;  HBB, 
0.17  ppm;  hexachlorobenzene  (HCB),  0.004  ppm; 
DDT  compounds,  0.030  ppm.  The  HBBE  level 
was  much  higher  than  those  of  HCB  and  DDT 
compounds  and  about  the  same  as  those  of  PCTs, 
but  only  one  tenth  those  of  PCBs.  River  sediment 
pollution  by  DBBE  may  thus  constitute  a  serious 
environmental  problem  in  Osaka.  (Doria-PTT) 
W87-01215 


MAGNITUDE  AND  DISTRIBUTION  PATTERN 
OF  ZINC  IN  OYSTERS, 

South  Carolina  State  Coll.,  Orangeburg. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01218 


SEPARATION  AND  PRECONCENTRATION 
OF  HEAVY  METALS  IN  ENVIRONMENTAL 
SAMPLES  BY  NICOTTNIUM  MOLYBDO- 
PHOSPHATE  RESIN, 

Makerere    Univ.,    Kampala   (Uganda).    Dept.    of 

Chemistry. 

J.  T.  Nyangababo,  and  J.  W.  Hamya. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  6,  p  924-928, 

June  1986.  3  tab,  6  ref. 

Descriptors:  'Sample  preparation,  'Separation 
techniques,  'Heavy  metals,  'Resins,  'Nicotinium 
molybdophosphate  resin,  Water  analysis,  Chemical 
analysis. 

Heteropoly  molybdophosphates  are  capable  of 
scavenging  heavy  metals  selectively  from  high 
concentrations  of  alkali  and  alkaline  earth  ele- 
ments. Results  of  metal  recovery  studies  show  that 
cobalt,  chromium,  copper,  nickel,  iron,  zinc,  and 
lead  formed  the  strongest  complexes  with  the  nico- 
tinium molybdophosphate  resin,  and  were  re- 
moved from  solution  with  greatest  efficiency.  No 
sample  pretreatment  was  necessary  to  achieve 
quantitative  recovery  of  these  elements.  Distribu- 
tion coefficients  were  obtained  for  the  various 
cations;  the  copper  ion  is  completely  absorbed,  and 


the  compound  also  exhibits  high  affinity  for  Cd 
(II),  Cr  (HI),  Ni  (II),  Fe  (III),  Zn  (II),  Pb  (II),  and 
Mn  (II).  Heavy  metal  scavenging  by  this  com- 
pound offers  a  new  analytical  tool  for  monitoring 
levels  of  these  metals  in  air,  water,  and  soil.  Recov- 
ery is  practically  independent  of  the  initial  concen- 
tration of  the  heavy  metal  ion,  and  it  is  possible  to 
analyze  these  metals  in  a  complex  mixture.  (Doria- 
PTT) 
W87-01223 


BERYLLIUM  IN  SEDIMENTS  OF  NAGOYA 
HARBOR  ESTUARTES, 

Nagoya  City  Environmental  Pollution  Research 

Inst.  (Japan). 

K.  Itoh. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  6,  p  935-941, 

June  1986.  5  fig,  1  tab,  Href. 

Descriptors:  'Beryllium,  'Sediments,  'Estuaries, 
'Nagoya  Harbor,  Japan,  'Pollutant  identification, 
Chemical  analysis,  Atomic  absorption  spectrosco- 
py, Spectroscopy,  Sample  preparation,  Mineral  in- 
dustry, Industrial  plants. 

A  simple  and  sensitive  method  is  presented  for  the 
determination  of  beryllium  in  sediments  by  atomic 
absorption  spectroscopy  using  methylisobutylke- 
tone  extraction  with  acetylacetone.  The  method 
was  applied  to  the  determination  of  beryllium  in 
the  estuarine  sediments  in  Nagoya  Harbor,  Japan. 
Five  points  were  sampled,  of  which  No.  1  was 
located  downstream  of  a  beryllium  smelting  plant 
which  stopped  its  operations  in  1975.  The  amount 
of  beryllium  here  was  largest,  while  quantities  at 
other  locations  were  close  to  the  background  value 
of  beryllium  in  marine  clay  (2.6  micrograms  per 
gram).  The  concentration  of  beryllium  at  No.  1 
was  16  micrograms  per  gram  at  the  surface  layer, 
increasing  to  35  micrograms  per  gram  at  a  depth  of 
8  cm.  Concentrations  decrease  with  depth  below 
that  point.  Results  suggest  that  the  beryllium  pollu- 
tion of  Nagoya  harbor  estuaries  can  be  attributed 
to  the  beryllium  smelting  point.  Also,  the  berylli- 
um has  apparently  accumulated  in  the  sediments  in 
the  mouth  of  the  river  without  spreading.  (Doria- 
PTT) 
W87-01225 


NOVEL  TRANSMISSIBLE  FACTORS  IN  A 
NON-OL  VIBRIO  CHOLERAE  AND  A  VIBRIO 
SP., 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

A.  C.  Smigocki,  and  M.  J.  Voll. 
Journal  of  General  Microbiology  JGMIAN,  Vol. 
132,  No.  4,  p  1027-1033,  April  1986.  2  fig,  2  tab,  34 
ref.  Public  Health  Service  Grant  R22-A1-14242. 

Descriptors:  'Pollutant  identification,  'Vibrio, 
'Bacterial  analysis,  Pathogens,  Water  pollution 
sources. 

Transmissible  factors  encoding  production  of  lacu- 
nae (L  factors)  were  demonstrated  in  a  non-Ol 
Vibrio  cholerae  and  a  Vibrio  sp.  of  recent  environ- 
mental origin.  Lacunae  were  produced  in  lawns  of 
non-Ol  V.  cholerae  indicator  strains  under  the 
same  assay  conditions  as  those  where  lacunae  were 
produced  by  the  well  characterized  P  fertility  plas- 
mid  of  V.  cholerae  Ol  and  the  V  fertility  factor 
found  in  a  non-cholera  vibrio  strain.  The  origin  of 
the  lacunae  produced  by  strains  harboring  the  V 
and  L  factors  was  examined.  No  vibriocin  or 
phage  activity  was  found  in  culture  supernates  or 
in  lacunae  produced  by  the  strains,  suggesting  that, 
as  in  the  case  of  the  P  plasmid,  the  lacunae  prob- 
ably represent  sites  of  active  mating.  Unlike  the  P 
plasmid,  neither  the  Vn  or  L  factor  could  be 
detected  or  isolated  by  conventional  plasmid  tech- 
niques. (Author's  abstract) 
W87-01240 


BACTERIOPHAGES  AND  INDICATOR  BAC- 
TERIA IN  HUMAN  AND  ANIMAL  FAECES, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


For  primary  bibliographic  entry  see  Field  5B. 
W87-01252 


EVALUATION  OF  FILAMENTOUS  ALGAE  AS 
BIOMONITORS  OF  METAL  ACCUMULATION 
IN  SOFTWATER  LAKES:  A  MULTIVARIATE 
APPROACH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

R.  C.  Baily,  and  P.  M.  Stokes. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  5-26.  6  fig,  11  tab,  24  ref. 

Descriptors:  'Algae,  *Heavy  metals,  *Acid  rain, 
•Bioaccum ulation,  *Bioindicators,  Lakes,  Acidic 
water,  Fate  of  pollutants,  Metals,  Multivariate 
analysis,  Path  of  pollutants,  Lake  sediments,  Con- 
ductivity, Hydrogen  ion  concentration,  Alkalinity, 
Canada. 

Algae  from  artificial  substrates  were  collected 
from  36  softwater  lakes  in  four  geographic  areas  of 
central  Canada  to  evaluate  algae  as  biomonitors  of 
metals  and  to  determine  the  levels  of  metals  in 
water  and  sediments  as  they  relate  to  other  envi- 
ronmental variables.  Determinations  of  aluminum, 
manganese,  cadmium,  copper,  nickel,  lead,  and 
zinc  were  made  on  algae,  water,  and  sediment. 
Sediment  nutrients,  water  pH,  alkalinity,  and  con- 
ductivity were  also  measured.  Data  were  analyzed 
by  a  multivariate  approach.  Results  showed  that  as 
pH  decreased,  metal  concentration  in  water  and 
algae  increased.  Sediment  metals  were  unrelated  to 
water  pH,  but  were  positively  related  to  sedment 
organic  level  and  algal  metals.  Sediment  metals 
were  approximately  1000  times  the  metal  concen- 
tration in  water,  whereas  algal  metals  were  1000  to 
10,000  times  greater  than  water  levels.  Filamentous 
algae  grown  on  artificial  substrates  seem  to  show 
promise  as  biological  monitors  of  metals.  Their 
role  in  metal  cycling  in  aquatic  systems  and  as 
biomonitors  of  acid-stressed  lakes  is  discussed. 
(Geiger-PTT) 
W87-01290 


CYANOPHAGE  ASSAY  AS  A  NEW  CONCEPT 
IN  THE  STUDY  OF  ENVIRONMENTAL  TOX- 
ICITY, 

Algal  Research  Center,  Landenberg,  PA. 

M.  P.  Kraus. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  27-41.  6  fig,  8  tab,  14  ref. 

Descriptors:  'Bioassay,  'Toxicity,  'Viruses, 
•Water  quality,  'Water  pollution  effects,  Pollutant 
identification,  Models,  Bacteriophage,  Algae,  Pes- 
ticides, Assay,  Hazardous  materials. 

For  over  15  years,  a  virus-based  assay  using  a 
cyanophage/host  system  has  been  a  reliable  indica- 
tor of  water  quality  in  fresh  and  saline  water,  in 
sewage  and  water  treatment,  and  in  various  la- 
gooned  agricultural  and  industrial  wastes.  More 
recently,  this  host/virus  model  has  been  used  in  the 
study  of  toxic  effects  and  their  mechanisms  of 
action.  To  better  comprehend  specific  effects  at 
low  doses,  toxicants  are  observed  during  the  infec- 
tious cycle.  The  success  of  this  approach  depends 
on  the  genetic  distinction  by  which  one  host  differs 
from  another  in  its  sensitivity  to  certain  cyano- 
phages.  Five  cyanophages  and  eight  hosts  consti- 
tute the  currently  used  system.  A  host/virus 
system  carries  the  analysis  into  the  realm  of  molec- 
ular biology  whose  vast  store  of  genetic  informa- 
tion on  similar  systems  can  contribute  to  the  bio- 
logical characterization  of  the  blue-green  algal 
system.  Data  acquired  on  formaldehyde,  the  s- 
triazine  Actane,  and  the  organophosphate  pesti- 
cides Baytex  and  diazinon,  indicate  that  the  inter- 
action of  low  doses  of  toxicant  during  the  infec- 
tious cycle  need  not  be  a  simple  function  of  dose 
and  imply  that  an  LD50  (=  median  lethal  dose) 
value,  or  the  extrapolation  of  a  laboratory-derived 
survival  curve  toward  zero,  may  not  be  an  accu- 
rate picture  of  environmental  aquatic  toxicity.  In 
view  of  the  current  demand  for  in  vitro  screening 
methods,  the  economy  and  relative  simplicity  of 


the  cyanophage  approach  is  of  considerable  signifi- 
cance. (Author's  abstract) 
W87-01291 


DIETS  FOR  CERIODAPHNIA  RETICULATA 
LIFE-CYCLE  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 

T.  J.  Norberg,  and  D.  I.  Mount. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  42-52.  7  fig,  1  tab,  15  ref. 

Descriptors:  'Crustaceans,  'Daphnia,  'Fish  food, 
•Fish  diets,  'Bioassay,  Toxicity,  Shrimp,  Yeasts, 
Water  quality. 

Two  diets  were  compared  for  the  cladoceran,  Cer- 
iodaphnia  reticulata  which  is  commonly  used  as 
the  preferred  food  for  fish  larvae  and  has  recently 
been  recommended  as  a  test  species  for  acute  and 
chronic  toxicity  testing.  One  diet  was  a  suspension 
of  dry  yeast  dissolved  in  distilled  water  and  fed  at 
a  rate  of  250  micrograms  per  animal.  The  other 
diet  was  prepared  from  frozen  adult  brine  shrimp 
(Artemia  salina)  and  distilled  water,  the  aged  su- 
pernatant of  which  was  fed  using  0.05  mL  per 
animal.  Animals  were  fed  daily  and  water  changed 
three  times  each  week.  The  feeding  study  was 
conducted  for  ten  generations  using  young  per 
female  and  adult  survival  as  endpoints.  The  young 
production  per  female  of  surviving  adults  was 
comparable,  but  the  longevity  of  the  animals  fed 
the  yeast  diet  was  considerably  greater  than  that  of 
the  animals  fed  the  shrimp  diet.  (Author's  abstract) 
W87-01292 


EFFECT  OF  DIET  ON  THE  SENSITIVITY  OF 
DAPHNIA  MAGNA  TO  LINEAR  ALKYLBEN- 
ZENE  SULFONATE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01293 


STUDY  OF  THE  RELIABILITY  OF  DAPHNIA 
ACUTE  TOXICITY  TESTS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Aquatic  Biology  Section. 

P.  A.  Lewis,  and  C.  I.  Weber. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  73-86.  1  fig,  4  tab,  29  ref. 

Descriptors:  'Daphnia,  'Toxicity,  'Bioindicators, 
•Bioassay,  'Organic  compounds,  'Hydrogen  ion 
concentration,  Water  pollution  effects,  Diets,  Cad- 
mium, Sulfates,  Feeding  rates,  Hazardous  materi- 
als, Testing  procedures,  Ecological  effects. 

Acute  toxicity  tests  using  Daphnia  magna  or  D. 
pulex  have  been  employed  for  many  years  to  deter- 
mine the  toxicity  of  effluents  and  toxic  substances. 
However,  the  many  factors  that  may  affect  the 
results  of  such  tests  have  received  little  attention. 
Sequential,  repetitive  tests  were  conducted  with 
the  reference  toxicants  sodium  dodecyl  sulfate 
(SDS),  sodium  pentachlorophenate  (PCP),  and 
cadmium  (Cd)  to  determine  the  single  laboratory 
precision  of  acute  48-yr  toxicity  tests  using  D. 
magna  and  D.  pulex,  and  the  effects  of  feeding  on 
toxicity.  The  sensitivity  of  Daphnia  and  pH  shock 
was  also  examined.  Control  survival  was  90%  or 
better  in  84%  of  the  tests,  and  80%  or  better  in 
89%  of  the  tests.  Survival  of  controls  in  tests 
where  the  organisms  were  fed  was  slightly  higher 
than  when  they  were  not  fed.  The  precision  of  the 
method,  expressed  as  the  relative  standard  devi- 
ation (percent  coefficient  of  variation  or  CV)  of 
the  48-hr  LC50,  for  each  reference  toxicant,  SDS, 
PCP,  and  Cd,  was  43.8,  35.7,  and  20.9%  for  D. 
pulex  and  28.9,  10.4,  and  72.4%  for  D.  magna, 
respectively.  No  statistically  significant  differences 
(P=0.05)  were  observed  in  48-hr  LC50  values 
obtained  from  paired  tests  with  fed  and  unfed  D. 
pulex  exposed  to  PCP  or  Cd,  or  with  D.  magna 
exposed  to  SDS.  However,  the  48-hr  LC50  values 
were  significantly  different  for  fed  and  unfed  D. 
magna  exposed  to  PCP  or  Cd.  D.  pulex  and  D. 


magna  were  equally  sensitive  to  SDS  and  PCP,  but 
D.  magna  was  significantly  more  sensitive  to  Cd 
than  D.  pulex  even  though  D.  magna  was  tested  in 
water  of  much  greater  hardness.  Sudden  changes 
in  pH  of  not  more  than  two  pH  units  in  the  range 
of  pH  5  to  9  resulted  in  no  mortality  over  a  six-day 
period.  (Author's  abstract) 
W87-01294 


SHORT-CUT  CHRONIC  TOXICITY  ESTI- 
MATES USING  DAPHNIA  MAGNA, 

Monsanto  Co.,  St.  Louis,  MO. 

W.  J.  Adams,  and  B.  B.  Heidolph. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  87-103.  7  tab,  18  ref. 

Descriptors:  'Toxicity,  'Daphnia,  'Hazardous  ma- 
terials, 'Water  pollution  effects,  Testing  proce- 
dures, Ecological  effects,  Cost  analysis,  Organic 
compounds. 

The  use  of  a  partial  life  cycle  test  together  with  an 
application  factor  (AF)  is  a  reliable  way  to  esti- 
mate the  traditional  Daphnia  magna  21 -day  geo- 
metric mean-maximum  acceptable  toxicant  concen- 
tration (GM-MATC).  Afs  were  determined  for 
twelve  different  endpoints  from  20  D.  magna  21- 
day  chronic  tests  by  dividing  the  respective  end- 
points  by  the  21 -day  GM-MATC  for  each  chemi- 
cal. The  data  indicate  that  the  48-hr  no-effect 
concentration,  the  7-,  14-,  and  21-day  LC50  values, 
and  the  7-  and  14-day  geometric  mean  no-effect/ 
effect  concentrations  can  be  used  with  small  AFs 
to  reliably  estimate  the  21-day  GM-MATC.  The 
respective  AFs  are  2.9,  6.0,  2.0,  4.2,  and  2.7.  For 
purposes  of  ranking  chemicals  and  obtaining  pre- 
liminary estimates  of  environmental  safety  margins, 
the  use  of  a  48-hr  no-effect  concentration  from  an 
acute  toxicity  test  and  an  AF(33)  is  recommended 
as  a  cost  effective  way  to  estimate  the  chronic 
GM-MATC  for  D.  magna.  The  results  of  this 
study  indicate  that  there  are  only  minor  differences 
between  14-  and  21-day  GM-MATC.  Therefore  it 
is  recommended  that  standard  protocols  for  testing 
D.  magna  be  changed  to  require  only  a  14-day 
period  of  exposure  instead  of  21  days.  The  results 
of  this  study  also  suggest  that  a  chronic  test  as 
short  as  7  days  could  be  conducted  without  signifi- 
cant loss  of  accuracy.  (Author's  abstract) 
W87-01295 


NEW  AQUATIC  BIOASSAY  TECHNIQUE 
USING  WYEOMYIA  SMLTHH,  THE  PITCHER- 
PLANT  MOSQUITO, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

D.  Stnckman. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  104-116,  5  fig,  2  tab,  21  ref. 

Descriptors:  'Bioassay,  'Bioindicators,  'Pollutant 
indentification,  'Mosquitoes,  Detergents,  Pesti- 
cides, Fishkill,  Heavy  metals,  Fish  toxins,  Hazard- 
ous materials. 

A  new  bioassay  using  larvae  of  the  pitcher-plant 
mosquito,  Wyeomyia  smithii,  was  used  to  assess 
water  for  the  presence  of  toxic  contaminants.  Pro- 
cedurally, the  bioassay  has  the  advantages  of  sim- 
plicity, minimum  equipment  requirements,  and  low 
maintenance.  It  is  well  suited  for  bioassays  of 
water  from  remote  sites  because  of  the  minimal 
amount  of  water  (30ml)  necessary  for  each  repli- 
cate. The  bioassay  was  capable  of  detecting  30 
ppm  of  1  Stroke  Ves-Phene  (a  disinfectant  deter- 
gent concentrate  containing  phenates),  5  ppb  of 
heptachlor  epoxide,  and  100  ppb  of  melathion.  In 
addition  to  reducing  survival,  toxicants  caused  de- 
layed development  and  produced  signs  of  intoxica- 
tion unique  to  each  substance.  In  another  instance, 
the  bioassay  was  used  in  the  investigation  of  a  fish 
kill.  Persistence  of  toxicity,  delayed  development, 
and  non-nervous  signs  of  intoxication  indicated 
which  samples  were  contaminated  and  suggested 
that  heavy  metals  were  involved.  Subsequent  anal- 
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y-sis  revealed  toxic  levels  of  copper  and  elevated 
levels  of  zinc  and  manganese.  (Author's  abstract) 
W87-01296 


EFFECTS  OF  SMALL  FISH  PREDATION  ON 
VtlCROCOSM  COMMUNITY  BIO  ASSAYS, 

Washington  Univ.,  Seattle.  School  of  Fisheries, 
vl  C.  Harrass,  and  F.  B.  Taub. 
in:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  117-133.  5  fig,  3  tab,  32  ref.  FDA  Contracts 
123-76-8348,  223-80-2352. 

Descriptors:  'Predation,  *Bioassay,  'Toxicity, 
'Fish,  Aquatic  populations,  Algicides,  Testing  pro 
edures.  Hazardous  materials.  Ecosystems,  Zoo- 
>lankton,  Species  composition,  Ecological  effects, 
Vater  pollution  effects,  Crustaceans,  Food  chains, 
-ood  habits. 

[Tie  effect  of  fish  predation  on  community  compo- 
ltion  and  structure  in  chemical  toxicity  tests  was 
xamined  in  65-L  microcosms  using  four  species  of 
mall  fish  (Gasterosteus  aculeatus,  Cottus  asper, 
'oecilia  reticulata,  and  Pimephales  promelas).  Pre- 
lation  was  simulated  by  filtration  of  fixed  propor- 
ions  of  the  microcosms;  no  major  changes  were 
bserved,  which  suggests  that  microcosm  com- 
nunitites  can  tolerate  removal  of  at  least  25%  of 
elected  zooplankton  populations  per  week.  Re- 
ults  suggested  that  predation  can  be  included  in 
loderately  sized  microcosms  only  if  exposure  is 
estricted  either  by  limiting  the  time  of  fish  pres- 
nce  or  by  allowing  the  fish  access  to  a  limited 
onion  of  the  microcosm.  This  restriction  may  be 
elated  to  scaling  factors,  which  suggest  that  riatu- 
al  communities  have  a  lower  fish  biomass/com- 
lunity  biomass  than  present  in  micorcosm  com- 
lunities,  and  to  environmental  heterogeneity, 
/hich  provides  necessary  refugia  for  prey  popula- 
ons.  Even  with  restrictions  on  predation,  variabil- 
y  due  to  differences  in  fish  behavior  can  be 
nacceptably  great.  Fish  predation  did  not  alter 
be  ability  to  detect  direct  effects  of  a  selective 
Igicide  (streptomycin)  on  the  algae,  but  did 
sduce  the  ability  to  detect  indirect  effects  on 
ladoceran  and  ostracod  populations.  (Geiger- 
TT) 
m-01297 


ACTORS  AFFECTTNG  GROWTH  AND  SUR- 
TVAL  OF  THE  ASIATIC  CLAM,  CORBICULA 
Pn  UNDER  CONTROLLED  LABORATORY 
ONDITIONS, 

iattelle  Pacific  Northwest  Labs.,  Richland,  WA. 
or  primary  bibliographic  entry  see  Field  5C. 
/87-01298 


ISE  OF  BIOCHEMICAL  MEASUREMENTS 
O  DETECT  POLLUTANT-MEDIATED 
•AMAGE  TO  FISH, 

attelle   New   England    Marine   Research   Lab., 

hixbury,  MA. 

or  primary  bibliographic  entry  see  Field  5C. 

/87-01300 


FFECT  OF  TRON  AND  ZTNC  TNTERACTION 
>N  ALGAL  COMMUNnTES, 

linois  Sute  Water  Survey,  Peoria.  Water  Quality 

ection. 

or  primary  bibhographic  entry  see  Field  5C. 
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EDIMENT  MICROBIAL  ACTTVTTY  TESTS 
OR  THE  DETECTION  OF  TOXICANT  EX- 
ACTS, 

exas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
ram  in  Environmental  Sciences, 
or  primary  bibhographic  entry  see  Field  5C. 
'87-01 303 


IETHOD  OF  ASSESSING  THE  TOXICITY  OF 
ONTAMTNATED  FRESHWATER  SEDI- 
ffiNTS, 

G  and  G  Bionomics,  Wareham,  MA.  Aquatic 
oxicology  Lab. 


G.  A.  LeBlanc,  and  D.  C.  Surprenant. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  269-283.  1  fig,  8  tab,  28  ref. 

Descriptors:  'Toxicity,  •Bioindicators,  •Sedi- 
ments, 'Water  pollution  effects,  *Bioassay,  ♦Min- 
nows, Daphnia,  Midges,  Dredging,  Wells,  Hazard- 
ous materials,  Ecological  effects. 

A  test  method  was  developed  to  assess  the  toxicity 
of  freshwater  dredged  sediments.  Toxicity  of  con- 
taminated sediments  was  detected  by  monitoring 
survival  and  growth  of  fathead  minnows  (Pime- 
phales promelas),  emergence  and  egg  hatchability 
of  midges  (Paratanytarsus  parthenogenica),  surviv- 
al and  reproduction  of  daphnids  (Daphnia  magna), 
and  changes  in  microorganism  populations.  All 
organisms  were  exposed  for  21  days  in  an  appara- 
tus that  recirculated  water  through  a  compartment 
containing  the  sediments.  In  addition,  a  ranking 
scheme  was  proposed  with  which  bulk  sediment 
analyses  for  chemical  contaminants  could  be  con- 
densed into  a  single  value  termed  the  hazard  index. 
The  hazard  index  was  calculated  for  each  sediment 
sample  and  was  indicative  of  the  degree  of  chemi- 
cal contamination  of  the  sediment.  Sediments  were 
classified  as  highly  polluted,  moderately  polluted, 
or  relatively  nonpolluted,  based  on  their  hazard 
index.  Eighty-six  dredged  sediment  samples  were 
tested.  All  biological  parameters  measured,  except 
midge  egg  hatchability,  were  instrumental  in  de- 
tecting toxicity  associated  with  the  sediments.  Ef- 
fects were  observed  with  74%  of  the  highly  pollut- 
ed sediments,  38%  of  the  moderately  polluted  sedi- 
ments, and  36%  of  the  relatively  nonpolluted  sedi- 
ments. The  sublethal  parameters  measured  were 
important  indicators  of  toxicity.  (Author's  abstract) 
W87-01306 


PHOXOCEPHALTD  AMPHTPOD  BIOASSAY 
FOR  MARINE  SEDIMENT  TOXICITY, 

Environmental  Research  Lab.,  Narragansett,  RI. 

Ocean  Discharge  Div. 

R.  C.  Swartz,  W.  A.  DeBen,  J.  K.  P.  Jones,  J.  O. 

Lamberson,  and  F.  A.  Cole. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  284-307.  1  fig,  6  tab,  45  ref,  append. 

Descriptors:  *Amphipods,  *Bioassay,  *Marine 
sediments,  'Toxicity,  *Water  pollution  effects,  Ec- 
ological effects,  Assay,  Animal  behavior,  Crusta- 
ceans, Hazardous  materials,  Ocean  dumping, 
Dredging,  Environmental  effects. 

The  relative  toxicity  of  marine  sediment  can  be 
accurately  determined  through  acute,  static  bioas- 
says  with  the  phoxocephalid  amphipod  Rhepoxyn- 
ius  abronius.  Mortality  and  sublethal  effects  on 
emergence  from  sediment  and  reburial  behavior 
are  determined  after  a  ten  day  exposure  in  1 -liter 
beakers  containing  175  ml  of  test  sediment,  775  ml 
of  seawater  (25  ppt,  15  C),  and  20  amphipods. 
Response  of  amphipods  to  test  sediment  is  com- 
pared with  response  in  control  sediment  collected 
from  the  species'  natural  habitats.  Mean  survival 
under  control  conditions  is  95%.  With  five  repli- 
cates the  bioassay  is  75%  certain  of  detecting  sta- 
tistical significance  when  mean  survival  is  reduced 
by  15%.  The  method  can  be  applied  to  a  great 
variety  of  sediment  types  because  of  the  tolerance 
of  R.  abronius  to  a  broad  range  of  sediment  grain 
sizes  and  levels  of  organic  enrichment.  The  bioas- 
say can  be  applied  to  determine  the  toxicity  of 
sediment  subject  to  regulatory  decision  (e.g., 
dredging  or  disposal),  the  spatial  distribution  of 
sediment  toxicity  along  pollution  gradients  or  near 
point  sources,  and  the  LC50  of  contaminants  added 
to  unpolluted  sediment.  The  species'  sensitivity  to 
low  salinity  limits  the  method  to  sediments  from 
the  coastal  zone  and  lower  portion  of  estuaries.  A 
detailed  description  of  the  bioassay  procedures  is 
appended.  (Author's  abstract) 
W87-01307 


STATISTICAL   TEST   PROCEDURE   FOR   EF- 
FLUENT TOXICITY  SCREENING, 

SCI  Data  Systems,  Inc.,  Annapolis,  MD. 


P.  D.  Mowery,  J.  A.  Fava,  and  L.  W.  Claflin. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,   Philadelphia, 
1985,  p  308-318.  4  fig,  3  tab,  4  ref. 

Descriptors:  'Testing  procedures,  'Bioassay, 
•Water  pollution  effects,  'Toxicity,  Statistical 
analysis,  Effluents,  Data  interpretation,  Statistics, 
Mathematical  studies. 

This  paper  discusses  the  screening  of  effluent  toxic- 
ity by  comparing  survival  proportions  between 
effluent-treated  and  control  groups  of  test  orga- 
nisms. If  the  effluent  is  nontoxic,  survival  propor- 
tions should  be  similar  for  both  groups.  However, 
because  of  differences  in  sensitivity  of  individual 
test  organisms,  these  proportions  will  not  necessar- 
ily be  identical.  Futhermore,  the  number  of  orga- 
nisms surviving  from  test  to  test  will  vary,  even 
though  identical  effluent  samples  and  identical  lab- 
oratory procedures  are  used  for  all  tests.  This 
paper  describes  a  statistical  test  for  determining 
when  effluent  and  control  group  survival  propor- 
tions are  significantly  different,  thereby  indicating 
a  potentially  toxic  effluent.  The  paper  emphasizes 
the  statistical  power  of  the  test  for  detecting  ef- 
fluents of  various  toxicities.  It  also  evaluates  the 
probability  that  an  effluent  will  be  incorrectly 
judged  to  be  toxic.  The  four  key  statistical  param- 
eters that  determine  the  usefulness  of  the  test  are 
described:  statistical  power  (i.e.,  the  probability  of 
incorrectly  judging  an  effluent  to  be  toxic);  effect 
size  (i.e.,  the  true  but  unknown  difference  between 
effluent  and  control  long-run  survival  propor- 
tions); and  sample  size.  (Graphs  showing  the  rela- 
tionships between  these  four  parameters  are  includ- 
ed). As  the  number  of  organisms  used  in  the  test  is 
increased,  the  power  of  the  test  also  increases.  An 
experimental  design  procedure  using  this  test  and 
the  statistical  power-sample  size  tradeoff  is  also 
determined.  (Author's  abstract) 
W87-01308 


ISOLATION  AND  CHEMICAL  CHARACTER- 
IZATION OF  PETROLEUM  REFTNERY 
WASTEWATER  FRACTIONS  ACUTELY 
LETHAL  TO  DAPHNIA  MAGNA 

Enwright  Labs.,  Greenville,  SC. 

C.  N.  Reece,  and  S.  L.  Burks. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  319-332.  1  fig,  8  tab,  22  ref. 

Descriptors:  'Pollutant  identification,  'Industrial 
wastes,  'Bioassay,  'Daphnia,  'Water  pollution  ef- 
fects, Separation  techniques,  Gas  chromatography, 
Mass  spectrometry,  Assay,  Aromatic  compounds, 
Hydrocarbons,  Toxicity,  Hazardous  materials,  Ec- 
ological effects. 

Daphnia  magna  static  bioassays  were  used  to  char- 
acterize the  relative  toxicity  of  each  fraction  of  a 
petroleum  refinery  wastewater.  Steam  stripping 
the  wastewater  concentrated  the  toxicity  in  a  vola- 
tile fraction.  Activated  carbon  filtration  removed 
the  toxicity  but  cation  exchange  did  not,  indicating 
that  organics  are  the  toxic  agents.  Methylene  chlo- 
ride extraction  of  the  volatile  portion  at  pH  >  11 
followed  by  silica  gel  column  chromatography  re- 
sulted in  an  aromatic  residue  which  was  acutely 
toxic  when  dissolved  in  culture  water.  The  combi- 
nation of  selected  fractionation  followed  by  Daph- 
nia bioassays  of  each  fraction  determined  the  char- 
acteristics of  the  most  toxic  fraction  to  be  steam 
volatile,  base-neutral,  and  aromatic.  Eleven  com- 
pounds (polycyclic  aromatic  hydrocarbons)  with  a 
total  concentration  of  1 100  micrograms/L  and  ac- 
counting for  28%  of  the  total  peak  area  of  the 
chromatogram  were  identified  in  the  aromatic 
fraction  by  a  gas  chromatograph/mass  spectrome- 
ter. The  mass  spectra  of  the  unidentified  com- 
pounds indicated  that  they  were  probably  nonhalo- 
genated  heterocyclics  with  molecular  weights  of 
180  to  300,  containing  nitrogen,  oxygen,  or  sulfur 
atoms.  Some  of  the  unidentified  compounds  ap- 
peared to  be  hydroxylated  forms  of  the  parent 
compounds  which  were  identified.  (Author's  ab- 
stract) 
W87-01309 
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OVERVIEW  OF  BIOLOGICAL  EFFECTS  TEST- 
ING IN  PUGET  SOUND,  WASHINGTON: 
METHODS,  RESULTS,  AND  IMPLICATIONS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5C. 
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USING  THE  NATURAL  DETOXIFICATION 
CAPACmES  OF  MARINE  ORGANISMS  TO 
ASSESS  ASSIMILATIVE  CAPACITY, 

Southern    California    Coastal    Water     Research 

Project  Authority,  Long  Beach. 

D.  A.  Brown,  S.  M.  Bay,  and  R.  W.  Gossett. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  364-382.   7  fig,   2  tab,   64  ref.   NOAA/ 

OMPA         Grants         NA8ORADO0O4O         and 

NA82RADOO0O3. 

Descriptors:  *Bioassay,  'Toxicity,  'Marine  ani- 
mals, 'Assimilative  capacity,  'Water  pollution  ef- 
fects, Fish,  Echinoderms,  Organic  compounds, 
Heavy  metals,  Cadmium,  Copper,  Zinc,  Enzymes, 
Liver,  Kidneys,  Gills,  Fish  physiology,  Metabo- 
lism, Detoxification,  Decontamination,  Marine 
sediments,  California. 

A  test  for  determining  the  toxicity  of  contaminants 
in  the  environment  is  proposed  which  is  based  on 
the  assimilative  capacity  of  organisms  for  contami- 
nants during  detoxification.  Toxic  effects  of  con- 
taminants appear  to  coincide  with  saturation  of  in 
vivo  detoxification  systems  with  metal  or  organic 
contaminants  and  appearance  of  these  contami- 
nants at  intracellular  sites  of  toxic  action.  A  simple 
gel  chromatography  procedure  has  been  devised  to 
determine  the  intracellular  partitioning  of  contami- 
nants between  an  enzyme-containing  pool  which  is 
a  site  of  toxic  action  for  both  metals  and  organic 
compounds,  a  metallothionein-containing  (MT) 
pool  which  is  a  site  of  detoxification  for  metals, 
and  a  glutathione-containing  (GSM)  pool  which  is 
a  site  of  detoxification  for  organic  compounds. 
Partitioning  of  contaminants  between  intracellular 
pools  was  determined  for  sea  urchins,  scorpion 
fish,  croakers,  and  Dover  sole  living  near  and 
away  from  a  major  California  municipal 
wastewater  outfall.  Cd,  Cu,  and  Zn  appeared  to  be 
detoxified  by  the  MT  pool  in  all  field-exposed 
organisms.  Cd  detoxification  capacity  in  tissues  of 
scorpion  fish  was  in  the  relative  sensitivity  or  of 
kidney  >  gills  >intenstine>  liver.  Oxygenated  me- 
tabolites appeared  to  have  exceeded  the  capacity 
of  GSM  pool  in  field-exposed  croakers  and  Dover 
sole,  with  fatty  livers  and  fin  erosion,  respectively. 
Sediments  and  their  associated  microorganisms 
may  also  have  a  measurable  capacity  to  detoxify 
contaminants  by  binding  them  and  making  them 
unavailable  or  by  degrading  them  to  nontoxic 
forms.  (Author'  abstract) 
W87-01312 


EXTRAPOLATING  FROM  THE  LABORATO- 
RY TO  THE  FIELD:  HOW  UNCERTAIN  ARE 
YOU, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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AQUATIC  HAZARD  EVALUATION  PRINCI- 
PLES APPLIED  TO  THE  DEVELOPMENT  OF 
WATER  QUALITY  CRITERIA, 

Monsanto  Co.,  St.  Louis,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 
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ROLE  OF  PHYTOTOXICITY  TESTS  IN  THE 
DERIVATION  OF  NUMERICAL  NATIONAL 
WATER  QUALITY  CRITERIA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For   primary   bibliographic  entry  see   Field   5G. 
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EVALUATION  OF  A  SITE-SPECIFIC  WATER 
QUALITY  CRITERION  FOR  PENTACHLORO- 


PHENOL  USING  OUTDOOR  EXPERIMENTAL 
STREAMS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
For  primary   bibliographic  entry  see   Field   5G. 
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ADJUSTMENT-EQUATIONS  TO  CALCULATE 

ION-CONCENTRATIONS,   ILLUSTRATED   BY 

CERTAIN    GAUGING    STATIONS    OF    THE 

RIVER  WESER  (ANSAETZE  ZUR  KALKULA- 

TION      VON      IONENKONZENTRATIONEN, 

DARGESTELLT       FUER       AUSGEWAEHLTE 

MESSSTATIONEN  DER  WESER), 

Landesamt    fuer     Wasserwirtschaft,     Hildesheim 

(Germany,  F.R.). 

W.  Walther,  D.  Bock,  M.  Gorsler,  J.  Poltz,  and  K. 

Korn. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 

18,  No.  6,  p  250-253,  December  1985.  5  fig,  2  tab,  8 

ref. 

Descriptors:  'Mathematical  equations,  'Lower 
Saxony,  'Weser  River,  'Germany,  'Electrolytes, 
•Computer  programs,  Conductivity,  Water  pollu- 
tion, Chemical  analysis,  Potassium,  Chlorides,  Sul- 
fates, Mine  wastes,  Ions. 

In  Lower  Saxony  (Germany,  F.R.),  gauging  sta- 
tions are  installed  along  those  rivers  deemed  im- 
portant in  view  of  water  resource  policy.  The  river 
Weser  is  highly  polluted  by  potash  mine  wastes. 
For  water  survey  and  water  resource  planning 
purposes,  continuous  information  is  needed  about 
the  fluctuation  over  time  of  salt  components. 
Equations  derived  from  the  theory  of  electrolytes 
allowed  the  computation  of  ion  concentrations  on 
the  basis  of  continual  conductivity  measurement. 
Data  from  one  station  from  1981  and  1982,  used  as 
the  basis  for  a  calculation,  closely  predicted  the 
average  values  and  average  relative  standard  devi- 
ations for  concentrations  of  Cl(-)  and  K(  +  )  actual- 
ly measured  in  1983.  The  equations  gave  more 
exact  calculation  results  for  Ca(2  +  )  and  S04(2-) 
than  those  achieved  by  a  computer  program  cur- 
rently in  use  in  lower  Saxony.  (Airone-PTT) 
W87-01337 


TOC-,   TIC-,   AND   TC-INVESTIGATIONS   OF 

MATERIALS  FOR  CONTACT  WITH  POTABLE 

WATER,  (TOC-,  TIC-,  UND  TC-BESTTMMUN- 

GEN  AN  WERKSTOFFEN  FUER  DEN  TRINK- 

WASSERBEREICH), 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 

D.  Schoenen. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 

18,  No.  6,  p  254-257,  December  1985.  4  fig,  15  ref. 

Descriptors:  'Organic  carbon,  'Drinking  water, 
'Chlorinated  hydrocarbons,  'Water  pollution 
sources,  Coatings,  Plasticizers,  Inorganic  carbon, 
Polymers,  Chemical  analysis,  Potable  water. 

Materials  which  come  into  contact  with  potable 
water  should  be  chemically  and  microbiologically 
tested  to  limit  degradation  of  water  quality. 
Among  the  chemical  tests,  the  TOC-measurement 
(Total  Organic  Carbon)  is  quite  important.  Obser- 
vations showed  that  materials  which  produced  an 
intense  increase  in  microorganisms  in  the  TOC  test 
produce  hardly  any  increase  in  the  concentration 
of  organic  compounds  in  the  water.  A  contradic- 
tion results.  The  increase  in  microorganisms  is 
supported  by  the  organic  compounds  which  are 
released  from  the  materials.  A  solvent-containing 
chlorinated  rubber  coating  and  a  plasticizer-con- 
taining  PVC  film  were  tested.  In  the  TOC  test, 
easily  volatilized  substances  such  as  the  solvents  of 
the  coating  and  water  insoluble  substances  such  as 
the  phthalate  plasticizers  could  not  be  accurately 
determined.  (Airone-PTT) 
W87-01338 


TITRATION  OF  AQUATIC  HUMIC  SUB- 
STANCES AND  THEIR  CALCIUM  COMPLEX- 
ES WITH  STRONG  ACIDS  AND  BASES,  (TI- 
TRATION ISOLIERTER  AQUATISCHER  HU- 
MINSTOFFE  UND  IHRER  CALCIUM-KOM- 
PLEXE  MIT  STARKEN  BASEN  UND  SAUREN), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Inst. 


fuer  Wasserchemie   und  Chemische  Balneologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01339 


PRACTICAL  APPLICATION  OF  THE  EQUIVA- 
LENCE TEST  USING  THE  DETERMINATION 
OF  NITRATE  AND  NITRITE  IONS  AS  AN  EX- 
AMPLE, (DIE  PRAKTISCHE  ANWENDUNG 
DES  GLEICHWERTIGKEITSTESTES  AM  BEI- 
SPIEL  DER  BESTIMMUNGEN  DER  NITRAT- 
UND  NTTRIT-IONEN), 
A.  Wilhelms,  and  W.  Funk. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
18,  No.  6,  p  263-272,  December  1985.  6  fig,  13  tab, 
10  ref. 

Descriptors:  'Statistical  methods,  'Nitrates,  'Ni- 
trites, 'Equivalence  test,  'Wahnbach,  Standards, 
Chemical  analysis,  Autoanalyzers,  Drinking  water, 
Groundwater,  Surface  water. 

In  the  laboratories  of  the  Wahnbach  Reservoir 
Association,  the  analytical  procedures  determining 
nitrate  and  nitrite  ions  according  to  German  Stand- 
ards (DIN)  were  compared  with  the  correspond- 
ing automated  analytical  methods  to  determine 
their  equivalence.  The  results  of  both  analytical 
procedures  following  calibration,  repeated  deter- 
minations and  standard  addition  were  compared. 
The  automated  analytical  procedures  are  superior 
to  DIN  methods  not  only  by  virtue  of  better 
reproducibility,  but  also  because  they  can  be  per- 
formed in  less  time  (particularly  when  conducting 
a  series  of  analyses).  The  results  of  a  ring  test  for 
the  determination  of  nitrate  ions  are  also  given. 
(Author's  abstract) 
W87-01340 


SIZE  FRACTIONATION  TECHNIQUES  IN 
THE  DETERMINATION  OF  ELEMENTS  AS- 
SOCIATED WITH  PARTICULATE  OR  COL- 
LOIDAL MATERIAL  IN  NATURAL  FRESH 
WATERS, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-01415 


DETERMINATION  OF  CHROMIUM  IN 
TREATED  CRAYFISH  PROCAMBARUS  CLAR- 
KII,  BY  ELECTROTHERMAL  AAS:  STUDY  OF 
CHROMIUM  ACCUMULATION  IN  DIFFER- 
ENT TISSUES, 

Valencia  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

F.  Hernandez,  J.  Diaz,  J.  Medina,  J.  Del  Ramo, 
and  A.  Pastor. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  851-857, 
June  1986.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Chromium,  'Path  of  pollutants, 
'Chemical  analysis,  'Bioconcentration,  'Crayfish, 
'Procambarus  clarkii,  'Tissue  analysis,  Electroth- 
ermal atomic  absorption  spectrometry, 
Wastewater,  Spain. 

The  present  study  investigates  the  accumulation  of 
chromium  in  muscle,  hepatopancreas,  antennal 
glands,  and  gills  of  Procambarus  clarkii  from  Lake 
Albufera  (Valencia,  Spain)  following  Cr(VI)-expo- 
sure.  Adult  intermolt  specimens  of  crayfish  were 
collected  and  transferred  to  aquaria  for  10  days 
and  maintained  before  treatment.  The  crayfish 
were  then  divided  into  groups  and  exposed  to  Cr 
for  96  hours.  Animals  were  transferred  to  clean 
water  and  kept  there  for  an  additional  5  hours.  The 
gills,  hepatopancreas,  antennal  glands,  and  tail 
muscle  of  the  control  and  the  treated  crayfish  were 
dissected.  Prior  to  analysis  the  tissues  were  lyophi- 
lized,  homogenized,  and  digested.  Samples  were 
analyzed  by  atomic  absorption  spectrophotometry. 
Chromium  concentration  in  tissues  increased  lin- 
early when  the  chromium  concentration  of  the  test 
solution  increased.  Animals  at  higher  Cr-concen- 
trations  continued  to  accumulate  chromium.  The 
relative  accumulation  rate  decreased  with  increas- 
ing contamination,  especially  in  the  gills  and  the 
hepatopancreas.  The  crayfish  presented  a  high  ca- 
pacity for  chromium  accumulation.  Because  they 
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are  being  utilized  for  human  consumption,  the  use 
of  sanitary  conditons  for  raising  these  crustaceans 
is  recommended.  (Main-PTT) 
W87-01425 


MODIFIED  MULTIRESIDUE  METHOD  FOR 
CHLORDANE,     TOXAPHENE,     AND     POLY- 
CHLORINATED  BIPHENYLS  IN  FISH, 
Michigan  Dept.  of  Public  Health,  Lansing.  Center 
for  Environmental  Health  Sciences. 
H.  A.  Price,  R.  L.  Welch,  R.  H.  Scheel,  and  L.  A. 
Warren. 

Bulletin  of  Environmental  Contamination  and  and 
Toxicology  BECTA6,  Vol.  37,  No.  1,  p  1-9,  July 
1986.  5  fig,  6  tab,  16  ref.  EPA  Grant  CS- 
807912010. 

Descriptors:  'Chlordane,  'Toxaphene,  'Fish, 
•Polychlorinated  biphenyls,  DDT,  DDE,  Toxins, 
Pesticides,  Sport  fish.  Lake  Michigan,  EPA  meth- 
ods. Gas  chromatography. 

For  studies  of  human  exposure  to  environmental 
xrataminants  due  to  consumption  of  Lake  Michi- 
gan sport  fish,  a  semimicro  analytical  procedure 
hat  eliminates  the  need  for  acetonitrile  partitioning 
or  cleanup  of  fish  extracts  was  developed.  The 
notifications  of  the  usual  procedure  are  described 
n  the  text,  including  silica  gel  column  chromatog- 
■aphy  to  achieve  additional  cleanup  of  the  6% 
^lorisil  fraction  and  separation  of  PCBs  from 
:hlorinated  pesticides.  The  method  described  for 
he  analysis  of  fish  sample  exhibits  high  recoveries 
)f  chlorinated  pesticides  and  PCBs  without  requir- 
□g  liquid-liquid  partitioning.  One  disadvantage  is 
hat  low  molecular  weight  PCBs  such  as  Aroclor 
016  do  not  separate  sharply  and  another  is  the 
iresence  of  p,p'-DDE  in  two  silica  gel  fractions. 
Main-PTT) 
V87-01430 


NDICATOR  VALUE  OF  THE  GENUS  EPISTY- 
-IS  (CTLIATA), 

*rague  Dept.  of  Water  Technology  and  Environ- 
mental Engineering  (Czechoslovakia). 
for  primary  bibliographic  entry  see  Field   5D. 
V87-01460 


CREENTNG  OF  ORGANIC  MATTER  IN  LEA- 
MATES  FROM  SANITARY  LANDFILLS 
JSESG  GAS  CHROMATOGRAPHY  COM- 
IINED  WITH  MASS  SPECTROMETRY, 

itate    Chemical    Supervision    Service,    Soeborg 

Denmark). 

I.  Schultz,  and  P.  Kjeldsen. 

Vater  Research  WATRAG,  Vol.  20,  No.  8,  p  965- 

70,  August  1986.  4  fig,  4  tab,  12  ref. 

>escriptors:  *Organic  matter,  'Leachates,  'Sani- 
iry  landfills,  'Pollutant  identification,  Gas  chro- 
matography, Mass  spectrometry,  Denmark,  Pesti- 
ides,  Benzene,  Toluene,  Carboxylic  acids,  Aro- 
latic  compounds,  Alkylbenzenes,  Trichloroethy- 
me,  Path  of  pollutants,  Groundwater  pollution. 

anitary  landfills  are  potential  groundwater  pollu- 
on  sources,  normally  producing  leachate  with 
ery  high  content  of  organic  matter.  Leachates 
'om  five  Danish  sanitary  landfills  were  sampled  to 
ivestigate  the  composition  of  the  organic  matter, 
"he  samples  were  extracted  using  dichlorometh- 
ae  followed  by  sodium  hydroxide  solution,  to 
ivide  the  sample  into  one  phase  containing  the 
asic  and  neutral  compounds  and  one  containing 
ie  acidic  compounds.  One  of  the  leachates  was 
utracted  using  pentane  for  analysis  of  volatile 
ompounds.  The  three  extracts  were  analyzed 
sing  gas  chromatography  combined  with  mass 
Jectrometry.  Several  compounds  were  identified, 
icluding  chlorinated  pesticides  (2  of  5  leachates), 
romatic  carboxylic  acids  and  alkylbenzenes.  Ben- 
aie,  toluene  and  trichloroethylene  were  found  in 
ie  leachate  analyzed  for  volatile  compounds, 
ome  of  the  compounds  identified  have  been  re- 
orted  in  the  literature  to  give  rise  to  severe 
roundwater  problems.  (Author's  abstract) 
-'87-01464 


IRUS    RECOVERY    FROM    WASTEWATER 
REATMENT  PLANT  SLUDGES, 


Identification  Of  Pollutants — Group  5A 


Nancy- 1    Univ.    (France).    Faculte   des   Sciences 

Pharmaceutiques  et  Biologiques. 

L.  Schwartzbrod,  and  C.  Mathieu. 

Water  Research  WATRAG,  Vol.   20,  No.   8,  p 

101 1-1013,  August  1986.  1  tab,  19  ref. 

Descriptors:  *Viruses,  'Pollutant  identification, 
•Sludges,  Wastewater  treatment,  Enteroviruses, 
Culturing  techniques,  Culture  media,  Microbiolo- 
gical studies. 

A  virus  extraction  method  which  combines  elution 
with  a  10%  beef-extract  with  agitation  and  sonica- 
tion,  was  used  to  recover  enteric  viruses  from  4 
types  of  sludge  sampled  at  a  treatment  plant,  and 
from  2  types  of  stored  sludge.  Titers  were  meas- 
ured using  BGM  continuous  cell  line  with  the 
plaque  technique.  No  viruses  were  recovered  from 
any  of  the  16  stored  sludge  samples  analyzed.  All 
samples  of  fresh  mixed  sludge  and  of  activated 
sludge  contained  viruses.  Forty-five  percent  of  di- 
gested sludge  and  10%  of  dehydrated  sludge  sam- 
ples were  positive  for  virus.  (Author's  abstract) 
W87-01470 


SPECTROPHOTOMETRIC  STUDY  OF  THE 
FORMATION  OF  AN  UNIDENTIFIED  MON- 
OCHLORAMINE  DECOMPOSITION  PROD- 
UCT, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

R.  L.  Valentine,  K.  I.  Brandt,  and  C.  T.  Jafvert. 
Water  Research  WATRAG,  Vol.   20,  No.   8,  p 
1067-1074,  August  1986.  15  fig,  3  tab,  18  ref. 

Descriptors:  *  Spectrophotometry,  'Monochlora- 
mine,  *Path  of  pollutants,  *Decomposition,  *Water 
treatment,  Pollutant  identification,  Chloramines, 
Drinking  water,  Potable  water,  Hydrogen  ion  con- 
centration. 

The  formation  of  an  unidentified  product(s)  by  the 
slow  decomposition  of  monochloramine  was  stud- 
ied in  organic  free  aqueous  solutions  at  pH  values 
and  Cl/N  ratios  of  importance  in  the  chloramina- 
tion  disinfection  of  drinking  water.  Chloramine 
and  total  oxidant  concentrations  determined  spec- 
trophotometrically  in  these  solutions  became  sig- 
nificantly greater  with  time  than  those  determined 
by  a  titrimetric  method,  due  to  the  absorbance  of 
the  unidentified  product(s).  The  u.v.  spectra  of  the 
product(s)  was  calculated  from  the  difference  be- 
tween measured  and  predicted  spectra  and  was 
similar  to  that  obtained  in  a  chloramine  free  solu- 
tion resulting  from  the  rapid  decomposition  of 
dichloramine  at  high  pH.  No  spectrophotometric 
evidence  could  be  found  for  the  formation  of  sig- 
nificant concentrations  of  nitrite  and/or  nitrate. 
Relative  concentration  changes  of  the  unidentified 
product(s)  as  measured  by  its  calculated  absor- 
bance at  243  ran  showed  that  the  product(s)  accu- 
mulates with  time  and  therefore  is  not  likely  to  be 
an  intermediate  in  the  formation  of  nitrogen  gas. 
Both  increased  pH  and  phosphate  buffer  increased 
its  formation  rate.  A  formation  mechanism  involv- 
ing the  decomposition  of  dichloramine  is  suggest- 
ed. Findings  suggest  that  the  age/history  of  chlor- 
amine solutions  could  be  an  important  variable  in 
toxicological  studies  of  chloramines  and  their  reac- 
tion products  depending  on  the  health  effects  of 
the  unidentified  produces).  (Author's  abstract) 
W87-01478 


DETERMINATION  OF  COBALT  IN  NATURAL 
WATERS  BY  GRAPHITE  FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY  AFTER 
MICRO  SOLVENT  EXTRACTION  WITH  CA- 
PRIQUAT, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

T.  Shimizu,  H.  Koyanagi,  Y.  Shijo,  and  K.  Sakai. 
Chemistry  Letters  CMLTAG,  No.  3,  p  319-322, 
March  1986.  1  tab,  9  ref.  Ministry  of  Education, 
Science  and  Culture  (Japan)  Grant  in  aid  60030008. 

Descriptors:  *Water  analysis,  *Cobalt,  *Atomic 
absorption  spectrometry,  'Capriquat,  Spectral 
analysis,  Photometry,  Heavy  metals. 

A  simple  and  rapid  preconcentration  method  for 
the   determination   of  trace   elements   in   natural 


waters  has  been  required  because  of  increasing 
concern  over  environmental  pollution.  The  cobalt 
content  of  natural  water  is  often  below  micro- 
gram/1, and  sometimes  at  nanogram/1  level,  so  that 
its  determination,  even  by  graphite  furnace  atomic 
absorption  spectrometry  (GFAAS),  requires  about 
a  thousand  fold  preconcentration.  Cobalt  is  ex- 
tracted as  the  thiocyanato  complex  with  trioctyl- 
methylammonium  chloride  (Capriquat)  in  o-dich- 
lorobenzene,  and  determined  by  graphite  furnace 
atomic  absorption  spectrometry  using  a  pyrolytic 
coated  tube.  At  the  sampling  point,  the  proposed 
method  was  applied.  The  organic  phase  separated 
was  stored  in  a  refrigerator,  and  determined  in  the 
laboratory  within  a  day.  (Khumbatta-PTT) 
W87-01501 


GEOCHEMISTRY  AND  AQUEOUS  CHEMIS- 
TRY OF  ALUMINUM, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  IB. 

W87-O1502 


EVALUATION  OF  THE  VTRAL  POPULATION 
E\  TWO  WASTEWATER  TREATMENT 
PLANTS:  STUDY  OF  DIFFERENT  SAMPLING 
TECHNIQUES, 

Nancy- 1  Univ.  (France). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-01547 


BIOASSAYS  WITH  STIGEOCLONTUM  TENUE 
KUTZ.  ON  WATERS  RECErVTNG  SEWAGE  EF- 
FLUENTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

P.  J.  R.  De  Vries,  and  E.  J.  Hotting. 

Water  Research  WATRAG,  Vol.  19,  No.  11,  p 

1405-1410,  1985.  5  fig,  3  tab,  23  ref. 

Descriptors:  'Bioassay,  *Stigeoclonium, 

•Wastewater,  *Water  quality  control,  'Monitor- 
ing, Chlorophyta,  Algae,  Bioindicators,  Assay,  Ni- 
trogen, Phosphorus,  Quality  control. 

Stigeoclonium  tenue  (Chlorophyceae)  was  tested 
as  a  bioassay  organism  on  water  receiving  effluents 
of  two  sewage  treatment  plants.  The  P04-P  and 
NH4-N  concentration  declined  with  increasing  dis- 
tance from  the  effluent  discharge.  Growth  poten- 
tials were  low  and  inhibited  in  assays  with  undilut- 
ed effluents,  and  relatively  high  at  some  distance 
from  the  points  of  discharge.  At  greater  distances, 
growth  potentials  tended  to  decrease  with  increas- 
ing distance  from  the  plants.  Nitrogen  or  phospho- 
rus limitation  could  be  determined  at  distant  sites. 
When  ratios  of  inorganic  nitrogen  to  inorganic 
phosphorus  were  lower  than  7,  nitrogen  was  pri- 
mary limiting;  at  ratios  above  10,  phosphorus 
became  the  limiting  factor.  Possible  growth-inhib- 
iting factors  in  the  effluents  are  discussed.  (Au- 
thor's abstract) 
W87-01554 


IDENTIFICATION  OF  HIGHLY  CHLORINAT- 
ED ETHERS  AND  DIETHERS  IN  RIVER  SEDI- 
MENT NEAR  AN  EPICHLOROHYDRIN 
PLANT, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

for  Analytical  Chemistry. 

E.  W.  B.  de  Leer. 

Water  Research  WATRAG,  Vol.   19,  No.   11,  p 

1411-1419,  1985.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Chlorinated  ethers,  'Chlorinated 
diethers,  'Sediments,  'Rivers,  'Chemical  wastes, 
'Epichlorohydrin,  Chemical  reactions,  Industrial 
wastes,  Organic  compounds,  Chemical  analysis, 
Pollutant  identification. 

A  series  of  highly  chlorinated  ethers  and  diethers 
were  detected  in  harbor  sediment  samples  taken 
near  an  epichlorohydrin  production  plant.  These 
consisted  of  three  isomeric 

bis(dichloropropyl)ethers,  several  structurally 
closely  related  ethers  with  nine  carbon  atoms  (C9 
ethers),  a  number  of  C12  ethers  and  diethers,  and 
finally  several  CI 5  ethers.  This  environmental  con- 
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tamination  is  caused  by  dumping  of  CaC12  sludges 
which  result  from  the  Ca(OH)2  reaction  step  in  the 
production  of  epichlorohydrin.  The  chlorinated 
ethers  detected  were  the  result  of  side  reactions  of 
the  carbenium  ion  intermediates  which  are  formed 
during  the  addition  of  chlorine  to  allylchloride  in 
aqueous  medium.  Direct  reaction  of  these  interme- 
diates with  dichloropropanol  gives  the  C6-ethers, 
while  polymerization  with  the  excess  of  allylchlor- 
ide followed  by  reaction  with  dichloropropanol 
gives  the  C9  and  C12  monoethers.  Several  C12  and 
CI 5  diethers  were  tentatively  detected,  which 
could  not  be  specifically  identified.  (Doria-PTT) 
W87-01555 


EFFECT  OF  TEMPERATURE  ON  THE  FOR- 
MATION OF  INDOPHENOL  BLUE  IN  A 
SPECTROPHOTOMETRIC  METHOD  FOR 
THE  DETERMINATION  OF  AMMONIA, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
B.  M.  Stewart. 

Water  Research  WATRAG,  Vol.  19,  No.  11,  p 
1443-1445,  1985.  4  fig,  12  ref. 

Descriptors:  'Temperature,  'Indophenol  blue, 
•Spectrophotometry,  'Chemical  analysis,  'Ammo- 
nia, 'Water  analysis,  Photometry,  Nitrogen. 

Temperature  was  found  to  be  an  important  factor 
in  a  modified  Berthelot  reaction  used  for  the  spec- 
trophotometric  determination  of  ammonia  in  fresh- 
waters.  The  effect  of  temperature  on  the  reaction 
was  investigated  over  the  range  4.5-55  C,  and  it 
was  shown  that  the  rate  of  color  formation  in- 
creased with  increasing  temperature,  accompanied, 
however,  by  a  significant  decrease  in  the  sensitivi- 
ty of  the  method.  The  initial  temperature  of  the 
reaction  on  mixing  of  reagents  was  shown  to  deter- 
mine the  final  absorbence  of  the  solution.  Any 
further  increase  in  temperature  only  decreased  the 
time  to  reach  maximum  absorbence.  (Author's  ab- 
stract) 
W87-01559 


DEPOSITION     CHEMISTRY     DETERMINED 
VIA  SULFUR  AND  HtON  AS  INDICATORS, 

Universite    Catholique   de    Louvain,    Louvain-la- 

Neuve  (Belgium).  Lab.  of  Inorganic  Analytical  and 

Nuclear  Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-01567 


DETERMINATION  OF  PHTHALATES  IN 
AQUATIC  ENVIRONMENTS, 

Lund  Univ.  (Sweden).  Lab.  of  Ecological  Chemis- 
try. 

A.  Thuren. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No  33-40,  January 
1986.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Phthalates,  'Aquatic  environment, 
•Contamination,  Gas  chromatography,  Water 
analysis,  Chromatography,  Industrial  wastes,  Pol- 
lutants, Sediments. 

A  gas  chromatographic  method  was  developed  for 
determining  phthalates  in  water,  sediment,  and  or- 
ganisms and  for  reducing  background  contamina- 
tion. The  method  was  tested  on  samples  from  two 
rivers  in  southern  Sweden  near  industries  using 
phthalates.  Phthalates  eluted  from  the  column  in 
the  order  dimethylphthalate  (DMP),  dibutylphtha- 
late  (DBP),  benzoylbutylphthalate  (BBP),  di(2- 
ethylhexyl)phthalate  (DEHP).  Detector  response 
was  linear  betwe  100  ng.  Detection  limit  was  0.05 
ng  for  BBP  and  0.1  ng  for  the  other  phthalates. 
Recovery  ranged  from  25-30%  for  DMP,  60-70% 
for  DBP,  60-130%  for  BBP,  and  80-90%  for 
DEHP.  Background  value  did  not  exceed  100  ng 
DEHP;  50%  of  this  contamination  originated  from 
the  organic  solvents.  It  was  found  that  solvents 
and  chemicals  needed  for  elution  could  be  de- 
creased by  a  factor  of  10  without  decreasing  recov- 
ery. (Doria-PTT) 
W87-OI573 


PRODUCTION  QUOTIENT  PQ:  A  NEW  AP- 
PROACH FOR  QUALITY  DETERMINATION 
OF  SLIGHTLY  TO  MODERATELY  POLLUT- 
ED RUNNING  WATERS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

A.  Frutiger. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

No.  4,  p  513-526,  October  1985.  3  fig,  1  tab,  24  ref. 

Descriptors:  'Productivity,  'Qualitative  analysis, 
•Water  quality  control,  'Running  waters,  Water 
pollution  control,  Biocoenosis,  Switzerland,  Eco- 
logical effects,  Nitrites,  Dissolved  organic  carbon, 
Chlorides. 

This  approach  for  the  qualitative  determination  of 
running  waters,  is  based  on  two  generally  known 
principles,  i.e.,  that  a  natural,  undisturbed  biotic 
community  in  climax  condition  is  energetically  op- 
timized, and  that  any  type  of  disturbance  is  more 
prejudicial  to  higher  trophic  level  animals  than  to 
those  of  a  lower  level.  Thus,  the  production  quo- 
tient between  the  higher  and  lower  trophic  level 
increases,  and  can  therefore  be  used  as  a  measure 
of  the  intactness  of  the  biocoenosis,  and  conse- 
quently also  for  the  quality  of  their  habitat.  For 
quality  determination  of  running  water  biocoeno- 
sis, the  production  quotient  (PQ)  between  the  pri- 
mary (PII)  and  secondary  consumers  (PHI)  is  par- 
ticularly suitable.  The  PQ  is  approximately  15  in 
undisturbed  biocoenosis  and  increases  the  greater 
the  disturbance.  If  this  approach  is  applied  on  the 
data  obtained  from  monthly  investigations  carried 
out  over  a  period  of  2  years,  in  16  slightly  to 
moderately  polluted  Swiss  rivers,  a  strong  and 
highly  significant  correlation  is  observed  between 
PQ  and  the  four  pollutants  N02(-),  N03(-),  DOC 
and  Cl(-)  (the  mean  value  of  the  four  correlations 
lies  at  0.78).  Since  this  approach  is  based  only  on 
biological  measurements,  the  results  obtained  are 
chemically  independent  but  complementary.  Its  ap- 
plication is  particularly  interesting  in  rivers  where 
the  determined  PQ  differs  from  the  expected  value 
obtained  on  the  basis  of  chemical  results.  (Author's 
abstract) 
W87-01601 


SAMPLING  GROUND  WATER  FOR  VOLA- 
TIXE  ORGANIC  COMPOUNDS:  THE  EFFECTS 
OF  SAMPLING  METHOD,  COMPOUND  VOL- 
ATILITY AND  CONCENTRATION, 

J.  P.  Unwin. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  214-220,  3  fig,  8  tab,  6  ref. 

Descriptors:  'Water  sampling,  'Groundwater  pol- 
lution, 'Volatile  organics,  'Organic  compounds, 
Sample  preparation,  Water  quality  control,  Pumps, 
Vacuum  flask. 

Three  factors  appear  to  exert  influence  on  the 
quality  of  groundwater.  A  study  was  designed  to 
examine  the  effects  of  (a)  the  sampling  device  or 
principle,  (b)  the  volatility  of  the  chemical  com- 
pound, and  (c)  the  compound's  concentration.  The 
vacuum  flask  technique  for  groundwater  sampling 
can  cause  relatively  high  losses  of  volatile  organic 
compounds  from  samples.  The  bailer,  the  gas-oper- 
ated, squeeze-type  submersible  pump  and  the  John- 
son-Keck electric  submersible  pump,  all  cause  sig- 
nificantly lower  losses  of  volatiles  from  samples 
than  does  the  vacuum  flask  techniques.  There  is  no 
evidence  that  the  bailer  and  the  squeeze  pump 
perform  differently  when  sampling  groundwater 
for  volatile  organic  compounds,  and  there  is  little 
evidence  (i.e.  statistically  lower  losses  with  the  gas- 
squeeze  pump  compared  to  the  Johnson-Keck 
pump  in  the  low-concentration  run)  of  any  differ- 
ences at  all  between  the  three  devices  that  did 
well.  It  appears  that  the  greater  the  volatility  of 
the  compound,  the  greater  the  percent  loss  of  that 
compound  due  to  sampling,  especially  with  the 
vacuum  flask  device.  There  is  no  evidence  of  an 
effect  on  the  percent  loss  of  volatile  organics  from 
samples  represented  by  the  two  runs  in  this  experi- 
ment. However,  there  is  weak  evidence  of  an 
effect  on  the  precision  of  sampling  with  precision 
dropping  as  concentration  rises.  (See  also  W87- 
01669)  (Lantz-PTT) 


W87-01693 


PRESERVING  THE  CHEMICAL  INTEGRITY 
OF  A  GROUND  WATER  SAMPLE, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

T.  Stolzenburg,  and  D.  G.  Nichols. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  221-225,  5  fig,  1  ref. 

Descriptors:  'Sample  preservation,  'Chemical 
composition,  'Groundwater  quality,  'Water  sam- 
pling, Hydrogen  ion  concentration,  Carbon  diox- 
ide, Oxidation,  Chemical  precipitation,  Adsorption, 
Iron,  Simulation  analysis,  Chemical  analysis,  Fil- 
tration. 

One  of  the  challenges  faced  during  sampling  from 
a  well  is  to  preserve  the  chemical  integrity  of  the 
sample  from  the  time  it  enters  the  sampling  device, 
to  the  time  of  analysis.  Chemical  changes  that  can 
occur  include  degassing  of  C02,  rising  pH,  loss  of 
volatiles,  oxidation,  precipitation  and  adsorption. 
In  the  case  of  iron,  if  groundwater  is  in  a  reduced 
condition,  the  action  of  sampling  can  cause  oxida- 
tion of  dissolved  ferrous  iron  and  rapid  precipita- 
tion of  ferric  hydroxide.  A  filtered  sample  will 
then  exhibit  a  dissolved  iron  concentration  that 
greatly  underestimates  the  amount  of  iron  in  the 
groundwater.  A  consequence  of  ferric  hydroxide 
precipitation  is  the  adsorption  from  the  solution  of 
other  trace  metals  as  either  cations  or  anions.  This 
phenomenon  was  reproduced  in  the  lab  and  vari- 
ous groundwater  sampling  devices  were  tested  for 
aeration.  The  apparatus  for  simulating  groundwat- 
er sampling  consists  of  an  8-foot,  4-inch  diameter 
well  casing  centered  in  a  7-foot  high,  1 5-inch  diam- 
eter cell.  The  cell  is  constantly  purged  with  solu- 
tion containing  reduced  iron  and  the  cations  or 
anions  of  interest.  Sampling  was  conducted  with 
and  without  in-line  filtration.  The  observed  in- 
crease in  filterable  iron  when  in-line  filtration  was 
used,  indicates  that  most  aeration  and  subsequent 
iron  loss  occur  if  a  sample  is  introduced  to  a 
holding  vessel  prior  to  filtration.  (See  also  W87- 
01669)  (Lantz-PTT) 
W87-01694 


REMOTE  ANALYSIS  OF  GROUND  WATER 
CONTAMINANTS  USING  LASER  FLUORES- 
CENCE, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Chemical 
Engineering. 

W.  A.  Chudyk,  and  J.  E.  Kenny. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  235-243,  10  fig,  3  tab,  22  ref. 
NSF  Grant  No.  PRM-8 114621  (WAC). 

Descriptors:  'Remote  analysis,  'Groundwater  pol- 
lution, 'Chemical  analysis,  'Laser  fluorescence,  In 
situ  tests,  Fiber  optics,  Wavelengths,  Organic  com- 
pounds, Phenols,  Humic  acid,  Leachates,  Toluene, 
Xylene,  Filtration. 

A  method  for  direct  in  situ  monitoring  of  certain 
common  organic  groundwater  contaminants  uses  a 
laser  source,  fiber  optics  and  a  detector  to  remote- 
ly measure  contaminants.  The  laser  light  source 
causes  many  aromatic  organic  compounds  to  fluo- 
resce some  of  the  light  energy  adsorbed,  typically 
at  a  longer  wavelength  than  the  exciting  wave- 
length. This  method  of  laser  fluorescence  detection 
using  fiber  optics  is  a  promising  new  tool  for 
groundwater  monitoring.  The  variety  of  benzenoid 
compounds  and  mixtures  measurable  is  impressive. 
The  following  specific  conclusions  can  be  made: 
(1)  Phenol,  ortho-cresol,  humic  acid,  landfill  leach- 
ate  and  bark  leachate  can  be  detected  at  ppm  to 
ppb  levels  in  a  model  25m-deep  well.  Limits  of 
detection  are  expected  to  be  lower  at  shallower 
well  depths,  and  are  a  function  of  compound  or 
mixture  type.  (2)  Ortho-chlorophenol,  para-nitro- 
phenol,  toluene  and  xylenes  all  show  promise  as 
being  detectable  by  this  system.  Further  investiga- 
tion is  needed  to  document  limits  of  detection  and 
fluorescent  characteristics  of  these  and  other  con- 
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mutants.  (3)  Limited  qualitative  estimations 
ould  be  possible  when  mixtures  of  contaminants 
intain  species  that  are  far  enough  apart  in  their 
aission  spectra  to  permit  signal  separation,  via 
lection  of  appropriate  cutoff  filters.  In  any  case, 
itoff  filters  are  adequate  to  screen  out  scattered 
ier  light  as  well  as  water  Raman  signals.  In  situ 
easurements  of  aromatic  groundwater  contami- 
nts  using  this  method,  should  allow  early  detec- 
>n  of  contaminant  plumes  as  they  exist  a  disposal 
e  or  as  they  enter  a  water  supply  well  field. 
•rmanent  installation  of  fiber  optics  in  appropri- 
;  locations  should  allow  baseline  monitoring  of 
oundwater  quality  .  Changes  in  the  fluorescence 
mal  from  the  baseline  will  then  indicate  changes 
contaminant  concentrations.  At  such  time,  other 
jre  expensive  exhaustive  analyses  of  groundwat- 
samples  could  reveal  the  exact  nature  of  any 
oblem.  This  method  is  attractive  since  it  would 
iicate  when  an  expensive  analysis  is  needed.  In 
njunction  with  specific  conductance,  it  is  expect- 
that  this  method  will  prove  valuable  as  an  early 
al  in  groundwater  monitoring.  (See  also  W87- 
669)  (Lantz-PTT) 
87-01696 


RADDLE  PACKER  SAMPLING  AND  TEST- 
G  OF  WELLS  COMPLETED  IN  TRIASSIC 
)CKS  OF  PENNSYLVANIA, 

ound  Water  Associates,  Inc.,  Arlington,  MA. 
G.  Sutton. 

:  The  Fourth  National  Symposium  and  Exposi- 
n  on  Aquifer  Restoration  and  Ground  Water 
initoring,  May  23-25,  1984.  The  Fawcett  Center, 
ilumbus,  Ohio,  p  244-254,  9  fig,  10  tab. 

scriptors:  'Straddle  packers,  'Water  sampling, 
rroundwater  quality,  'Observation  wells,  'Penn- 
vania,  Triassic  rocks,  Lansdale,  Fracture 
aes,  Pump  testing,  Volatile  organics,  Organic 
mpounds,  Trichloroethylene,  Tetrachloroethy- 
C  1,1,1-trichloroethane,  Path  of  pollutants. 

latable  straddle  packers  were  used  for  sampling 
i  pumping  tests  of  two  contaminated  wells  (L-8 
i  L-9)  completed  in  the  Triassic-aged,  fractured, 
isolidated  Brunswick  formation  in  Landsdale, 
ansylvania.  Packer  testing  was  conducted  to 
aple  discrete  fracture  zones  and  to  determine  the 
stive  hydraulic  characteristics  of  each  fracture 
le.  Packer  testing  included  constant  rate  pump- 
;  tests  of  each  fracture  zone  in  L-8  and  constant 
id  pumping  of  each  zone  in  L-9.  Volatile  organ- 
contaminants  were  present  in  all  fracture  zones 
apled.  Significantly  greater  concentrations  of 
itaminants  were  present  in  the  most  permeable 
les.  The  major  volatile  organic  contaminants 
luded  trichloroethylene  (TCE),  tetrachloroeth- 
ne  (PCE),  and  1,1,1-trichloroethane  (1,1,1- 
A).  The  most  contaminated  zones  in  each  well 
itained  700  micrograms/L  and  38  micrograms/ 
TCE  respectively.  Straddle  packer  testing  was 
sctive  for  sampling  discrete  fracture  zones,  iden- 
ing  the  most  contaminated  zones,  and  determin- 
the  relative  water  bearing  characteristics  of 
se  zones.  Packer  testing  enabled  the  determina- 
a  of  the  head  distribution  between  fracture 
tes,  and  aided  in  the  delineation  of  local  from 
aonal  flow  systems.  The  information  gained 
m  packer  testing  should  be  very  useful  in  the 
tign  and  installation  of  monitoring  and  retrieval 
Us,  and  delineating  the  extent  of  contamination 
local  and  regional  groundwater  flow  system  in 
ctured  consolidated  aquifers.  (See  also  W87- 
*9)  (Lantz-PTT) 
17-01697 


MPLING  PROCEDURES  FOR  THE  BIS- 
YNE  AQUIFER  PROTECTION  STUDY, 

C.  Emenhiser,  R.  J.  Brunner  III,  N.  N.  Hatch 
and  U.  P.  Singh. 

:  The  Fourth  National  Symposium  and  Exposi- 
a  on  Aquifer  Restoration  and  Ground  Water 
initoring,  May  23-25,  1984.  The  Fawcett  Center, 
lumbus,  Ohio,  p  255-262,  2  fig,  4  tab,  7  ref. 

scnptors:  'Sample  preparation,  'Groundwater 
Jity,  'Biscayne  Aquifer,  'Water  quality  control, 
smi,  Florida,  EPA,  Drinking  water,  Observa- 
a  wells,  Monitoring,  Water  sampling,  Volatile 
ionics.  Organic  compounds,  Pumps,  Inorganic 
n pounds,  Chemical  analysis. 


The  Biscayne  aquifer  is  the  sole  source  of  drinking 
water  for  the  greater  Miami  metropolitan  area. 
The  aquifer  is  Florida's  highest  priority  for  EPA 
Superfund  assistance.  Previous  monitoring  well 
sampling  conducted  in  the  area  revealed  the  spo- 
radic presence  of  numerous  priority  pollutants.  In 
an  attempt  to  obtain  comprehensive  area-wide 
data,  a  sampling  program  was  developed  for  EPA 
that  included  a  total  of  120  monitoring  wells  locat- 
ed near  the  Miami  International  Airport,  an 
unsewered  industrial  area  in  the  northwest,  and 
Miami's  58th  Street  Landfill.  In  addition,  samples 
were  collected  from  29  of  Dade  County's  produc- 
tion wells.  A  total  of  six  replicate  samples  were 
obtained  from  each  monitoring  well  during  the 
historic  wet-  and  dry-season  periods  of  November 
1982  and  March  1983,  respectively.  All  sampling 
procedures  were  performed  in  accordance  with 
EPA  guidelines.  Samples  for  volatile  organics 
were  collected  with  a  stainless  steel  bailer  that  was 
cleaned  with  methanol  and  organic-free  water 
prior  to  each  use.  Well  samples  for  base/neutral 
and  acid  extractable  organic  compounds,  pheno- 
lics,  cyanide  and  metals  were  obtained  with  a 
peristaltic  pump/Teflon  manifold  and  tubing  appa- 
ratus. The  quality  assurance  program  consisted  of 
collection  of  several  different  types  of  field  blank 
samples,  as  well  as  split  samples,  for  analyses.  The 
samples  were  analyzed  for  various  organic  and 
inorganic  constituents  in  accordance  with  the  EPA 
National  Hazardous  Waste  Contract  Laboratory 
protocols.  EPA  national  chain-of-custody  proce- 
dures, including  the  completion  of  organic  and 
inorganic  traffic  reports  and  custody  forms,  were 
adhered  to  throughout  the  sampling  program.  An- 
alytical results  indicate  that  widespread  low  to 
moderate  levels  of  several  toxic  contaminants  with 
volatile  organics  being  the  most  prevalent  catego- 
ry, are  present  in  groundwater  within  most  of  the 
study  area.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01698 


IDENTIFICATION  AND  REMOVAL  OF  HY- 
DROCARBONS FROM  UNCONSOLIDATED 
SEDIMENTS  AFFECTED  BY  TTDAL  FLUCTU- 
ATIONS, 

Wright  (R.E.)  Associates,  Middletown,  PA. 
K.  V.  Littlefield,  N.  E.  Wehler,  and  R.  W.  Heard. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  316-322,  8  fig,  5  ref. 

Descriptors:  'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Water  pollution  treatment,  'Unconsolidated 
aquifers,  'Sediments,  'Tides,  Accumulation,  Water 
table,  Geophysics,  Geohydrology,  Soil  types, 
Pumps,  Oil  pollution,  Oil  recovery,  Cleanup  oper- 
ations, Skimmers. 

Multiple  product  losses  occurred  in  a  petroleum 
tank  farm  through  its  80  year  history.  Accumula- 
tion of  the  product  in  the  water  table  and  subse- 
quent migration  resulted  in  seepage  from  the  site 
into  an  adjacent  creek.  A  thorough  hydrogeologi- 
cal  investigation  was  designed  to  identify  vari- 
ations in  the  subsurface  that  controlled  migration 
of  the  hydrocarbons.  Geologic  logging  of  the  soils, 
geophysical  surveys  and  aquifer  tests  revealed  the 
presence  of  abandoned  stream  channels,  which 
acted  as  preferred  conduits  for  the  movement  of 
the  hydrocarbons.  Interlayered  fine-  and  coarse- 
grained sediments  resulted  in  the  formation  of  nat- 
ural traps  where  oil  preferentially  accumulated. 
Three  major  'pools'  were  located  and  an  8-inch 
recovery  well  was  installed  in  each  pool.  Water 
table  depression  pumps  placed  in  these  wells  cre- 
ated cones  of  depression  that  induced  oil  from  the 
aquifer.  Complications  in  the  recovery  method  due 
to  tidal  fluctuations  and  changes  in  pumping  level 
caused  by  mineral  precipitation  in  the  well  and 
depression  pumps  were  overcome  by  the  use  of  an 
Auto-Skimmer  to  recover  the  floating  hydrocar- 
bons. This  equipment  automatically  compensated 
for  the  changes  in  water  level  and  product  thick- 
ness and  was  used  to  successfully  recover  more 
than  24,000  gallons  of  product  in  the  first  240  days 
of  the  operation.  Additional  application  of  the 
Auto-Skimmer  in  a  monitor  well  adjacent  to  the 
creek  without  a  water  table  depression  pump  re- 
sulted in  additional  product  recovery.  The  recov- 
ery effort  presently  continues  with  noticeable  de- 
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crease  in  oil  seepage  to  the  creek,  oil  thickness  in 
the  aquifer  and  oil  recovery  rate.  (See  also  W87- 
01669)  (Author's  abstract) 
W87-01706 


HYDROGEOLOGIC   SITE    ASSESSMENT   VS. 
REALITY  AT  A  CHEMICAL  PLANT, 

Roux  Associates,  Inc.,  Halesite,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O1710 


ON-SITE  CONTAINMENT  OF  PCB-CONTAMI- 
NATED  SOIXS  AT  AEROVOX  INC.,  NEW  BED- 
FORD, MASSACHUSETTS, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01714 


BIOLOGICAL    MONITORING    OF    MARINE 
POLLUTANTS. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-01717 


MERCURY  IN  MUSSELS  OF  BELLINGHAM 
BAY,  WASHINGTON  (U.S.A.):  THE  OCCUR- 
RENCE OF  MERCURY-BINDING  PROTECTS, 

Battelle  Pacific  Northwest  Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01732 


EFFECTS  OF  MUNICIPAL  WASTEWATER  ON 
FERTILIZATION,  SURVIVAL,  AND  DEVEL- 
OPMENT OF  THE  SEA  URCHIN,  STRONGY- 
LOCENTROTUS  PURPURATUS, 

Southern    California    Coastal    Water    Research 

Project  Authority,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01733 


AVAIXABDHTY  OF  AUTOMATIC  WATER 
QUALITY  MONITORING  FOR  FINNISH  WA- 
TERCOURSES, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01739 
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CONSmERATION  OF  GROUNDWATER  POL- 
LUTANT REACTIONS  IN  MATHEMATICAL 
MODELING, 

Lafayette  Coll.,  Easton,  PA.  Dept.  of  Civil  Engi- 
neering. 
R.  A.  Ferrara. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  246-260,  6  fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Mathemati- 
cal models,  'Chemical  reactions,  Path  of  pollut- 
ants, Environmental  effects,  Organic  compounds, 
Groundwater  movement,  Model  studies,  Pleasant- 
ville,  New  Jersey. 

Mathematical  modeling  and  the  relative  impor- 
tance of  transport  and  reactions  in  determining  the 
fate  of  toxic  organic  contaminants  in  groundwater 
systems,  are  the  focus  of  this  paper.  Such  pollut- 
ants exhibit  characteristics  significantly  different 
from  conventional  pollutants  in  that  the  former  (1) 
have  slower  reaction  rates,  (2)  may  present  a  sig- 
nificant environmental  impact  at  small  doses  and 
therefore  low  concentrations,  (3)  may  exist  in  pure 
or  particulate  as  well  as  dissolved  phases,  and  (4) 
have  very  large  residence  times.  Reaction  process- 
es involving  toxic  organic  chemicals  normally 
result  in  the  transformation  of  the  parent  com- 
pound to  daughter  compounds  which  may  be  more 
or  less  desirable  than  the  original  compound.  The 
rates  of  the  various  reactions  differ  widely  depend- 
ing on  the  particular  compound  and  the  environ- 
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mental  conditions  under  which  the  reaction  takes 
place.  Models  which  consider  sorption,  biodegra- 
dation,  volatilization,  and  acid-base  equilibria  are 
discussed  and  applied  via  a  case  study  in  Pleasant- 
ville,  New  Jersey.  The  study  indicates  that  simula- 
tions provide  some  guidance  as  to  the  range  of 
values  within  which  it  is  clearly  necessary  or  clear- 
ly unnecessary  to  model  transformation  processes 
in  addition  to  transport  processes.  The  impact  on  a 
model's  prediction  of  the  migration  of  a  contami- 
nant plume  can  be  substantial.  Similarly,  when 
such  models  are  used  to  evaluate  aquifer  restora- 
tion techniques,  the  consideration  of  transforma- 
tion terms  can  also  be  important.  (See  also  W87- 
00832)  (Lantz-PTT) 
W87-00849 


EPICHLOROHYDRIN  IN  SECONDARY  CON- 
TAINMENT SYSTEMS, 

Carlisle  SynTec  Systems,  PA. 
W.  E.  Witherow. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,   PA.    1985.   p   314-325,   8   fig,   35   ref. 

Descriptors:  *Epichlorohydrin,  *Underground 
waste  disposal,  'Secondary  wastewater,  Ground- 
water pollution,  Physical  properties,  Liners,  Aro- 
matic hydrocarbons,  Oil  pollution,  Fort  Lauder- 
dale, Florida,  Storage  tanks. 

This  paper  first  defines  the  problem  of  leaking 
underground  fuel  tanks  and  the  real  and  potential 
threats  to  groundwater  in  the  U.S.  Next,  legislation 
describing  how  the  EPA  will  regulate  fuel  tanks  is 
presented.  More  importantly,  several  states  have 
taken  the  regulatory  lead  on  underground  tanks. 
The  legal  and  liability  ramifications  of  Federal  or 
state  legislations  and  their  effect  on  tank  owners  is 
briefly  covered.  Leak  detection  and  spill  contain- 
ment and  collection  system  options  such  as  second- 
ary containment  systems  are  included  as  possible 
solutions  to  this  serious  and  emerging  problem. 
Finally,  this  paper  specifically  investigates  a  wide 
spectrum  of  physical  properties  especially  aromatic 
hydrocarbon  resistance,  for  an  unsupported  epich- 
lorohydrin  lining  that  is  being  used  today  in  sever- 
al secondary  containment  systems  in  the  United 
States.  Laboratory  testing  was  performed  in  ac- 
cordance with  the  latest  American  Society  of  Test- 
ing and  Materials  (ASTM)  standard  test  methods. 
Some  of  the  more  important  physical  properties 
are  tensile  strength,  elongation,  modulus,  %  swell 
(by  volume)  and  water  vapor  permeability.  Short- 
and  long-term  immersion  studies  were  conducted 
in  crude  oil  and  diesel  fuel  2  at  room  and  elevated 
temperatures.  Also,  comparative  studies  were  per- 
formed to  evaluate  other  materials  such  as  thermo- 
plastic chlorinated  polyethylene  (CPE)  and  Hypa- 
lon  and  polychloroprene  or  neoprene  (CR)  rubber 
in  ASTM  Oil  3,  ASTM  Fuel  C  and  American  and 
European  gasohol  at  room  and  elevated  tempera- 
tures. A  case  history  about  the  first  epichlorohy- 
drin  secondary  containment  system  in  Ft.  Lauder- 
dale, FL  showing  typical  installation  and  advan- 
tages such  as  cost  effectiveness,  watertightness, 
low  permeability  and  flexibility  is  presented.  Re- 
sults of  the  study  indicate  that  the  number  of 
leaking  tanks  is  increasing.  An  additional  350,000 
tanks  are  expected  to  begin  leaking  within  5  years. 
The  EPA  reports  that  because  of  these  leaks,  gaso- 
line may  be  one  of  the  most  common  causes  of 
groundwater  pollution  in  many  parts  of  the  coun- 
try. If  no  action  is  taken  in  the  next  decade,  the 
author's  predict  that  up  to  75%  of  these  old  (bare 
steel)  tanks  may  begin  leaking.  (See  also  W87- 
00832)  (Lantz-PTT) 
W87-00854 


GENERAL  GUIDELINES  FOR  MONITORING 
CONTAMINANTS  IN  RESERVOIRS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field    5G. 
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EVALUATION  OF  THE  VALIDITY  AND  STA- 
TISTICAL VARIABILITY  OF  LITHIUM  AND 
FLUORIDE     DISTRIBUTION     COEFFICIENT 


VALUES    IN    A    COMPLEX    GEOCHEMICAL 
SYSTEM, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2K. 
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ANAEROBIC  MICROBIAL  TRANSFORMA- 
TIONS IN  SUBSURFACE  ENVIRONMENTS  - 
HIGHLIGHTS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

A.  J.  Francis. 

DOE  Research  Highlights  Report  DOE/ER-0243, 

September  1985.   13  p,  6  fig,  5  tab,  3  ref.  DOE 

Contract  No.  DE-AC02-76CH00016. 

Descriptors:  'Microbial  degradation,  *Fate  of  pol- 
lutants, *Anaerobic  digestion,  'Subsurface  envi- 
ronment, Path  of  pollutants,  Arsenic,  Cadmium, 
Chromium,  Mercury,  Manganese,  Nickel,  Lead, 
Organic  compounds,  Heavy  metals,  Trace  metals, 
Chemical  precipitation. 

The  overall  objective  of  this  research  is  to  evaluate 
the  significance  of  anaerobic  microbial  processes 
involved  in  the  transformation,  fate,  and  transport 
of  chemical  substances  such  as  As,  Cd,  Cr,  Hg, 
Mn,  Ni,  and  Pb,  and  selected  organic  compounds 
in  the  subsurface  environments.  In  this  study,  the 
basic  biogeochemical  mechanisms  involved  in  the 
microbial  mobilization  or  immobilization  of  toxic 
metals  under  subsurface  (anaerobic)  environmental 
conditions,  and  the  effects  of  selected  organic  com- 
pounds and  their  intermediates  in  the  degradative 
pathways  on  anaerobic  microbial  activity  and 
metal  mobilization  or  immobilization  were  investi- 
gated. Initial  laboratory  and  field  studies  indicate 
that  under  appropriate  conditions,  dissolution  of 
trace  metals  (Cr,  Fe,  Mn,  Ni  and  Zn)  due  to 
anaerobic  microbial  action  in  subsurface  environ- 
ments could  be  significant.  Decrease  in  concentra- 
tions of  soluble  Ni  and  Zn  in  selected  samples  is 
presumably  due  to  sulfate  reduction  and  formation 
of  insoluble  metal  sulfides.  Based  on  the  geochemi- 
cal  analyses  of  the  association  of  trace  metals  with 
various  mineral  phases  in  coal  cleaning  waste  and 
core  samples  from  the  field  site,  it  appears  that  the 
predominant  mechanism  of  dissolution  of  metals, 
under  anaerobic  conditions,  is  due  to  direct  bacte- 
rial reduction  of  iron-and  manganese-oxides  and 
release  of  trace  metals  coprecipitated  with  oxides. 
Anaerobic  microbial  dissolution  of  trace  metals 
may  be  from:  (1)  naturally  occurring  forms  of 
minerals,  (2)  modified  or  altered  forms  due  to 
energy  related  activities,  or  (3)  trace  metals  copre- 
cipitated with  iron  and  manganese-oxides.  (Lantz- 
PTT) 
W87-00875 


ANAEROBIC  BIOGEOCHEMICAL  PROCESS- 
ES IN  THE  SUBSURFACE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 
J.  -M.  Bollag. 

Scientific  Results  of  an  ISIS  Seminar  held  at  Penn- 
sylvania State  University,  State  College,  Pennsyl- 
vania on  May  13-15,  1985.  DOE  Report  No. 
DOE/ER-0252.  41  p,  1  append. 

Descriptors:  *Biogeochemistry,  'Path  of  pollut- 
ants, *Fate  of  pollutants,  'Anaerobic  digestion, 
•Anaerobic  environment,  'Subsurface  environ- 
ment, 'Groundwater  pollution,  Information  ex- 
change, Soil  environment,  Aquifers,  Contamina- 
tion, Geohydrology. 

The  role  of  microbial  processes  in  the  biogeoche- 
mical transformation  and  mobilization  of  organic 
and  organometallic  contaminants  in  subsurface 
ecosystems  was  the  main  topic  of  this  seminar. 
Participating  were  scientists  from  Universities  and 
National  Laboratories  with  expertise  in  environ- 
mental microbiology,  microbial  ecology,  biochem- 
istry, geochemistry,  and  hydrogeology,  and  who 
are  active  in  research  related  to  subsurface  envi- 
ronments. Anaerobic  microbial  processes  were  em- 
phasized during  the  seminar  because  information  in 
this  area  is  particularly  sparse.  However,  most 
concerns  and  problems  mentioned  for  anaerobic 
processes  apply  equally  well  to  aerobic  processes 


in  the  subsurface.  The  potential  problems  which 
may  arise  from  aquifer  contamination  are  far- 
reaching  and  of  immerse  practical  importance.  Ef- 
ficiency in  acquiring  scientific  information  in  thu 
area  is  critical.  The  coordinated  effort  suggested 
here,  has  distinct  advantages  over  the  (more 
common)  uncoordinated  academic  approach  be- 
cause the  subsurface  environment  is  extremely 
complex.  Valid  and  relevant  scientific  information 
can  efficiently  be  obtained  by  encouraging  commu- 
nication between  the  many  seemingly  distant  disci- 
plines involved.  It  is  hoped  that  the  collaboration 
of  geochemists,  microbiologists,  hydrologists,  com- 
puter scientists,  etc.  will  be  substantially  advance 
the  knowledge  of  subsurface  biogeochemical  proc- 
ess during  the  next  five  to  ten  years.  (Lantz-PTT) 
W87-O0884 


HYDROPHYSICAL  INTERACTIONS  OF  OR- 
GANIC CHEMICALS  WITH  GEOLOGICAL 
MATERIALS:  REVIEW  OF  INTERACTIONS 
OF  ORGANIC  CHEMICALS  IN  THE  SUBSUR- 
FACE WITH  EMPHASIS  ON  CLAYS  AND 
LOW  PERMEABILITY  SEDIMENTARY 
ROCKS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
DOE  Research  Highlights  Report  DOE/ER-0228, 
May  1985.  23  p,  43  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Hydrophysics,  'Organic  compounds, 
•Earth-water  interfaces,  'Clays,  'Permeability, 
•Sedimentary  rocks,  Aquifers,  Organic  wastes. 

Presented  is  a  review  of  the  current  literature  on 
hydrophysical  interactions  of  organic  solutes  with 
sedimentary  rocks  of  low  permeability.  The  moti- 
vation behind  this  study  was  the  premise  that  low 
permeability  rocks  may  act  as  secondary  (aquifer) 
barriers  for  the  containment  of  hazardous  organic 
wastes,  thus  preventing  these  wastes  from  contami- 
nating the  groundwater.  However,  this  premise 
may  be  incorrect  if  organic  wastes  can  affect  the 
hydraulic  conductivity  of  these  rocks.  The  results 
of  this  literature  search  as  well  as  conversations 
with  other  researchers  in  this  and  related  areas 
indicate  that  very  little  work  has  been  done  con- 
cerning interactions  of  organics  with  consolidated 
subsurface  materials.  Available  information  on 
three  related  topics  was  summarized  in  this  report 
the  effect  of  organic  compounds  on  the  hydrophy- 
sical properties  of  clays,  case  studies  concerning 
the  interactions  of  organic  compounds  with  clays 
and  sedimentary  rocks,  and  the  effect  of  shales  on 
inorganic  transport.  These  studies  give  an  indica- 
tion of  some  research  areas  that  need  to  be  ex- 
plored with  regard  to  the  effect  of  organic  com- 
pounds on  the  hydrophysical  properties  of  sedi- 
mentary rocks;  these  research  needs  are  briefly 
summarized.  The  questions  raised  need  to  be  ad- 
dressed before  it  is  possible  to  make  accurate  pre- 
dictions of  organic  transport  in  the  subsurface  en- 
vironment. (Lantz-PTT) 
W87-00885 
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Environmental  Defense  Fund,  New  York. 

M.  Oppenheimer. 

Available  from  the  Environmental  Defense  Fund, 

1616  P  Street,  NW,  Washington,  DC.  20036.  April 

1986.  13  p,  36  ref. 

Descriptors:  *Acid  rain,  'Research  priorities, 
•Policy  making,  Surface  water,  Soil  chemistry. 
Acid  water,  Watersheds,  Scandinavia,  United 
States,  Lakes. 

The  mechanisms  which  underlie  the  acidification 
of  lakes  by  atmospheric  deposition  are  described. 
The  time  dependent  response  of  soils  and  surface 
waters  to  deposited  sulfate  is  analyzed  in  order  to 
develop  a  framework  for  identifying  deposition 
thresholds  for  acidification.  Observations  of  the 
relation  of  deposition  values  to  acidification  statu! 
indicate  that  lakes  are  acidified  in  sensitive  water- 
sheds receiving  about  12-13  kg  S04/ha/yr  wet 
deposition  in  eastern  North  America,  and  15  kg 
S04/ha/yr  total  deposition  in  Scandinavia.  How- 
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since  watershed  properties  are  time-depend- 
hese  values  are  upper  limits  on  the  long  term 
hold  for  acidification  since  they  will  decrease 
time.  A  theoretical  analysis  suggests  that  over 
al  decades,  acidification  thresholds  may  fall  as 
is  10  kg  S04/ha/yr  total  deposition  in  eastern 
1  America  and  5  kg  S04/ha/yr  in  Scandina- 
ir  acidification  of  the  most  sensitive  lakes.  The 
iinavia  values  probably  pertain  to  the  West- 
nited  States  as  well.  (Lantz-PTT) 
0O89O 


ROCHEM1CAL  PROCESSES  IN  THE  RE- 
JAL  GROUND  WATER  DISCHARGE 
ES  OF  THE  MURRAY  BASES,  SOUTH- 
■ERN  AUSTRALIA, 

ria  Dept  of  Minerals  and  Energy,  Melbourne 

ralia). 

rimary  bibliographic  entry  see  Field  2F. 
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PIJNG  AND  ANALYSIS  OF  SUBSUR- 
!  WATER, 

Hull,  Y.  K.  Kharaka,  A.  S.  Maest,  and  T.  L. 

irst  Canadian/ American  Conference  on  Hy- 
ology:  Practical  Applications  of  Ground 
■  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
1985.  p  117-126,  3  fig,  2  tab,  62  ref. 

iptors:  'Water  sampling,  'Water  analysis, 
indwater  quality,  •Geochemistry,  Aquifers, 
le  preservation,  •Infiltration,  Dissolved 
Acidification,  Aluminum,  Mercuric  chlc- 
iodium  azide.  Potassium  permangenate. 

lemical  studies  are  generally  more  compre- 
'e  and  detailed  than  those  required  to  moni- 
given  water  supply  or  contamination  site, 
studies,  which  generally  include  the  use  of 
emical  models,  require  detailed  knowledge 
hydrologic  and  mineralogic  properties  of  the 
r,  as  well  as  the  spatial  and  temporal  compo- 
of  its  water  and  gases.  This  paper  summa- 
he  methods  used  for  the  collection,  preserva- 
ind  chemical  analysis  of  subsurface  water. 
ed  procedures  for  collection  include  equip- 
md  precautions  necessary  to  ensure  that  the 
;  is  'representative'  of  the  water  in  a  specified 
if  the  aquifer.  Field  procedures  for  sample 
vation  include  filtration  (0. 1  micrometers  for 
^ed  organics  and  other  dissolved  species), 
cation,  dilution  for  silica  (in  hydrothermal 
I,  extraction  of  aluminum  (labile,  monomelic) 
>n  of  mercuric  chloride  or  sodium  azide,  and 
ium  permanganate  to  preserve  dissolved  or- 
and  mercury  respectively,  and  precipitation 
bonate  species  for  carbon  isotopes  and  total 
'ed  carbonate  analyses.  Properties  deter- 
in  the  field  include  temperature,  sulfide,  pH, 
amonia,  alkalinity  and  conductivity.  Analysis 
ons  are  performed  by  atomic  absorption  and 
emission  spectrophotometry.  Graphite-fur- 
^A  with  zeeman-background  correction  is 
Dr  the  determination  of  most  metals.  Howev- 
Juctively  coupled  plasma  atomic  emission 
Dmetry  (ICP-AES)  is  becoming  the  selected 
d  for  the  determination  of  many  cations  and 
.  An  increasing  number  of  anionic  species, 
ing  sulfate,  bromide  and  iodide  are  being 
lined  by  ion  chromatographic  techniques, 
ved  organics  are  determined  by  gas  chroma- 
ihy  and  other  instrumentation,  such  as  mass 
ometry.  (See  also  W87-00892)  (Author's  ab- 

0899 


ORMANCE  EVALUATION  OF  RCRA  ES- 
rOR  PARAMETERS, 

leed  Engineering  and  Management  Services 
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irst  Canadian/ American  Conference  on  Hy- 
>logy:  Practical  Applications  of  Ground 
Geochemistry,  June  22-26,  1984,  Banff,  Al- 
1985.  p  129-137,  5  fig,  3  tab,  7  ref. 
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posal sites,  Hydrogen  ion  concentration,  Specific 
conductivity,  Organic  carbon,  Organic  halogen, 
Chemical  analysis,  Graphical  analysis. 

Hazardous  waste  management  facilities  that  have 
been  classified  as  Interim  Status  are  required  to 
implement  a  groundwater  monitoring  program  uti- 
lizing four  specified  indicator  parameters  to  deter- 
mine whether  the  site  is  leaking  hazardous  con- 
stituents. This  paper  describes  a  graphical  method 
that  was  applied  at  17  Superfund  sites  and  14 
RCRA  sites  to  evaluate  the  performance  of  pH, 
specific  conductance,  total  organic  carbon  (TOC) 
and  total  organic  halogen  (TOX)  as  indicators  of 
changing  groundwater  conditions.  The  method 
consists  of  tabulating  relative  downgradient  con- 
centration changes  for  all  available  and  appropriate 
analytes  as  a  function  of  observed  indicator  param- 
eter changes.  The  resultant  two-dimensional  data 
array  is  compared  to  a  response  pattern  that  would 
be  expected  if  the  indicators  are  functioning  effec- 
tively. The  initial  results  of  this  approach,  using  a 
concentration  differential  of  10%  as  a  measure  of 
change,  suggest  that  simultaneous  pH-analyte 
changes  follow  a  predictive  pattern  only  43%  of 
the  time.  Corresponding  figures  for  specific  con- 
ductance, TOC,  and  TOX  are  43%,  17%  and  35%, 
respectively.  The  frequency  of  false  negatives, 
non-detected  analyte  increases,  ranged  from  12% 
for  pH,  to  8%  for  specific  conductance,  to  4%  for 
TOC  and  1%  for  TOX.  Deviations  from  ideal 
response  patterns  were  observed  for  major  cations 
(calcium,  magnesium,  sodium),  major  anions  (chlo- 
ride, sulfate,  nitrate),  trace  metals  (iron,  manga- 
nese, barium,  lead,  zinc)  and  organic  compounds 
(cyanide,  phenol).  These  results  should  be  consid- 
ered tentative  because  of  several  identified  limita- 
tions that  affect  the  quality  and  completeness  of 
the  available  data.  (See  also  W87-00892)  (Author's 
abstract) 
W87-00900 
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New      Mexico      Environmental      Improvement 
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IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  190-199,  7  fig,  4  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
wastes,  'Uranium  radioisotopes,  'Geochemistry, 
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tion, Alkalinity,  Sulfates,  Pore  fluid,  Groundwater 
quality,  Chemical  analysis. 

Uranium  tailings  consist  of  unrecovered  ore  and 
gangue  and  contain  large  amounts  of  sulfate  salts. 
Pore  fluid  is  characterized  by  a  low  pH  (2),  high 
Eh  (+0.70V),  a  moderate  ionic  strength  (0.37M), 
and  contains  high  activities  of  metal  sulfate  and 
metal  chloride  complexes.  Upon  initial  burial,  pore 
fluid  within  the  backfill  is  oversaturated  with  re- 
spect to  gypsum,  goethite,  hematite,  barite,  quartz, 
gibbsite  and  kaolinite  in  oxidizing  groundwater. 
Gypsum  is  the  most  abundant  salt.  Enrichment  of 
metals  by  claysized  material  has  been  shown  for 
uranium,  thorium,  selenium,  chromium,  vanadium, 
cobalt,  manganese  and  molybdenum.  Further  alter- 
ation processes  occur  as  pore  fluid  equilibrates 
with  native  (reducing)  groundwater:  (1)  Gypsum 
dissolves,  releasing  calcium,  sulfate  and  sorbed 
ions;  (2)  Calcite  may  partially  replace  gypsums;  (3) 
Detrital  and  authigenic  phases,  including  kaolinite, 
albite,  microcline  and  montmorillonite,  may  under- 
go incongruent  surface-controlled  dissolution  fol- 
lowed by  limited  release  of  radium,  strontium, 
sodium,  potassium,  aluminum,  silica  and  sorbed 
ions;  and  (4)  Dissolved  uranium  is  stable  as  uranyl 
carbonato  and  hydroxo  complexes  that  are  mobile 
in  groundwater.  Short  temporal  degradation  of 
groundwater  quality  may  occur  in  areas  adjacent 
to  backfill  results,  due  to  gypsum  and  pyrite  disso- 
lution. (See  also  W87-00892)  (Lantz-PTT) 
W87-00903 


Sources  Of  Pollution — Group  5B 

ESTERACTIONS     OF     ACIDIC     SOLUTIONS 
WITH  SEDEUENTS:  A  CASE  STUDY, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0905 


REVEfiW  OF  MICROBIAL  INFLUENCES  ON 
THE     EVOLUTION     OF     GROUND     WATER 
CHEMISTRY  WITH  SOME  PRACTICAL  AP- 
PLICATIONS FROM  COAL  MINE  RECLAMA- 
TION STUDD2S  ES  ALBERTA, 
Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0911 


SULFUR  CYCLE  ES  WESTERN  NORTH 
DAKOTA  COAL  MESES, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

R.  L.  Houghton,  R.  D.  Koob,  and  G.  H. 
Groenewold. 

IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  306-313,  8  fig,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Sulfur,  'Coal 
mines,  'North  Dakota,  Geochemistry,  Oxidation, 
Sulfates,  Sulfur  bacteria,  Microbial  degradation, 
Groundwater. 

The  distribution  and  sulfur-isotopic  composition  of 
sulfur  species  in  groundwater  and  sedimentary 
rocks  and  soils  associated  with  lignite  strip  mines 
in  western  and  central  North  Dakota  indicate  mi- 
crobes may  play  an  important  role  in  sulfur  oxida- 
tion and  sulfate  reduction.  Oxidation  of  microcrys- 
talline  and  framboidal  iron-sulfide  minerals  during 
mining  occurs  rapidly  in  the  presence  of  oxygen 
and  is  mediated  by  sulfur-oxidizing  bacteria.  How- 
ever, macrocrystalline  pyrite  is  essentially  inert  to 
oxygen  and  microbial  activity  for  decades.  Sulfate 
in  groundwater  is  derived  from  the  repeated  disso- 
lution, precipitation  and  redissolution  of  sulfate 
salts  by  infiltrating  water.  Microbially  accelerated 
sulfide  oxidation  in  mine  areas  helps  increase 
groundwater  sulfate  concentrations  above  equilib- 
rium conditions.  However,  microbially  mediated 
sulfate  reduction  decreases  groundwater  sulfate 
concentrations  downgradient  of  mine  sites.  (See 
also  W87-00892)  (Author's  abstract) 
W87-O0912 


TRANSPORT  MODELS  FOR  ESLAND  AND 
COASTAL  WATERS. 

International  Association  for  Hydraulic  Research, 
Delft  (Netherlands). 

Academic  Press,  New  York.  1981.  Proceedings  of 
a  Symposium  on  Predictive  Ability,  Berkeley, 
California,  August  18-20,  1980.  Edited  by  Hugo  B. 
Fischer.  542  p. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  *Estuaries,  'Prediction, 
•Lakes,  Accuracy,  Mathematical  models. 

A  symposium  considered  whether  pollutant  trans- 
port models  are  truly  predictive  of  natural  events. 
A  framework  for  evaluating  predictive  ability  is  set 
forth  in  Chapter  1.  Subsequent  papers  concern 
modeling  of  pollutant  dispersion  and/or  salinity  in 
estuaries,  rivers,  lakes,  reservoirs,  lagoons,  coastal 
waters.  Predictive  ability  does  not  appear  to 
depend  strongly  on  the  choice  of  numerical  algo- 
rithm; its  limits  are  related  to  gaps  in  physical 
understanding  and  ability  to  model  detail.  No  gen- 
eral statements  can  be  made  concerning  predict- 
ability of  models.  No  adequate  numerical  models 
exist  for  stratified  estuaries.  In  spite  of  recent  com- 
puter advances,  numerical  models  must  make  sub- 
stantial concessions  to  computer  limitations.  (See 
also  W87-00923  thru  W87-00934)  (Cassar-PTT) 
W87-00922 


MATHEMATICAL    MODELESG    OF    FLOWS 
AND  TRANSPORT  OF  CONSERVATIVE  SUB- 
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STANCES:  REQUIREMENTS  FOR  PREDIC- 
TIVE ABILITY, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  Abraham,  A.  G.  van  Os,  and  G.  K.  Verboom. 
IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  1-38,  7 
fig,  1  tab,  56  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Model  studies,  'Solute  transport,  'Predic- 
tion, Accuracy,  Mathematical  models,  Turbulent 
flow,  Eddy  diffusion,  Boundary  conditions. 

Mathematical  models  of  flows  and  transport  in 
natural  receiving  waters  have  several  main  require- 
ments for  predictive  ability  as  well  as  factors  lead- 
ing to  limited  predictive  ability.  The  requirements 
for  predictive  ability  include  having  a  verified 
mathematical  model  and  a  statement  on  the 
model's  accuracy  and  range  of  applicability  at  the 
end  of  feedback  loop  3.  This  statement  on  the 
range  of  applicability  must  indicate  whether  the 
accuracy  of  the  verified  mathematical  model  may 
be  expected  to  be  retained  when  extrapolating 
outside  the  range  of  experimental  conditions  cov- 
ered in  the  calibration  and  verification  of  the 
model.  Predictive  ability  is  limited  whenever  re- 
search underlying  the  mathematical  model  is  not 
completed.  In  addition,  limited  predictive  ability 
may  be  caused  by  uncertainty  with  respect  to  open 
boundary  conditions  or  an  excessively  coarse  grid 
size  for  the  geometric  representation  of  the  prob- 
lem area.  (See  also  W87-00922)  (Cassar-PTT) 
W87-00923 


PREDICTIVE  ABILITY  OF  ONE-DIMENSION- 
AL ESTUARY  MODELS, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

N.  V.  M.  Odd. 

IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  39-62, 
11  fig,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Estuaries,  'Solute  transport, 
'Prediction,  Accuracy,  Mathematical  models,  Sa- 
linity, Tidal  effects,  Rivers,  Sediment  transport. 

The  main  factors  affecting  the  accuracy  and  pre- 
dictive ability  of  one-dimensional  estuary  models 
are:  (a)  the  schematic  representation  of  the  geome- 
try of  the  tidal  channel  system;  (b)  the  representa- 
tion of  frictional  dissipation  in  the  case  of  estuaries 
with  a  high  dissipation  factor;  (c)  the  empirical 
representation  of  the  physical  processes  causing 
longitudinal  dispersion  of  solutes;  (d)  the  accuracy 
of  the  numerical  treatment  of  the  advective  terms 
especially  in  the  case  of  steep  longitudinal  gradi- 
ents; (e)  the  methods  of  proving  and  using  such 
models  especially  the  formulation  of  comparative 
predictive  tests;  and  (0  the  method  of  analyzing 
the  results,  which  should  lead  to  a  good  under- 
standing of  the  causes  of  any  changes  predicted  by 
the  model.  (See  also  W87-00922)  (Author  abstract) 
W87-00924 


PREDICTION  OF  FLOW  AND  POLLUTANT 
SPREADING  IN  RIVERS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
dromechanik. 

W.  Rodi,  R.  N.  Pavlovic,  and  S.  K.  Srivatsa. 
IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  63-111, 
22  fig,  2  tab,  29  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Rivers,  'Solute  transport, 
•Prediction,  Accuracy,  Mathematical  models, 
Flow,  Wastewater  pollution,  Mixing,  Turbulent 
flow,  Neckar  River,  Stuttgart,  Germany,  Rhine 
River,  Karlsruhe  Power  Station,  Cooling  water, 
Thermal  pollution. 

A  mathematical  model  can  resolve  the  details  of 
the  near  field  of  a  wastewater  discharge  and  can  be 


applied  to  longer  river  stretches  without  excessive 
computational  cost.  It  uses  the  model-chain  con- 
cept in  which  the  river  is  divided  into  characteris- 
tic regions  and  the  simplest  possible  model  compo- 
nent used  for  each  region.  A  refined  turbulence 
model  resolves  the  details  of  the  near  field  where  a 
complex  interaction  takes  place  between  dis- 
charge-jet-generated and  bed-generated  turbu- 
lence. In  the  far-field,  except  near  banks,  the  model 
leads  to  the  same  diffusivity  relation  as  used  in 
conventional  diffusion  models.  Two  examples  are 
given:  wastewater  discharge  into  the  Neckar  River 
at  Stuttgart,  Germany,  and  cooling  water  dis- 
charge into  the  Rhine  River  at  Karlsruhe.  When 
the  discharge  is  located  near  the  surface,  behavior 
is  predicted  well.  For  submerged  discharges  three- 
dimensional  effects  are  so  strong  that  the  field  near 
the  jet  exit  is  difficult  to  simulate  with  a  two- 
dimensional  model.  This  situation  points  out  the 
difficulties  of  two-dimensional  models  and  the  ad- 
vantages of  three-dimensional  models.  (See  also 
W87-00925)  (Cassar-PTT) 
W87-00925 


MODELING  OF  LAGOONS:  THE  EXPERI- 
ENCE OF  VENICE, 

Padua  Univ.  (Italy).  1st.  di  Idraulica. 
G.  DiSilvio,  and  G.  Fiorillo. 
IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  112- 
139,  17  fig,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Estuaries,  'Lagoons, 
'Solute  transport,  'Prediction,  Accuracy,  Estu- 
aries, Rivers,  Prediction,  Mathematical  models, 
Flow,  Wastewater  pollution,  Mixing,  Venice, 
Italy,  Floods,  Tracers,  Dye  releases,  Hydrodyna- 
mics, Water  currents,  Tides. 

One-  and  two-dimensional  models  were  used  to 
simulate  water  circulation  in  the  Venice,  Italy, 
lagoon.  Neither  model  could  duplicate  the  detailed 
prototype's  distribution  of  tracer  concentration. 
However,  both  have  useful  information  on  the 
overall  dispersion  process.  Both  models  are  reason- 
ably able  to  simulate  water  exchanges.  Although 
the  instantaneous  velocity  field  reproduced  by  the 
two-dimensional  model  is  undoubtedly  closer  to 
the  real  one,  the  tracer  experiment  results  are 
perhaps  better  reproduced  by  the  one-dimensional 
model.  With  respect  to  transport  along  the  deepest 
channels,  the  one-dimensional  model  tends  to  exag- 
gerate it  and  the  two-dimensional  model  tends  to 
underestimate  it.  The  two-dimensional  model  is 
more  appropriate  for  simulating  the  current  pattern 
in  a  specified  tidal  or  wind  condition  which  re- 
quires a  short  simulation.  If  a  longer  simulation  is 
needed,  for  example,  studying  the  continuous 
output  of  several  different  wastes  over  a  week's 
period,  the  opposite  is  true.  For  a  two-week  simu- 
lation the  computational  costs  are  less  than  a  thou- 
sand dollars  for  the  one-dimensional  model  vs.  tens 
of  thousands  of  dollars  for  the  two-dimensional 
model.  (See  also  W87-O0922)  (Cassar-PTT) 
W87-00926 


TECHNIQUES  FOR  FIELD  VERIFICATION 
OF  MODELS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
D.  W.  Pritchard. 

IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  140- 
171,  22  fig,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Estuaries,  'Solute  transport, 
Prediction,  Accuracy,  Mathematical  models,  Salin- 
ity, Tidal  effects,  Rivers,  Hydraulic  models,  Nu- 
merical models,  Chesapeake  and  Delaware  Canal, 
Thermal  pollution.  Cooling  water,  Tracers,  Water 
quality. 

Techniques  are  described  for  measurement  and 
analysis  of  field  data  to  be  used  in  verification  of 
the  flow  and  of  the  physical  transport  of  dissolved 


and  finely  divided  materials  in  estuaries  and  tidal 
waterways.  Models  are  of  three  types:  hydraulic 
models  (three-dimensional  and  used  in  a  pseudo 
steady-state),  numerical  models  of  the  hydrody- 
namic  and  kinematic  processes  which  control  the 
rise  and  fall  of  the  tide,  oscillatory  tidal  flow  and 
the  density-driven  and  wind-driven  non-tidal 
flows,  and  water  quality  models  of  the  distribution 
of  conservative,  water-borne  constituents  of  the 
water  bodies.  Techniques  for  measurement  include 
water  surface  elevation  data  from  tidal  gages,  cur- 
rent speed  and  direction,  salinity,  and  water-borne 
tracer  dyes.  Examples  are  a  transient  state  one- 
dimensional  dynamic  model  of  the  Chesapeake  and 
Delaware  Canal,  transient  state,  one-dimensional 
water  quality  model  of  the  Chesapeake  and  Dela- 
ware Canal,  and  transient  state  two-dimensional 
thermal  plume  model  at  Vienna,  Maryland.  (See 
also  W87-00922)  (Cassar-PTT) 
W87-00927 


SPECTRA  PRESERVATION  CAPABILITIES 
OF  GREAT  LAKES  TRANSPORT  MODELS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
K.  W.  Bedford. 

IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  172- 
221,  24  fig,  3  tab,  81  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Model  studies,  'Lakes,  'Solute  transport, 
'Prediction,  Accuracy,  Mathematical  models, 
Great  Lakes,  Turbulent  flow,  Water  circulation, 
Water  currents,  Spectral  distribution,  Eddies. 

Three  conclusions  were  made  in  a  study  of  three- 
dimensional  lake  models.  (1)  Special  steps,  aside 
from  mesh  refinement,  are  necessary  to  prepare  a 
model  for  economical,  high  Reynolds  Number, 
spectrally  correct  turbulence  predictions.  Filtra- 
tion is  necessary,  otherwise  energy  is  not  cascaded 
properly.  The  time  step  must  be  placed  in  the 
frequency  spectra  inertial  subrange  to  prevent  the 
inadvertent  resolution  of  hydrodynamic  activity 
that  model  assumptions  prohibit.  (2)  The  spectral 
behavior  of  lake  models  indicates  that  they  propa- 
gate energy  as  two-dimensional  models  and  there- 
fore are  not  three-dimensional.  The  general  spec- 
tral shapes  are  properly  portrayed  and  contained 
between  the  proper  maximum  and  minimum  scales. 
(3)  If  model  time  steps  resolve  physics  with  length 
scales  the  size  of  the  depth,  the  hydrostatic  as- 
sumption must  be  abandoned  as  model  results  are 
erroneous.  None  of  the  commonly  applied  reme- 
dies for  controlling  stability  (eddy  viscosity,  up- 
wind or  down-wind  differencing)  correct  the  in- 
ability of  traditional  models  to  adequately  propa- 
gate energy.  (See  also  W87-00922)  (Cassar-PTT) 
W87-00928 


NUMERICAL  MODELENG  OF  FREE-SUR- 
FACE FLOWS  THAT  ARE  TWO-DIMENSION- 
AL IN  PLAN, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
M.  B.  Abbott. 

IN:  Transport  Models  for  Inland  and  Coastal 
Waters,  Academic  Press,  New  York.  1981.  Pro- 
ceedings of  a  Symposium  on  Predictive  Ability, 
Berkeley,  California,  August  18-20,  1980.  p  222- 
283,  26  fig,  20  ref. 

Descriptors:  'Fate  of  pollutants,  'Model  studies, 
•Estuaries,  'Solute  transport,  'Prediction,  'Sur- 
face flow,  Mathematical  models,  Tidal  effects, 
Rivers,  North  Sea,  Oil  spills,  Ho  Bay,  Arhus  Bay, 
Vendysselvaeket,  Denmark,  Misurata,  Libya, 
Water  currents,  Water  circulation. 

Applications  of  free-surface  flow  models  are  pre- 
sented for  several  sites  on  the  coast  of  Denmark 
(North  Sea,  which  predicts  storm  surge  levels  and 
is  used  for  oil  spill  study;  Ho  Bay;  Arhus  Bay;  and 
the  Vendysselvaerket  power  station  at  Aalborg) 
and  at  Misurata,  Libya.  A  discussion  of  sub-grid 
scale  modeling  is  presented.  (See  also  W87-O0922) 
(Cassar-PTT) 
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'87-00929 


[ODELING  OF  HEATED  WATER  DIS- 
HARGES  ON  THE  FRENCH  COAST  OF  THE 
SGLISH  CHANNEL, 

jboratoire     National     d'Hydraulique,     Chatou 
Tance). 
Boulet. 

4:  Transport  Models  for  Inland  and  Coastal 
'aters,  Academic  Press,  New  York.  1981.  Pro- 
edings  of  a  Symposium  on  Predictive  Ability, 
;rkeley,  California,  August  18-20,  1980.  p  362- 
(7,  25  fig,  15  ref. 

escriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ts,  'Model  studies,  'Prediction,  Accuracy, 
athematical  models,  Thermal  pollution,  Cooling 
ater,  France,  Water  quality,  Heated  water,  Tem- 
:rature  effects,  Powerplants,  Tides,  Water  cur- 
ots,  Shallow  water. 

le  modeling  patterns  used  to  study  the  dilution  of 
fluents  from  powerplants  planned  by  Electricite 
France  on  the  French  coast  of  the  English 
lannel  are  described.  Difficulties  are  experienced 
ith  the  actual  geometry  of  the  area  of  the  effluent 
■charge.  At  the  time  of  publication  no  plants 
isted  to  verify  the  model  results.  However,  for 
e  near  field,  the  PANACH  code  for  dilution  in  a 
oss  current  yields  results  consistent  with  ob- 
rved  data.  For  the  far  field  the  most  important 
lenomena  is  tidal  current  advection;  these  results 
o  agree  with  in  situ  results.  Information  on  the 
iidual  current  field  is  not  available;  however,  this 
not  believed  vital  for  short-lived  pollutants  such 
heat.  (See  also  W87-00922)  (Cassar-PTT) 
87-00931 


£AR  4,  RUNOFF  WATER  QUALITY,  AUGUST 
80-AUGUST  1981, 

ashington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
ering. 

W.  Mar,  J.  F.  Ferguson,  D.  E.  Spyridakis,  E.  B. 
elsh,  and  R.  R.  Horner. 

/ailable  from  the  National  Technical  Information 
rvice,  Springfield,  VA.22161,  asPB83-171504, 
ice  codes:  A03  in  paper  copy,  A01  in  microfiche, 
terim  Report  No.  WA-RD-39.13,  August  1981. 
p,  1  fig,  9  tab,  15  ref.  Contract  No.  Y-1804. 

scriptors:  'Water  pollution  sources,  'Water  pol- 
ion  effects,  'Highway  effects,  'Runoff,  Envi- 
nmental  effects,  Ecosystems,  Aquatic  animals, 
wplankton,  Algae,  Fish,  Toxicity,  Storm  water, 
odel  studies,  Washington,  Heavy  metals,  Metals, 
oassay,  Water  quality,  Suspended  solids. 

lis  interim  report  summarizes  the  results  of  Re- 
rts  10,  11,  and  12  in  a  series  of  studies  of  high- 
ly runoff  water  quality  in  Washington  state. 
iport  No.  10  -  Mobility  of  metals  was  low  in 
:ll-vegetated  surfaces  adjacent  to  highways.  For 
ample,  a  40-ft  grassy  drainage  channel  effective- 
captured  80%  of  the  original  lead.  Mud  or 
yed  channels,  however,  demonstrated  little  or  no 
ility  to  remove  metals  from  runoff.  Metal  release 
idies  suggested  that  acid  precipitation  could  re- 
ise  metals  bound  in  soil  of  low  buffering  capac- 
.  Report  No.  11  -  Bioassays  on  the  impact  of 
>rm  water  runoff  from  freeways  showed  that 
5ae  and  zooplankton  were  adversely  affected  by 
i  soluble  fraction  of  the  runoff,  while  suspended 
lids  caused  high  mortalities  of  rainbow  trout  fry. 
dications  were  that  results  were  influenced  by 
ucity  to  microbial  populations.  Report  No.  12  - 
predictive  model  was  developed  based  on  moni- 
ring  results  of  highway  storm  runoff.  A  high 
rrelation  was  demonstrated  between  total  sus- 
nded  solids  and  COD,  metals  and  nutrients.  The 
yor  factor  controlling  pollution  loads  was  the 
mber  of  vehicles  passing  during  each  storm,  not 
ose  preceding  storms.  (Cassar-PTT) 
87-00935 


iCAL  INDICATOR  BACTERIA  AT  FRESH- 
ATER  RAINBOW  TROUT  (SALMO  GAIRD- 
ERI)  FARMS, 

itional    Board    of   Waters,    Helsinki    (Finland), 
ater  Research  Inst. 
.  Niemi. 


Water  Research  Institute  Publication  64,  1985.  49 
p,  12  fig,  24  tab,  1 1  ref,  3  append. 

Descriptors:  'Water  pollution  sources,  'Fish  farm- 
ing, 'Bacteria,  Farming  Aquaculture,  Streptococ- 
cus, Coliforms,  Rainbow  trout,  Trout,  Escherichia 
coli,  Aeromonas  hydrophila,  Citrobacter,  Water 
quality,  Fish  ponds. 

The  occurrence  of  fecal  indicator  bacteria,  such  as 
fecal  streptococci,  total  coliforms  and  thermotoler- 
ant  coliforms,  was  measured  at  rainbow  trout 
farms  during  the  growing  season.  Multiplication  of 
presumptive  fecal  streptococci  and  total  coliforms 
at  the  farms  was  considerable.  However,  confirma- 
tion with  bile  esculin  azide  agar  at  44  degrees  C 
and  tolerance  tests  revealed  that  the  increase  of 
presumptive  fecal  streptococci  was  due  to  non- 
fecal  strains.  Only  a  minority  of  total  coliform 
bacteria  were  Escherichia  coli,  whereas  the  vast 
majority  of  thermotolerant  coliforms  were  E.  coli. 
These  bacteria  only  occasionally  increased  at  fish 
farms.  These  results  were  interpreted  as  an  indica- 
tion of  fecal  contamination  of  runoff  waters  at  the 
farm.  The  contamination  was  probably  due  to  bird 
droppings.  Coliform  bacteria  were  identified  using 
the  APE  20  E  system.  Citrobacter,  Aeromonas 
hydrophila  and  E.  coli  were  the  major  taxa.  How- 
ever, many  of  the  isolates  remained  unidentified 
and  the  reliability  of  identification  to  Citrobacter 
freundii  was  questionable.  Numerical  taxonomy 
was  therefore  applied  to  this  material.  (Author's 
abstract) 
W87-00936 


EFFECTS  OF  SEATTLE  AREA  HIGHWAY 
STORMWATER  RUNOFF  ON  AQUATIC 
BIOTA, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

G.  J.  Portele,  B.  W.  Mar,  R.  R.  Horner,  and  E.  B. 
Welsh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-170761, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Interim  Report  No.  WA-RD-39.11,  January  1982. 
45  p,  11  tab,  61  ref.  Contract  No.  Y-1804. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Highway  effects,  'Runoff,  Envi- 
ronmental effects,  Ecosystems,  Aquatic  animals, 
Zooplankton,  Algae,  Fish,  Toxicity,  Storm  water, 
Washington,  Bioassay,  Water  quality,  Suspended 
solids,  Trout,  Rainbow  trout,  Biochemical  oxygen 
demand. 

The  impacts  of  stormwater  runoff  from  Washing- 
ton State  freeways  on  aquatic  ecosystems  were 
investigated  through  a  series  of  bioassays  utilizing 
algae,  zooplankton  and  fish.  Algae  and  zooplank- 
ton were  adversely  affected  by  the  soluble  fraction 
of  the  runoff,  while  suspended  solids  caused  high 
mortalities  of  rainbow  trout  fry.  In  addition  BOD 
values  similar  to  those  reported  in  the  storm  water 
literature  were  measured;  however,  there  were 
indications  that  results  were  influenced  by  toxicity 
to  microbial  populations.  (Author's  abstract) 
W87-00937 


HIGHWAY  RUNOFF  IN  WASHINGTON 
STATE:  MODEL  VALIDATION  AND  STATIS- 
TICAL ANALYSIS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

T.  W.  D.  Chui,  B.  W.  Mar,  and  R.  R.  Horner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-171520, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Interim  Report  No.  WA-RD-39.12,  November 
1981.  43  p,  8  fig,  13  tab,  24  ref.  Contract  No.  Y- 
1804. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Highway  effects,  'Runoff,  Envi- 
ronmental effects,  Storm  water,  Model  studies, 
Washington,  Water  quality,  Suspended  solids,  As- 
plund  model. 

Statewide  sampling  of  highway  runoff  continued 
through  1980-81,  and  the  resulting  data  has  been 
aggregated  with  that  from  previous  years  to  fur- 
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ther  investigate  pollutant  loadings.  Results  have 
validated  the  solids  loading  model  previously  pro- 
posed by  Asplund  (1980)  for  western  Washington 
highways  and  tentatively  extended  the  model  to 
eastern  Washington.  Loadings  of  other  pollutants 
can  be  predicted  from  total  suspended  solids  load- 
ing using  ratios  derived  from  the  data.  These  ratios 
may  be  taken  as  constants  at  any  Washington  State 
location  for  some  pollutants  or  as  linear  functions 
of  traffic  for  other  contaminants.  Comparison  of 
runoff  from  a  sulfur-extended  asphalt  pavement 
with  runoff  elsewhere  indicates  higher  sulfate 
loads  in  the  former  case.  A  limited  sampling  pro- 
gram along  an  uncurbed  highway  section  observed 
higher  pollutant  concentrations  from  these  sections 
relative  to  curbed  areas.  Sampling  of  solids  adher- 
ing to  the  undercarriage  of  automobiles  produced 
widely  varying  results  but  suggested  that  vehicles 
traveling  on  rural  or  unpaved  roads  accumulate 
significant  amounts  of  solids  that  can  be  released 
on  highways.  The  final  year  of  field  sampling  will 
concentrate  on  improving  the  loading  models,  es- 
pecially for  eastern  Washington  application,  and 
continuing  the  sulfur-extended  asphalt  study  with  a 
functional  control  site  experiencing  the  same  con- 
ditions. (Author's  abstract) 
W87-00938 


GUIDE  FOR  WATER  QUALITY  IMPACT  AS- 
SESSMENT OF  HIGHWAY  OPERATIONS 
AND  MAINTENANCE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  R.  Horner,  and  B.  W.  Mar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-170043, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Interim  Report  No.  WA-RD-39.14,  September 
1982.  81  p,  9  fig,  7  tab,  48  ref,  4  append.  Contract 
No.  Y-1804. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Highway  effects,  'Runoff,  Envi- 
ronmental effects,  Model  studies,  Storm  water, 
Washington,  Water  quality. 

Stepwise  procedures  are  presented  for  assessing 
storm  water  runoff  impacts  on  receiving  waters 
resulting  from  highway  operations  and  mainte- 
nance. The  methods  were  developed  from  moni- 
toring data  collected  in  Washington  state.  The 
procedure  has  three  levels.  Level  I  is  a  rapid 
screening  method  for  identifying  cases  having  a 
low  probability  of  extensive  impacts.  Level  III  is  a 
detailed  evaluation  having  a  low  probability  of 
extensive  impacts.  Level  III  is  a  detailed  evaluation 
focusing  on  impact  mitigation.  Within  each  level 
the  analysis  is  concerned  with  runoff  quantity, 
pollutant  concentrations,  and  cumulative  contami- 
nant loadings.  Highway  runoff  pollutant  loadings 
are  estimated  using  a  model  developed  during  the 
research  and  compared  to  existing  receiving  water 
loadings.  Graphs  establish  the  probability  of  ex- 
ceeding pollutant  concentration  criteria  in  any 
storm.  This  guide  is  also  useful  in  assessing  water 
quality  impacts  of  sanding,  deicing,  pesticide  appli- 
cations, woodwaste  fill  leachate,  and  accidental 
spills,  as  well  as  considerations  where  highway 
runoff  affects  groundwater.  (Cassar-PTT) 
W87-O0939 


JOINT  REPORT  OF  THE  SPECIAL  ENVOYS 
ON  ACID  RAIN, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00940 


PLAN  TO  EVALUATE  ACID-DEPOSITION 
ISSUES  IN  THE  STATE  OF  TEXAS,  VOLUME 
I, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00941 


STUDY  OF  THE  RELATIONSHIP  BETWEEN 
WATER  QUALITY  AND  SEDIMENT  TRANS- 
PORT: A  GUIDE  FOR  THE  COLLECTION  AND 
INTERPRETATION  OF  SEDIMENT  QUALITY 
DATA, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

For  primary  bibliographic  entry  see  Field  2J. 
W87-00948 


LINKED  HYDRODYNAMIC  AND  BIOGEO- 
CHEMICAL  MODELS  OF  WATER  QUALITY 
IN  SHALLOW  LAKES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

P.  Shanahan,  and  D.  R.  F.  Harleman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-169UO, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Report  Number  268,  March  1982.  279  p,  68  fig,  9 
tab,  134  ref,  5  append.  Grant  NSF  CEE-7906125. 

Descriptors:  'Geochemistry,  *Lakes,  'Water  qual- 
ity, *Model  studies,  Lake  Balaton,  Hungary,  Phos- 
phorus, Shallow  lakes,  Hydrodynamics,  Finite  dif- 
ference methods,  Computer  programs,  Mathemati- 
cal models,  Water  quality  management. 

Approaches  to  lake  water  quality  modeling  are 
examined  and  the  formulation  of  water  quality 
transport  as  the  link  between  hydrodynamics  and 
biogeochemical  reaction  is  emphasized.  State-of- 
the-art  modeling  approaches  for  a  biogeochemical 
reaction  component,  a  lake  hydrodynamics  compo- 
nent, and  a  water  quality  transport  component  are 
reviewed  and  a  synopsis  of  phosphorus  dynamics 
in  shallow  lakes  is  given.  A  computer  program 
incorporating  a  multiple  box  model  and  an  alterna- 
tive one-dimensional  finite  difference  model  is  de- 
veloped and  applied  to  Lake  Balaton  in  Hungary. 
The  results  are  contrasted  with  those  produced  by 
a  four-box  model  of  the  lake.  The  finite  difference 
model  is  found  to  lead  to  a  predicted  behavior 
more  similar  to  that  observed  in  field  data  collect- 
ed from  Lake  Balaton.  Experimentation  with  the 
models  is  conducted  to  examine  the  behavior  of 
the  lake  and  the  dominant  factors  leading  to  that 
behavior.  (Author's  abstract) 
W87-00951 


INFLUENCE  OF  LEACH  RATE  AND  OTHER 
PARAMETERS  ON  GROUNDWATER  MIGRA- 
TION, 

Dames  and  Moore,  White  Plains,  NY. 
O.  I.  Oztunali,  C.  J.  Pitt,  and  J.  P.  Furfaro. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  NUREG/CR- 
3130,  Price  codes:  A17  in  paper  copy,  A01  in 
microfiche.  February  1983.  293  p,  6  fig,  30  tab,  8 
ref,  4  append. 

Descriptors:  'Radioactive  waste  disposal,  *Path  of 
pollutants,  *Leaching,  *Leachates,  'Groundwater 
pollution,  'Water  pollution  sources,  Fate  of  pollut- 
ants, Waste  disposal,  'Radioactive  wastes,  Cement, 
Polymers,  Resins,  Sludge. 

A  sensitivity  analysis  was  performed  in  which  the 
leaching  characteristics  of  selected  low-level  radio- 
active waste  streams  are  varied,  and  the  resulting 
potential  groundwater  impacts  calculated,  as  a 
function  of  alternative  disposal  site  environments 
and  alternative  facility  designs  and  operating  prac- 
tices. The  analysis  also  assessed  whether  a  leaching 
standard  for  solidified  waste  streams  is  needed  to 
ensure  safe  low-level  waste  disposal.  In  the  analy- 
sis, the  leach  rate  of  particular  waste  streams  suita- 
ble for  solidification  (LWR  concentrated  liquids, 
Class  B  and  C  LWR  ion-exchange  resins  and  filter 
sludge)  was  varied  while  the  leach  rate  of  other 
waste  streams  unsuitable  for  solidification  was  held 
constant.  The  results  indicate  that  measures  which 
reduce  percolation  into  disposal  cells  and  reduce 
contact  of  waste  by  water  are  less  expensive  and 
more  effective  in  reducing  groundwater  impacts 
than  large  reductions  in  the  leach  rates  of  the 
waste  streams  suitable  for  solidification.  Thus,  a 
leach  criteria  which  can  be  met  by  existing  binders 
such  as  cement,  bitumen,  vinyl  ester  styrene,  or 
synthetic  polymers  would  probably  be  acceptable 
provided  that  the  solidified  product  is  structurally 
stable.  The  analysis  also  indicates  that  the  presence 
of  small  quantities  of  free  standing  liquids  within 
some  of  the  waste  containers  would  probably  not 
result  in  significant  additional  groundwater  im- 
pacts. (Author's  abstract) 
W87-00954 


PROCEEDINGS  OF  THE  WORKSHOP  ON 
AGRICHEMICALS  AND  ESTUARINE  PRO- 
DUCTIVITY. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-00957 


DEFINITION  OF  AN  ESTUARY, 

Chesapeake  Research  Consortium,  Inc.,  Annapolis, 

MD. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00958 


SCIENTIFIC  LESSONS  TAUGHT  BY  KEPONE, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-00960 


FERTILIZER  AND  PESTICIDE  MOVEMENT 
IN  SURFACE  WATER, 

North  Carolina  State  Univ.  at  Raleigh. 
J.  W.  Gilliam,  R.  W.  Skaggs,  and  T.  J.  Sheets. 
IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  117-137, 
1  fig,  7  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Estuaries,  'Fertilizers,  'Pesticides,  Agri- 
cultural watersheds,  North  Carolina,  Runoff,  Or- 
ganic matter,  Phosphorus,  Nitrogen,  Sediments, 
Turbidity,  Water  quality,  Alachlor,  Surface  water, 
Drainage. 

A  three-year  study  was  conducted  to  determine 
the  effects  of  agricultural  drainage  and  develop- 
ment on  hydrology  and  runoff  water  quality  on 
high  organic  soils  in  the  North  Carolina  tidewater 
region.  Peak  runoff  rates  occurred  earlier  and  were 
3  to  4  times  higher  on  developed  than  on  similar 
undeveloped  lands.  Runoff  rate  differences  be- 
tween developed  and  undeveloped  land  were 
smaller  during  large  runoff  events.  In  general,  de- 
velopment caused  a  decrease  in  evapotranspiration 
and  a  consequent  small  increase  in  annual  outflows. 
There  was  only  a  small  increase  in  inorganic  nitro- 
gen in  drainage  water  as  a  result  of  agricultural 
development.  Development  of  the  high  organic 
mineral  soil  had  a  very  small  effect  on  phosphorus 
losses.  However,  both  the  developed  shallow  and 
deep  organics  lost  considerably  more  phosphorus 
to  drainage  waters  than  corresponding  undevel- 
oped sites.  Agricultural  development  resulted  in  a 
small  increase  in  sediment  load  of  drainage  waters, 
and  turbidity  also  increased,  particularly  during 
the  development  phase.  Changes  in  pH  and  Ca, 
Mg,  K,  Na,  and  CI  concentrations  had  no  apparent 
effect  on  water  quality.  Alachlor  concentrations  in 
drainage  ditch  water  varied  greatly  among  sites 
and  years.  Movement  in  surface  runoff  did  not 
appear  to  be  a  major  route  of  water  contamination. 
(See  also  W87-00957)  (Author's  abstract) 
W87-00964 


QUALITY  OF  IRRIGATION  RETURN  FLOW 
FROM  FLOODED  RICE  PADDIES, 

Texas  Agricultural   Experiment  Station,   College 

Station. 

K.  W.  Brown. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 

cals  and  Estuarine  Productivity,  Duke  University 

Marine    Laboratory,    Beaufort,    North    Carolina, 

September  18-19,  1980.  December  1982.  p  139-175, 

13  fig,  15  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Estuaries, 
•Return  flow,  'Pesticides,  'Rice,  Irrigation-return 
flow,  Water  quality,  Nitrates,  Phosphates,  Potassi- 
um, Fertilizers,  Propanil,  Molinate,  Carbofuran, 
Carbaryl,  Insecticides,  Water  pollution  effects,  Ag- 
ricultural chemicals. 

The  quantity  and  quality  of  irrigation  return  flow 
from  flooded  rice  culture  was  studied  for  three 
years.  Selected  pesticides  and  fertilizers  were  ap- 
plied at  recommended  and  excessive  rates.  Con- 


centrations of  nitrate,  phosphate,  and  potassium  in 
the  return  flow  were  within  drinking  water  stand- 
ards. Small  amounts  of  fertilizers  were  lost  in  the 
return  flow  when  applied  before  flood.  The  salt 
load  of  the  return  flow  was  similar  to  that  of  the 
irrigation  water.  Electrical  conductivity  of  the 
flood  water  increased  for  5-10  days  after  fertilizer 
application.  Excessive  rates  of  pesticide  application 
to  paddy  water  produced  concentrations  greater 
than  the  96-hour-median  tolerance  for  catfish.  The 
96-hour-median  tolerance  levels  of  3  of  the  4  pesti- 
cides tested  were  lower  for  paddy  water  than  for 
tap  water.  At  recommended  application  rates,  the 
concentrations  of  propanil  exceeded  10%  of  the 
96-hour-TLM  for  24  hours  after  application;  for 
carbofuran,  20  days;  for  carbaryl,  6  days;  and  for 
molinate,  zero  days.  Water  should  not  be  released 
from  the  paddies  until  after  the  specified  period 
following  application.  In  some  cases  pesticide  re- 
maining on  foliage  was  washed  into  flood  water  by 
rain,  increasing  the  concentration  in  the  return 
flow.  Low  concentrations  of  pesticide  metabolites 
were  found  in  the  fields.  (See  also  W87-00957) 
(Cassar-PTT) 
W87-00965 


EVALUATION  OF  PESTKTDE  IMPACT  ON 
THE  ENVmONMENT-SHORTCUT  METH- 
ODS USEFUL  FOR  HAZARD  ASSESSMENT, 

Dow  Chemical  U.S.A.,  Midland,  MI. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00966 


ASSESSMENT  OF  GROUND  AND  SURFACE 
WATER  EFFECTS  AROUND  COAL  AND  MIN- 
ERAL STORAGE  AREAS, 

Hittman  Associates,  Inc.,  Columbia,  MD. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O0970 


SUMMARY  AND  SYNTHESIS. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00972 


UNCERTAINTIES  IN  TRENDS  IN  ACH)  DEP- 
OSITION: THE  ROLE  OF  CLIMATIC  FLUCTU- 
ATIONS, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-00973 


STREAMS  AND  LAKES, 

McMaster  Univ.,  Hamilton  (Ontario). 

J.  R.  Kramer,  A.  W.  Andren,  R.  A.  Smith,  A.  H. 

Johnson,  and  R.  B.  Alexander. 

IN:  Acid  Deposition:  Long-Term  Trends,  National 

Academy  Press,  Washington,  DC.  1986.  p  231-299, 

16  fig,  9  tab,  101  ref. 

Descriptors:  'Acid  rain,  'Streams,  'Lakes,  'Water 
pollution  effects,  'Data  interpretation,  Climate, 
Air  pollution,  Land  use,  Statistical  analysis,  Sul- 
fates, Alkalinity,  Hydrogen  ion  concentration. 

Various  attempts  have  been  made  to  assess  changes 
in  the  acidity  of  surface  waters  that  may  have 
occurred  over  the  past  50  years.  Many  of  the 
analyses  account  for  such  complicating  factors  as 
changes  in  analytical  methods  and  land  use  prac- 
tices. There  are,  however,  several  acknowledged 
problems  in  the  interpretation  of  'historical'  lake 
water  chemistry  data.  Perhaps  the  chief  drawback 
is  the  lack  of  documentation  of  sampling  and  ana- 
lytical procedures.  Additional  factors  that  must  be 
considered  in  interpreting  current  and  historical 
data  include  (1)  climatology,  since  the  hydrology 
of  lakes  and  rivers  may  vary  considerably  from 
year  to  year  in  response  to  fluctuations  in  precipi- 
tation and  climatic  factors  affecting  evaporation, 
(2)  regional  patterns  of  emissions  of  acid  precur- 
sors, since  natural  waters  downwind  of  sources 
may  be  expected  to  exhibit  greater  changes  in 
water  quality  than  those  situated  upwind,  (3) 
changes  in  land  use,  (4)  the  statistical  validity  of 
using  data  separated  20  to  40  years  to  examine 
trends,  and  (5)  representativeness  of  data  sets  for 
various  regions.  The  current  study  tries  to  over- 
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come  some  of  the  difficulties  mentioned  above  by 
examining  temporal  and  spatial  variations  in  sever- 
al water  quality  parameters  that  simultaneously 
give  some  information  about  the  acidic  status  of 
lakes.  The  quality  selected  to  provide  both  a  deter- 
mination of  regional  trends  in  lake  and  stream 
acidification  and  an  illustration  of  a  consistent 
methodologic  approach.  Examined  first  in  this 
chapter,  is  the  hypothesis  that  sulfate  levels  in  lakes 
and  wet  precipitation  in  the  northeastern  United 
States  and  eastern  Canada  are  correlated.  Next 
sulfate  driven  changes  in  stream  water  chemistry, 
using  data  from  the  U.S.  Geological  Survey 
Bench-Mark  Network,  is  addressed.  Finally,  pH 
and  alkalinity  data  of  lakes  taken  at  discrete  time 
intervals,  i.e.,  from  the  1920s  and  1930s  to  the 
1970s  and  1980s,  are  compared.  (Lantz-PTT) 
W87-00975 


CHARACTERISTICS  OF  BENCH-MARK 
STREAMS. 

IN:  Acid  Deposition:  Long-Term  Trends,  National 
Academy  Press,  Washington,  DC.  1986.  p  445-470, 
3  tab,  23  ref. 

Descriptors:  *Bench-Mark  streams,  'Sulfates, 
•Acid  rain,  'Data  collections,  Watersheds, 
Streams,  Alkalinity,  Acidity,  National  Acid  Depo- 
sition Program,  NADP,  Air  pollution. 

Given  here  are  the  locations  of  U.S.  Geological 
Survey  Benchmark  streams  used  to  monitor  sulfate 
output  from  these  watersheds.  This  value  was  esti- 
mated as  the  product  of  discharge-weighted  mean 
sulfate  concentrations  and  mean  basin  runoff  for 
the  2-yr  period  from  1980-1981.  Sulfate  deposition 
at  each  site  was  estimated  by  linear  interpolation  of 
wet-only  sulfate  depositioin  data  from  the  National 
Acid  Deposition  Program  (NADP)  for  1980  and 
1981.  Also  shown  are  16  benchmark  streams  with 
alkalinities  lower  than  500  microequivalents/L. 
(See  also  W87-00971)  (Lantz-PTT) 
W87-00977 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  SOME  LAKES  IN  NORTH  AMERICA 
FOR  WHICH  SEDIMENT-DIATOM  DATA 
EXIST. 

IN:  Acid  Deposition:  Long-Term  Trends,  National 
Academy  Press,  Washington,  DC.  1986.  p  482-506, 
1  fig,  5  tab,  31  ref. 

Descriptors:  'Lakes,  'Physicochemical  properties, 
•Sediments,  Diatoms,  Lake  morphology,  Alkalini- 
ty, Conductivity,  Turbidity,  Phosphorus,  Chloro- 
phyll a,  Calcium,  Magnesium,  Sodium,  Phospho- 
rus, Sulfates,  Nitrates,  Chlorine,  Aluminum,  Hy- 
drogen ion  concentration,  Acid  rain,  United  States, 
Canada. 

Tables  are  presented  which  give  the  following  data 
on  27  lakes  in  the  northeastern  United  States  and 
southeastern  Canada:  (1)  lake  location  and  mor- 
phometry data;  (2)  surface  water  chemistry  (alka- 
linity, conductivity,  turbidity,  total  phosphorus, 
chlorophyll  a  level);  (3)  presence  of  calcium,  mag- 
nesium, sodium,  potassium,  sulfate,  nitrate  and 
chloride  ions;  (4)  total  aluminum,  (5)  dating  and 
diatom  data;  and,  (6)  a  summary  of  diatom-inferred 
pH  changes.  (See  also  W87-00971)  (Lantz-PTT) 
W87-00978 


ORGANIC  MATTER  MINERALIZATION 
WITH  REDUCTION  OF  FERRIC  IRON  IN  AN- 
AEROBIC SEDIMENTS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  R.  Lovely,  and  E.  J.  P.  Phillips. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  4,  p  683-689,  April  1986.  5 

fig,  3  tab,  15  ref. 

Descriptors:  *Path  of  pollutants,  'Sediments, 
•Iron,  'Organic  matter,  *Potomac  River  Estuary, 
Electron  flow,  Methane,  Food  chains,  Anaerobic 
conditions,  Chemical  reactions,  Fermentation. 

The  potential  for  ferric  iron  reduction  with  fer- 
mentable substrates,  fermentation  products,  and 
complex  organic  matter  as  electron  donors  was 


investigated  with  sediments  from  freshwater  and 
brackish  water  sites  in  the  Potomac  River  Estuary. 
In  enrichments  with  glucose  and  hematite,  iron 
reduction  was  a  minor  pathway  for  electron  flow, 
and  fermentation  products  accumulated.  The  sub- 
stitution of  amorphous  ferric  oxyhydroxide  for 
hematite  in  glucose  enrichments  increased  iron  re- 
duction 50-fold  because  the  fermentation  products 
could  also  be  metabolized  with  concomitant  iron 
reduction.  The  degree  of  inhibition  of  methane 
production  by  various  forms  of  ferric  iron  was 
related  to  the  effectiveness  of  these  ferric  com- 
pounds as  electron  acceptors  for  the  metabolism  of 
acetate.  The  addition  of  acetate  or  hydrogen  re- 
lieved the  inhibition  of  methane  production  by 
ferric  iron.  The  decrease  of  electron  equivalents 
proceeding  to  methane  in  sediments  supplemented 
with  amorphous  ferric  oxyhydroxides  was  com- 
pensated for  by  a  corresponding  increase  of  elec- 
tron equivalents  in  ferrous  iron.  Iron  reduction  can 
outcompete  methanogenic  food  chains  for  sedi- 
ment organic  matter.  (Author's  abstract) 
W87-00982 


BIODEGRADATION  OF  CHLORINATED  ETH- 
ENES  BY  A  METHANE-UTILIZING  MIXED 
CULTURE, 

Cambridge   Analytical   Associates,   Inc.,   Boston, 

MA. 

M.  M.  Fogel,  A.  R.  Taddeo,  and  S.  Fogel. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  51,  No.  4,  p  720-724,  April  1986.  1 

fig,  2  tab,  37  ref.  EPA  Small  Business  Innovation 

Research  Grant  68-01-41 13. 

Descriptors:  *Fate  of  pollutants,  'Groundwater, 
'Methane  bacteria,  Trichloroethylene,  Sediments, 
Vinyl  chloride,  Anaerobic  conditions. 

The  capability  of  a  liquid  culture  which  contains 
methane-utilizing  bacteria  to  degrade  trichloroeth- 
ylene (TCE)  to  C02  was  determined  and  the  possi- 
bility that  other  chlorinated  ethenes  are  similarly 
degraded  was  investigated.  Reports  on  the  biode- 
gradation  of  chlorinated  ethenes  under  anaerobic 
conditions  which  might  occur  naturally  in  ground- 
water show  that  these  substances  degrade  very 
slowly,  if  at  all.  A  mixed  culture  containing  meth- 
ane-utilizing bacteria  was  obtained  by  methane  en- 
richment of  a  sediment  sample.  Biodegradation 
experiments  carried  out  in  sealed  culture  bottles 
using  14-C-TCE  showed  that  approximately  half  of 
the  radioactive  carbon  had  been  converted  to 
show  14-C02  and  bacterial  biomass.  In  addition  to 
TCE,  vinyl  chloride  and  vinylidene  chloride  could 
be  degraded  to  products  which  are  not  volatile 
chlorinated  substances  and  are  therefore  likely  to 
be  further  degraded  to  C02.  Two  other  chlorinat- 
ed ethenes,  cis  and  trans- 1,2-dichloroethylene  de- 
graded to  chlorinated  products,  which  appeared  to 
degrade  further.  A  sixth  chlorinated  ethene,  te- 
trachloroethylene  was  not  degraded  by  the  meth- 
ane-utilizing culture  under  these  conditions.  The 
biodegradation  of  TCE  was  inhibited  by  acetylene, 
a  specific  inhibitor  of  methane  oxidation  by  meth- 
anotrophs.  (Author's  abstract) 
W87-O0984 


SEASONAL  VARIATIONS  IN  NITRATE  CON- 
TENT, TOTAL  NITROGEN,  AND  NITRATE 
REDUCTASE  ACTrVTTIES  OF  MACRO- 
PHYTES  FROM  A  CHALK  STREAM  IN 
UPPER  BAVARIA, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Inst,  fuer  Botanik  und  Microbiologic 
A.  Melzer,  and  R.  Kaiser. 

Oecologia  OECOBX,  Vol.  69,  No.  4,  p  606-611, 
July  1986.  4  fig,  26  ref. 

Descriptors:  'Nitrates,  'Bavaria,  'Germany, 
'Moosach  River,  'Macrophytes,  'Aquatic  plants, 
Nitrogen,  Ammonia,  Seasonal  variation,  Plant  pop- 
ulations, Nutrient  uptake,  Leaves,  Enzymes,  Plant 
tissues. 

Eleven  macrophytic  species  were  collected  from 
the  Moosach  river  system  north  of  Munich  over  a 
1-year  period  and  analyzed  to  determine  differ- 
ences in  the  endogenous  nitrate  content,  in  total 
nitrogen  content,  and  in  nitrate  reductase  activity 
(NRA).  Nitrate  concentrations  of  different  plants 


Sources  Of  Pollution — Group  5B 

taken  from  the  same  site  varied  by  a  factor  of  1000. 
A  maximum  of  1,958  micromol  N03(-)/gm  dry  wt. 
could  be  measured  in  the  petioles  of  Nasturtium 
officinale,  which  accounts  for  12%  of  the  plant  dry 
wt.  High  values  were  also  found  in  Callitriche 
obtusangula  (1,813  micromol/gm  dry  wt.)  and  Ve- 
ronica angallis-aquatica  (1,168  micromol/gm  dry 
wt.).  In  Fontinalis  antipyretica,  the  species  with 
the  lowest  nitrate  accumulations,  the  ratio  between 
mean  nitrate  content  of  the  plants  to  mean  nitrate 
content  of  the  water  was  1.24:1.  Endogenous  ni- 
trate accumulation  in  the  shoot  axes  of  Callitriche 
obtusangula  was  131-fold  higher  than  in  the  sur- 
rounding water.  Elodea  canadensis  also  had  very 
low  nitrate  concentrations.  Since  NRA  was  also 
very  low,  it  is  suggested  that  nitrogen  nutrition  of 
this  species  depends  on  ammonia  rather  than  on 
nitrate.  No  correlation  could  be  found  between 
endogenous  nitrate  content  and  NRA.  Total  nitro- 
gen concentrations  of  the  plants  did  not  differ 
significantly.  (Peters-PTT) 
W87-00987 


MORPHOLOGY  AND  CONTENT  OF  DRY 
MATTER  AND  SOME  ELEMENTS  IN  CELLS 
AND  STALKS  OF  NEVSKIA  FROM  AN  EU- 
TROPHIC  LAKE, 

Bergen  Univ.  (Norway).  Dept.  of  Microbiology 

and  Plant  Physiology. 

M.  Heldal,  and  O.  Tumyr. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  2,  p  89-92,  February  1986.  4  fig,  1  tab,  17 

ref. 

Descriptors:  'Bacteria,  'Water  sampling,  'Eutro- 
phic  lakes,  'Norway,  Lake  Hjortlandsstemma, 
Nevskia,  Iron,  Aluminum,  Taxonomy,  Bacterial 
analysis. 

Pelagic  colonies  of  Nevskia-like  stalked  bacteria 
were  found  in  water  samples  from  Lake  Hjort- 
landsstemma (Western  Norway)  at  8  to  12  m  depth 
during  the  autumn  circulation.  In  the  samples  stud- 
ied, Nevskia  was  quite  abundant  and  found  togeth- 
er with  a  planktonic  Gallionella.  The  apical  cells  of 
Nevskia  were  0.5  to  0.7  micron  wide  and  1.5  to  3 
micron  long,  curved  rods  with  laterally  excreted 
stalks  and  without  measurable  amounts  of  iron  in 
the  cells.  The  stalks  were  short  and,  in  some  in- 
stances, composed  of  6  to  8  strands  of  fibrils.  The 
stalks  were  also  encrusted  with  iron,  aluminum, 
and  other  elements.  Dry  matter  content  of  the  cells 
was  260  to  350  picogram/cell.  The  organic  materi- 
al excreted  as  stalks  was  estimated  to  be  500  to 
1200  femogram/cell.  These  Nevskia-like  bacteria 
could  probably  be  grouped  into  the  Gallionella 
genus  as  Gallionella  corenola  Dorff  1934,  26,  based 
on  both  morphology  and  on  metal  deposits  on  the 
stalks.  More  thorough  investigations  of  morpho- 
logical variability  under  different  growth  condi- 
tions are  needed  before  the  taxonomic  position  of 
these  organisms  can  be  settled.  (Peters-PTT) 
W87-O0988 


NOTE  ON  THE  SURVIVAL  OF  LEGIONELLA 
PNEUMOPHILIA  IN  STAGNANT  TAP 
WATER, 

Centre  for  Applied  Microbiology  Research,  Salis- 
bury (England). 
G.  M.  Schofield. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  4,  p  333-335,  October  1985.  2  fig,  1  tab,  3 
ref. 

Descriptors:  'Bacteria,  'Legionella  pneumophilia, 
'Stagnant  water,  'Drinking  water,  'Survival,  Bac- 
terial analysis,  Epidemiology,  Flushing. 

The  survival  of  Legionella  pneumophilia  in  non- 
sterile  tap  water  was  studied.  It  was  found  that 
Legionella  can  survive  for  long  periods  and  reino- 
culate  a  hot  water  system  from  a  stagnant  water 
source  when  disturbed  by  a  sudden  flush  of  water 
or  when  a  system  is  brought  into  use  after  a  long 
static  period.  (Michael-PTT) 
W87-01004 


NOTE  ON  THE  ATTACHMENT  RATE  OF  SUS- 
PENDED     BACTERIA      TO      SUBMERGED 


67 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


AQUATIC     PLANTS     IN     A     CALCAREOUS 
STREAM, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01008 


NOTE  ON  ANTIBIOTIC-RESISTANT  ESCHER- 
ICHIA COLI  IN  ADULT  MAN,  RAW  SEWAGE 
AND  SEWAGE-POLLUTED  RIVER  TIGRIS  IN 
MOSUL,  NTNEVA, 

Mosul  Univ.  (Iraq).  Dept.  of  Biology. 
M.  M.  Al-Jebouri,  and  N.  S.  Al-Meshhadani. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  6,  p  513-518,  December  1985.  6  tab,  13  ref. 

Descriptors:  'Escherichia  coli,  'Antibiotics, 
'Wastewater  analysis,  'Waste  characteristics, 
•Tigris  River,  Bacterial  analysis,  Raw  wastewater, 
Wastewater  pollution,  Epidemiology,  Human  pa- 
thology, Public  health,  Ampicillin. 

The  extent  to  which  the  River  Tigris  was  contami- 
nated with  antibiotic  resistant  E.  coli  bacteria  is 
examined.  E.  coli  isolates  were  collected  from 
healthy  human  adults,  raw  sewage  and  sewage 
polluted  portions  of  the  river  over  a  nine  month 
period.  Resistance  of  the  organisms  to  11  antimi- 
crobal  drugs  was  evaluated,  and  of  the  40%  that 
were  found  to  be  antibiotic  resistant,  77.1%  were 
resistant  to  more  than  one  antibiotic.  The  minimal 
inhibitory  concentration  of  ampicillin  for  193  se- 
lected strains  was  determined.  The  high  incidence 
of  antibiotic  resistant  E.  coli  in  this  location  and 
the  resulting  health  implications  are  also  discussed. 
(Michael-PTT) 
W87-01009 


PERSISTENCE  OF  LEGIONELLA  PNEUMO- 
PHILA IN  NON-STERILE,  STERILE  AND  AR- 
TIFICIAL HARD  WATERS  AND  THEIR 
GROWTH  PATTERN  ON  TAP  WASHER  FIT- 
TINGS, 

Centre  for  Applied  Microbiology  Research,  Salis- 
bury (England). 
G.  M.  Schofield,  and  R.  Locci. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  6,  p  519-527,  December  1985.  11  fig,  1  tab, 
9  ref. 

Descriptors:  'Tap  water,  'Hard  water,  'Plumbing, 
•Legionella  pneumophila,  'Bacterial  analysis, 
Slime,  Materials  testing,  Electron  microscopy,  Epi- 
demiology. 

Adhesion  and  growth  of  Legionella  pneumophilia 
bacteria  on  domestic  tap  water  fittings  was  studied 
over  a  four  month  period  using  a  fluorescein- 
labelled  antibody  and  scanning  electron  microsco- 
py. Natural  sterilized  tap  water,  sterile  distilled 
water  and  artificial  hard  water  were  used  with 
man-made,  natural  and  zinc  tap  washer  fittings. 
Organisms  other  than  legionella  were  present  and  a 
complex  colonization  mat  embedded  in  a  protec- 
tive coat  of  slime  and  debris  was  found.  The  num- 
bers of  L.  pneumophilia  recovered  from  the  water 
were  highest  between  four  and  seven  weeks,  and 
could  still  be  cultivated  after  four  months.  (Mi- 
chael-PTT) 
W87-O1O10 


INFLUENCE  OF  TEMPERATURE  ON  THE 
NUMBER  OF  LEGIONELLA  PNEUMOPHILIA 
IN  HOT  WATER  SYSTEMS, 

Rijlcsinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
D.  G.  Groothuis,  H.  R.  Veenendaal,  and  H.  L. 
Dijkstra. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
59,  No.  6,  p  529-536,  December  1985.  3  fig,  3  tab, 
13  ref. 

Descriptors:  'Legionella  pneumophilia,  'Water 
temperature,  'Water  storage,  'Plumbing,  Pipes, 
Flushing,  Epidemiology,  Decontamination. 

The  effect  of  hot  water  temperature  on  the  inci- 
dence and  number  of  Legionella  pneumophilia  bac- 
teria in  the  hot  water  systems  of  two  buildings  was 
studied.  Legionella  could  be  isolated  from  taps, 
showers  and  mains  when  the  temperature  in  the 


return  mains  was  kept  at  54  C.  Complete  decon- 
tamination was  not  possible  even  when  tempera- 
ture in  the  return  mains  was  raised  to  70  C  and  all 
taps  and  showers  were  flushed.  This  suggests  that 
dead  ends  in  the  pipeline  network  not  reached  by 
hot  water  are  a  possible  source  of  recontamination. 
(Michael-PTT) 
W87-01011 


WILD  BIRDS  AND  SILAGE  AS  RESERVOIRS 
OF  LISTERIA  IN  THE  AGRICULTURAL  ENVI- 
RONMENT, 

North  of  Scotland  Coll.  of  Agriculture,  Aberdeen. 

Bacteriology  Div. 

D.  R.  Fenlon. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

59,  No.  6,  p  537-543,  December  1985.  5  tab  22  ref. 

Descriptors:  'Water  birds,  'Silage,  'Listeria  mon- 
ocytogenes, 'Agriculture,  'Scotland,  Epidemiolo- 
gy, Bacterial  analysis,  Feces,  Wastewater  disposal, 
Animal  diseases,  Nesting,  Rooks,  Seagulls, 
Wastewater  treatment  facilities. 

Samples  of  bird  feces  and  silage  were  examined  to 
determine  their  role  as  vectors  for  transfer  of  Lis- 
teria monocytogenes  to  farm  animals  in  Scotland. 
Fecal  samples  indicated  that  seagulls  feeding  at 
sewage  facilities  had  a  higher  rate  of  carriage  than 
those  elsewhere.  Samples  from  rooks  generally 
showed  a  low  incidence  of  Listeria  except  during 
the  nesting  season  which  indicated  a  change  in 
feeding  habits.  Incidence  in  clump  silage  was  low, 
but  rose  to  22.2%  in  bale  silage  and  44%  in  moldy 
samples.  (Michael-PTT) 
W87-01012 


METABOLISM  OF  N-ALKANES  AND  THEIR 
INCORPORATION  INTO  LIPIDS  IN  THE 
RAINBOW  TROUT, 

Centre  de  Recherches  de  Toulouse  (France).  Lab. 

de  Recherche  sur  les  Additifs  Alimentaires. 

J.  P.  Cravedi,  and  J.  Tulliez. 

Environmental  Research  ENVRAL,  Vol.  39,  No. 

1,  p  180-187,  February  1986.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Metabolism,  'Organic  compounds, 
•Trout,  'Lipids,  'Fate  of  pollutants,  'Hydrocar- 
bons, Radioactivity  effects,  Oxidation,  Tissue  anal- 
ysis, Liver,  Fatty  acids,  Radioisotopes,  Radioche- 
mical analysis. 

Metabolism  of  n-alkanes  by  rainbow  trout  was 
studied  to  determine  if  terminal  oxidation  is  the 
sole  pathway  of  n-paraffin  degradation  in  fish.  One 
week  after  dosing  with  14-C  labeled  heptadecane, 
about  50%  of  the  ingested  radioactivity  was  stored 
in  the  carcass.  The  highest  concentration  of  14-C 
was  found  in  adipose  tissue  and  liver,  in  which  77 
and  22%,  respectively,  of  the  radioactivity  origi- 
nated from  hydrocarbon.  The  remainder  was  oxi- 
dized to  heptadeanioc  acid  and  was  incorporated 
into  neutral  lipids  as  free  fatty  acid  and  phospholi- 
pids. (Michael-PTT) 
W87-01015 


METABOLIC  ENZYME  INDUCTION  IN  THE 
RAT  BY  ORGANIC  RIVER  SEDIMENT  POL- 
LUTANTS, 

Science  Univ.  of  Tokyo.  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 
M.  Tabata,  J.  Suzuki,  and  S.  Suzuki. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  2,  p  180-186, 
August  1986.  1  fig,  2  tab,  14  ref.  Ministry  of 
Education,  Science  and  Culture  (Japan)  Grant 
5803066. 

Descriptors:  'Liver  enzymes,  'River  sediments, 
•Rats,  'Toxicity,  'Water  pollution  effects,  'Muta- 
genesis, 'Tama  River,  Daishibashi,  Japan,  S-9  frac- 
tions, Benzo(a)pyrene  monoxygenase,  Polychlori- 
nated  biphenyls,  Bioassay,  Extracts,  Ames  assay, 
Sewage,  Industrial  wastewater. 

The  enzyme-inducing  ability  of  river  sediment 
from  the  mouth  of  the  Tama  River  (Daishibashi, 
Japan),  which  receives  190  t/day  domestic  sewage 
and  60  t/day  of  industrial  waste  water,  was  evalu- 
ated   using    S-9    fractions   of  livers   of  Sprague- 


Dawley  rats.  Rats  received  a  single  intraperitoneal 
injection  of  500  mgAg  of  solvent  extracts  of  dry 
river  sediment,  and  liver  extracts  were  obtained  5 
days  later.  Relative  benzo(a)pyrene  monoxygenase 
(BPMO)-induction  activities  of  test  substances 
were:  poly  chlorinated  biphenyl  (PCB,  +  control), 
38.5;  ethyl  acetate  extract  of  river  sediment,  13.0; 
n-hexane  extract,  5.6;  methanol  extract,  1.9;  and 
olive  oil  control),  1.0.  The  respective  figures  for 
induction  of  NADPH-cytochrome  c  reductase 
were  1.9,  1.1,  1.2,  1.2,  and  1.0.  In  a  second  series  of 
experiments,  the  same  substances  gave  the  follow- 
ing relative  activities  of  induction  of  revertant 
colonies  per  5  microgram  (ug)  of  benzo(a)pyrene 
with  Salmonella  typlumurium  TA98  in  the  Ames 
test:  PCB,  6.3;  ethyl  acetate  extract,  1.4,  n-hexane 
extract  0.8;  methanol  extract,  0.7;  and  olive  oil,  1.0. 
The  respective  figures  for  revertant  colonies  per  5 
ug  aminofluorene  were  26.5,  6.6,  4.5,  0.9,  and  1.0. 
It  was  concluded  that  Tama  River  sediment  con- 
tained organic  matter  that  could  induce  cytoch- 
rome P-450  and  P-448.  (Rochester-PTT) 
W87-01028 


HEAVY  METALS  AND  SELENIUM  VARIA- 
TION IN  A  MIGRATORY  BITtD  WINTERING 
rN  A  MERCURY-POLLUTED  LAGOON, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01029 


HEAVY  METAL  BIOACCUMULATION  AND 
EFFECTS  ON  WATERHYACINTH  WEEVILS, 
NEOCHETINA  EICHHORNIAE,  FEEDING  ON 
WATERHYACINTH,  EICHHORNIA  CRAS- 
SD?ES, 

Delta  State  Univ.,  Cleveland,  MS.  Center  for  Allu- 
vial Plains  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01030 


MERCURY  CONTAMINATION  IN  GUADAL- 
QUTVra  RD7ER  MARSHES,  SPAIN,  USING  SA- 
MARUGO,  VALENCIA  HISPANICA,  AS  BIO- 
LOGICAL INDICATOR, 

Cordoba  Univ.  (Spain).  Dept.  de  Higiene. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01031 


ACUTE  TOXICITY  OF  SAPONITTED  CASTOR 
ODL  TO  CHANNEL  CATFISH,  ICTALURUS 
PUNCTATUS,  UNDER  LABORATORY  AND 
FIELD  CONDITIONS, 

Mississippi  Agricultural  and  Forestry  Experiment 

Station,  Mississippi  State. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01036 


CADMIUM  TRANSPORT,  RESISTANCE,  AND 
TOXICITY  IN  BACTERIA,  ALGAE,  AND 
FUNGI, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01038 


AIR,  LAND,  WATER  ANALYSIS  SYSTEM 
(ALWAS):  MULTI-MEDIA  PATHWAYS  OF  OR- 
GANIC POLLUTANTS  IN  FRESHWATER  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

W.  A.  Tucker,  and  K.  F.  Hedden. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  21,  No.  5,  p  449^81,  July  1986.  7 

fig,  1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Toxic  wastes, 
'Air-land-water  analysis  system,  'Simulation, 
'Multi-media  environmental  models,  Runoff, 
Benzo(a)pyrene,  Watershed,  Nonpoint  pollution 
sources,  Mathematical  models. 

The  structure,  scope  and  limitations,  features,  and 
inputs  and  outputs  of  the  air,  land,  water  analysis 
system  (ALWAS)  are  described,  and  the  results  of 
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hypothetical  test  simulation,  including  sensitivity 
aalysis,  are  presented.  ALWAS  is  a  multi-media 
nvironmental  model  for  describing  the  atmospher- 
;  dispersion  of  toxicants,  the  surface  runoff  of 
eposited  toxicants,  and  the  subsequent  fate  of 
lese  materials  in  surface  water  bodies.  ALWAS 
epicts  the  spatial  and  temporal  distribution  of 
ontaminant  concentrations  in  a  watershed  and  in 
le  air  above  it.  Linked  in  ALWAS  are  three 
jbmodels  that  provide  for  independent  and  par- 
ally  coupled  usage  modes  Dispersion  and  Deposi- 
on  of  Toxics,  a  modification  called  NPSDEP  of 
le  Non-point  Source  Model,  and  Exposure  Anal- 
sis  Modeling  System.  In  the  hypothetical  exam- 
le,  benzo(a)pyrene  output  from  a  small  watershed 
'as  determined.  For  the  conditions  used  ALWAS 
rater  quality  results  were  much  more  sensitive  to 
ncertainties  in  the  deposition  parameters  than  to 
ncertainties  in  sediment  washoff.  (Rochester- 
TT) 
/87-01045 


ENZCKAIPYRENE  OXIDATION  AND  MI- 
ROSOMAL  ENZYME  ACTIVITY  IN  THE 
IUSSEL  (MYITLUS  EDULIS)  AND  OTHER  BI- 
ALVE  MOLLUSC  SPECIES  FROM  THE 
WESTERN  NORTH  ATLANTIC, 
/oods  Hole  Oceanographic  Institution,  MA. 
tept.  of  Biology. 
J.  Stegeman. 

larine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  21-30, 
tetober  1985.  3  fig,  6  tab,  45  ref.  DOC  Sea  Grant 
[A-8O-AA-D-OO077,  NSF  Grants  OCE-80- 18569 
idOCE-83-10505. 

tescriptors:  *Benzo(a)pyrene,  *Path  of  pollutants, 
Fate  of  pollutants,  'Oxidation,  'Microsomal  en- 
gines, 'Mussels,  'Mollusks,  'Cytochrome  P-450, 
arcinogen,  Metabolism,  Chromotography,  Spec- 
oscopy,  Atlantic  Ocean,  Seasonal  variations,  Sub- 
;llular  fractions. 

jialysis  of  subcellular  fractions  revealed  a  com- 
lement  of  microsomal  electron  transport  compo- 
ents,  including  reductases  and  heme  proteins,  in 
jveral  organs  of  the  bivalves  Mytilus  edulis,  Ma- 
rocallista  maculata,  and  Area  zebra.  Dithionite 
ifference  spectroscopy  of  CO-treated  microsomes 
ielded  spectra  typical  of  cytochrome  P-450  in 
igestive  gland  and  gill,  with  absorption  maxima  at 
50  nm.  A  time-dependent  reduction  of  cytoch- 
>me  P-450  also  was  observed.  The  levels  of  these 
smponents  and  rates  of  microsomal 
enzo(a)pyrene  (BP)  metabolism  were  highest  in 
le  digestive  gland  and  were  very  similar  among 
le  species.  In  Medulis  there  was  a  suggested  sea- 
jnal  variation  in  BP  metabolism  but  no  population 
ifferences  in  this  activity  or  in  levels  of  other 
jmponents.  Digestive  gland  microsomal  metabo- 
tes  of  BP  identified  by  high-performance  liquid 
nromatography  retention  and  UV  spectroscopy 
icluded  BP-l,6-quinone,  BP-3,6-quinone,  and  BP- 
,12-quinone,  which  comprised  65%  of  the  total 
letabolites,  and  phenols,  the  latter  products  con- 
stent  with  cytochrome  P-450  monooxygenation 
nd  epoxide  hydrolase  function.  Catalyst(s)  in  ad- 
ition  to  cytochrome  P-450  may  be  acting  in  BP 
letabolism.  (Rochester-PTT) 
/87-O1052 


IOKTNETICS    OF    PLUTONIUM,    AMERICI- 

IM,  AND  CALD70RNIUM  IN  THE  MARINE 

SOPOD  CTROLANA  BOREALIS,  WITH  OB- 

ERVATIONS  ON  ITS  FEEDING  AND  MOLT- 

SG  BEHAVIOR, 

iternational     Lab.     of     Marine     Radioactivity, 

lonaco-Ville  (Monaco). 

'.  P.  Carvalho,  and  S.  W.  Fowler. 

larine  Biology  MBIOAJ,  Vol.  89,  No.  2,  p  173- 

81,  November  1985.  2  fig,  5  tab,  49  ref.  IAEA 

kntract  POR/8108. 

)escriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
es, *Plutonium-237,  'Americium-241,  'Californi- 
m-252,  'Isopods,  'Isotope  studies,  'Bioaccumula- 
on,  Feeding,  Molting,  Isotopic  tracers,  Depura- 
lon,  Digestion,  Exoskeleton,  Radioactive  wastes, 
larine  environment. 

"he  biokinetics  of  237Pu(IV),  237Pu(V), 
41Am(III),   and   252Cf(III)  in  Cirolana  borealis 


Lilljeb.  were  studied  in  a  series  of  laboratory  ex- 
periments. Following  a  3-wk  exposure  to  labelled 
seawater,  the  isopods  reached  non-equilibrium  con- 
centration factors  of  52  +  or  -  15,  54  +  or  -  12, 
176  +  or  -  14,  and  185  -I-  or  -  53  for  Pu(IV), 
Pu(V),  Am,  and  Cf,  respectively.  Uptake  occurred 
to  a  great  extent  by  surface  adsorption,  with  the 
major  fraction  of  the  accumulated  radionuclides 
being  associated  with  the  exoskeleton  and  lesser 
percentages  located  in  the  gut,  digestive  gland, 
muscle,  and  hemolymph.  The  pattern  of  radio- 
tracer depuration  was  always  biphasic,  with  the 
long-lived  retention  compartment  retaining  the 
largest  fraction  of  whole-body  radioactivity.  After 
long-term  depuration,  it  was  observed  that  radion- 
uclides were  eliminated  more  rapidly  from  internal 
tissues  than  from  the  exoskeleton.  Unassimilated 
labelled  food  often  was  retained  in  the  gut  for 
more  than  2  mo  and  released  only  infrequently  in  a 
loosely  bound  condition.  The  feeding-digestive 
strategy  observed  in  these  highly  mobile,  scaveng- 
ing isopods  potentially  could  act  as  a  biological 
mechanisms  for  the  widespread  dispersion  of  radio- 
active wastes  introduced  by  contamination  of  the 
environment.  (Rochester-PTT) 
W87-01058 


QUANTITATIVE  DISTRIBUTION  OF  THE 
MEIOFAUNA  IN  THE  VICINITY  OF  MAR- 
SEIXLES'  SEWAGE  OUTFALL  (DISTRIBU- 
TION QUANTITATIVE  DE  LA  MEIOFAUNE 
DANS  L'AIR  D'EPANDAGE  DE  L'EGOUT  DE 
MARSEILLE), 

Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 
des  Invertebres  Marine. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01060 


PARTICULATE  DNA  IN  SUBTROPICAL  OCE- 
ANIC AND  ESTUARINE  PLANKTONIC  ENVI- 
RONMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01062 


UPTAKE  AND  TRANSLOCATION  OF  PHOS- 
PHORUS IN  EELGRASS  (ZOSTERA  MARINA), 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

H.  Brix,  and  J.  E.  Lyngby. 

Marine  Biology  MBIOAJ,  Vol.  90,  No.  1,  p  111- 

1 16,  December  1985.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Eelgrass,  'Bottom  sediments,  'Phos- 
phorus-32,  'Cycling  nutrients,  'Absorption, 
'Translocation,  'Autoradiography,  Isotope  stud- 
ies, Plant  growth,  Plant  physiology,  Light,  Leaves, 
Roots,  Rhizomes. 

The  uptake  and  translocation  of  P  in  Zostera 
marina  L.  was  studied  in  two-compartment  cham- 
bers using  32P  and  autoradiography.  Eelgrass  was 
able  to  take  up  P  both  with  leaves  and  root- 
rhizomes.  Only  a  small  amount  (<4%)  of  the  total 
P  taken  up  from  either  source  was  translocated 
within  the  plant  during  an  incubation  time  of  120 
hr.  Release  of  translocated  P  to  the  surrounding 
water  was  not  detected.  Translocated  P  was  local- 
ized in  actively-growing  tissues.  The  uptake  of  P  in 
leaves  and  the  bidirectional  translocation  in  the 
plants  was  significantly  lower  in  the  dark.  The 
uptake  of  P  in  root-rhizomes  was  unaffected  by 
light-conditions.  The  concentration  of  P  in  one 
compartment  did  not  affect  the  uptake  of  P  by 
plant  parts  in  the  other  compartment,  but  uptake  in 
both  compartments  was  reduced  significantly 
when  both  compartments  were  supplied  with  iden- 
tical P  concentrations.  The  present  results  suggest 
that  the  quantitative  importance  of  eelgrass  in  cy- 
cling of  P  between  the  sediment  and  the  water  may 
have  been  greatly  overestimated  in  earlier  studies. 
(Rochester-PTT) 
W87-01063 


TRACE    METALS    IN    MUSSELS    (MYTILUS 
EDULIS)  FROM  SOUTHWEST  ICELAND, 

Marine  Research  Inst.,  Reykjavik  (Iceland). 

J.  Olafsson. 

Marine  Biology  MBIOAJ,  Vol.  90,  No.  2,  p  223- 
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229,  January  1986.  3  fig,  5  tab,  39  ref. 

Descriptors:  'Trace  metals,  'Mussels,  'Iceland, 
Reykjavik,  Europe,  Water  pollution  sources,  Mer- 
cury, Cadmium,  Copper,  Zinc,  Lead,  Gasoline, 
Paints,  Urban  areas,  Nonpoint  pollution  sources. 

The  concentrations  of  Hg,  Cd,  Pb,  Cu,  and  Zn 
were  determined  in  Mytilus  edulis  from  48  loca- 
tions in  southwest  Iceland,  as  well  as  in  moored 
mussels.  Thirty-four  locations  away  from  popula- 
tion centers  were  selected  as  reference  stations. 
Data  on  metal  content  of  soft  tissues  were  exam- 
ined in  relation  to  both  tissue  weight  and  shell 
length.  Pb  and  Hg  contamination  were  revealed  in 
mussels  from  the  vicinity  of  Reykjavik;  leaded 
gasoline,  paints,  and  diffuse  urban  uses  are  consid- 
ered as  sources.  Results  are  compared  with  pub- 
lished mussel  watch  results  from  Europe.  (Roches- 
ter-PTT) 
W87-01065 


ADAPTIVE  MICROSTRUCTURE  OF  THE 
SPINES  OF  PARACENTROTUS  LIVTDUS 
(ECHINODERMATA:  ECHINODEA)  IN  AN 
AREA  POLLUTED  BY  DOMESTIC  EFFLUENT 
(MICROSTRUCTURE  ADAPTATTVE  DES  RA- 
DIOLES  DE  PARACENTROTUS  LIVTOUS 
(ECHINODERMATA:  ECHINOIDEA)  EN 
MILIEU  EUTROPHISE  PAR  DES  EAUX 
USEES), 

Aix-Marseille-3  Univ.  (France).  Faculte  des  Sci- 
ences et  Techniques. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01066 


CONTRIBUTION  TO  THE  ECOTOXICOLOGI- 
CAL  STUDY  OF  CADMIUM,  LEAD,  COPPER, 
AND  ZINC  IN  THE  MUSSEL  MYITLUS 
EDULIS:  I.  FIELD  STUDY, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

J.  C.  Amiard,  C.  Amiard-Triquet,  B.  Berthet,  and 
C.  Metayer. 

Marine  Biology  MBIOAJ,  Vol.  90,  No.  3,  p  425- 
431,  February  1986.  1  fig,  6  tab,  29  ref.  Ministry  of 
Environment  (France)  Grant  83187. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Mussels,  'Toxicity,  'Bay  of  Bourgneuf, 
'Seasonal  distribution,  Growth,  France,  Cadmium, 
Lead,  Copper,  Zinc,  Pollution  index. 

Factors  that  condition  bioaccumulation  in  Mytilus 
edulis  L.  were  studied  using  samples  obtained 
monthly  from  March  1982  to  May  1984  in  the  Bay 
of  Bourgneuf,  France.  Maximal  levels  of  metals 
were  observed  in  winter  and  early  spring  and 
minimal  levels  in  later  spring  and  summer.  Fluctua- 
tions in  soft-tissue  weight  appeared  to  be  the  main 
factor  explaining  seasonal  variations  in  metal  con- 
centrations in  the  mussels.  Except  for  Cd  in  mus- 
sels with  a  mean  dry  weight  of  soft  tissue  >  0.2  g, 
a  slight  decrease  in  metal  concentration  was  ob- 
served for  growing  individuals.  The  regression  co- 
efficient, b,  for  the  relationship  between  metal  con- 
centration and  soft  tissue  dry  weight  were  -0.10,  - 
0.11,  -0.13,  and  -0.27  for  Cd,  Cu,  Zn,  and  Pb, 
respectively.  The  metals  were  rather  uniformly 
distributed  among  the  different  groups  of  organs 
(visceral  mass,  gills  and  palps,  and  'remainder'). 
Fluctuations  in  metal  content  of  soft  tissue  related 
to  size  or  season  are  reflected  by  only  moderate 
differences  in  the  maximum  and  minimum  concen- 
trations of  metals  in  the  mussels,  but  they  are 
nevertheless  sufficient  to  conceal  low  chronic  or 
short-term  pollution,  except  at  those  sites  where 
the  'normal'  environmental  conditions  are  well- 
documented.  (Rochester-PTT) 
W87-01067 


COMPOSITION     OF     SNOW     IN     PACIFIC 
COASTAL  MOUNTAINS, 

Atmospheric   Environment   Service,    Downsview 

(Ontario). 

G.  A.  McBean,  and  S.  Nikleva. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

6,  p  1161-1164,  June  1986.  2  fig,  7  ref,  1  append. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  *Snow  sampling,  *Acid  rain,  'Chemi- 
cal analysis,  'British  Columbia,  Hydrogen  ion  con- 
centration, Sulfate,  Heavy  metals,  Nitrate,  Ammo- 
nium, Canada,  Georgia  Strait,  Vancouver,  Sea  salt, 
Air  pollution. 

A  snow  collection  program  was  conducted  in 
March  1982  in  the  mountainous  regions  of  south- 
western British  Columbia  (Canada).  The  spatial 
distribution  of  the  snow's  chemical  composition 
was  determined  from  the  18  locations  sampled.  In 
remote  areas  ion  concentrations  were  low  and  the 
pH  was  near  5.4.  There  was  an  appreciable  sea  salt 
component  on  windward  slopes.  Nitrate  and  am- 
monium appeared  to  be  associated  in  the  form  of 
ammonium  nitrate.  Near  Georgia  Strait  and  Van- 
couver the  pH  was  depressed  to  near  5  with  in- 
creased sulfate  and  nitrate  concentrations.  There 
also  were  enhanced  levels  of  heavy  metals  in  the 
snow.  Further  inland,  the  pH  increased  but  not  to 
remote  values.  The  sulfate  concentration  decreased 
but  enhanced  levels  of  nitrate  remained.  (Author's 
abstract) 
W87-01068 


WINTERTIME  WET  AND  DRY  DEPOSITION 
IN  NORTHERN  MICHIGAN, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 

5.  H.  Cadle,  J.  M.  Dasch,  and  R.  Van  de  Kopple. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

6,  p  1171-1178,  June  1986.  5  fig,  6  tab,   13  ref. 

Descriptors:  'Precipitation,  'Michigan,  'Winter, 
•Seasonal  distribution,  Bucket  method,  Snow  sam- 
pling, Hydrogen  ion  concentration,  Sulfate,  Ni- 
trate, Ammonium,  Calcium,  Magnesium,  Sodium, 
Potassium,  Chlorides,  Ions,  Deciduous  canopy, 
Red  pine  canopy,  Snowpack. 

Wet  and  dry  deposition  were  monitored  at  a  sta- 
tion near  the  tip  of  Michigan's  lower  peninsula, 
approximately  350  km  north  of  Detroit  for  three 
winters.  Dry  deposition  was  measured  by  the  con- 
ventional bucket  method  and  by  measuring  in- 
creases in  concentration  in  exposed,  elevated  snow 
samples.  Average  results  of  the  two  methods  were 
in  reasonable  agreement.  The  cumulative  wet  and 
dry  deposition  quantities  agreed  well  with  snow- 
pack  accumulations  until  the  first  thaw  period.  Dry 
deposition  to  snow  accounts  for  less  than  15%  of 
the  total  H(+),  S04(2-),  N03(-),  and  NH4(+)  and 
approximately  25%  of  the  Ca(2  +  ),  Mg(2+), 
Na(  +  ),  K(  +  ),  and  Cl(-)  during  an  average  precipi- 
tation year.  Snowpack  measurements  also  were 
made  under  deciduous  and  red  pine  canopies.  De- 
creases in  H(  +  )  and  N03(-)  were  observed  under 
the  red  pine  canopy.  (Author's  abstract) 
W87-01069 


URBAN  DEW:  ITS  COMPOSITION  AND  IN- 
FLUENCE ON  DRY  DEPOSITION  RATES, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-01071 


REGIONAL-SCALE  PRECIPITATION  SCAV- 
ENGING OF  S02,  S04,  N03,  AND  HN03, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

W.  H.  Chan,  and  D.  H.  S.  Chung. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

7,  p  1397-1402,  July  1986.  4  tab,  31  ref. 

Descriptors:  'Acidic  Precipitation  in  Ontario 
Study,  'Sulfur  dioxide,  'Sulfates,  'Nitrates, 
•Nitric  acid,  'Precipitation  scavenging,  'Air  pollu- 
tion, 'Acid  rain,  Rain,  Snow,  Canada. 

Daily  air  and  precipitation  concentration  data  from 
monitoring  sites  in  the  APIOS  (Acidic  Precipita- 
tion in  Ontario  Study)  network  were  examined  to 
yield  rain  and  snow  scavenging  ratios  of  S02, 
S04{2-),  N03(-),  and  HN03.  Rain  was  more  effi- 
cient in  scavenging  S04{2-)  than  S02;  snow  was 
slightly  more  efficient  than  rain  in  scavenging 
S04(2-).  The  scavenging  of  S02  by  snow  was 
negligible.  Both  rains  and  snow  were  more  effi- 
cient in  scavenging  HN03  than  N03(-).  Whereas 


the  scavenging  efficiencies  of  HN03  by  rain  and 
snow  were  comparable,  snow  was  more  efficient 
than  rain  in  scavenging  N03(-).  On  an  annual  basis, 
scavenging  ratios  (W)  derived  from  precipitation 
(mg/1)  and  air  (microgram/1)  concentrations,  are 
estimated  for  S04(2-)  to  be  430,000,  for  S02  to  be 
46,000,  for  N03(-)  to  be  470,000,  and  for  HN03  to 
be  840,000.  On  average,  direct  scavenging  of  ambi- 
ent air  S02  and  N03(-)  accounts  for  less  than  15% 
of  S04(2-)  and  N03(-)  in  precipitation.  (Author's 
abstract) 
W87-01072 


INTERLABORATORY  COMPARISONS  OF 
THE  DETERMINATION  OF  PH  IN  POORLY 
BUFFERED  FRESH  WATERS, 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01074 


OCCURRENCE  OF  MONOALKYLLEAD  SPE- 
CIES DURING  THE  SPECIATION  OF  ORGAN- 
OLEAD, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

R.  J.  A.  Van  Cleuvenbergen,  D.  Chakraborti,  and 
F.  C.  Adams. 

Analytica  Chimica  Acta  ACACAM,  Vol.  182,  p 
239-244,  April  30,  1986.  1  fig,  1  tab,  16  ref.  FKFO 
(Belgium)  Grant  2.0091.85,  EC  Grant  768-B/RS. 

Descriptors:  'Path  of  pollutants,  'Lead,  'Chemical 
analysis,  'Grignard  derivatization,  'Organolead, 
Trialklyllead,  Dialkyllead,  Monoalkyltributyllead. 

When  tri-  and  dialkyllead  levels  are  determined  in 
environmental  samples  by  a  method  based  on  Gri- 
gnard derivatization  and  subsequent  gas  chroma- 
tography/atomic  absorption  spectrometry,  mon- 
oalkyllead  species  are  sometimes  detected.  A  rear- 
rangement process  occurring  during  or  following 
Grignard  derivatization  explains  this  occurrence  at 
least  partly.  The  accuracy  of  the  determination 
does  not  suffer  significantly  from  this  limited-scale 
reaction,  but  the  detection  of  a  monoalkyltributyl- 
lead species  does  not  mean  necessarily  that  the 
sample  contains  monoalkyllead  compounds.  (Au- 
thor's abstract) 
W87-01075 


MINE   WASTE   POLLUTION    OF   THE    MO- 

LONGLO  RTVER,  NEW  SOUTH  WALES  AND 

THE    AUSTRALIAN    CAPITAL    TERRITORY: 

EFFECTIVENESS  OF  REMEDIAL  WORKS  AT 

CAPTAINS  FLAT  MINING  AREA, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01083 


PHOTOOXIDATION  OF  THIOETHER  PESTI- 
CIDES ON  SOIL  SURFACES, 

Nevada  Univ.,  Reno.  Dept.  of  Biochemistry. 
K.  Gohre,  and  G  C.  Miller. 

Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  34,  No.  4,  p  709-713,  July-August 
1986.  8  fig,  2  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Oxidation,  'Pesticides,  'Disulfoton,  'Meth- 
iocarb,  'Butocarboxim,  'Fenthion,  'Chemical  deg- 
radation, 'Soil  surfaces,  Sulfer,  Thioether  pesti- 
cides, Irradiation,  Oxygen,  Organic  soils. 

Four  thioether  pesticides  (disulfoton,  methiocarb, 
butocarboxim  and  fenthion)  were  exposed  to  sun- 
light to  determine  whether  each  undergoes  photo- 
chemical conversion  to  the  sulfoxide  when  sorbed 
on  soil.  Disulfoton  experienced  the  most  rapid  loss 
on  the  three  soils  studied  while  methiocarb  degrad- 
ed most  slowly.  The  probable  oxidant  forming  the 
sulfoxides  is  singlet  oxygen,  but  other  oxidation 
pathways  are  possible.  Sulfoxide  production  was 
not  shown  to  be  caused  by  metabolic  processes. 
The  lowest  organic  content  soil  gave  the  most 
rapid  degradation  rates.  Conversion  rates  of  sulfur- 
containing  pesticides  were  rapid  enough  to  demon- 
strate that  photooxidation  is  an  important  transfor- 


mation pathway  for  these  compounds  on  soil  sur- 
faces. (Michael-PTT) 
W87-01117 


RESIDUES  OF  ALDICARB  AND  FENAMI- 
PHOS  IN  SOIL,  LEAVES,  AND  FRUIT  FROM 
A  TREATED  VINYARD, 

Plant  Protection  Research  Inst.,  Pretoria  (South 

Africa). 

M.  Krause,  J.  T.  Loubser,  and  P.  R.  de  Beer. 

Journal    of   Agricultural    and    Food    Chemistry 

JAFCAU,  Vol.  34,  No.  4,  p  717-720,  July-August 

1986.  1  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Nematocides, 
•Vine  crops,  *Metabolites,  *Aldicarb,  •Fenami- 
phos,  'Oxidation,  Sulfoxides,  Sulfone,  Soil  con- 
tamination, Plant  tissues,  Fruit  crops. 

A  study  was  conducted  to  determine  whether  un- 
acceptably  high  concentrations  of  total  aldicarb 
(TA)  or  total  fenamiphos  (TF)  were  present  in 
harvested  grapes  after  applications  at  dosages  used 
in  other  crops  and  to  compare  leaching  and  persis- 
tance  of  the  compounds  in  soil.  The  nematocides 
were  applied  over  the  entire  area  and  in  bands  on 
either  side  of  the  rows  of  vines.  A  gas  chromato- 
graph  with  packed  columns  was  used  to  determine 
TA  and  TF  residues  in  the  roots,  soil,  leaves  and 
fruit  from  treated  vinyards.  No  TA  residues  were 
present  28  days  after  application,  but  TF  residues 
were  still  present  in  the  30-60  centimeter  soil  layer. 
Fruit  samples  contained  less  than  0.01  milligram 
per  kilogram  of  TA  and  less  than  0.02  milligram 
per  kilogram  of  TF  at  harvesting.  Band  application 
resulted  in  a  lower  maximum  leaf  concentrtion  of 
TA,  but  a  higher  concentration  of  TF.  (Michael- 
PTT) 
W87-01118 


METABOLISM  OF  ALACHLOR  AND  PRO- 
PACHLOR  IN  SUSPENSIONS  OF  PRETREAT- 
ED  SOILS  AND  IN  SAMPLES  FROM  GROUND 
WATER  AQUD7ERS, 

Cornell  Univ.  Agricultural  Experiment  Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
N.  J.  Novick,  R.  Mukherjee,  and  M.  Alexander. 
Journal  of  Agricultural  and  Food  Chemistry 
JAFCAU,  Vol.  34,  No.  4,  p  721-725,  July-August 
1986.  2  fig,  1  tab,  16  ref.  USDA  Agreement 
USDA-TPSU-2057-261,  EPA  Assistance  Agree- 
ment CR809735-02-0. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Metabolism,  'Herbicides,  'Soil  absorption 
capacity,  'Aquifers,  'Microorganisms,  'Microbial 
degradation,  'Mineralization,  Alachlor,  Propach- 
lor,  Leaching,  Soil  types,  Trace  levels. 

A  study  was  conducted  to  determine  whether  soil 
suspensions  treated  with  the  herbicides  alachlor 
and  propachlor  would  mineralize  these  compounds 
and  whether  samples  from  ground  water  aquifers 
into  which  the  herbicides  might  leach  would  me- 
tabolize them  and  whether  microorganisms  capa- 
ble of  mineralizing  the  compounds  could  be  isolat- 
ed. Alachlor  was  not  as  completely  nor  as  rapidly 
mineralized  as  propachlor  by  various  soil  types. 
Microorganisms  capable  of  mineralizing  alachlor 
could  not  be  isolated.  Samples  from  ground  water 
aquifers  mineralized  less  than  one  percent  of  the 
herbicides  at  the  lower  concentrations,  but  four 
organic  products  were  formed  from  the  alachlor. 
A  mixture  of  two  bacteria  mineralized  57.6  percent 
of  ring-labeled  propachlors  in  52.5  hours  and  a 
product  of  microbial  metabolism  was  identified  as 
N-isopropylaniline.  Study  results  suggest  that  min- 
eralization is  a  major  means  for  soil  destruction  of 
propachlor  but  not  for  alachlor.  (Michael-PTT) 
W87-01119 


HEAVY-METAL  ABSORPTION  BY  SOYBEAN 
ON  SEWAGE  SLUDGE  TREATED  SOIL, 

North  Carolina  Agricultural  and  Technical  State 

Univ.,  Greensboro.   Dept.  of  Plant  Science  and 

Technology. 

M.  R.  Reddy,  and  S.  J.  Dunn. 

Journal    of    Agricultural    and    Food    Chemistry 

JAFCAU,  Vol.  34,  No.  4,  p  750-753,  July-August 
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1986.  2  fig,  4  tab,  28  ref. 

Descriptors:  *Path  of  pollutants,  'Heavy  metals, 
•Absorptions,  'Soybeans,  'Digested  sludge,  'Soil 
absorption  capacity,  Cadmium,  Nickel,  Curium, 
Sludge  utilization,  Plant  tissues,  Seeds,  Zinc. 

Absorption  and  distribution  of  the  heavy  metals 
cadmium,  nickel,  zinc  and  curium  by  Bragg  and 
Ransom  varieties  of  soybeans  from  sludge  treated 
soil  was  studied.  The  soybeans  exhibited  significant 
differences  in  absorption  of  cadmium  and  curium. 
Concentrations  of  heavy  metals  varied  significant- 
ly among  the  different  tissues  of  the  plants.  Cadmi- 
um concentrations  increased  more  than  zinc  con- 
centrations on  the  basis  of  background  level. 
Nickel  concentration  was  increased  to  the  greatest 
extent  by  sludge-applied  metals.  Heavy  metal  con- 
centrations in  soybean  seed  were  below  the  recom- 
mended limit  for  livestock.  (Author's  abstract) 
W87-01120 


GEOCHEMICAL  BEHAVIOR  OF  ALUMINUM 
IN  ACIDIFIED  SURFACE  WATERS, 

Geological  Survey,  Menlo  Park,  CA. 

D.  K.  Nordstrom,  and  J.  W.  Ball. 

Science  SCIEAS,  Vol.  232,  No.  4746,  p  54-56, 

April  4,  1986.  1  fig,  20  ref. 

Descriptors:  'Geochemistry,  'Aluminum,  'Acid 
mine  drainage,  Hydrogen  ion  concentration, 
Chemical  properties,  Chemical  reactions,  Equilib- 
rium, Solubility,  Gibbsite,  Aluminum  hydroxide. 

Water  sampling  from  a  drainage  basin  containing 
acid  mine  water  revealed  that,  when  a  broad 
enough  range  of  pH  has  been  measured,  aluminum 
shows  both  conservative  (nonreacting)  and  non- 
conservative  (reacting)  behavior  in  modified 
stream  water.  Behavior  transition  occurs  in  the  pH 
range  of  4.5  to  5.0.  Nonconservative  behavior  is 
closely  correlated  with  the  equilibrium  solubility 
of  a  microcrystalline  gibbsite  or  amorphous  alumi- 
num hydroxide.  (Michael-PTT) 
W87-01138 


FATE  OF  FOREIGN  COMPOUNDS  IN  THE 
ENVIRONMENT, 

A.  C.  Anderson,  and  A.  A.  Abdelghani. 

Journal  of  Community  Health  JCMHB,  Vol.  10, 

No.  3,  p  172-179,  Fall  1985.  1  fig,  26  ref. 

Descriptors:  'Fate  of  pollutants,  'Arsenic  com- 
pounds, Environment,  Toxicity,  Chemical  proper- 
ties, Ecosystems,  Transport  depletion. 

The  parameters  that  must  be  considered  when 
predicting  the  fate  of  a  compound  in  the  environ- 
ment and  its  toxicity  to  organisms  are  listed.  These 
include  chemical  characteristics,  ecosystem  char- 
acteristics and  transport  processes.  An  example  is 
given  which  relates  these  factors  to  the  distribution 
and  fate  of  arsenical  compounds  in  the  environ- 
ment. (Michael-PTT) 
W87-01139 


HEAVY  METALS  IN  FISH  FROM  A  SERIES 
OF  METAL-CONTAMINATED  LAKES  NEAR 
SUDBURY,  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01142 


TEMPORAL   STUDY    OF   COLLOIDAL   AND 

DISSOLVED  ORGANIC  CARBON  IN  RTVERS: 

APPARENT  MOLECULAR  WEIGHT  SPECTRA 

AND  THED*  RELATIONSHD?  TO  BACTERIAL 

ACnVTTY, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01152 


SIMULATED  REGIONAL  VARIATIONS  IN 
PESTICIDE  RUNOFF, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 


D.  A.  Haith. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  1,  p  5-8,  January-March  1986.  1  fig,  6  tab, 
17  ref. 

Descriptors:  'Runoff,  'Water  pollution  sources, 
•Path  of  pollutants,  'Pesticides,  'Model  studies, 
'Mathematical  models,  'Fate  of  pollutants,  Insecti- 
cides, Hydrology,  Soil  chemistry,  Weather,  Atra- 
zine,  Carbofuran. 

Mathematical  models  for  daily  weather,  hydrolo- 
gy, and  soil  chemistry  were  combines  in  a  general 
approach  for  estimating  pesticide  runoff.  Runoff 
losses  of  atrazine  and  carbofuran  were  simulated 
for  hypothetical  9-ha  corn  fields  in  New  York, 
Georgia,  Iowa,  Texas,  and  Kentucky.  Two  repre- 
sentative soils  were  considered:  a  well-drained 
sandy  loam  and  a  poorly-drained  silty  clay  loam. 
Each  case  was  simulated  for  100  yr  by  a  Monte 
Carlo  process  to  produce  100  samples  of  annual 
pesticide  runoff.  Mean  annual  pesticide  losses 
ranged  from  0.7  to  6.3%  of  application  for  atrazine 
and  from  0.8  to  11.4%  for  carbofuran.  Statistical 
analyses  of  the  samples  indicated  that  soil  type 
affects  pesticide  runoff,  with  the  silty-clay  loam 
producing  significantly  greater  losses  than  the 
sandy  loam.  Regional  similarities  and  differences 
were  also  identified.  New  York  pesticide  losses 
were  significantly  lower  than  those  from  the  other 
four  sites.  Pesticide  runoff  values  from  Georgia 
and  Texas  were  statistically  similar.  Variations  in 
pesticide  runoff  are  largely  explained  by  seasonal 
runoff  volume.  Regressions  on  mean  runoff 
volume  during  the  month  of  pesticide  application 
explained  more  than  89%  of  the  observed  variation 
in  mean  annual  pesticide  in  runoff.  (Author's  ab- 
stract) 
W87-01154 


DECOMPOSITION  OF  POTATO  PROCESSING 
WASTES  IN  SOU, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

J.  H.  Smith. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  1,  p  13-16,  January-March  1986.  3  fig,  4 

tab,  13  ref. 

Descriptors:  'Fate  of  pollutants,  'Decomposition, 
'Soil,  'Wastes,  'Food-processing  wastes,  'Land 
disposal,  Industrial  wastes,  Organic  wastes. 

Solid  filtered  or  centrifuged  potato  processing 
wastes  were  obtained  from  three  potato  processors 
in  Idaho  and  added  to  soils  at  rates  of  0,  2.5,  10, 
and  25  g/kg.  Decomposition  of  the  added  wastes 
was  determined  by  measuring  C02  evolution  in  a 
flowing  air  stream  passing  over  the  soil  in  the 
incubation  flask.  Each  increment  of  added  organic 
waste  material  increased  the  amount  of  carbon 
evolved  during  the  12- week  incubation.  The  waste 
materials  contained  6.8,  20.4,  or  65.5  g  N/kg  waste. 
However,  these  differences  in  N  did  not  change 
the  amount  of  C02  evolved  at  the  12- week  incuba- 
tion, although  the  evolution  curves  were  shaped 
somewhat  differently  during  the  12  weeks.  Regres- 
sion analyses  of  the  cumulative  carbon  resulted  in 
highly  significant  R  square  values  being  obtained 
for  each  potato  processing  waste  material.  Decom- 
position of  the  solid  waste  materials  ranged  from 
24  to  92%  depending  upon  the  source  and  applica- 
tion rate,  the  rapid  decomposition  of  the  solid 
wastes  verified  field  research  indicating  that  potato 
wastes  have  not  more  than  1  yr  residual  fertilizer 
value.  The  organic  waste  is  not  likely  to  accumu- 
late in  the  field.  (Author's  abstract) 
W87-01155 


INTERFLOW,  OVERLAND  FLOW  AND 
LEACHING  OF  NATURAL  NUTRIENTS  ON 
AN  ALFISOL  SLOPE  OF  SOUTHERN  BAHIA, 
BRAZIL, 

Cacao  Research  Center,  Itabuna  (Brazil).  Div.  of 

Geosciences. 

J.  de  O.  Leite. 

Journal  of  Hydrology,  JHYDA7,  Vol.  80,  No.  1/2, 

p  77-92,  September  15,  1985.  2  fig,  8  tab,  16  ref. 

Descriptors:  'Nutrients,  'Slopes,  'Overland  flow, 
•Brazil,  'Flow,  'Leaching,  Hydrology,  Rainfall- 


Sources  Of  Pollution — Group  5B 

runoff  relationships,  Cropland,  Runoff,  Calcium, 
Magnesium,  Sodium,  Potassium,  Nitrogen,  Phos- 
phorus, Iron,  Seasonal  variation. 

Volumes  of  overland  flow  and  interflow  were 
measured  daily  and  samples  analyzed  monthly  for 
Ca,  Mg,  Na,  K,  N,  P,  and  Fe  on  a  slope  of  Alfisol 
planted  with  cacao  in  Bahia,  Brazil.  The  highest 
overland-flow  volumes  represented  24%  and  the 
highest  interflow  53%  of  the  rainfall,  but  on  the 
average  the  volumes  of  overland  flow  and  inter- 
flow represented  1  and  14%  of  the  annual  rainfall. 
The  percentage  of  interflow  increases  with  increas- 
ing rainfall.  In  winter,  it  is  higher  than  in  summer, 
except  during  the  highest  rains  observed.  The 
mean  annual  loss  for  calcium  was  85.8  kg  per 
hectare  per  year;  for  magnesium  18.2;  potassium 
17.0;  sodium  23.5;  nitrogen  22.1;  iron  5.5;  and 
phosphorus  0.9.  In  relative  terms,  the  K  losses  are 
highest,  indicating  that  this  element  is  most  leach- 
able.  The  interflow  volumes  and  the  amounts  of 
Na,  K,  N,  and  P  correlated  at  the  1%  significance 
level  in  both  plots.  In  general,  the  leaching  of 
nutrients  varied  with  the  intensity  of  the  interflow 
(especially  for  Na,  K,  N,  and  P),  the  leaching  of 
nutrients  through  overland  flow  being  of  less  im- 
portance. (Author's  abstract) 
W87-01167 


ESTIMATE  OF  DISPERSION  IN  AN  UNSATU- 
RATED AQUIFER, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

D.  Stephenson,  and  A.  S.  M.  de  Jesus. 

Journal  of  Hydrology,  JHYDA7,  Vol.  81,  No.  1/2, 

p  45-55,  October   30,    1985.   8  fig,    1   tab,   7  ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•South  Africa,  *Soil  dispersivity,  'Aquifers, 
'Groundwater  pollution,  'Radioactive  waste  dis- 
posal, Mathematical  models,  Saturated  soils,  Waste 
disposal. 

The  Nuclear  Development  Corporation  of  South 
Africa  is  constructing  a  low-level  radioactive 
waste  disposal  site  in  an  arid  region  west  of  South 
Africa.  A  groundwater  model  was  developed 
which  requires  site-specific  data;  this  work  de- 
scribes procedures  for  assessing  the  dispersivity  of 
the  soil.  Preliminary  laboratory  tests  using  a 
sodium  chloride  solution  various  levels.  The  site 
tests  were  then  done  by  injecting  a  pulse  of  scandi- 
um-46  into  a  hole  and  monitoring  the  displacement 
of  the  radioactive  cloud  as  it  moved  down  under 
gravity  and  spread  laterally.  A  mathematical 
model  was  developed  to  predict  the  behavior  of 
the  cloud.  Calibration  of  the  model  yielded  vertical 
and  horizontal  dispersivities.  The  dispersion  of  ra- 
dioactivity at  the  cloud  front  was  assumed  to  occur 
in  unsaturated  medium,  while  the  continuously  in- 
jected water  behind  the  radioactivity  was  assumed 
to  disperse  in  a  saturated  medium.  Thus,  monitor- 
ing the  concentration  of  both  yielded  approximate 
values  for  the  effective  dispersivities  in  unsaturated 
and  saturated  media.  (Doria-PTT) 
W87-01172 


SEDIMENT    AND    NUTRDZNT    DISCHARGE 
THROUGH  STREAMFLOW  FROM  TWO  EX- 
PERIMENTAL   WATERSHEDS    IN    MATURE 
OAK-BEECH    FOREST    ECOSYSTEMS    NEAR 
ISTANBUL,  TURKEY, 
Istanbul  Univ.  (Turkey).  Faculty  of  Forestry. 
A.  N.  Balci,  N.  Ozyuvci,  and  S.  Ozhan. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No  1/2, 
p  31-47,  June  15,  1986.  11  fig,  5  tab,  8  ref. 

Descriptors:  'Sediment  discharge,  'Nutrient  re- 
moval, 'Stream  discharge,  'Watersheds,  'Forest 
watersheds,  'Istanbul,  Turkey,  Calibrations,  Sus- 
pended sediments,  Catchment  areas,  Groundwater 
basins,  Sediments,  Water  yield,  Water  manage- 
ment. 

Initial  results  are  summarized  for  the  17  months  of 
the  calibration  phase  of  a  paired  watershed  experi- 
ment from  two  experimental  wathersheds  in 
mature  oak-beech  forest  ecosystems  near  Istanbul, 
Turkey.  The  water  discharge  from  wathershed  IV 
is  usually  higher  during  the  rainy  season  tha  that 


* 


71 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


from  watershed  I,  but  this  trend  reverses  during 
the  dry  season.  Annual  suspended  sediment  loads 
are  low,  of  the  order  of  60-80  kg  per  hectare  per 
the  rarte  of  streamflow.  Average  monthly  loss  of 
nutrients  correlates  significantly  with  streamflow. 
Regression  equations  are  presented  for  these  rela- 
tions. Annual  losses  of  Ca,  Mg,  CI,  HC03,  and  Na 
are  substantially  higher  than  for  K,  N,  and  P.  The 
losses  of  N  are  3-4  kg  per  hectare  per  year,  and 
those  for  P  around  0.4  kg  per  hectaree  per  year. 
(Author's  abstract) 
W87-01179 


PRELIMINARY  ASSESSMENT  OF  THE  RE- 
GIONAL DISPERSIVTTY  OF  SELECTED 
BASALT  FLOWS  AT  THE  HANFORD  SITE, 
WASHINGTON,  U.S.A., 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

A.  M.  Lavenue,  and  P.  A.  Domenico. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 

p  151-167,  June  15,  1986.  9  fig,  1  tab,  12  ref.  Basalt 

Waste  Isolation  Project  (Rockwell  International). 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  *Basalts,  'Hanford  Site,  *Model  stud- 
ies, *Dispersivity,  'Fate  of  pollutants,  'Malen- 
claves,  Washington,  Tracers,  Environmental  trac- 
ers, Crystalline  rocks,  Groundwater  pollution, 
Water  pollution,  Radioactive  waste  disposal,  Nu- 
clear power  plants. 

Dispersivity  is  one  of  the  hydraulic  parameters 
controlling  the  distribution  in  groundwater  of 
chemical  constituents  migrating  from  a  source 
region.  Suitable  environmental  tracers  normally 
result  from  some  natural  event  in  the  geologic  past. 
Such  an  event  may  have  occurred  at  the  U.S. 
Department  of  Energy  Hanford  Site  in  the  State  of 
Washington,  resulting  in  a  chemical  enclave  of 
regional  proportions.  A  preliminary  interpretation 
is  that  the  enclave  occurs  immediately  down-gradi- 
ent from  a  hydraulic  barrier,  possibly  a  fault, 
which  may  have  placed  deeper  formations  in  hy- 
draulic connection  with  the  upper  basalts.  With 
this  hypothesized  source  for  constituents  making 
up  the  enclave,  the  observed  concentrations  were 
employed  in  a  preliminary  attempt  to  assess  the 
regional  dispersivity.  The  mathematical  method 
employed  assumes  that  the  symmetrical  enclave, 
and  part  of  the  problem  deals  with  identifying  that 
symmetry.  The  results  obtained  are  reasonable 
compared  to  the  range  in  dispersivities  determined 
in  laboratory,  tracer,  and  model-scale  studies.  (Au- 
thor's abstract) 
W87-01186 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2F. 
W87-01187 


CROPLAND  SOURCES  OF  WATER  POLLU- 
TION, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
H.  M.  Peskin. 

Environment  ENVTAR,  Vol.  28,  No.  4,  p  30-34, 
44,  May  1986.  3  fig.l  tab,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Cropland 
sources,  'Clean  Water  Act,  'Croplands,  'Non- 
point  pollution  sources,  Cultivated  lands,  Water 
pollution  control. 

There  has  been  a  growing  perception  that  the 
original  objectives  of  the  Clean  Water  Act  will  not 
be  realized  unless  more  attention  is  directed 
toward  nonpoint  sources  of  water  pollution,  which 
include  runoff  from  urban  streets,  rangeland,  pas- 
tureland,  forestland,  cropland,  and  stream-bank 
erosion.  Because  cropland  is  an  important  source 
of  sediment  and  related  pollutants,  it  has  attracted 
much  of  the  attention  of  policy  analysts.  The  ero- 
sion of  cropland  soils  has  been  a  major  concern  of 
agricultural  policymakers  for  over  50  years.  This 
concern  has  been  largely  grounded  in  the  fear  that 
the  on-farm  damages  caused  by  erosion  will  effect 
the  land's  ability  to  support  crops.  While  concerns 


about  off-farm  damages  have  held  a  lower  societal 
priority,  recent  research  suggests  that  the  costs  to 
society  of  these  off-farm  damages-such  as  water 
pollution,  sedimentation,  and  eutrophication-may 
exceed  the  value  of  on-farm  losses  in  crop  produc- 
tion. Depending  on  the  decay  rate  of  particular 
sediment-related  pollutants,  interstate  transport  of 
pollutants  can  be  a  major  determinant  of  down- 
stream water  quality.  This  suggests  the  need  for  at 
least  a  regional  policy  approach.  If  the  pollutant  of 
concern,  only  has  cropland  origins,  then  an  exclu- 
sive cropland  focus  would  be  appropriate.  It  might 
be  worthwhile  to  investigate  indirect  control  strat- 
egies for  difficult-to-control  nonpoint  sources. 
(Khumbatta-PTT) 
W87-01202 


CADMIUM  BIOACCUMULATION  STUDIES 
IN  THE  FRESHWATER  MOLLUSCS  ANO- 
DONTA  CYGNEA  AND  UNIO  ELONGATULUS, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

A.  Cassini,  L.  Tallandini,  N.  Favero,  and  V. 

Albergoni. 

Comparative      Biochemistry      and      Physiology 

CBPCB5,  Vol.  84C,  No.  1,  p  35-41,  1986.  4  fig,  3 

tab,   45    ref.    National   Research   Council   (Italy) 

Grant  83.02.075.56  subproject  5,  ob  64;  CEE  ENV 

568-1. 

Descriptors:  'Bioaccumulation,  'Mollusca,  *Ano- 
donta  Cygnea,  'Cadmium,  'Unio  Elongatulus, 
Toxicity,  Biological  magnification,  Bivales,  Heavy 
metals. 

Heavy  metal  can  exert  a  toxic  action  on  organisms; 
the  features  and  intensity  of  damage  depend  on  the 
nature  and  level  of  the  metal.  Regulation  is  gener- 
ally assumed  for  essential  metals,  through  which 
metal  levels  remain  under  the  limits  of  toxicity  for 
the  organism.  An  analogous  process  has  rarely 
been  described  for  non-essential  metals.  Cadmium 
is  a  non-essential  metal  which  certainly  interacts 
with  the  metabolism  of  divalent  essential  metals  at 
different  subcellular  levels  and  may  be  accumulat- 
ed into  tissues.  The  effects  of  cadmium  exposure 
have  been  studied  in  two  freshwater  bivalves,  An- 
odonta  cygnea  and  Unio  elongatulus.  Cadmium 
exposure  induces  an  unremarkable  cadmium 
uptake  in  the  tissues  of  both  the  organisms.  The 
low  metal  concentration  in  the  tissues  together 
with  the  absence  of  suffering  seem  to  indicate  the 
presence  of  some  kind  of  regulation.  Cadmium 
exposure  has  little  effect  on  copper  and  zinc  levels 
and  distribution  indicating  little  interaction  be- 
tween cadmium  and  divalent  essential  metals  in 
these  organisms.  The  percentage  distribution  of 
cadmium  fractions  obtained  from  Sephadex  G-75 
varies  with  metal,  organism  and  tissue  suggesting 
that  high  molecular  weight  metal  chelating  com- 
pounds are  actually  present  in  the  organisms.  The 
detoxification  capabilities  of  different  organisms 
are  discussed  in  relation  to  the  differences  found  in 
two  closely  related  freshwater  animals.  (See  also 
W87-01207)  (Khumbatta-PTT) 
W87-01206 


REGULATION  AND  SUBCELLULAR  DISTRI- 
BUTION OF  COPPER  IN  THE  FRESHWATER 
MOLLUSCS  ANODONTA  CYGNEA  (L.)  AND 
UNIO  ELONGATULUS  (PF.), 
Padua  Univ.  (Italy).  Dept.  of  Biology. 
L.  Tallandini,  A.  Cassini,  N.  Favero,  and  V. 
Albergoni. 

Comparative  Biochemistry  and  Physiology 
CBPCB5,  Vol.  84C,  No.  1,  p  43-49,  1986.  4  fig,  2 
tab,  41  ref.  National  Research  Council  (Italy) 
Grant  83.02.075.56  subproject  5,  0b  64;  CEE  ENV 
568-1. 

Descriptors:  'Subcellular  distribution,  'Copper, 
•Freshwater  molluscs,  'Anodonta  Cygnea,  'Unio 
Elongatulus,  Heavy  metals,  Toxicity,  Bivalves. 

Many  organisms,  particularly  some  marine  bivalve 
molluscs,  are  able  to  accumulate  high  concentra- 
tions of  copper,  zinc,  cadmium,  manganese,  etc. 
well  above  the  environmental  levels  without  suf- 
fering. The  ability  to  survive  severe  metal  expo- 
sure has  been  investigated  in  relation  to  the  mecha- 
nisms involved  in  metal  metabolism  and  particular- 
ly in  relation  to  the  role  of  metallothioneins  (MTs). 


The  effects  of  copper  exposure  were  studied  in 
two  freshwater  bivalves,  Anodonta  cygnea  and 
Unio  elongatulus.  Copper  exposure  induces  a  small 
degree  of  copper  accumulation  in  both  organisms 
leading  to  the  hypothesis  of  a  regulatory  mecha- 
nism for  copper  intake.  Copper  distribution  in  the 
particulate  fractions  is  affected  by  copper  treat- 
ments, with  an  increase  in  the  lysosome-enriched 
fraction.  Copper  exposure  does  not  affect  zinc 
levels  and  distribution.  The  percentage  distribution 
of  copper  and  zinc  among  the  cytosol  fractions 
obtained  from  Sephadex  G-75  varies  with  the  orga- 
nism, tissue  and  copper  exposure  suggesting  that 
high  molecular  weight  chelating  compounds  are 
actually  present  in  the  two  organisms.  (See  also 
W87-01206)  (Khumbatta-PTT) 
W87-O1207 


TRACE  METAL  EXPORT  IN  URBAN  RUNOFF 
AND  ITS  BIOLOGICAL  SIGNIFICANCE, 

Water  Research  Center,  Canberra  (Australia). 
P.  Liston,  and  W.  Maher. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  900-905, 
June  1986.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Trace  metals,  'Urban  runoff,  'Water 
pollution  effects,  'Aquatic  environment,  'Non- 
point  pollution  sources,  Ecosystems,  Water  pollu- 
tion sources,  Sediments,  Metals,  Runoff,  Streams, 
Tubificids,  Aquatic  animals,  Oligochaetes. 

Selected  trace  metals  were  measured  in  sediments 
of  a  stream  draining  an  urban  catchment  to  deter- 
mine the  relationship  of  trace  metal  concentrations 
in  the  sediment  fractions  to  concentrations  avail- 
able for  uptake  by  resident  detritovores  (tubificids). 
The  trace  metal  concentrations  in  all  interstitial 
waters  were  below  detection  limits  (0. 1  microgram 
per  gram  Zn,  0.5  microgram  per  gram  Pb,  and  0.2 
microgram  per  gram  Cu).  Concentrations  in  sedi- 
ments increased  downstream  in  the  urban  catch- 
ment; levels  were  low  in  rural  catchments.  Trace 
metal  concentrations  at  sites  with  more  urban 
runoff  were  higher  than  those  found  in  the  sedi- 
ments of  some  waterbodies  with  recognized  point- 
source  pollution,  indicating  that  urban  catchments 
may  be  significant  non-point  sources  of  trace 
metals  to  aquatic  ecosystems.  No  relation  could  be 
established  between  trace  metal  concentrations  in 
sediment  fractions  and  accumulation  by  resident 
detritovores.  (Doria-PTT) 
W87-01219 


BERYLLIUM   IN   SEDIMENTS   OF  NAGOYA 
HARBOR  ESTUARIES, 

Nagoya  City  Environmental  Pollution  Research 

Inst.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
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RELEVANCE  OF  SCAVENGESG  KINETICS  TO 
MODELING  OF  SEDIMENT-WATER  INTER- 
ACTIONS IN  NATURAL  WATERS, 

Lamont-Doherty    Geological    Observatory,    Pali- 

U.  P.Nyffeler,  P.  H.  Santschi,  and  Y.-H.  Li. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  2,  p  277-292,  March  1986.  7  fig,  2  tab,  21  ref. 
NSF  OCE  82-17248,  OCE  81-11953,  DEB  80- 
17639;  NOAA  NARAD-00016;  DOE  EYS02- 
2185. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Lakes,  'Sorption  kinetics,  'Sediment-water 
interfaces,  Shallow  water,  Model  studies,  Radioac- 
tive tracers,  Tracers,  Suspended  solids,  Metals. 

The  uptake  of  radioactive  trace  metals  by  suspend- 
ed particles  in  natural  aquatic  systems  is  often  slow 
and  the  time  constants  for  scavenging  are  of  the 
same  order  of  magnitude  as  the  residence  times  of 
particles  in  the  water  column.  Therefore,  models 
simulating  removal  of  radioactive  trace  metals 
from  water  to  sediments  in  shallow  aquatic  systems 
with  short  particle  residence  times  need  to  include 
sorption  (i.e.,  scavenging)  kinetics.  We  present  a 
numerical  kinetic  transport  model  designed  to  sim- 
ulate tracer  movements  from  a  well  mixed  water 
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mn  where  particles  are  generated  by  both  pri- 
1  production  and  sediment  resuspension  proc- 
i.  Tracers  are  allowed  to  penetrate  into  under- 
;  sediments  by  diffusion  and  particle  and 
water  mixing.  All  model  parameters  can  be 
nmentally  determined  either  in  the  ecosystem 
f  or  in  separate  laboratory  experiments.  Model 
.lations  of  three  kinds  of  experiments  are  pre- 
sd:  tracer  diffusion  in  benthic  flux  chambers, 
tracer  removal  in  marine  mesocosms  and  in 
strine  limnocorrals.  Limited  sensitivity  analy- 
ind  simulations  of  actual  experiments  indicate 

under  conditions  of  particle  cycling  in  the 
nents  and  the  water,  tracer  removal  can  be 
:ted  and-in  the  case  of  high  particle  fluxes,  as 
unmer-even  be  limited  by  the  slow  kinetics  of 
:r  uptake  by  suspended  particles.  The  model  is 

useful  in  identifying  and  quantifying  critical 
ways  in  the  complicated  web  of  interrelated 
esses  of  an  aquatic  ecosystem.  (Author's  ab- 
:t) 
'-01228 


rABOLIC  ACnVTTIES  IN  FLOCCULENT 
[FACE  SEDIMENTS  AND  UNDERLYING 
rDV  LITTORAL  SEDIMENTS, 

iterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 
le  Oecologie. 

Sweerts,  J.  W.  M.  Rudd,  and  C.  A.  Kelly, 
nology  and  Oceanography  LIOCAH,  Vol.  31, 

2,  p  330-338,  March  1986.  5  fig,  7  tab,  21  ref. 
adian  NSERC  Grant  A2671. 

sriptors:  *Acid  rain,  'Lakes,  *Water  pollution 
:ts,  'Path  of  pollutants,  'Fate  of  pollutants, 
ganic  matter,  *Acidic  water,  Bottom  sedi- 
ts,  Neutralization,  Sulfuric  acid,  Sediment- 
;r  interfaces,  Dissolved  oxygen,  Oxygen. 

s  of  the  sandy  littoral  sediment  of  an  experi- 
tally  acidified  Precambrian  shield  lake  (Lake 
5)  were  intermittently  covered  with  a  layer  of 
rulent  organic-rich  material  1-20  mm  thick, 
iy  sediments  with  flocculent  surface  sediment 
higher  rates  of  respiration  (31-105%)  and  pho- 
nthesis  (37-224%)  than  those  without.  Densi- 
of  invertebrate  macrofauna  were  10  times 
ler  in  the  flocculent  surface  sediment  than  in 
underlying  sandy  sediment,  accounting  for  17 
5%  of  the  total  respiration.  Microprofiles  of 
jen  concentration  showed  that  almost  all  of  the 
slved  oxygen  in  the  overlying  water  was  con- 
ed as  it  diffused  through  5-7  mm  of  the  floccu- 
surface  sediment,  so  that  the  underlying  sandy 
ment  was  almost  completely  anaerobic  in  the 
ence  of  flocculent  surface  material.  The  pres- 
:  of  flocculent  surface  sediment  also  decreased 
depth  of  penetration  of  sulfate  into  the  sandy 
ment  since  the  zone  of  sulfate  reduction  was 
ited  closer  to  the  sediment-water  interface.  In 
experimentally  acidified  lake,  neutralization  of 
!04  via  sulfate  reduction  was  more  rapid  (0.204 
ol  H(+)/sq  m/day)  in  the  presence  of  surface 
culent  sediment  than  in  its  absence  (0. 1 57  mmol 
h)/sq  m/day).  (Author's  abstract) 
7-01230 


vcnvrrY  of  metals  for  marine 

iTOPLANKTON, 

rnational     Lab.     of    Marine     Radioactivity, 
oaco-Ville  (Monaco). 
5.  Fisher. 

inology  and  Oceanography  LIOCAH,  Vol.  31, 
2,  p  443-449,  March  1986.  1  fig,  1  tab,  45  ref. 

criptors:  'Path  of  pollutants,  *Fate  of  pollut- 
i,  'Water  pollution  effects,  "Metals,  'Phyto- 
lkton,  *Bioaccumulation,  Accumulation,  Toxic- 
Radioisotope  studies,  Algae,  Marine  algae, 
ivy  metals. 

s  concentration  of  metals  by  marine  phyto- 
lkton,  assessed  for  diverse  species  in  laboratory 
ture  experiments  with  radiotracer  methodology 
taken  together  with  literature  values  for  other 
als,  was  analyzed  in  light  of  geochemical 
dels  describing  particle  surface  chemistry.  Con- 
tration  factors  vary  among  the  metals  from 
p  to  about  1  million,  and  there  are  only  modest 
erences  (less  than  an  order  of  magnitude) 
Dng  algal  species  for  any  particular  metal.  Re- 


gression analyses  show  that,  at  equilibrium,  the 
logs  of  the  concentration  factors  are  exponentially 
related  (P<  0.001)  to  solubility  products  of  metal 
hydroxides  and  to  cytotoxicity  and  are  linearly 
related  (P<  0.001)  to  the  log  of  the  mean  oceanic 
residence  times  (years)  of  the  metals.  It  would 
appear  that  concentration  factors  and  toxicity  of 
metals  in  marine  phytoplankton  and  oceanic  resi- 
dence times  of  metals  can  be  predicted  to  within  an 
order  of  magnitude  from  the  chemical  literature. 
(Author's  abstract) 
W87-01233 


COMPARATIVE  STUDY  OF  THE  BIODEGRA- 
DATION  OF  THE  SURFACTANT  SODIUM  DO- 
DECYLTRIETHOXY  SULFATE  BY  FOUR  DE- 
TERGENT-DEGRADING BACTERIA, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

S.  G.  Hales,  G.  K.  Watson,  K.  S.  Dodgson,  and  G. 
F.  White. 

Journal  of  General  Microbiology  JGMIAN,  Vol. 
132,  No.  4,  p  953-961,  April  1986.  2  fig,  3  tab,  22 
ref. 

Descriptors:  'Fate  of  pollutants,  'Surfactants, 
'Biodegradation,  'Sodium  dodecyltriethoxysul- 
fate,  Bacteria,  Degradation,  Microbial  degradation, 
Detergents. 

The  35-S  labelled  metabolites  produced  during  bio- 
degradation of  sodium  dodecyltriethoxysulfate 
(SDTES)  by  four  bacterial  isolates  were  identified 
and  quantified.  The  isolates,  obtained  from  activat- 
ed sludge,  sewage  outfalls,  and  a  mixed  sewage 
culture  used  ether-cleavage  as  the  predominant 
primary  degradation  pathway.  Two  of  the  orga- 
nisms liberated  substantial  portions  of  mono-,  di-, 
and  triethylene  glycol  monosulfates  by  the  ether- 
ase  system,  responsible  for  60-70%  of  primary  deg- 
radation. The  di-  and  tri-esters  underwent  some 
further  oxidation  to  acetic  acid  2-(ethoxy  sulfate) 
and  acetic  acid  2-(diethoxy  sulfate),  respectively. 
These  organisms  also  liberated  sulfates  (30-40%) 
directly  from  SDTES.  Alkylsulfatases  active 
toward  SDTES  were  also  found.  Etherase  action 
in  the  other  two  isolates  was  responsible  for 
>80%  of  primary  biodegradation,  generating 
mainly  triethylene  glycol  sulfate,  which  underwent 
some  further  oxidation.  Very  small  amounts  of 
diethylene  glycol  monosulfate  were  produced,  but 
the  monohomolog  and  oxidation  products  of  these 
two  esters  were  not  present.  Inorganic  sulfate  was 
liberated  at  about  10%.  (Cassar-PTT) 
W87-01238 


METABOLITE  PRODUCTION  DURING  THE 
BIODEGRADATION  OF  THE  SURFACTANT 
SODIUM  DODECYLTRIETHOXY  SULPHATE 
UNDER  MIXED-CULTURE  DIE-AWAY  CON- 
DITIONS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

E.  T.  Griffiths,  S.  G.  Hales,  N.  J.  Russell,  G.  K. 
Watson,  and  G.  F.  White. 

Journal  of  General  Microbiology  JGMIAN,  Vol. 
132,  No.  4,  p  963-972,  April  1986.  2  fig,  1  tab,  22 
ref. 

Descriptors:  'Fate  of  pollutants,  'Surfactants, 
•Biodegradation,  'Sodium  dodecyltriethoxysul- 
fate, Degradation,  Sewage  bacteria,  Sulfates,  Bac- 
teria, Detergents,  Mineralization. 

Sodium  dodecyltriethoxysulfate  (SDTES),  either 
pure  or  as  a  component  of  commercial  surfactant 
mixtures,  underwent  rapid  primary  biodegradation 
by  mixed  bacterial  cultures  in  OECD  (Organiza- 
tion for  Economic  Cooperation  and  Development) 
screen  and  river-water  die-away  tests.  Inoculation 
of  35-S  labelled  SDTES-containing  solutions  with 
OECD  screen  test  media  acclimatized  to  surfac- 
tants or  their  degradation  products  led  to  produc- 
tion of  various  35-S  labelled  glycol  sulfates  and 
their  oxidation  products,  all  known  to  occur 
during  degradation  of  35-S  labelled  SDTES  by 
pure  bacterial  isolates.  Triethylene  glycol  monosul- 
fate was  the  major  catabolite  together  with  smaller 
amounts  of  di-  and  monoethylene  glycol  monosul- 
fates implying  by  analogy  with  pure  cultures,  that 
ether-cleavage  was  the  major  primary  biodegrada- 
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tion  step.  The  oxidation  product  (carboxylate  deri- 
vate)  of  each  glycol  sulfate  was  also  detected  to- 
gether with  metabolites  tentatively  identified  as 
omega-/beta-oxidation  products  of  the  dodecyl 
chain.  Relatively  little  sulfate  was  liberated  direct- 
ly from  SDTES  but  mixed  cultures  derived  from 
sewage  could  metabolize  the  sulfated  glycols  to 
sulfate.  The  environmental  relevance  of  these  deg- 
radation routes  was  established  by  following  meta- 
bolite production  from  35-S  labelled  SDTES  in 
full-scale  river-water  die-away  tests.  Triethylene 
glycol  sulfate  was  formed  first,  then  rapidly  oxi- 
dized to  acetic  acid  2-(diethoxy  sulfate)  which 
persisted  as  the  major  metabolite  for  2-3  weeks. 
Small  amounts  of  sulfated  derivates  of  di-  and 
monoethylene  glycols  were  also  detected  during 
the  same  period.  Very  little  sulfate  was  formed 
directly  from  SDTES  but  large  amounts  accompa- 
nied the  eventual  disappearance  of  glycol  sulfate 
derivates.  None  of  the  35-S  labelled  organic  meta- 
bolites was  persistent  and,  whenever  35-S  labelled 
SDTES  was  a  component  of  a  commercial  mix- 
ture, all  ester  sulfate  was  completely  mineralized  to 
35-S  labelled  sulfate  within  28  days.  (Author's  ab- 
stract) 
W87-01239 


TEMPORAL  AND  SPATIAL  TRENDS  IN 
METAL  LOADINGS  TO  SEDIMENTS  OF  THE 
TURKEY  LAKES,  ONTARIO, 

Department  of  Fisheries  and  Oceans,  Owen  Sound 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
M.  G.  Johnson,  L.  R.  Culp,  and  S.  E.  George. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  754-762,  April 
1986.  5  fig,  5  tab,  23  ref. 

Descriptors:  'Fate  of  pollutants,  'Lakes,  'Metals, 
'Sediments,  Turkey  Lakes,  Ontario,  Heavy  metals, 
Aluminum,  Iron,  Manganese,  Copper,  Nickel, 
Zinc,  Lead,  Cadmium,  Chromium,  Mercury. 

Sediment  core  profiles  of  metal  concentration  and 
210-Pb  activity  were  used  to  calculate  metal  load- 
ings to  five  small  Precambrian  shield  lakes  of  the 
Turkey  Lakes  system  near  Sault  Ste.  Marie,  Ontar- 
io. Background  levels  of  the  metals  were  deter- 
mined at  pre- 1900  sections  of  the  sediment  cores. 
Ratios  of  metal  concentrations  at  the  surface  vs. 
background  levels  were  as  follows:  Fe,  1.46;  Mn, 
1.48;  zN,  1.76,  Pb,  21.4;  Cd,  2.81;  and  Hg,  2.72. 
Surface  loading  rates  of  Al,  Cu,  Ni,  and  Cr  were 
not  significantly  greater  than  background  rates.  Fe 
and  Mn  were  enriched  in  the  surface  sediment  and 
downstream  of  the  lakes.  Pb,  Cd,  Hg,  and  Zn  had 
significant  anthropogenic  inputs,  averaging  18,  1.7, 
1.4,  and  0.6  times  background  loadings,  respective- 
ly. Precipitation  loadings  of  Pb  and  Hg  were  sever- 
al times  greater  than  background  accumulation  in 
lake  sediments.  Precipitation  loadings  of  Cu,  Ni, 
Zn,  and  Cd  were  the  same  order  of  magnitude  as 
background  inputs  to  sediments.  (Cassar-PTT) 
W87-01243 


ACCUMULATION  OF  CADMIUM  BY  WHITE 
SUCKERS  (CATOSTOMUS  COMMERSONI)  IN 
RELATION  TO  FISH  GROWTH  AND  LAKE 
ACIDIFICATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
L.  I.  Bendell-Young,  H.  H.  Harvey,  and  J.  F. 
Young. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  806-811,  April 
1986.  3  fig,  3  tab,  27  ref. 

Descriptors:  'Fate  of  pollutants,  'Acidic  water, 
'Cadmium,  'Fish,  'Path  of  pollutants,  'Acid  rain, 
'Heavy  metals,  Metals,  Lakes,  Bioaccumulation, 
Accumulation,  Suckers,  White  suckers,  Ontario, 
George  Lake,  Red  Chalk  Lake,  King  Lake, 
McDonald  Lake,  Crosson  Lake,  Harp  Lake, 
Growth  rate. 

Tissues  of  white  suckers  (Catostomus  commersoni) 
from  six  lakes  in  Ontario  were  analyzed  for  cadmi- 
um content.  These  lakes  ranged  in  pH  from  4.8  to 
6.4.  Cd  sediment  concentrations  at  the  surface- 
water  interface  (1  cm  depth)  of  the  six  lakes  ranged 
from  1.6  +  or  -  0.7  to  3.5  +  or  -  2  micrograms  per 
g  dry  mass.  Kidney  tissue  contained  about  3  times 
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the  Cd  concentration  as  did  liver  tissue.  Cd  levels 
in  liver  tissue  were  3.4  +  or  -  2.7  micrograms  per  g 
in  the  most  acid  lake;  0.4  +  or  -  0.2  to  4.7  +  or  - 
4.0  micrograms  per  g  in  the  other  five  lakes.  A 
study  of  growth  rates  in  the  six  lakes  indicated  that 
the  accumulation  of  Cd  by  the  sucker  populations 
was  proportional  to  the  respective  rates  of  fish 
growth.  Fish  from  McDonald  Lake,  a  small,  shal- 
low, highly  organic  acid  lake,  showed  the  lowest 
Cd  accumulations  in  liver  and  kidney  tissue. 
(Cassar-PTT) 
W87-01246 


TRANSPORT  OF  60-CO  BETWEEN  WATER 
AND  SEDIMENTS  IN  A  SMALL  SHIELD 
LAKE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
R.  J.  Cornett,  and  I.  L.  Ophel. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  877-884,  April 
1986.  8  fig,  31  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Lakes,  'Cobalt  radioisotopes,  'Radioactive 
waste,  Bottom  sediments,  Lake  sediments,  Sedi- 
ments, Model  studies. 

Low  levels  of  60-Co,  discharged  from  a  waste 
management  area,  have  flowed  into  a  small  shield 
lake  over  a  period  of  22  yr.  Constructing  a  mass 
balance  using  measured  waterflows,  measurements 
of  60-Co  activities  in  the  inflow,  in  the  bottom 
sediments,  and  in  the  lake  outlet  provides  a  unique 
record  of  the  isotope's  behavior.  The  long-term, 
annual,  and  seasonal  movements  of  60-Co  between 
the  water,  sediments,  and  the  outflow  have  been 
examined  and  compared.  An  instantaneously 
mixed,  single  reservoir  model  with  constant  param- 
eters accurately  simulated  the  average  annual  vari- 
ations in  60-Co  activity  in  the  water  and  in  the 
sediments.  The  lake  sediments  were  the  major  sink 
for  60-Co.  More  than  90%  of  the  60-Co  present  in 
the  lake  system  at  any  one  time  was  found  in  the 
sediments.  However,  less  than  half  of  the  total  60- 
Co  inputs  were  retained  in  the  sediments  over  the 
22-yr  period.  The  remainder  left  the  lake  through 
the  outflow.  The  fractional  rate  of  60-Co  deposi- 
tion in  the  sediments  was  independent  of  the  rate 
of  60-Co  inputs  and  independent  of  the  60-Co 
activity  in  the  lake  sediments.  Seasonal  changes  in 
60-Co  concentrations  in  the  lake  water  were  very 
large.  Spring  and  summer  concentrations  were 
often  50-500%  lower  than  predicted  from  a  model 
that  simulated  annual  average  concentrations.  The 
bias  was  likely  due  to  rapid  removal  of  60-Co  by 
increased  scavenging  of  the  isotope  by  particulates. 
During  the  winter,  60-Co  concentrations  in  the 
lake  water  were  greater  than  expected,  probably 
due  to  the  exclusion  of  60-Co  from  lake  ice,  incom- 
plete mixing  of  the  inflow  with  the  lake  water,  or 
release  of  60-Co  from  the  sediments.  These  season- 
al variations  in  the  60-Co  activity  were  accurately 
simulated  by  a  single  reservoir  model  using  differ- 
ent removal  rates  for  the  summer  and  winter  peri- 
ods. (Author's  abstract) 
W87-01249 


DETECTION  AND  ENUMERATION  OF  LISTE- 
RIA MONOCYTOGENES  IN  A  SEWAGE 
TREATMENT  PLANT  IN  IRAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 
M.  R.  Al-Ghazali,  and  S.  K.  Al-Azawi. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
60,  No.  3,  p  251-254,  March  1986.  2  tab,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Wastewater 
treatment,  'Sludge,  'Bacteria,  Sewage  bacteria, 
Listeria   monocytogenes,   Iraq,   Land   application. 

Listeria  monocytogenes  was  found  in  all  stages  of 
sewage  treatment  at  a  plant  in  Baghdad,  Iraq. 
Listeria  counts  were  obtained  monthly  for  a  year, 
starting  in  March  1984.  Highest  counts,  other  than 
incoming  raw  sewage  were  in  raw  sewage  sludge. 
Digested  sewage  sludge  contained  up  to  28  bacte- 
ria per  g;  sewage  sludge  cake,  up  to  15  organisms 
per  g.  The  final  effluent  Listeria  count  was  <3  to 
39  per  ml.  Ix>w  numbers  of  Listeria  recorded  in 
sewage  sludge  cake  during  May-September  (<3 
per  g)  coincided  with  the  low  moisture  content  of 


the  cake,  less  than  4%  compared  with  50-70% 
moisture  during  fall  and  winter.  The  survival  of 
this  organism  during  sewage  treatment  at  this  plant 
shows  that  sludge  should  be  exposed  to  the  sun  for 
longer  periods  before  applying  it  as  a  fertilizer  to 
agricultural  land.  (Cassar-PTT) 
W87-01251 


BACTERIOPHAGES  AND  INDICATOR  BAC- 
TERIA IN  HUMAN  AND  ANIMAL  FAECES, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 

A.  H.  Havelaar,  K.  Furuse,  and  W.  M.  Hogeboom. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
60,  No.  3,  p  255-262,  March  1986.  1  fig,  3  tab,  20 
ref. 

Descriptors:  'Water  pollution  sources,  'Fate  of 
pollutants,  'Bacteria,  'Indicators,  'Wastewater 
analysis,  'Bioindicators,  Animal  wastes,  Bacteria, 
Bacteriophages,  Coliforms,  Feces,  Pathogens. 

In  an  attempt  to  explain  the  presence  of  F-specific 
(RNA)  bacteriophages  in  wastewater,  fecal  materi- 
al from  humans  and  variety  of  animals  was  exam- 
ined. The  phages  were  detected  in  appreciable 
numbers  only  in  feces  from  pegs,  broiler  chickens, 
sheep  and  calves  but  not  from  dogs,  cows,  horses, 
and  humans.  Parallel  examinations  for  somatic  coli- 
phages,  thermotolerant  coliforms,  fecal  strepto- 
cocci and  spores  of  sulfite-reducing  Clostridia  re- 
vealed the  consistent  presence  of  these  organisms 
in  all  types  of  samples,  albeit  in  variable  numbers. 
The  number  of  F-specific  bacteriophages  was  re- 
lated to  the  total  number  of  somatic  coliphages  but 
phage  counts  were  unrelated  to  bacterial  counts. 
F-specific  RNA  phages  were  grouped  by  serotyp- 
ing  and  all  animal  isolates  were  found  to  belong  to 
either  group  I  (MS2  subtype)  or  IV  (four  different 
subtypes).  Among  the  group  IV  isolates,  most  be- 
longed to  well-known  subtypes  SP  (24  isolates)  or 
FI  (18  isolates)  but  five  isolates  were  related  to 
phage  ID2  and  one  isolate  was  a  new  subtype.  In 
contrast  with  animal  isolates,  19  isolates  from  hos- 
pital wastewater  belonged  to  serogroups  II  or  III. 
(Author's  abstract) 
W87-01252 


VERTICAL  DRIFT  AND  REACTION  EFFECTS 
UPON  CONTAMINANT  DISPERSION  IN  PAR- 
ALLEL SHEAR  FLOWS, 

Cambridge   Univ.   (England).    Dept.   of  Applied 

Mathematics  and  Theoretical  Physics. 

R.  Smith. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  165,  p 

425-444,  April  1986.  8  fig,  20  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Contaminant  dis- 
tribution, 'Radioactive  waste,  'Shear  flow,  'Flow, 
Mathematical  studies,  Absorption,  Turbulent  flow, 
Drift,  Model  studies,  Bottom  sediments,  Sediments. 

The  effects  of  the  initial  discharge  profile,  vertical 
drift,  and  boundary  absorption  were  incorporated 
into  a  Gaussian  approximation  for  the  two-dimen- 
sional contaminant  distribution  in  a  parallel  shear 
flow.  Exact  and  asymptotic  expressions  are  derived 
for  the  centroid  displacement,  shear-dispersion  co- 
efficient, and  variance.  For  a  case  of  accidental 
release  of  high-level  radioactive  waste  into  the  sea, 
the  preferable  location  for  discharge  is  close  to  the 
bed.  In  the  first  example,  absorption  of  contami- 
nants into  the  sediments  was  enhanced  by  dis- 
charging the  waste  close  to  the  bed.  The  second 
example  illustrated  that  the  dilution  was  greatest 
near  the  bed  for  the  rapidly  sinking  contaminants 
because  shear  flow  was  greatest  near  the  bed. 
(Cassar-PTT) 
W87-01257 


EXPERIMENTAL  AND  NUMERICAL  STUDY 
OF  WATER  AND  SOLUTE  INFILTRATION  IN 
LAYERED  POROUS  MEDIA, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 

serwirtschaft. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-OI262 


STUDY  ON  SYNTHETIC  SEDIMENTGRAPH 
FOR  UNCAGED  WATERSHEDS, 

Transviron,  Inc.,  Lutherville,  MD. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-01263 


TRANSVERSE  DISPERSION  FROM  A! 
ORIGINALLY  SHARP  FRESH-SALT  INTEH 
FACE  CAUSED  BY  SHEAR  FLOW, 

Technische  Hogeschool  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01264 


EVALUATION  OF  FILAMENTOUS  ALGAE  A 
BIOMONTFORS  OF  METAL  ACCUMULATIOr 
IN  SOFTWATER  LAKES:  A  MULTTVARIAT1 
APPROACH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environments 

Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01290 


MODEL  FOR  PREDICTING  THE  EVFLUENC1 

OF  SUSPENDED  SEDIMENTS  ON  THE  BIOA 

VAILABILITY      OF      NEUTRAL      ORGANII 

CHEMICALS    EN    THE    WATER    COMPAR1 

MENT, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog 

ical  Sciences. 

C.  A.  Staples,  K.  L.  Dickson,  J.  M.  Rodgers,  and 

F.  Y.  Saleh. 

In:  Aquatic  Toxicology  and  Hazard  Assessmenl 

Seventh  Symposium,  ASTM  STP  854,  America: 

Society  for  Testing  and  Materials,   Philadelphia 

1985,  p  417-428.  2  fig,  5  tab,  21  ref. 

Descriptors:  'Models,  'Suspended  solids,  'Organ 
ic  compounds,  'Fate  of  pollutants,  'Toxicity 
Water  pollution  effects,  Sorption,  Suspended  sedi 
ments,  Bioassays,  Model  studies,  Prediction,  Sedi 
ments,  Dieldrin,  Aromatic  compounds. 

Site-specific  water  quality  criteria  may  evolv 
from  national  water  quality  criteria  based  on  sit 
water  characteristics.  Suspended  solids  may  be  ai 
important  modifying  parameter.  A  model  is  pre 
sented  relating  suspended  solids  characteristics  (or 
ganic  carbon  content  and  suspended  solids  concen 
tration)  with  a  neutral  organic  chemical's  sorptioi 
coefficient.  Investigation  of  case  studies  with  ace 
naphthene,  dieldrin,  and  chrysene  shows  the  dis 
solved  and  particulate-bound  fractions  (C  sub  < 
and  C  sub  p)  of  total  chemical  concentration  (( 
sub  t)  to  be  dependent  upon  these  factors.  Thi 
model  may  be  used  to  predict  C  sub  p  and  C  sub  ( 
in  site  waters.  The  model  shows  that  chemical 
with  low  K  sub  p  (partition  coefficient)  values  ii 
the  presence  of  low  suspended  solids  concentra 
tions  and  organic  matter  are  relatively  unaffecte< 
by  suspended  solids.  Conversely,  chemicals  wit! 
high  K  sub  p  values,  high  suspended  solids  concen 
trations,  and  organic  matter  would  be  primaril; 
sorbed  to  suspended  solids.  (Author's  abstract) 
W87-01315 


AQUATIC  SAFETY  ASSESSMENT  OF  CHEMI 
CALS  SORBED  TO  SEDIMENTS, 

Monsanto  Co.,  St.  Louis,  MO. 
W.  J.  Adams,  R.  A.  Kimerle,  and  R.  G.  Mosher. 
In:  Aquatic  Toxicology  and  Hazard  Assessment 
Seventh  Symposium,  ASTM  STP  854,  America! 
Society  for  Testing  and  Materials,  Philadelphia 
1985,  p  429-453.  1  fig,  9  tab,  21  ref. 

Descriptors:  'Sediments,  'Chlorinated  hydrocar 
bons,  'Sorption,  'Fate  of  pollutants,  'Toxicity 
Safety,  Midges,  Bioaccumulation,  Water  pollutioi 
effects,  Bioassay,  Ecological  effects,  Organic 
carbon,  Assessment. 

Studies  to  define  the  key  route  of  exposure  (inter 
stitial  water,  water  column  water,  sediment  oi 
food)  were  conducted  with  Kepone  and  the  midge 
Chironomus  tentans,  in  partial  life  cycle  static  ant 
flow-through  tests.  Endpoints  measured  were  sur 
vival,  growth,  and  bioaccumulation.  The  no-effec 
concentrations  for  midges  exposed  to  Kepone  ii 
the  water  were  >5.4<11.8  ppb.  No  effects  were 
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observed  when  the  midges  were  fed  food  contain- 
ing up  to  17900  ppb  Kepone.  In  sediment  exposure 
studies,  the  no-effect  concentrations  varied  from 
3000  to  36000  ppb  depending  upon  the  organic 
carbon  content  of  the  sediment.  In  all  sediment 
exposure  studies,  water  column  concentrations 
were  below  the  water  exposure  chronic  effect 
levels  (11.8  ppb),  and  effects  were  observed  only 
when  the  sediment  interstitial  column  concentra- 
tions exceeded  the  11.8  ppb  water  column  expo- 
sure chronic  effect  level.  Calculation  of  bioaccu- 
mulation  factors  based  on  water  column  concentra- 
tions or  sediment  concentrations  were  highly  vari- 
able. It  was  concluded  that  the  key  route  of  expo- 
sure of  C.  tentans  to  Kepone  is  from  the  interstitial 
water  and/or  the  water  at  the  sediment/water 
interface.  Interpretation  of  aquatic  hazard  and  cal- 
culation of  safety  factors  for  nonionic  organic 
chemicals  sorbed  to  sediments  should  be  based  on 
the  concentration  of  the  chemical  in  the  sediment 
interstitial  water,  which  is  a  function  of  the  chemi- 
cal's sediment  partition  coefficient  concentration  of 
chemical  on  the  sediment,  and  the  organic  carbon 
content  of  the  sediment.  (Geiger-PTT) 
W87-01316 


ROLE  OF  SEDIMENT  ORGANIC  MATTER  ON 
SORPTION-DESORPTION  REACTIONS  AND 
BIOAVAILABILITY  OF  MERCURY  AND  CAD- 
MIUM IN  AN  INTERTTOAL  ECOSYSTEM, 

Battelle  New  England  Marine  Research  Lab., 
Duxbury,  MA. 

R.  J.  Breteler,  and  F.  I.  Saksa. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  454-468.  3  fig,  5  tab,  32  ref.  Battelle  Memo- 
rial Institute  Contract  B-1333-1411. 

Descriptors:  'Path  of  pollutants,  *Sediments,  'Or- 
ganic matter,  'Sorption,  'Cadmium,  'Mercury, 
•Mussels,  Ecosystems,  Intertidal  areas,  Toxicity, 
Water  pollution  effects,  Fate  of  pollutants,  Marine 
sediments,  Heavy  metals,  Salt  marshes,  Models, 
Multiple  regression  analysis,  Bioaccumulation,  Ad- 
sorption. 

The  adsorption-desorption  behavior  and  bioavaila- 
bility of  mercury  and  cadmium  in  a  model  salt 
marsh  ecosystem  have  been  investigated.  Speci- 
mens of  two  species  of  filter-feeding  mussels,  Myti- 
lus  edulis  and  Modiolus  demissus,  were  placed  in 
large  rectangular  enclosures  containing  marsh  peat 
previously  equilibrated  with  a  seawater  solution  of 
the  metals.  The  tissue  concentration  was  deter- 
mined after  21  and  70  days.  Correlation  between 
the  levels  of  these  metals  in  mussel  tissue  and  the 
following  parameters  were  examined:  percent  total 
organic  matter,  sediment  metal  concentration,  acid 
leachable  metal  concentration,  and  amounts  of 
metal  desorbed  from  the  sediment.  Multiple  regres- 
sion analysis  indicated  a  strong  dependence  of 
sorprion-desorption  processes  on  sediment  organic 
matter  content  for  both  metals.  Uptake  of  mercury 
was  found  to  depend  primarily  on  the  amounts  of 
acid  leachable  metal  and  the  amounts  of  metal 
desorbed  from  the  sediment.  Cadmium  uptake  de- 
pended primarily  on  percent  total  sedimentary  or- 
ganic matter  and  the  amounts  of  metal  desorbed. 
(Author's  abstract) 
W87-01317 


EFFECT  OF  PHYSICOCHEMICAL  FORM  ON 
COPPER  AVAILABILITY  TO  AQUATIC  OR- 
GANISMS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01318 


BIOAVAILABILITY  OF  TRACE  METALS   IN 
NATURAL  WATERS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
J.  R.  O'Donnel,  B.  M.  Kaplan,  and  H.  E.  Allen, 
hi:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  485-501.  2  fig,  2  tab,  75  ref. 


Descriptors:  'Metals,  'Trace  metals,  'Sediments, 
•Path  of  pollutants,  'Fate  of  pollutants,  'Bioas- 
says,  Natural  waters,  Water  quality.  Toxicity,  Ad- 
sorption, Aquatic  animals,  Water  pollution  effects. 

The  relation  between  water  quality  and  the  avail- 
ability of  metals  to  organisms  is  examined.  Current 
data  on  the  toxicity  of  metals  to  aquatic  organisms 
show  effect  levels  over  many  orders  of  magnitude 
of  total  metal  concentrations.  Thus  it  appears  that 
the  bioavailability  of  metals  is  not  related  to  this 
parameter.  Data  is  available  which  suggests  that 
water  quality  standards  for  metals  should  be  based 
on  free  metal  ion,  and  metal  levels  in  sediments 
should  also  be  considered.  Metal  bound  in  specific 
sediment  compartments  or  phases  may  be  the  toxic 
form.  The  chemistry  and  measurement  of  metal 
species  should  be  used  as  the  basis  for  reviewing 
bioassay  results.  Further  research  needs  to  be  con- 
ducted to  elucidate  the  portion  of  sediment-bound 
metal  which  is  bioavailable.  Problems  in  the  inter- 
pretation of  bioassay  results  for  natural  waters 
arise  from  the  addition  of  metal  in  excess  of  the 
capacity  of  organic  ligands  for  complexation  and 
in  not  allowing  reactions  to  attain  equilibrium.  It 
will  be  necessary  to  develop  models  that  are  capa- 
ble of  predicting  metal  speciation  and  the  effect  of 
various  management  practices  on  the  speciation. 
(Geiger-PTT) 
W87-01319 


BIOLOGICAL  DEGRADATION  OF  COMPLEX 
IRON  CYANTDES  IN  NATURAL  AQUATIC 
SYSTEMS, 

Liesch  (Bruce  A.)  Associates,  Inc.,  Iowa  City,  IA. 
K.  L.  Cherryholmes,  W.  J.  Cornils,  D.  B. 
McDonald,  and  R.  C.  Splinter. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  502-51 1.  4  fig,  5  tab,  7  ref. 

Descriptors:  'Biodegradation,  'Cyanide,  'Toxici- 
ty, 'Fate  of  pollutants,  Fish,  Hydrogen  ion  con- 
centration, Microbial  degradation,  Bacteria,  Pseu- 
domonas,  Escherichia  coli. 

The  degradation  of  potassium  hexacyanoferrate 
(III)  in  aqueous  solutions  by  bacteria  (Pseudo- 
monas  aeruginosa  and  Escherichia  coli)  was  inves- 
tigated in  laboratory  experiments  conducted  in 
light-protected  reaction  vessels.  A  3293  mg/L  so- 
lution of  potassium  hexacyanoferrate  (III)  was  pre- 
pared with  sterilized  water  inoculated  with  bacte- 
ria. Within  25  days,  concentrations  of  free  cyanide 
increased  rapidly,  reaching  1460  micrograms/L.  In 
contrast,  a  sterile  control  solution  exhibited  a  con- 
centration of  only  15  micrograms/L  within  the 
same  period.  Further  evidence  of  the  significance 
of  bacteria  in  the  degradation  of  the  hexacyanofer- 
rate (III)  anion  was  evidenced  in  the  second  exper- 
iment, where  a  Bacto-Nutrient  Broth  solution  was 
utilized  to  ensure  the  development  of  large  bacte- 
rial populations.  In  this  experiment,  an  even  higher 
free  cyanide  concentration  (3952  micrograms/L) 
was  achieved  within  25  days.  In  terms  of  aquatic 
toxicology  and  in  the  formulation  of  surface  water 
quality  standards,  these  findings  are  significant, 
since  the  maximum  free  cyanide  concentration  pro- 
duced in  the  experiments  was  far  in  excess  of  the 
200  to  250  micrograms/L  LC50  values  determined 
for  most  fish  species.  (Geiger-PTT) 
W87-01320 


METHOD  FOR  PREDICTING  THE  RATE  OF 

ABIOTIC     DEGRADATION     OF     ORGANIC 

CHEMICALS  IN  THE  ENVIRONMENT,  (EINE 

VORAUSSAGEMETHODE      ZUM      ABIOTIS- 

CHEN  ABBAUVERHALTEN  VON  ORGANIS- 

CHEN  CHEMIKALIEN  IN  DER  UMWELT), 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Radio- 

chemie. 

H.  Guesten,  and  L.  Klasinc. 

Naturwissenschaften,  Vol.  73,  No.  3,  p   129-135, 

March  1986.  3  fig,  2  tab,  21  ref. 

Descriptors:  'Water  treatment,  'Water  quality 
management,  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Economic  efficiency,  'Ozonation,  'Drinking 
Water,  Toxins,  Water  pollution  sources,  Ionization 
potentials,  Organic  compounds,  Bhopal,  Radicals. 


75 


Sources  Of  Pollution — Group  5B 

A  statistically  relevant  correlation  between  the 
reaction  rate  coefficient  for  the  OH  radical  reac- 
tion with  organic  compounds  in  the  gas  phase  at 
300  K,  and  the  corresponding  ionization  energies 
allows  a  rapid  prediction  of  the  abiotic  degradabi- 
lity  of  organic  compounds  in  the  troposphere. 
Similarly,  from  a  linear  correlation  of  the  reaction 
rate  constant  of  ozone  with  aromatic  compounds  in 
water  with  the  corresponding  ionization  potentials, 
the  abiotic  lifetime  of  these  aromatic  compounds 
during  the  final  stage  of  drinking  water  purifica- 
tion by  ozonation  can  be  estimated,  which  allows  a 
more  economical  use  of  ozone.  (Author's  abstract) 
W87-01334 


CHLORINATED  HYDROCARBONS  IN  THE 
ENVIRONMENT  -  OCCURRENCE  IN  WATER, 
(CHLOR-KOHLENWASSERSTOFFE  IN  DER 
UMWELT  -  VORKOMMEN  IM  WASSER), 

Technische  Univ.   Berlin  (Germany,   F.R.).   Inst. 

fuer  Oekologie. 

F.  R.  Atri. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 

18,  No.  6,  p  243,  December  1985.  1  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Organic 
compounds,  'Drinking  water,  'Chemical  analysis, 
Groundwater,  Surface  water,  Rainwater, 
Wastewater,  Dichloroethylene,  Trichloroethylene, 
Perchloroethylene. 

Literature  data  are  reported  on  concentration 
ranges  in  surface  waters,  drinking  water,  rainwater 
and  sewage  water,  for  the  following  species:  1,1- 
dichloroethylene,  trichloroethylene,  and  perchlor- 
oethylene. Proper  evaluation  of  this  data  requires 
considering  additional  information  such  as  physi- 
cal-chemical properties,  ecology,  degradation,  per- 
sistence, accumulation  and,  still  further,  the  total 
production  and  the  applications  of  these  sub- 
stances. (Author's  abstract) 
W87-01335 


TITRATION  OF  AQUATIC  HUMIC  SUB- 
STANCES AND  THEIR  CALCIUM  COMPLEX- 
ES WITH  STRONG  ACIDS  AND  BASES,  (TI- 
TRATION ISOLIERTER  AQUATTSCHER  HU- 
MINSTOFFE  UND  IHRER  CALCIUM-KOM- 
PLEXE  MIT  STARKEN  BASEN  UND  SAUREN), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
F.  H.  Frimmel,  W.  Hopp,  and  K.  -E.  Quentin. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
18,  No.  6,  p  259-262,  December  1985.  5  fig,  2  tab, 
21  ref.  Deutsche  Forschungsgemeinschaft  Bonn- 
Bad  Godesberg  Project  No.  Fr  536/5. 

Descriptors:  'Humic  acids,  'Decomposing  organic 
matter,  'Organic  acids,  'Hydrogen  ion  concentra- 
tion, Phenols,  Metal  complexes,  Chemical  analysis, 
Cations,  Organic  carbon. 

The  acid-base  function  of  aquatic  humic  substances 
(HUS)  was  determined  by  titration  with  0.02  and  1 
molar  NaOH,  and  1  molar  HN03.  Experimental 
details  are  included.  The  differential  titration  curve 
shows  two  maxima  due  to  the  buffer  capacity  of 
the  carboxylic  and  phenolic  OH-groups  (pK  sub  s 
ca.  4  and  10).  The  presence  of  Ca(2  +  )  apparently 
increases  the  acidity  of  the  HUS,  and  the  hysteresis 
for  the  protonation-deprotonation.  Acid  functional 
groups  were  determined  to  be  10  to  20  mmol/g 
dissolved  organic  carbon  for  the  carboxylic  and  for 
the  phenolic  groups  with  significant  differences 
according  to  the  origin  of  the  HUS.  Operationally 
defined  Ca-complexation  capacity  was  0.3  to  0.9 
mmol/g  DOC.  (Author's  abstract) 
W87-01339 


DYNAMICAL  INTERPRETATION  OF  THE 
HYDROLOGICAL  AND  ECOLOGICAL  CON- 
DITIONS LEADING  TO  NOCTILUCA  RED 
TIDE,  (INTERPRETATION  DYNAMIQUE  DES 
CONDITIONS  HYDROLOGIQUES  ET  ECOLO- 
GIQUES  CONDUISANT  AUX  EAUX  ROUGES 
A  NOCTILUCA), 

Centre  d'Oceanologie  de  Marseille  (France). 
P.  Laborde,  J.  -M.  Peres,  J.  -C.  Romano,  and  Y.  de 
Souza-Lima. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  302,  No.  6,  p  197-199, 
February  14,  1986.  12  ref. 

Descriptors:  'Red  tide,  *Noctiluca,  'Rhone  river, 
•Algal  blooms,  *Algae,  Neritic  environments, 
Deltas,  Plankton. 

A  massive  bloom  of  Noctiluca  was  observed  from 
June  12  to  June  15,  1984  near  the  mouth  of  the 
Rhone.  A  dynamic  interpretation  of  the  phenome- 
non is  based  on  literature  data,  as  well  as  on  data 
on  the  makeup  of  the  plankton  ecosystem  during 
the  years  1981  to  1984.  The  interpretation  touches 
on  the  generation  of  the  bloom,  the  mechanisms  of 
its  transport,  and  the  ultimate  fate,  upon  their 
joining  the  surface  ecosystem,  of  Noctiluca  swarms 
which  reached  densities  of  1000  cells  per  liter  or 
greater.  (Airone-PTT) 
W87-01342 


NATURAL  SINK  FOR  NITRATES  TRANS- 
PORTED BY  GROUNDWATER:  THE  ALDER 
FOREST,  (UNE  STATION  D'EPURATION  NA- 
TURELLE  DES  NITRATES  TRANSPORTES 
PAR  LES  NAPPES  ALLUVTALES:  L'AULNAIE 
GLUTTNEUSE), 

Centre   National    de   la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
G.  Pinay,  and  L.  Labroue. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  302,  No.  17,  p  629-632, 
May  7,  1986.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Nitrates,  *Alder  trees,  'Denitrifica- 
tion,  *Louge  River,  Agricultural  chemicals, 
Groundwater,  Riparian  vegetation,  Ions,  Piezome- 
try,  Forests. 

The  decrease  in  nitrate  ion  concentration  of 
groundwater  below  an  alder  forest  and  measure- 
ment of  denitrification  in  situ  show  that  this  alluvi- 
al ecosystem  acts  as  an  efficient  natural  sink  for 
nitrates.  The  findings  emphasize  the  need  for  great- 
er conservation  of  this  type  of  riparian  forest.  The 
data  result  from  monthly  piezometric  measure- 
ments at  a  site  near  the  Louge  River  in  France  in 
1985.  (Airone-PTT) 
W87-01343 


DISSOLVED    FULVIC    ACIDS    FROM    THE 
NEAR  CONTINENTAL  SHELF.  RELATION  TO 
ESTUARIES,  (LES  ACIDES  FULVIQUES  DIS- 
SOUS  DANS  LES  EAUX  DU  PROCHE  PLA- 
TEAU CONTINENTAL.  RELATION  AVEC  LA 
SITUATION  ESTUAnUENNE), 
Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01345 


CHARACTERIZATION  OF  THE  DISPERSIVE 
PROPERTIES  OF  A  POROUS  MEDIUM  BY 
EXPERIMENTAL  MEASUREMENTS  OF  THE 
MIGRATION  OF  A  SALINE  TRACER,  (CARAC- 
TERISATION     DES     PROPRIETES     DISPER- 
SrVES    D'UN    MILIEU    POREUX    PAR    ME- 
SURES   EXPERIMENTALLY   DE  LA   MIGRA- 
TION D'UN  TRACEUR  SALIN), 
Ecole  Polytechnique,  Montreal  (Quebec). 
C.  Marche,  G.  Leclerc,  M.  Gaudette,  and  D. 
Delmas. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  2,  p  279-285,  June  1985.  7  fig,  1  tab,  9 
ref. 

Descriptors:  'Mathematical  models,  'Dispersion 
coefficient,  'Tracers,  'Model  studies,  'Porous 
media,  'Groundwater,  Limestone,  Sodium  chlo- 
ride, Water  quality,  Autoanalyzers,  Computers, 
Migration. 

Groundwater  quality  management  requires  a  good 
understanding  of  contaminant  migration  phenom- 
ena within  porous  media.  A  horizontal  experimen- 
tal tank  (gross  area  63  sq  m)  was  built  at  Ecole 
Polytechnique  dc  Montreal.  A  detailed  description 
of  the  tank  is  included.  An  automatic  data  acquisi- 
tion system,  built  around  a  Timex-Sinclair  ZX81 


microcomputer,  monitors  the  migration  of  a  saline 
tracer  through  30  probes.  The  dispersive  properties 
of  a  limestone  aggregate  are  derived  from  the 
spatial  and  temporal  distribution  of  tracer  concen- 
tration. The  following  estimated  values  are 
achieved  for  the  dispersion  coefficient:  .0085  sq  m/ 
sec  (longitudinal  dispersion)  and  .000015  sq  m/sec 
(transverse).  These  are  compared  with  values  ob- 
tained in  other  studies.  (Airone-PTT) 
W87-01347 


OUTBREAK  OF  LEGIONNAIRES'  DISEASE 
FROM  A  COOLING  WATER  SYSTEM  IN  A 
POWER  STATION, 

Community  Health  Services,  Lancaster  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01348 


PROBLEMS  OF  MODELING  SEEPAGE  AND 
MASS  TRANSPORT  FOR  PURPOSES  OF  PRO- 
TECTING GROUNDWATERS  FROM  POLLU- 
TION, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-01394 


MERCURY  LEVELS  IN  RAIN  AND  AD*  AND 
THE  SUBSEQUENT  WASHOUT  MECHANISM 
IN  A  CENTRAL  ITALIAN  REIGON, 

R.  Ferrara,  B.  Maserti,  A.  Petrosino,  and  R. 

Bargagli. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

1,  p  125-128,  January  1986.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Mercury,  'Rain,  'Path  of  pollutants, 
'Washout,  'Fallout,  'Air,  'Atmospheric  washout, 
Atmosphere,  Mediterranean,  Cinnabar  deposits, 
Vaporization,  Radiometer,  Conductivity,  Atomic 
fluorescence  spectrometer,  Italy. 

The  efficiency  of  Hg  removal  from  the  atmosphere 
by  rain  is  still  being  debated.  Hg  levels  in  the  rain 
and  in  the  air  of  a  Mediterranean  area  have  been 
determined  appropriate  for  investigating  the  wash- 
out mechanism.  Mercury  concentrations  in  precipi- 
tation and  in  air  collected  in  this  area  were  in  the 
range  of  7.9-17.0  ng  per  liter  and  5.7-20.2  ng  per 
cubic  m,  respectively.  These  values  are  similar  to 
those  reported  in  the  literature  for  other  geograph- 
ic locations.  The  time  dependence  of  dissolved  Hg 
concentration  in  rain  is  discussed  to  clarify  the 
efficiency  of  the  washout  mechanism.  Anthropo- 
genic Hg  emission  and  the  vaporization  from  cin- 
nabar deposits  seem  to  influence  Hg  levels  in  the 
atmosphere  only  on  a  local  scale.  (Main-PTT) 
W87-01423 


DETERMINATION  OF  CHROMIUM  IN 
TREATED  CRAYFISH  PROCAMBARUS  CLAR- 
KII,  BY  ELECTROTHERMAL  AAS:  STUDY  OF 
CHROMIUM  ACCUMULATION  IN  DIFFER- 
ENT TISSUES, 

Valencia  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01425 


LEVELS  OF  TRIARYL/ALKYL  PHOSPHATES 
IN  HUMAN  ADIPOSE  TISSUE  FROM  EAST- 
ERN ONTARIO, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

G.  L.  LeBel,  and  D.  T.  Williams. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  1,  p  41-46,  July 
1986.  1  fig,  3  tab,  11  ref. 

Descriptors:  'Triaryllkyl  phosphates,  'Human  adi- 
pose tissue,  'Ontario,  Canada,  Fire  retardants,  Gas 
chromatography,  Water  contamination,  Drinking 
water. 

Trialkyl-,  tri(haloalkyl)-  and  triaryl  phosphate 
esters  (TAAP's)  are  used  as  fire  retardants. 
TAAP's  have  been  found  in  Canadian  drinking 
water  supplies  and  fish.  A  method  was  developed 
for  the  determination  of  TAAP's  in  human  adipose 
tissues.  Tissue  samples  from  cadavers  were  taken 
and  adipose  tissue  was  extracted.  The  extract  was 


centrifuged,  filtered  through  anhydrous  sodium 
sulfate,  and  evaporated.  The  TAAP's  were  sepa- 
rated from  the  fat  by  gel  permeation  chromatogra- 
phy. The  extracts  were  analyzed  on  a  gas  chro- 
matograph.  Positive  identification  was  done  by 
selected  ion  monitoring  of  at  least  four  characteris- 
tic ions.  The  mean  percent  extracted  fat  for  all  the 
tissue  samples  was  71%.  Tributoxyethyl  phosphate 
(TBEP)  and  tris  (1,3-dichloropropyl)  phosphate 
(TRIS)  were  the  main  TAAP'S  found  in  human 
adipose  tissue.  Some  fat  samples  were  found  to 
contain  high  concentrations  of  both  TBEP  and 
TRIS.  (Main-PTT) 
W87-01431 


ACCLIMATION  TO  SUBLETHAL  ACTDIC  AND 
ALKALINE  MEDIA  OF  TD1APIA  MOSSAM- 
BICA  (PETERS):  CHANGES  JJV  GLYCOGEN 
METABOLISM  OF  RED  MUSCLE, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

M  Bhaskar,  and  S.  Govindappa. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  1,  p  113-119, 

July  1986.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Glycogen  metabolism,  Tilapia  mossambica, 
Chemical  analysis,  Freshwater,  Acidification,  Tox- 
icity, Fish. 

Freshwater  bodies  are  undergoing  progressive 
acidification  due  to  acid  precipitation  and  acid 
mine  drainage.  A  study  dealing  with  the  biological 
impact  of  acidity  and  alkalinity  on  the  physiology 
and  biochemistry  of  freshwater  fish  was  undertak- 
en. Tilapia  mossambica  were  acclimatized  to  the 
laboratory  and  then  divided  into  three  groups.  One 
group  was  a  control,  one  was  acclimated  to  acidic 
medium,  and  the  third  was  acclimated  to  alkaline 
medium.  Red  muscle  tissues  were  isolated  after  15 
days.  Free  glucose,  lactic  acid  and  pyruvic  acid 
were  estimated.  Activities  of  phosphorylase  a  and 
ab  were  estimated  in  the  direction  of  glycogen 
synthesis.  Protein  content  and  aldolase  activity  was 
estimated,  and  the  activity  level  of  glucose  6-phos- 
phate  dehydrogenase  was  determined.  The  activity 
levels  of  lactate  dehydrogenase  and  malate  dehy- 
drogenase were  estimated.  Succinate  dehydrogen- 
ase was  estimated.  In  fish  exposed  to  acidic 
medium,  the  red  muscle  had  higher  elevated  glyco- 
gen content  than  the  control.  The  activity  levels  of 
phosphorylase  were  inhibited,  and  free  glucose 
was  depleted  more  than  on  the  normal  fish.  De- 
spite higher  aldolase  activity  the  levels  of  both 
pyruvic  and  lactic  acids  were  depleted.  G-6-PDH 
activity  was  significantly  elevated.  In  contrast,  the 
red  muscle  reflects  reverse  pattern  of  metabolic 
events  in  response  to  acclimation  of  fishes  to  basic 
medium.  (Main-PTT) 
W87-01433 


BIOACCUMULATION  OF  FOSSDL  FUEL  COM- 
PONENTS DURING  SINGLE-COMPOUND 
AND  COMPLEX-MLXTURE  EXPOSURES  OF 
DAPHNIA  MAGNA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  D.  Dauble,  D.  W.  Carlile,  and  R.  W.  Hanf,  Jr. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  1,  p  125-132, 
July  1986.  1  fig,  2  tab,  16  ref.  DOE  Contract  DE- 
AC06-76RLO. 

Descriptors:  'Bioaccumulation,  'Fossil  fuel, 
'Daphnia  magna,  Radiolabeling,  Coal  liquid, 
Phenol,  Aniline,  Kinetic  models,  Liquid  scintilla- 
tion spectrometry,  Tissue  analysis. 

Tests  with  the  water  flea  (Daphnia  magna)  com- 
pared the  bioaccumulation  of  compounds  present- 
ed alone  or  with  the  bioaccumulation  of  these  same 
coupounds  when  they  were  in  a  complex  coal 
liquid,  water-soluble  fraction.  Phenol  and  aniline 
were  used  as  representative  compounds.  Five 
daphnids  from  each  treatment  were  removed  for 
uptake  counts  after  1,  2,  4,  8,  16,  and  24  hrs  of 
exposure.  Remaining  daphnids  were  transferred  to 
fresh  water  at  24  hours  and  removed  for  depura- 
tion counts  at  25,  26,  32,  40,  and  48  hrs.  The  water- 
soluble  fraction  (WSF)  was  chemically  character- 
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ized  for  overall  composition,  and  phenolics  were 
found  to  comprise  about  90%  of  the  total  carbon 
(TOC).  Test  organism  in  the  single-compound- 
plus-  WSF  treatment  were  exposed  to  nominal  con- 
centrations of  0.5  mg/L  TOC.  All  concentrations 
values  reported  during  testing  are  based  on  meas- 
ured radioactivity.  Water  samples  were  collected 
at  various  intervals  and  diluted  with  PCS  scintilla- 
tion fluid  and  counted  with  scintillation  spectrome- 
try. Five  daphnids  were  removed  by  pipette  at 
each  sample  interval  for  tissue  analysis.  Kinetic 
model  theory  and  nonlinear  least  square  techniques 
were  used  to  obtain  estimates  of  uptake  and  depur- 
ation rates  and  bioconcentration  factors.  Independ- 
ent estimates  of  depuration  rates  from  the  depura- 
tion phase  data  were  used  to  estimate  BCFs  and 
14C  half-life  values.  Mean  14C  concentrations  in 
water  after  24  hours  depuration  were  less  than  2 
micro  g/L  for  the  phenol  only  and  phenol-plus- 
WSF.  BCFs  estimated  from  14C  activity  and  using 
dry-weight  conversions  were  1,375  and  876  for 
phenol-only  and  phenol-plus-WSF  exposures,  re- 
spectively. Significant  differences  were  detected  in 
the  uptake  rate  constants  of  parent  compound  plus 
metabolite  betweeen  the  single-compound  and 
compound-plus-WSF  exposures.  There  was  no  sig- 
nificant difference  in  either  the  uptake  or  depura- 
tion rate  constants  between  aniline-only  and  ani- 
line-plus-WSF  treatments.  The  difference  in  ob- 
served BCFs  may  be  attributable  to  the  chemical 
composition  of  the  WSF.  Main-PTT) 
W87-01434 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SEDIMENTS  FROM  THE  SAGUENAY 
FJORD,  CANADA, 

Institut    National    de   la   Recherche   Scientifique, 

Montreal  (Quebec). 

L.  Martel,  M.  J.  Gagnon,  R.  Masse,  A.  Leclerc, 

and  L.  Tremblay. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  1,  p  133-140, 

1986.  5  fig,  2  tab,  8  ref.  NSERC  (Canada)  Grant  A- 

2629. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Path  of  pollutants,  'Sediments,  *Saguenay  Fjord, 
'Fate  of  pollutants,  Canada,  Aluminum  smelting, 
PAH  distribution,  Chromatography,  Gas  chroma- 
tography. 

The  spatial  distribution  of  PAH  concentrations  in 
the  Saguenay  Fjord  surface  sediments  was  deter- 
mined and  the  behavior  of  these  compounds  in  this 
environment  was  studied.  Surface  sediment  was 
collected  at  stations  along  the  Fjord.  The  sediment 
was  fortified  with  two  internal  standards  and  ex- 
tracted with  dichloromethane  for  15  h.  The  ex- 
tracts were  concentrated  and  applied  to  copper, 
silica  gel,  and  alumina  chromatography  columns. 
The  PAH  containing  fractions  were  analysed  by 
capillary  column  gas  chromatography.  The  chro- 
matographic data  indicate  that  the  levels  of  alky- 
lated homologs  of  PAH  were  relatively  low  as 
opposed  to  that  of  unsubstituted  PAH.  The  ratios 
of  alkylated/nonalkylated  PAH  were  relatively 
constant  throughout  the  sediment  samples.  Distri- 
bution of  PAH  in  the  Saguenay  Fjord  showed  that 
the  concentrations  of  PAH  were  maximum  near 
the  aluminium  smelting  plants  located  in  the  Chi- 
coutimi  area  and  decrease  with  distance  from  this 
industrial  zone.  Qualitatively  the  PAH  profiles  are 
similar  from  one  sediment  sample  to  another.  The 
nature  of  the  PAH  found  in  the  sediment  of  the 
Fjord  is  suggestive  of  localized  and  anthropogenic 
inputs.  The  mean  level  of  contamination  is  relative- 
ly high  in  this  environment.  (Main-PTT) 
W87-01435 


TRACE  METAL  RESIDUES  IN  BIOTA  AND 
SEDIMENTS  FROM  LAKE  PONTCHAR- 
TRAIN,  LOUISIANA, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

C.  J.  Byrne,  and  I.  R.  DeLeon. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  1,  p  151-158, 

July  1986.  4  tab,  17  ref.  Army  Corps  of  Engineers 

Contract  DACW29-82-M-0189. 

Descriptors:  *Trace  metals,  'Path  of  pollutants, 
•Biota,  'Sediments,  'Lake  Pontchartrain,  Oysters, 


Clams,  Arsenic,  Beryllium,  Copper,  Cadmium, 
Lead,  Mercury,  Nickel,  Thallium,  Selenium,  Chro- 
mium, Silver,  Zinc,  Atomic  absorption  spectropho- 
tometry. 

Baseline  values  of  arsenic,  beryllium,  copper,  cad- 
mium, lead,  mercury,  nickel,  thallium,  selenium, 
chromium,  silver,  and  zinc  in  indigenous  biota  and 
sediment  from  three  passes  of  Lake  Pontchartrain 
were  established.  Samples  of  oysters,  clams,  and 
surface  sediments  were  collected.  Tissue  sample 
were  processed  either  by  the  procedure  of  Roger- 
son  and  Galloway  or  by  the  procedure  of  Martin 
and  Knauer  and  EPA.  The  former  were  analyzed 
by  graphite  furnace  atomic  absorption  spectropho- 
tometry (GFAAS)  and  the  latter  by  gas  hydride 
atomic  absorption  sepctrophotometry  (GHAAS). 
Sediment  samples  were  processed  by  the  method 
of  Eisler  and  subsequently  analyzed  by  FAAS/ 
GFAAS.  For  the  determination  of  arsenic,  mercu- 
ry, and  selenium,  the  sediment  samples  were  proc- 
essed as  follows.  A  50%  solution  of  nitric  acid  was 
added  to  the  sample  and  5  ml  of  5%  potassium 
permanganate  was  further  added.  The  solution  was 
heated  and  hydrogen  peroxide  was  added.  The 
solution  was  filtered  and  sodium  chloride-hyroxy- 
lamine  hydrochloride  solution  was  added.  This 
sample  was  analyzed  by  GHAAS.  The  final  sample 
solutions  were  analyzed  by  flame  or  flameless 
graphite  furnace  AAS  on  an  atomic  absorption 
spectorphotometer.  Of  the  12  metals  tested,  only 
thallium  was  not  observed  in  tissue  samples.  Oys- 
ters collected  at  the  IHNC  contained  extremely 
high  concentrations  of  zinc,  whereas  the  clams 
from  the  other  two  passes  contained  higher  con- 
centrations of  copper.  Oysters  from  IHNC  pos- 
sesed  higher  concentations  of  lead,  cadmium,  and 
mercury  than  the  clams.  Comparison  of  the  levels 
of  heavy  metals  in  the  biota  and  surface  sediment 
of  other  Gulf  Coast  estuaries  revealed  similar  con- 
centrations. (Main-PTT) 
W87-01437 


ARGONNE'S  ACID  RAIN  STRATEGY  VS.  S. 
3041, 

B.  J.  Spalding. 

Chemical  Week,  Vol.  138,  No.  21,  p  32,  37,  May 

1986. 

Descriptors:  'Argonne  National  Laboratory, 
•Acid  rain,  'Sulfur  deposition,  'National  Acid 
Precipitation  Assessment  Program,  Legislation, 
Economics,  Adirondack  mountains,  Canada,  Math- 
ematical models. 

Argonne  National  Laboratory  proposes  to  cut 
sulfur  deposition  in  sensitive  areas,  and  the  cost 
would  be  1  billion  dollars  per  year,  about  one- 
fourth  as  much  as  proposed  legislation  allows  for. 
The  key  to  Argonne's  approach  is  its  atmospheric 
transport  model  -  Advanced  Statistical  Trajectory 
Regional  Air  Pollution.  It  predicts  the  relationship 
among  emissions,  deposition,  and  meteorology. 
Also  important  to  the  Argonne  concept  are  data 
on  the  cost  and  performance  of  pollution  control 
technology  and  the  costs  of  various  coals.  Upon 
testing  the  strategy  attained  similar  reductions  in 
sulfur  deposition  in  the  Northeast  'signigicantly' 
cheaper  than  under  the  proposed  law.  An  'un- 
avoidable degree  of  uncertainty'  is  inherent  in  an 
atmospheric  transport  model;  yet,  such  models  can 
be  useful.  The  National  Acid  Precipitation  Assess- 
ment Program  is  developing  a  more  comprehen- 
sive model  -  the  Regional  Acid  Deposition  Model  - 
that  will  include  more  understanding  of  atmos- 
pheric processes  and  will  simulate  the  behavior  of 
multiple  pollutants  in  three  dimensions.  (Main- 
PTT) 
W87-01439 


CASE  STUDY  OF  A  CHEMICAL  SPILL:  POLY- 
CHLORINATED  BIPHENYLS  (PCBS),  3.  PCB 
SORPTION  AND  RETARDATION  IN  SOIL  UN- 
DERLYING THE  SITE, 

Oregon    Graduate   Center,    Beaverton.    Dept.    of 
Chemical,  Biological,  and  Environmental  Sciences. 
M.  R.  Anderson,  and  J.  F.  Pankow. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1051-1057,  July  1986.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Path  of 
pollutants,  'Chemical  wastes,  'Sorption,  'Ground- 
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water  pollution,  Soil  contamination,  Chemical 
analysis,  Soil  sampling,  Regina  aquifer,  Aquifers, 
Benzene. 

Condie  silt  from  near  a  polychlorinated  biphenyls 
(PCBs)  and  chlorinated  benzenes  spill  site  was 
studied  with  respect  to  the  sorption  and  predicted 
retardation  of  these  compounds.  The  soil  organic 
carbon  fraction  of  the  silt  was  measured  to  be 
0.0036  -(-  or  -  0.00088.  The  sorption  partition  coef- 
ficient (K  sub  p,  ml/gm)  values  were:  4-PCB,  5000; 
5-PCB,  9400;  and  6-PCB,  26,000.  The  direct  meas- 
urement of  the  K  sub  p  values  allowed  an  im- 
proved estimation  of  sorption  over  that  possible 
with  the  measured  f  sub  oc  and  the  available 
literature  K  sub  oc  data.  Mean  transport  retarda- 
tion factors(R)  for  4-PCB,  5-PCB,  and  6-PCB  in 
saturated  silt  were  calculated  to  be  2.7  E  +  0.4,  5.0 
E  +  04,  and  1.4  E  +  05,  respectively.  This  implies 
that  dissolved  PCBs  will  move  only  very  slowly 
through  unfractured  Condie  silt.  Since  the  K  sub  p 
values  of  the  PCBs  were  not  affected  when  20  mg/ 
L  of  1,2,4-trichlorobenzene  was  added  to  the  aque- 
ous phase,  PCB  transport  at  the  site  will  not  be 
accelerated  by  the  presence  of  the  chlorinated 
benzenes.  Therefore  if  fractures  are  not  present  in 
the  silt  in  its  middle  and  lower  levels,  then  there  is 
little  chance  that  the  PCBs  pose  a  threat  to  the 
underlying  Regina  aquifer  system.  R  values  pre- 
dicted for  1,2,4-trichlorobenzene  and  1,2,4,5-te- 
trachlorobenzene  were  120  and  600,  respectively. 
They  may  also  not  pose  an  immediate  threat  to  the 
underlying  aquifer  if  fractures  are  absent.  (Au- 
thor's abstract) 
W87-01444 


STEADY  INFILTRATION  FROM  BURIED 
DISCS  AND  OTHER  SOURCES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1058-1066,  July  1986.  2  fig,  3  tab,  26  ref. 

Descriptors:  'Infiltration,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Buried  discs,  'Water 
pollution  sources,  Analog  models,  Waves,  Graphi- 
cal analysis,  Capillary  conductivity,  Capillarity, 
Hydraulic  conductivity,  Soil  contamination. 

Scattering  analog  techniques  were  used  to  analyze 
steady  quasilinear  infiltration  from  buried  discs  and 
to  develop  related  results.  The  exact  solution  in- 
volves spheroidal  wave  functions  but,  more  useful- 
ly, expresses  the  far-field  wetting  function  and  the 
discharge  function  as  expansion  appropriate  for 
small  and  large  values  of  s,  the  dimensionless  disc 
radius.  Other  simple  techniques  for  estimating  the 
moisture  field  include  boundary  layer  and  Green's 
function  methods.  Further  aspects  of  the  study 
include:  useful  comparisons  with  Wooding's  classi- 
cal results  for  the  surface  disc,  and  small  s  expan- 
sions, not  hitherto  available,  for  steady  infiltration 
from  cylindrical  and  spherical  cavities.  Buried 
discs  (with  aspect  ratio  h  =  0),  oblate  spheroids  (0 
<  h  <  1),  spheres  (h  =  1),  and  prolate  spheres  (h 
>  1)  form  an  ordered  sequence.  Both  capillary 
effects  and  the  difficulty  of  matching  small  and 
large  s  expansions  increase  markedly  with  h.  The 
surface  disc  is  an  exceptional  'least  capillarity'  case. 
The  foregoing  considerations  lead  to  design  princi- 
ples for  permeameters  to  measure  the  saturated 
hydraulic  conductivity  of  unsaturated  field  soils. 
The  customary  borehole  permeameter  has  h  large 
and  consequently  strong  capillary  effects.  But  satu- 
rated conductivity  has  greatest  influence  on  perme- 
ameter discharge  when  capillary  effects  are  least. 
Accordingly,  the  optimal  design  is  the  surface  disc 
permeameter,  with  h  =  0  and  minimal  capillary 
effects.  (Author's  abstract) 
W87-01445 


ROLE   OF   GROUNDWATER    IN    DELAYING 
LAKE  ACIDD7ICATION, 

Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  P.  Anderson,  and  C.  J.  Bowser. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  7,  p  1101-1108,  July  1986.  7  fig,  3  tab,  39  ref. 
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NSF  Contract  No.  DEB  8012313. 

Descriptors:  'Lakes,  *Acid  rain,  'Groundwater, 
•Model  studies,  Acidic  water,  Water  quality  con- 
trol, Hydrogen  ion  concentration,  Wisconsin,  Sim- 
ulation analysis,  Chemical  analysis,  Chemical  reac- 
tions. 

The  role  of  groundwater  systems  in  delaying  lake 
acidification  was  studied  using  a  deterministic  ap- 
proach. Specifically,  an  advection-dispersion 
model  of  the  groundwater  system  was  linked  to  a 
simple  groundwater-rain-lake  mixing  model,  which 
in  turn  was  linked  to  a  geochemical  speciation  and 
reaction  path  model.  Simulations  of  hypothetical 
groundwater-lake  systems  utilized  chemical  data 
from  small  lake  systems  in  northern  Wisconsin,  an 
area  which  is  currently  experiencing  acid  rain  (pH 
=  4.6)  and  is  potentially  sensitive  to  acid  rain 
impacts  owing  to  the  absence  of  carbonate  miner- 
als in  the  underlying  glacial  tills  and  bedrock. 
Results  of  the  modeling  studies  demonstrated  that 
even  when  the  effects  of  chemical  reactions  are 
ignored,  groundwater  inflow  can  mitigate  the  ef- 
fects of  acid  deposition  on  lakes.  When  chemical 
reactions  in  the  groundwater  system  were  included 
in  the  model  using  a  retardation  factor,  the  acidifi- 
cation rate  of  the  lake  was  significantly  decreased. 
When  speciation  reactions  between  lake  water  and 
net  acid  additions  were  simulated  using  the  geo- 
chemical model  PHREEQE,  the  depression  of  lake 
water  pH  was  markedly  reduced,  indicating  that 
low  alkalinity  lakes,  like  the  ones  in  northern  Wis- 
consin, may  have  appreciable  buffering  capacity. 
(Lantz-PTT) 
W87-01450 


FREQUENCY  DOMAIN  ANALYSIS  OF 
GROUNDWATER  QUALITY  FLUCTUATIONS: 
INTERPRETATION  OF  FD2LD  DATA, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C.  J.  Duffy,  and  L.  W.  Gelhar. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1115-1128,  July  1986.  15  fig,  22  ref.  NSF 
Grant  CEE83-07982. 

Descriptors:  'Groundwater  quality,  'Mathemati- 
cal analysis,  'Frequency  domain  analysis,  'Trac- 
ers, 'Spectral  analysis,  'Path  of  pollutants, 
•Groundwater  movement,  Frequency  analysis, 
Mathematical  studies,  Geohydrology,  Data  inter- 
pretation, Field  tests. 

Spectral  analysis  and  frequency  domain  methods 
were  applied  to  temporal  tracer  patterns  for  the 
physical  interpretation  of  transient  environmental 
tracers  in  a  variety  of  hydrologic  settings.  Three 
case  studies  were  examined  where  the  source  of 
environmental  tracer  is  represented  as  a  stochastic 
process.  Spectral  analysis  was  used  to  identify  the 
frequency  domain  structure  of  the  field  data,  and 
linear  filters  were  constructed  using  solutions  to 
stochastic  differential  equations  to  model  the  ob- 
served response.  An  important  general  feature  of 
the  results  is  that  different  source  configurations 
(e.g.,  nonpoint,  line,  or  plane  sources)  and  different 
groundwater  flow  field  (uniform,  nonuniform) 
produce  distinctive  frequency  response  character- 
istics for  tracers  in  each  system.  In  each  case  the 
unique  filtering  pattern  is  associated  with  physical 
properties  of  the  hydrogeologic  system  and  is 
shown  to  be  useful  for  parameter  estimation  (re- 
sponse time,  velocity,  dispersivity,  transmissivity, 
etc.).  Although  there  could  be  some  argument  as 
to  the  specific  form  of  the  filter  chosen,  the  theo- 
retical result  was  consistent  with  the  observed 
frequency  characteristics  of  the  field  data  in  each 
case.  The  methodology  provides  a  new  tool  for 
interpretation  of  transient  environmental  tracers 
subject  to  'natural'  time  variations  of  the  source 
strength.  (Lantz-PTT) 
W87-01452 


THREE-DIMENSIONAL  SOLUTIONS  FOR 
SOLUTE  TRANSPORT  IN  AN  INFINITE 
MEDIUM  WITH  MOBILE  AND  IMMOBILE 
ZONES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

M.  N  Goltz,  and  P.  V.  Roberts. 

Water  Resources  Research   WRERAO,  Vol.  22, 


No.  7,  p  1139-1148,  July  1986.  6  fig,  28  ref,  2 
append.  EPA  Agreement  R  808851. 

Descriptors:  'Solute  transport,  'Infinite  media, 
'Porous  media,  'Path  of  pollutants,  Mathematical 
equations,  LaPlace  equation,  Fourier  analysis, 
Mathematical  models,  Sorption,  Aquifers. 

Tailing  of  breakthrough  responses,  which  has  been 
experimentally  observed  during  flow  through 
porous  media,  can  be  modeled  by  dividing  the 
porous  medium  into  regions  of  mobile  and  immo- 
bile water,  and  coupling  the  advective-dispersive 
solute  transport  equation  with  expressions  to  de- 
scribe diffusional  transfer  between  the  two  regions. 
Three-dimensional  solutions  to  this  coupled  set  of 
partial  differential  equations  with  infinite  boundary 
conditions  are  derived  by  applying  the  LaPlace 
transform  to  the  equations  with  respect  to  time, 
and  the  Fourier  transform  with  respect  to  space. 
Sorption  is  presumed  to  be  governed  by  a  linear 
equilibrium  relation,  and  deviations  from  equilibri- 
um are  accounted  for  by  including  expressions  for 
solute  transfer  between  mobile  and  immobile  re- 
gions. Solutions  are  given  for  point  sources.  Super- 
position may  be  used  to  derive  solutions  for  more 
complex  initial  conditions.  The  solutions  for  semi- 
infinite  and  infinite  media  are  similar  at  large 
values  of  the  Peclet  number.  This  is  convenient,  as 
the  infinite  solution  is  simpler  and  obtained  more 
straightforwardly  than  the  semi-infinite  solution. 
The  solutions  presented  here  may  be  useful  for 
interpreting  observations  of  solute  transport  in 
aquifers.  (Lantz-PTT) 
W87-01454 


PROBLEM  OF  COMPLEX  EIGENSYSTEMS  IN 
THE  SEMIANALYTICAL  SOLUTION  FOR  AD- 
VANCEMENT OF  TIME  IN  SOLUTE  TRANS- 
PORT   SIMULATIONS:    A    NEW    METHOD 
USING  REAL  ARITHMETIC, 
Geological  Survey,  Albuquerque,  NM. 
A.  M.  J.  Umari,  and  S.  M.  Gorelick. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  7,  p  1149-1154,  July  1986.  6  fig,  1  tab,  13  ref. 

Descriptors:  'Eigensy  stems,  'Solute  transport, 
•Simulation  analysis,  *Path  of  pollutants,  Mathe- 
matical analysis,  Mathematical  studies,  Dispersi- 
vity. 

A  new  method  is  given  for  the  representation  of  a 
complex  eigensystem  by  use  of  real  arithmetic  in 
the  semianalytical  advancement  of  time  for  solute 
transport  numerical  simulations.  A  numerical  ex- 
ample is  presented  that  and  it  demonstrates  the 
following  points:  (1)  The  time-discretized  solution 
converges  to  the  given  semianalytical  solution. 
This  is  in  keeping  with  theory  and  demonstrates 
that  the  semianalytical  solution  is  formulated  cor- 
rectly; (2)  For  large  values  of  dispersivity,  the 
number  of  imaginary  eigenvalues  of  (M)  is  small. 
Incorrect  representation  by  ignoring  their  imagi- 
nary parts  has  a  minimal  effect  on  the  solutions. 
Conversely,  for  small  values  of  dispersivity,  the 
number  of  imaginary  eigenvalues  is  large.  Incor- 
rect representation  by  ignoring  their  imaginary 
parts  substantially  affects  the  solution;  and  (3)  For 
a  particular  physically  realistic  value  of  dispersi- 
vity alpha  sub  L  that  may  be  used,  the  relative 
dispersivity  alpha  sub  L/L  sub  max  can  be  small 
unless  L  sub  max  is  made  small  by  resorting  to 
costly  fine  spatial  discretization.  In  cases  where  the 
relative  dispersivity  is  small,  it  is  important  not  to 
ignore  the  imaginary  components  of  the  complex 
eigenvalues.  The  method  presented  here  using  real 
arithmetic  has  been  shown  to  do  that  accurately. 
(Lantz-PTT) 
W87-01455 


ENZYMATIC  HYDROLYSIS  OF  PROTEINA- 
CEOUS  PARTICULATE  AND  DISSOLVED  MA- 
TERIAL IN  AN  EUTROPHIC  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

G.  Z.  Halemejko,  and  R.  J.  Chrost. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   107, 

No.  1,  p  1-21,  July  1986.  14  fig,  42  ref. 

Descriptors:  'Enzymes,  'Path  of  pollutants,  'Fate 
of  pollutants,  'Detritus,  'Hydrolysis,  'Eutrophic 


lakes,  Organic  matter,  Diurnal  distribution,  Pro- 
teins, Decomposition,  Chemical  reactions,  Leu- 
cine, Eutrophication,  Albumin,  Lakes. 

Detrital  proteolytic  rates,  the  kinetics  of  aminopep- 
tidase  and  endopeptidase  activities  in  the  photic 
and  profunda!  zones  of  an  eutrophic  lake  were 
studied  in  relation  to  the  decomposition  of  particu- 
late and  dissolved  proteinaceous  matter.  Signifi- 
cant activities  of  proteolytic  enzymes  were  ob- 
served. Vertical  measurements  of  proteolysis  of 
particulate  proteinaceous  matter  in  the  water 
column  of  the  lake  showed  that  decomposition 
processes  were  much  faster  in  the  epilimnion  than 
in  the  profoundal  zone.  Highest  detrital  proteolysis 
and  aminopeptidase  activity  rates  were  found  after 
breaking  down  of  the  spring  and  summer  phyto- 
plankton  blooms.  In  studies  on  the  mechanisms 
involved  with  enzyme  activity  regulations  in  lake 
water,  the  influence  of  leucine  and  protein  on  the 
kinetics  of  aminopeptidase  and  endopeptidase  were 
tested.  Leucine  was  the  competitive  inhibitor  of 
aminopeptidase  activity.  Increased  concentrations 
of  albumin  inhibited  both  aminopeptidase  and  en- 
dopeptidase activities  and  decreased  the  enzyme 
affinities.  Albumin  was  an  uncompetitive  inhibitor 
of  endopeptidase.  The  data  showed  that  proteoly- 
tic activity  in  the  lake  can  be  regulated  by  complex 
biological  and  environmental  factors.  Both  amino- 
peptidase  and  endopeptidase  activities  varied 
strongly  in  the  surface  waters  of  the  lake  and 
indicated  a  diurnal  cycle.  Aminopeptidase  activity 
increased  from  noon  until  sunset,  decreased  strong- 
ly during  the  night  and  was  inversely  proportional 
to  dissolved  protein  concentrations.  Endopeptidase 
activity  was  the  highest  at  noon  and  at  midnight 
and  was  proportional  to  total  protein  concentra- 
tions. The  ecological  significance  of  the  enzymatic 
decomposition  of  proteinaceous  matter  in  the  lake 
is  discussed.  (Lantz-PTT) 
W87-01456 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  I.  IN 
SITU  MEASUREMENT  OF  NITROGEN  AS- 
SIMILATION AND  UREA  DECOMPOSITION, 
Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01457 


SURVEY  OF  VOLATILE  HALOGENATED  OR- 
GANICS  (VHO)  IN  ITALY:  LEVELS  OF  VHO 
IN  DRINKING  WATERS,  SURFACE  WATERS 
AND  SWIMMING  POOLS, 

Modena  Univ.  (Italy).  1st.  di  Igiene. 

G.  Aggazzotti,  and  G.  Predieri. 

Water  Research  WATRAG,  Vol.  20,  No.  8,  p  959- 

963,  August  1986.  8  tab,  34  ref. 

Descriptors:  'Volatile  organics,  'Water  pollution 
sources,  'Italy,  'Trihalomethanes,  'Drinking 
water,  'Surface  water,  'Swimming  pools,  Water 
quality,  Chlorine,  Sodium  hypochlorite,  Water 
pollution,  Chlorinated  hydrocarbons,  Pollutant 
identification. 

A  survey  undertaken  in  Italy  (Emilia-Romagna 
region)  showed  that  volatile  halogenated  organics 
(VHO)  are  present  in  many  water  samples.  Analy- 
sis was  performed  by  static  head-space  gas  chro- 
matographic techniques.  In  drinking  water  sam- 
ples, low  levels  of  pollution  were  evident  before 
any  treatment,  while  after  chlorination  with 
sodium  hypochlorite,  or  chlorine  as  a  gas,  VHO 
appeared,  almost  exclusively  as  trihalomethanes 
(THM),  sometimes  at  fairly  high  levels  (max  = 
41.8  micrograms/L).  Surface  water  samples  were 
collected  every  other  month  in  one  year,  and  had 
different  levels  of  contamination.  In  most  cases 
VHO  (mainly  chlorinated  solvents)  appeared  just 
as  traces,  seldom  at  high  concentration  (max  =  263 
micrograms/L).  Swimming  pool  samples  had  high 
levels  of  contamination  (max  =  177.4  micrograms/ 
L),  mainly  due  to  THM,  as  a  consequence  of 
chlorination  with  sodium  hypochlorite.  VHO  pol- 
lution is  wide-spread  in  every  kind  of  water.  While 
contamination  of  surface  waters  can  only  involve 
environmental  and  aquatic  life,  contamination  of 
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drinking  waters,  and  also  of  swimming  pool  waters 
must  be  controlled  as  it  can  directly  act  on  human 
health.  (Author's  abstract) 
W87-01463 


CHANGES  OF  TRIHALOMETHANE  FORMA- 
TION  POTENTIALS   IN  THE  TONE  RTVER, 

Gunma  Inst,  of  Public  Health  (Japan). 
M.  Uchiyama,  Y.  Nakajima,  and  V.  Niagara. 
Water  Research  WATRAG,  Vol.  20,  No.  8,  p  999- 
1003,  August  1986.  10  fig,  8  ref. 

Descriptors:  'Trihalomethane,  'Tone  River,  *Path 
of  pollutants,  'Water  pollution  effects,  *Japan, 
Streams,  Rivers,  Pollution  load. 

The  changes  of  trihalomethane  formation  poten- 
tials (THMFPs)  in  the  Tone  River  in  Japan  were 
examined.  There  were  clear  differences  not  in 
THMFPs  but  in  THMFP  loadings  (THMFP  x 
flow  rate)  in  the  winter  and  the  summer.  There 
was  a  strong  correlation  between  watershed  area 
and  THMFP  loading.  The  THMFP  loading  ratio 
caused  by  artificial  pollution  was  sharply  increased 
end  reached  80%  for  a  watershed  area  of  2,000sq 
km  (with  a  population  density  of  65  persons/sq 
km).  There  was  a  strong  correlation  between  pop- 
ulation density  and  THMFP  and  THMFP  loading. 
From  these  relationships,  two  formulas  were  de- 
veloped to  estimate  the  THMFP  and  the  THMFP 
loading  of  the  Tone  River  in  the  future.  (Lantz- 
PTT) 
W87-01468 


GROWTH  CHARACTERISTICS  OF  AERO- 
MONAS  HYDROPHJJLA  IN  LIMNETIC 
WATERS  OF  VARYING  TROPHIC  STATE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

S.  R.'  Rippey,  and  V.  J.  Cabelli. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   104, 
No.  3,  p  311-319,  July  1985.  3  fig,  2  tab,  7  ref.  EPA 
Grant  No.  R807252. 

Descriptors:  'Aeromonas  hydrophila,  'Growth  ki- 
netics, 'Limnology,  Trophic  level,  Bioindicators, 
Water  pollution,  Phosphorus,  Lakes,  Ponds,  Nutri- 
ents. 

The  growth  kinetics  of  Aeromonas  hydrophila  in 
waters  of  varying  nutrient  enrichment  were  exam- 
ined to  assess  their  potential  as  indicators  of  the 
trophic  state  of  fresh  waters,  and  as  predictors  of 
changes  in  limnetic  water  quality.  Growth  of  the 
organism  generally  did  not  occur  in  untreated 
waters  held  at  22  C.  Rapid  growth  of  the  organism 
did  occur  in  filtered-autoclaved  fresh  waters  and 
high  maximal  stationary  phase  densities  resulted. 
Among  18  lakes  and  ponds  examined,  the  genera- 
tion times  of  the  organism  were  well  correlated 
with  total  phosphorus  levels  and  Secchi  depth,  and 
with  an  index  proposed  for  use  in  trophic  state 
assessments.  Maximal  stationary  phase  densities 
generally  showed  lesser  correlation  with  individual 
trophic  state  parameters  and  the  index.  The  gen- 
eration times  of  the  bacterium,  in  lake  and  pond 
waters  variously  modified  to  encompass  a  range  of 
nutrient  levels,  indicate  that  this  growth  parameter 
may  be  a  very  sensitive  predictor  of  the  eutroph- 
lcation  process.  (Author's  abstract) 
W87-01482 


conductivity  can  cause  significant  dispersion  even 
when  relatively  small  values  of  dispersivity  are 
assumed.  Such  variations  should  be  represented  in 
a  deterministic  model  of  solute  transport  in  order 
to  describe  the  flow  field  adequately  and  to  simu- 
late dispersion  realistically .  In  an  example  of  a  field 
application  to  an  alluvial  aquifer,  a  satisfactory 
match  to  observed  field  data  was  obtained  using  a 
small  (0.01  m)  value  of  longitudinal  dispersivity 
and  a  grid  spacing  fine  enough  to  show  field-scale 
alluvial  heterogeneities.  When  large  (approximate- 
ly 30  m)  values  of  longitudinal  dispersivity  were 
used,  computed  solute  concentrations  were  about 
half  of  observed  values  in  parts  of  the  aquifer. 
Modeling  efforts  with  grid  spacings  two  to  six 
times  wider  than  alluvial  channels  in  the  aquifer, 
produced  groundwater  flow  and  solute-transport 
simulations  which  did  not  adequately  match  field 
data.  (Author's  abstract) 
W87-01492 


MATHEMATICAL  MODELING  OF  TOXICITY 
PROBLEMS  IN  AQUARIA, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Medicine. 

M.  K.  Stoskopf. 

Journal  of  Environmental  Pathology,  Toxicology, 

and  Oncology  JEPOEC,  Vol.  6,  No.  3/4,  p  351- 

360,  March-April  1986.  3  fig,  3  ref. 

Descriptors:  'Mathematical  models,  'Toxicity, 
'Aquaria,  Toxicokinetics,  Mathematical  studies, 
Poisons,  Bioassay,  Fish  toxins. 

To  identify  an  actual  or  potential  toxicity  problem 
in  an  aquatic  system,  several  questions  are  to  be 
answered.  The  points  to  be  kept  in  mind  are;  Is  the 
toxic  agent  still  being  added  to  the  system.  Where 
is  the  toxin  coming  from.  Are  the  current  filtration 
systems  removing  it.  How  soon  can  it  be  reduced 
to  an  acceptable  level.  How  can  it  be  removed 
faster.  These  questions  in  turn  suggest  an  equally 
important  question.  What  samples  should  be  exam- 
ined. Analysis  of  animal  tissues  from  bioassays  is 
the  most  common  investigative  technique  in  use, 
but  alternatives  do  exist.  Testing  of  water  has  not 
been  utilized  to  its  fullest  potential.  The  need  for 
an  orderly  approach  to  sampling  and  interpretation 
has  been  a  major  factor  in  this  under  utilization. 
Mathematical  modeling  through  the  use  of  toxico- 
kinetics can  be  used  to  maximize  the  efficiency  of 
analysis  of  a  toxic  accident  by  water  sampling. 
Strategies  of  sampling  and  interpretation  of  results 
arediscussed  using  the  tools  of  toxicokinetic  model- 
ing. (Author's  abstract) 
W87-01500 


NATIONAL  ACADEMY  OF  SCIENCES 
REPORT.  ACID  DEPOSITION:  TRENDS,  RE- 
LATIONSHIPS, AND  EFFECTS, 

Pennsylvania  Univ.,  Philadelphia. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01504 


INTEGRATED    APPROACH    TO    ASSESSING 
ACTD  DEPOSITION, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01505 


Sources  Of  Pollution — Group  5B 

the  basin  of  physical  and  institutional  actions,  past 
and  ongoing,  arise.  The  major  contaminants  stud- 
ied fell  into  three  categories  of  materials  thought  to 
pose  the  greatest  present  threat  to  the  ecosystem  or 
to  humans.  These  were  heavy  metals  such  as  ar- 
senic, cadmium,  chromium,  copper  etc,  pesticides 
and  herbicides  and  other  critical  pollutants  and 
PCBs,  polynuclear  aromatic  hydrocarbons,  oil  and 
nitrogen,  phosphorus,  and  total  organic  carbon. 
The  pilot  historical  pollution  study  was  broken 
down  into  categories  of  pollutant  sources  and  re- 
ceptors chosen  on  the  basis  of  the  availability  and 
reliability  of  the  supporting  quantitative  data.  Reli- 
able information  on  past  as  well  as  present  pollu- 
tion is  essential  for  understanding  long-term  envi- 
ronmental trends.  The  historical  materials-balance 
studies  that  have  been  performed  so  far  reveal  new 
insights  about  the  complex  network  between  old 
pollution  sources  and  the  ultimate  fate  of  the  con- 
taminants released  into  the  Hudson-Raritan  basin. 
(Khumbatta-PTT) 
W87-01506 


OCTANOL:WATER  PARTITION  COEFFI- 
CIENTS (P):  MEASUREMENT,  ESTIMATION, 
AND  INTERPRETATION,  PARTICULARLY 
FOR  CHEMICALS  WITH  P  >  100000, 

Building  Research  Establishment,  Princes  Risbor- 
ough  (England).  Princes  Risborough  Lab. 
D.  N.  Brooke,  A.  J.  Dobbs,  and  N.  Williams. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  11,  No.  3,  p  251-260,  June  1986.  6 
fig,  5  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Octanol,  'Water 
partition  coefficient,  'Partition  coefficient,  'Bio- 
concentration,  Biological  magnification,  Chroma- 
tography, Fish. 

The  octanol:water  partition  coefficient  occupies  a 
key  position  in  the  early  stages  of  an  environmental 
assessment  of  a  new  chemical.  Considerable  diffi- 
culties are  being  faced  in  the  measurement,  estima- 
tion, and  interpretation  of  chemicals  that  have  very 
large  partion  coefficients  (greater  than  100000). 
Some  aspects  of  those  problems  and  some  of  the 
recent  relevant  work  at  the  Princes  Risborough 
Laboratory  are  discussed  including  the  methods  of 
measuring  high  partition  coefficients,  methods  of 
estimation,  the  use  of  high  performance  liquid 
chromatography  (HLPC)  and  the  interpretation  of 
high  partition  coefficients  in  terms  of  fish  biocon- 
centration.  Particular  reference  has  been  given  to 
high  values  (log  P  greater  than  5),  while  discussing 
the  methods  for  measurement  and  estimation  of 
octanohwater  partition  coefficients.  A  novel  exper- 
imental method  for  P  measurement  is  described, 
and  preliminary  results  presented.  The  use  of 
HPLCcapacity  factors  for  estimating  P  values  has 
been  investigated;  better  correlations  between  two 
parameters  have  been  found  if  HPLC  results  at 
different  methanohwater  liquid  phases  are  extrapo- 
lated to  pure  water,  but  even  this  procedure  does 
not  always  give  reliable  P  values.  The  interpreta- 
tion of  high  log  P  values  in  terms  of  fish  biocon- 
centration  has  been  discussed  and  the  correlations 
of  molecular  connectivity  and  molecular  weight 
with  fish  bioconcentration  have  been  presented. 
(Khumbatta-PTT) 
W87-01508 
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DETERMTNISTIC  MODELING  OF  DISPER- 
SION IN  HETEROGENEOUS  PERMEABLE 
MEDIA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering. 
A.  D.  Davis. 

Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  609- 
615,  September-October,  1986.  8  fig,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Heterogeneous  media,  'Permeability,  Ground- 
water pollution,  Groundwater  movement,  Solute 
transport,  Aquifers,  Alluvial  aquifers,  Simulation 
analysis. 

Numerical  experiments  show  that  variations  of  an 
order  of  magnitude  in  transmissivity  or  hydraulic 


PATTERNS  OF  POLLUTION  IN  THE 
HUDSON-RARITAN  BASIN, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

R.  U.  Ayres,  and  S.  R.  Rod. 

Environment  ENVTAR,  Vol.  28,  No.  4,  p  14-18, 

20,  39-43,  May  1986.  8  fig,  5  tab,  21  ref. 

Descriptors:  'Water  pollution  control,  'Path  of 
pollutants,  'Water  pollution  sources,  'Hudson- 
Raritan  basin,  'Water  pollution,  'Pollution  pat- 
terns, Stream  pollution,  River  basins,  Contami- 
nants, Pollution  studies. 

Slow  but  steady  progress  is  being  made  in  cleaning 
up  the  rivers  and  coastal  waters  of  the  Hudson- 
Raritan  basin.  Many  practical  and  policy-relevant 
questions  concerning  the  anticipated  benefits  for 
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FINITE  ANALYTIC  NUMERICAL  SOLUTION 
FOR  TWO-DIMENSIONAL  GROUNDWATER 
SOLUTE  TRANSPORT, 

Drexel  Univ.,   Philadelphia,   PA.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-01529 


REACIDIFICATION  MODEL  FOR  ACIDIFIED 
LAKES  NEUTRALIZED  WITH  CALOTTE, 

Lund  Univ.  (Sweden).  Dept.  of  Chemical  Engi- 
neering. 

H.  Sverdrup,  and  P.  Warfvinge. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  9,  p  1374-1380,  September  1985.  13  fig,  2  tab, 
19  ref. 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Descriptors:  'Acid  Rain,  'Reacidification,  'Acidi- 
fication, *Model  studies,  *Acid  lakes,  *Calcite, 
'Neutralization,  Lakes,  Chemical  properties, 
Water,  Acidic  water,  Calcium,  Sediments. 

The  reacidification  of  limed  lakes  depends  on  the 
dilution  of  the  dissolved  calcium  carbonate  with 
time  and  the  dissolution  of  calcite  from  the  lake 
sediments.  Calcite  on  the  lake  bottom  will,  in  addi- 
tion to  being  covered  by  sedimentation,  become 
inactivated  by  precipitates  of  humus  and  clay  min- 
erals clogging  the  calcite  surfaces.  A  model  has 
been  developed  to  calculate  the  reacidification  of  a 
limed  lake  using  the  following  mechanisms:  (1)  the 
dissolution  of  calcite  and  a  subsequent  neutraliza- 
tion of  acid  water,  (2)  owing  to  the  increase  in  pH 
value,  occurrence  of  precipitation  of  humus  and 
dissolved  metals  onto  the  calcite  surface  and  inhi- 
bition of  the  dissolution  of  calcite,  (3)  reversible 
sorption  of  calcium  from  the  water  column  by 
sediments  not  covered  with  calcite,  and  (4)  diffu- 
sive transport  through  a  boundary  bottom  layer  to 
the  water  column.  The  lake  initially  was  modeled 
as  a  continuously  stirred  tank.  The  equations  were 
derived  from  a  mass  balance  and  the  dissolution 
kinetics  for  calcite  to  describe  the  long-term  devel- 
opment of  pH,  alkalinity,  and  calcium  concentra- 
tion. The  model  accurately  describes  the  reacidifi- 
cation and  the  mass  balances  observed  in  several 
limed  lakes.  (Author's  abstract) 
W87-01531 


PHOSPHORUS  ADSORPTION  TO  RIVERINE 
SUSPENDED  MATTER:  IMPLICATIONS  FOR 
THE  P-BUDGET  OF  LAKE  CONSTANCE, 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01546 


MERCURY  DISTRIBUTION  IN  A  POLLUTED 
MARINE  AREA,  RATIO  OF  TOTAL  MERCU- 
RY, METHYL  MERCURY  AND  SELENIUM  IN 
SEDIMENTS,  MUSSELS  AND  FISH, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

N.  Mikac,  M.  Picer,  P.  Stegnar,  and  M.  Tusek- 

Znidaric. 

Water  Research  WATRAG,  Vol.   19,  No.   11,  p 

1387-1392,  1985.  3  fig,  3  tab,  31  ref. 

Descriptors:  'Mercury,  'Methyl  mercury,  'Path 
of  Pollutants,  'Selenium,  'Sediments,  'Mussels, 
'Fish,  'Marine  environment,  'Water  pollution, 
Mollusks,  Coastal  waters,  Chemical  analysis, 
Water  analysis,  Industrial  wastes,  Chemical  wastes. 

Concentrations  of  total  mercury,  methyl  mercury, 
and  selenium  were  measured  in  sediments  and  or- 
ganisms from  the  Kastela  bay  in  the  Central  Adri- 
atic, polluted  with  inorganic  mercury  by  a  chlor- 
alkali  plant.  Sediments  and  mussels  (Mytilus  gallo- 
provincialis)  contained  high  total  mercury  concen- 
trations, especially  in  the  vicinity  of  the  pollution 
source.  The  percentage  of  mercury  in  the  methyl 
form  increased  from  surface  sediments  (up  to 
1.37%)  to  the  edible  parts  of  mussels  (0.1-27%, 
negatively  correlated  with  total  mercury  concen- 
trations) and  to  the  fish,  in  which  methyl  mercury 
accounted  for  most  of  the  mercury  in  the  muscle 
tissue.  (Author's  abstract) 
W87-01552 


BIOASSAYS  WITH  STIGEOCLONIUM  TENUE 
KUTZ.  ON  WATERS  RECEIVING  SEWAGE  EF- 
FLUENTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01554 


IDENTIFICATION  OF  HIGHLY  CHLORINAT- 
ED ETHERS  AND  DIETHERS  IN  RIVER  SEDI- 
MENT NEAR  AN  EPICHLOROHYDRIN 
PLANT, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

for  Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01555 


TOTAL  DISSOLVED  PHOSPHORUS:  EF- 
FECTS OF  TWO  MOLECULAR  WEIGHT 
FRACTIONS  ON  PHOSPHORUS  CYCLING  IN 
NATURAL  PHYTOPLANKTON  COMMUNI- 
TIES, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01560 


MEASUREMENT  AND  MODELING  OF  WEST- 
ERN WASHINGTON  PRECIPITATION  CHEM- 
ISTRY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Vong,  T.  V.  Larson,  D.  S.  Covert,  and  A.  P. 
Waggoner. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 
No.  1,  p  71-84,  September  1985.  4  fig,  5  tab,  28  ref. 

Descriptors:  'Air  pollution,  'Path  of  pollutants, 
'Model  studies,  'Washington,  'Precipitation, 
'Chemical  properties,  'Rain,  Chemical  analysis, 
Water  analysis,  Heavy  metals,  Water  pollution 
sources,  Hydrologic  budget,  Sulfates. 

Precipitation  was  collected  and  chemically  ana- 
lyzed for  one  year  at  four  sites  in  western  Wash- 
ington. Spatial  and  seasonal  variabilities  in  concen- 
trations were  identified  with  the  highest  concentra- 
tions nearest  emission  sources  and  in  the  summer. 
Multiple  correlations  among  measured  species  re- 
vealed five  groupings  which  were  interpreted  as 
the  influences  of  seasalt,  metals  from  a  copper 
smelter,  an  urban  factor,  soil,  and  acidic  sulfate 
aerosol.  A  simple  washout  model  predicted  that 
the  copper  smelter  was  the  major  contributor  to  a 
rainwater  sulfate  budget.  Measurement  uncertain- 
ties were  estimated  for  each  analyte.  (Author's 
abstract) 
W87-01561 


LEACHABILrTY  OF  RADIUM  FROM  URANI- 
UM MUX  TAILINGS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

P.  M.  Markose,  M.  Raghavayya,  and  K.  C.  Pillai. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  1,  p  95-104,  September  1985.  2  fig,  9  tab,  10 

ref.  International  Atomic  Energy  Agency  Contract 

2895/RB. 

Descriptors:  'Path  of  pollutants,  'Leaching, 
'Radium,  'Uranium,  'Mine  wastes,  'Water  pollu- 
tion sources,  Fate  of  pollutants,  Mineral  industry, 
Reservoirs,  India,  Particle  size,  Chemical  proper- 
ties. 

Tailings  from  uranium  ore  processing  operations 
are  returned  to  the  mine  as  back-fill  or  dumped  in  a 
man-made  or  natural  impoundment  facility.  This 
impoundment  becomes  the  repository  of  a  signifi- 
cant amount  of  radium,  which  may  be  dissolved 
and  transported  under  favorable  conditions.  Inves- 
tigations were  carried  out  on  the  dissolution  of 
radium  from  the  tailings  pond  of  the  acid-leach 
processing  plant  operating  in  India.  The  size  frac- 
tion analysis  of  the  deposited  tailings  indicated  that 
80%  of  the  particles  had  sizes  below  74  microns. 
The  specific  activity  of  radium  in  tailings  increases 
as  the  particle  size  decreases.  Only  0.5%  of  radium 
from  tailings  were  solubilized  by  leaching  with 
rain  water.  Chloride  ions  enhanced  the  teachability 
of  radium  by  more  than  13%.  Ammonium  acetate, 
ammonium  nitrate,  and  EDTA  removed  20%, 
30%,  and  65%  of  the  radium,  respectively.  The 
containment  of  tailings  is  essential  in  view  of  its 
potential  for  release  of  radium  into  the  environ- 
ment. (Author's  abstract) 
W87-01562 


SEASONAL  VARIATIONS  OF  TRACE  ELE- 
MENTS IN  DISSOLVED  AND  SUSPENDED 
LOADS  FOR  COAL  ASH  PONDS  AND  POND 
EFFLUENTS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
J.  J.  Alberts,  M.  C.  Newman,  and  D.  W.  Evans. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 
No.  2,  p  111-128,  October  1985.  8  fig,  5  tab,  26  ref. 
DOE  Contract  EY-76-C-O9-0819. 


Descriptors:  'Path  of  pollutants,  'Seasonal  varia- 
tion, "Trace  elements,  'Dissolved  solids,  'Sus- 
pended solids,  'Coal  ash  ponds,  'Effluents,  'Fate 
of  pollutants,  Settling  basins,  Streams,  Heavy 
metals,  Physical  properties,  Chemical  properties. 

Concentrations  of  elements  in  solution  and  in  sus- 
pended solids  were  determined  in  a  settling  basin/ 
creek  system  receiving  bottom  ash,  cyclone  ash, 
fly  ash,  and  electrostatic  precipitator  ash.  The  con- 
centrations of  arsenic,  calcium,  cadmium,  chromi- 
um, copper,  iron,  magnesium,  manganese,  and  zinc 
as  well  as  physico-chemical  parameters  were  com- 
pared for  multiple  sites  in  the  basin/creek  system 
and  a  pond  without  ash  inputs  from  autumn  to  late 
summer.  Comparison  with  published  results  ob- 
tained six  to  seven  years  earlier  showed  no  signifi- 
cant change.  Chemical  speciation  calculations  indi- 
cate that  most  of  the  elements  remained  in  the  free 
hydrated  or  sulfate  form  throughout  the  study 
period.  Copper  and  iron  exhibit  some  shifts  in  the 
concentrations  of  the  hydroxy  and  carbonate  com- 
plexes in  responses  to  seasonal  and  biological  fac- 
tors. (Author's  abstract) 
W87-01563 


BUFFER  CAPACITY  OF  FOREST  SOILS  IN 
NEW  ENGLAND, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

C.  A.  Federer,  and  J.  W.  Hornbeck. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  2,  p  163-173,  October  1985.  4  fig,  2  tab,  21  ref 

Descriptors:  'Buffer  capacity,  'Forest  soils,  'New 
England,  'Soil  chemistry,  'Soil  properties,  Soil 
horizons,  Cations,  Acidity,  Bases,  Acid  rain,  Rain- 
fall. 

Buffer  capacity  was  measured  for  major  horizons 
of  forest  soils  from  four  locations  in  New  England 
by  titration  of  field-moist  samples  with  either  HC1 
or  NaOH.  Titration  curves  for  O  horizons  were 
nearly  linear  over  a  wide  pH  range;  i.e.,  buffer 
capacity  was  independent  of  pH.  Titration  curves 
for  mineral  horizons  were  S-shaped  with  ambient 
pH  roughly  in  the  middle  of  the  least  buffered  part 
of  the  curve.  Divalent  calcium  and  magnesium  ions 
in  KC1  extractions  at  ambient  pH  were  found  to  be 
only  slightly  less  than  in  NH40Ac  extractions  at 
pH  7,  implying  that  exchangeable  bases  did  not 
depend  much  on  the  extraction  pH.  The  O  hori- 
zons were  generally  highly  base-saturated  at  ambi- 
ent pH,  even  though  their  pH  was  low;  mineral 
soils  had  lower  base  saturation.  Buffer  capacity 
measured  over  the  first  0.5  pH  unit  to  the  acid  side 
depended  strongly  on  organic  matter  fraction  in 
the  sample.  All  soil  materials  studied  had  buffer 
capacities  per  unit  organic  mass  of  about  100  meq 
per  kg  per  pH  unit.  Acid  rain  at  pH  4.0  in  New 
England  would  take  at  least  several  decades  to 
lower  pH  of  the  soil  profile  by  a  whole  pH  unit. 
(Author's  abstract) 
W87-01565 


UPTAKE  OF  CADMIUM,  LEAD  AND  NICKEL 
BY  CORN  GROWN  IN  CONTAMINATED 
SOILS, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

M.  Sadiq. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  2,  p  185-190,  October  1985.  1  fig,  4  tab,  14  ref. 

Descriptors:  'Cadmium,  'Lead,  'Nickel,  'Accu- 
mulation, 'Corn,  Heavy  metals,  Plant  physiology, 
Nutrients,  Calcareous  soils,  Soil  types. 

Sixteen  calcareous  soil  samples  were  spiked  with 
cadmium,  lead,  and  nickel.  Corn  was  grown  for 
one  month  in  these  soils  six  months  after  metal 
additions,  and  analyzed  for  cadmium,  lead,  nickel, 
copper,  iron,  manganese,  and  zinc.  Total  and 
DTPA  extractable  concentrations  of  the  above 
metals  also  were  determined  in  the  experimental 
soils.  The  concentrations  of  cadmium,  lead,  and 
nickel  in  the  corn  plants  varied  significantly  (P  < 
0.05).  In  corn,  cadmium  accumulated  in  higher 
amounts  followed  by  lead  and  nickel.  The  concen- 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


tntions  of  cadmium  in  corn  were  significantly 
correlated  with  the  DTPA-extractable  cadmium  in 
the  soil  samples.  There  was  no  significant  correla- 
tion between  the  concentrations  of  nickel  and  lead 
in  the  corn  and  the  DTPA-extractable  levels  of 
these  metals  in  the  experimental  soils.  Although 
manganese,  copper,  and  zinc  in  corn  were  signifi- 
cantly correlated  to  their  respective  DTPA-ex- 
tractable concentrations  in  the  soils,  the  confidence 
intervals  for  these  elements  were  wide.  Iron  in  the 
com  plants  was  not  significantly  correlated  to 
DTPA-extractable  iron  in  the  amended  soils. 
These  results  indicate  that  DTPA  soil  test  may  not 
predict  plant  available  micronutrients  in  the  con- 
taminated soils.  (Author's  abstract) 
W87-01566 


CHEMICAL  CHANGES  IN  A  RECEIVING 
STREAM  DUE  TO  OXYGENATION  AND  DI- 
LUTION OF  MINE  TAILINGS  SEEP  WATERS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Chemis- 
try. 

J.  M.  Babb,  S.  K.  Enger,  and  G.  K.  Pagenkopf. 
Wster,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 
No.  3,  p  219-224,  November  1985.  1  fig,  3  tab,  19 
ref. 

Descriptors:  'Oxygenation,  *Streams,  'Chemical 
properties,  *Mine  wastes,  *Seep  water,  *Water 
pollution  effects,  Chemical  reactions,  Water. 

Chemical  changes  and  phase  distributions  for 
major  and  minor  chemical  constituents  have  been 
determined  for  High  Ore  Creek,  Montana.  The 
major  chemical  reaction  is  oxidation  of  Fe(II)  to 
Fe(III).  Subsequent  Fe(III)  hydrolysis  provides  a 
major  portion  of  the  suspended  phase.  The  pres- 
ence of  colloidal  hydrous  oxides  rapidly  removes 
copper,  lead,  and  arsenic  from  the  solution  phase. 
The  concentrations  of  iron  and  arsenic  decrease  by 
a  factor  of  more  than  500;  manganese  and  zinc 
decrease  by  at  least  a  factor  of  15.  The  variations 
in  the  concentrations  of  sodium,  potassium,  calci- 
um, magnesium,  bicarbonate,  and  sulfate  primarily 
parallel  dilution  factors  which  are  in  the  range  of 
two  to  three.  (Author's  abstract) 
W87-01568 


RATE  OF  LAKE  ACIDD7ICATION  IN  FOUR 
LAKES  NORTH  OF  LAKE  SUPERIOR  AND 
ITS  RELATIONSHIP  TO  DOWNCORE  SUL- 
PHUR ISOTOPE  RATIOS, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

M.  D  Dickman,  and  H.  G.  Thode. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

No.  3,  p  233-253,  November  1985.  7  fig,  4  tab,  30 

ref. 

Descriptors:  •Lakes,  *Acid  rain,  'Acidification, 
•Lake  Superior,  'Sulfur,  *Isotope  fractionation, 
Lake  sediments,  Chemical  properties,  Mineral  in- 
dustry, Air  pollution  effects. 

Surficial  sediments  from  three  lakes  located  within 
20  km  of  a  large  siderite  sintering  plant  were 
analyzed  for  sulfate,  pyrite,  organic  and  total 
sulfur,  and  subfossil  diatoms.  One  lake  was  under- 
going rapid  acidification,  while  the  other  two  were 
increasing  in  pH  over  the  last  30  years.  Lakes 
closest  to  the  sintering  plant  had  the  highest  sulfur 
concentrations  in  their  sediments.  Pyrite  concen- 
trations were  significantly  higher  in  surface  sedi- 
ments than  in  deeper  sediments.  The  sulfur  isotope 
ratios  in  the  various  forms  of  sulfur  in  the  deeper 
(10-12  cm)  sediments  were  fairly  uniform  in  all 
study  lakes,  almost  identical  to  those  of  a  control 
lake.  This  suggests  little  or  no  sulfur  isotope  frac- 
tionation during  sulfate  reduction  and  precipitation 
ofsul  fides  at  the  time  of  sediment  deposition  about 
100  years  ago.  Sulfur  isotope  ratios  in  surface 
sediments  (0-2  cm)  were  shifted  toward  negative 
values.  The  shift  ranged  from  14%  to  16%  in  the 
study  lakes,  and  1.5%  to  5.0%  in  the  control  lakes. 
The  shift  in  the  recent  sediments  may  result  from 
«otope  fractionation  in  the  dissimilatory  reduction 
of  lake  sulfate  by  bacteria  stimulated  by  anthropo- 
genic inputs  of  sulfur.  (Doria-PTT) 
W87-O1570 


DISTRIBUTION  OF  METAL  POLLUTION  IN 
GROUNDWATER  DETERMINED  FROM 
SUMP  SLUDGES  IN  WELLS, 

Eidgenoessisches     Inst,     fuer     Reaktorforschung, 

Wuerenlingen  (Switzerland). 

E.  Hoehn,  and  H.  R.  von  Gunten. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  115-132,  September  1985.  7  fig,  3  tab, 

24  ref. 

Descriptors:  *Metals,  'Pollutants,  *Groundwater 
pollution,  'Wells,  'Sumps,  'Sludge,  Fate  of  pollut- 
ants, Path  of  pollutants,  Heavy  metals,  Pollution 
sources,  Aquifers,  Interstitial  water,  Infiltration, 
Manganese,  Organic  carbon,  Rivers. 

Sludge  material  from  the  bottom  of  groundwater 
sampling  wells  was  investigated  at  a  site  near  an 
infiltrating  river  in  order  to  obtain  information 
about  the  distribution  of  metals  and  their  partition- 
ing between  sediments  and  interstitial  waters.  The 
concentrations  of  the  dissolved  metals  in  the  inter- 
stitial water  fluctuated  more  from  well  to  well  than 
the  metal  concentrations  in  the  sludge  sediments. 
The  concentrations  of  most  of  the  investigated 
heavy  metal  trace  elements  decreased  with  increas- 
ing grain  sizes,  indicating  their  sorption  from  solu- 
tion. The  concentration  pattern  at  different  grain 
size  fractions  was  correlated  with  the  organic 
carbon  and  manganese  content  of  the  sediments. 
Some  of  the  metals  exhibited  higher  concentrations 
in  the  near  field  of  the  river  than  in  the  far  field, 
implicating  the  river  as  a  source  for  these  metals. 
The  physicochemical  conditions  in  the  sludges  are 
different  from  those  in  the  aquifer  with  its  flowing 
groundwater.  (Doria-PTT) 
W87-01580 


TRACE  METAL  SPECIATION  IN  A  SODL  PRO- 
FILE IRRIGATED  WITH  WASTE  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

S.  V.  Mattigod,  P.  F.  Pratt,  and  E.  B.  Schalscha. 
Water  Science  and  Technology  WSTDE4,  Vol. 
17,  No.  9,  p  133-142,  September  1985.  4  tab,  14  ref. 

Descriptors:  'Trace  metals,  'Path  of  pollutants, 
•Wastewater,  'Soil  profiles,  'Irrigation, 
•Wastewater  irrigation,  'Fate  of  pollutants,  Pro- 
files, Model  studies,  Computer  programs,  Chemi- 
cal properties,  Chemical  reactions,  Adsorption. 

A  chemical  equilibrium  computer  model  was  used 
to  predict  the  trace  metal  behavior  in  a  soil  profile 
subjected  to  a  long-term  irrigation  with  waste 
waters.  Various  categories  of  interactions  were 
simulated.  The  metal-soluble  organic  interactions 
were  accounted  for  by  a  mixture  model.  The  com- 
putations included  a  10  metal  -  15  ligand  system 
with  262  soluble  complex  species  and  21  possible 
solid  phases.  The  results  predicted  that  a  major 
fraction  of  alkali  elements  in  solution  tend  to  be  in 
free  ionic  forms,  whereas  major  fractions  of  the 
alkaline  earths  were  in  adsorbed  and/or  precipitat- 
ed forms.  Significant  soluble  fractions  of  transition 
series  metals  were  predicted  to  be  in  adsorbed  and/ 
or  complexed  forms.  The  degree  of  attenuation  of 
these  transition  series  elements  moving  through  the 
soil  profile  seems  to  be  governed  mainly  by  the 
degree  of  adsorption  on  soil  surfaces  and  the  tend- 
ency of  these  elements  to  form  soluble  organic 
complexes.  The  predicted  mobilities  of  these  ele- 
ments in  this  soil  profile  was  Cu  >  Ni  >  Zn  > 
Cd.  Application  of  this  equilibrium  model  appears 
to  provide  a  first  approximation  approach  to  simu- 
late the  trace  element  behavior  in  soil  profiles. 
(Doria-PTT) 
W87-01581 


WATER  AND  AIR  INTAKE  OF  SURFACE-EX- 
POSED ROCK  FRACTURES  IN  SITU, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01593 


COMPARISON  OF  CHEMICAL  AND  ISOTOP- 
IC  HYDROGRAPH  SEPARATION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
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For  primary  bibliographic  entry  see  Field  2B. 
W87-01594 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  I.  TOTAL  COPPER  AND  CUPRIC 
ION  CONCENTRATIONS  IN  LAKE  KINNERET 
AND  THE  RIVER  JORDAN, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 
T.  Frevert. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  4,  p  527-542,  October  1985.  4  fig,  3  tab,  37  ref. 

Descriptors:  'Heavy  metals,  'Lake  Kinneret, 
'Israel,  'Copper,  'Jordan  River,  Seasonal  varia- 
tion, Fate  of  pollutants,  Path  of  pollutants,  Chemi- 
cal analysis,  Chemical  precipitation. 

Total  and  acid-dissolvable  copper  (DPASV  after 
HN03  addition  and  H202/UV  treatment)  and 
cupric  ion  concentrations  were  determined  in  Lake 
Kinneret,  Israel  (during  summer  stagnation  and 
after  winter  overturn)  and  in  its  main  tributary,  the 
River  Jordan.  Total  copper  concentrations  in  Lake 
Kinneret  and  the  River  Jordan  are  almost  one 
order  of  magnitude  higher  than  pristine  lacustrine 
concentrations  (due  to  more  recent  references). 
Total  copper  concentrations  (after  UV  treatment 
of  the  sample)  in  Lake  Kinneret  are  insignificantly 
(only  5-6%)  higher  than  mineral  concentrations 
(after  HN03  addition).  CuOH(  +  ),  Cu(OH)2  and 
CuC03  will  be  the  pertinent  copper  complexes  in 
Kinneret  and  Jordan  water  (although  in  Jordan 
water  strong  organic  complexes  may  prevail  with 
high  water  levels  in  spring  time).  The  major  river- 
ine copper  fraction  is  bound  to  inorganic  or  acid- 
dissolvable  organic  particulate.  It  may  be  precipi- 
tated by  authigenic  particularization  in  the  epilim- 
nion,  as  well  as  sulfide  precipitation  in  the  hypo- 
limnion  during  summer  stagnation.  During  the 
mixing  period  of  the  lake  it  will  be  released  again 
into  the  overlying  water.  Cu(2  +  )  aqueous  concen- 
trations as  computed  by  a  potentiometric  technique 
detected  operational  partitioning  coefficient 
(alpha)(25  +  or  -  0.2  C)  values.  Total  copper  con- 
centrations seem  to  be  sufficiently  high  in  Kinneret 
water  to  affect  algal  development.  Lake  Kinneret 
might,  therefore,  belong  to  the  probably  few  lakes 
where  the  natural  Cu  input  has  a  permanent  impact 
on  composition  and  growth  of  the  algal  communi- 
ty. (Lantz-PTT) 
W87-01602 


ACTIVE  NITRIFICATION  IN  THE  HYPOLIM- 
NION  OF  LAKE  KIZAKI  IN  EARLY  SUMMER: 
1.  NITRIFYING  ACTIVITY  OF  RAPIDLY 
SINKING  PARTICLES, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
T.  Yoshioka,  M.  Takahashi,  and  Y.  Saijo. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  4,  p  557-570,  October  1985.  3  fig,  6  tab,  25  ref. 

Descriptors:  'Nitrification,  'Hypolimnion,  'Lake 
Kizaki,  'Particulate  matter,  Seasonal  variation,  Ni- 
trogen fixing  bacteria,  Ammonia,  Nitrates. 

Rapidly  sinking  particulate  matter  was  collected 
by  sediment  traps  at  15  m  depth  in  Lake  Kizaki, 
during  May  to  August  1982.  Potential  nitrifying 
activities  of  water  (15  m)  and  trap  samples,  were 
measured  with  inhibitors,  and  the  enumerations  of 
nitrifying  bacteria  (MPN  method)  were  carried 
out.  The  potential  nitrifying  activities  of  water 
samples  corresponded  to  the  course  of  in  situ  nitri- 
fication, reaching  a  maximum  on  10  July  (0.65 
micrograms-at  N/L/day).  Those  of  trap  samples 
reached  a  maximum  on  14  July  (0.48  micrograms- 
at  N/L/day).  Although  both  numbers  of  ammoni- 
um and  nitrite  oxidizing  bacteria  in  the  trap  sam- 
ples were  about  100  times  more  than  in  the  water 
samples,  the  nitrifying  activity  levels  of  the  trap 
samples  were  the  same  as  those  of  the  water  sam- 
ples. Therefore,  it  is  suggested  that  the  nitrifying 
bacteria  attached  to  the  rapidly  sinking  particulate 
matters  might  be  inactive,  and  that  the  nitrification 
in  the  hypolimnion  of  Lake  Kizaki  during  the  early 
summer  is  caused  not  by  them,  but  by  the  nitrify- 
ing bacteria  suspended  in  the  water  column.  (Au- 
thor's abstract) 
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W87-01604 


NITROGEN  FIXATION  (ACETYLENE  REDUC- 
TION) IN  PLANKTIC  CYANOBACTERIA  IN 
OREGRUNDSGREPEN,  SW  BOTHNIAN  SEA, 

Uppsala    Univ.    (Sweden).    Inst,    of    Ecological 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01605 


DYNAMICS  OF  CHLOROPHYLL  AND  PHO- 
TOSYNTHESIS IN  NATURAL  PHYTOPLANK- 
TON  ASSOCIATIONS:  I.  SEASONAL  AND 
ANNUAL  CYCLES  OF  CHLOROPHYLL  AND 
PHAEOPIGMENTS,  IN  RELATION  TO  EU- 
PHOTIC  DEPTH  AND  THEnt  VERTICAL  DIS- 
TRIBUTION IN  SMALL  NORTHGERMAN 
LAKES, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

M.  -E.  Meffert,  and  J.  Overbeck. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  2,  p  219-234,  August  1985.  10  fig,  3  tab,  48  ref. 

Descriptors:  'Chlorophyll,  'Limnology,  'Photo- 
synthesis, 'Phytoplankton,  'Algal  growth,  Season- 
al variation,  Germany,  Lakes,  Plussee,  Tempera- 
ture, Radiation,  Algal  growth,  Eutrophication,  Eu- 
phoric zone. 

In  1981,  weekly  investigations  were  made  into  the 
relationship  between  chlorophyll  levels  and  the 
depth  of  the  euphotic  zone  and  extinction  coeffi- 
cients in  the  Plussee.  Chlorophyll  and  phaeopig- 
ment  production  was  studied  in  relation  to  the 
algal  growth  phases,  depth,  global  radiation  and 
temperature.  Chlorophyll  specific  and  the  non- 
algal  light  attenuation  were  estimated  and  com- 
pared with  data  from  other  lakes.  In  the  euphotic 
zone,  the  mean  annual  level  of  chlorophyll-a  was 
about  20  mg/cu  m  or  80  mg/sq  m,  over  the  ranges 
1-60  mg/cu  m  or  8-22  mg/sq  m.  Maxima  of  about 
100  mg/cu  m  were  observed  corresponding  to 
earlier  findings.  Phaeopigment  levels  increased 
from  about  15%  of  chlorophyll-a  to  about  200%  in 
metalimnetic  layers  and  during  algal  decline.  The 
chlorophyll  maxima  varied  over  the  years  of  inves- 
tigation, being  highest  in  1981.  Several  algal  assem- 
blages with  short  periods  of  dominance  formed 
numerous  chlorophyll  peaks,  which  together  pro- 
duced 3  major  blooms.  Chlorophyll  maxima  could 
occur  at  any  depth  between  the  surface  and  10  m. 
Distinct  epilimnetic  and  metalimnetic  chlorophyll 
maxima  were  seen  in  spring  and  late  summer, 
respectively.  (Author's  abstract) 
W87-O1607 


STRUCTURE,  CELL  DIFFERENTIATION  AND 
LIFE  CYCLE  OF  BLUE-GREEN  ALGA  NODU- 
LARIA  HARVEYANA  (THWATTES)  THURET, 

National     Botanical     Research     Inst.,     Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01608 


ALTERATION  OF  IRON-CAC03  PRECIPITA- 
TION BY  YELLOW  ORGANIC  ACIDS  OF 
AQUATIC  ANGIOSPERM  ORIGIN, 

Michigan    State    Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01609 


INFLUENCE  OF  THE  MOBILITY  OF  POTA- 
MOPYRGUS  JENKINSI  (SMITH,  E.A.) 
(PROSOBRANCHIA:HYDROBIIDAE)  ON  ITS 
SPREAD, 

University  of  the  South  Pacific,  Suva  (Fiji).  School 

of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-016I7 


SIMULATION  OF  MICROBIAL  GROWTH  DY- 
NAMICS COUPLED  TO  NUTRIENT  AND 
OXYGEN  TRANSPORT  IN  POROUS  MEDIA, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
F.  J.  Molz,  M.  A.  Widdowson,  and  L.  D. 


Benefield. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  8,  p  1207-1216,  August  1986.  15  fig,  30  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  off  pollut- 
ants, 'Microbiological  studies,  'Growth  kinetics, 
•Groundwater  pollution,  'Biodegradation,  'Solute 
transport,  Nutrients,  Oxygen,  Degradation,  Simu- 
lation analysis,  Model  studies,  Hydraulic  conduc- 
tivity, Aquifers,  Mathematical  studies,  Mathemati- 
cal analysis,  Aerobic  conditions,  Anaerobic  condi- 
tions. 

A  model  for  simulating  microbial  growth-degrada- 
tion processes  in  porous  media  assumes  that  the 
bulk  of  microorganisms  in  an  aquifer  grow  in  mi- 
crocolonies  attached  to  matrix  surfaces.  The  model 
applies  to  the  growth  and  decay  of  aerobic,  hetero- 
trophic microorganisms  whose  growth  is  limited 
by  lack  of  a  carbon  and  energy  source  (substrate), 
an  oxygen  source  or  both  simultaneously  as  de- 
scribed by  modified  Monod  kinetics.  Transport  of 
substrates  and  oxygen  in  the  porous  medium  is 
assumed  to  be  governed  by  advection-dispersion 
equations  with  surface  adsorption.  A  total  of  five 
coupled  equations  result,  describing  substrate  and 
oxygen  concentrations  in  the  pore  fluid,  substrate 
and  oxygen  concentrations  in  the  microcolonies 
and  colony  density,  which  is  assumed  sufficiently 
small  so  that  aquifer  hydraulic  conductivity  is  not 
diminished.  An  iterative  process  involving  an  Eu- 
lerian-Lagrangian  numerical  procedure,  that  is 
highly  resistant  to  numerical  dispersion  in  the  pres- 
ence of  small  dispersivities,  is  used  to  solve  the 
overall  model,  with  parameter  values  selected  from 
the  literature  or  estimated.  Results  indicate  that 
biodegradation  would  be  expected  to  have  a  major 
effect  on  contaminant  transport  when  proper  con- 
ditions for  growth  exist.  For  one-dimensional 
transport  in  a  column,  the  most  rapid  microbial 
growth  always  occurred  at  the  influent  boundary 
where  oxygen  and  substrate  concentrations  were 
held  constant  independent  of  colony  density.  An- 
aerobic conditions  develop  rapidly  and  aerobic 
biodegradation  ceases  if  large  amounts  of  substrate 
are  added  to  the  system.  (Author's  abstract) 
W87-01622 


INTEGRAL  SOLUTION  FOR  THE  DIFFU- 
SION-ADVECTION  EQUATION, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

A.  Taigbenu,  and  J.  A.  Liggett. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  8,  p  1237-1246,  August  1986.  13  fig,  2  tab,  20 

ref.  NSF  Grant  CEE7902803. 

Descriptors:  'Diffusion,  'Advection,  'Mathemati- 
cal equations,  'Path  of  pollutants,  'Groundwater 
movement,  Differential  equations,  LaPlace  equa- 
tion, Mathematical  studies,  Porous  media. 

A  new  integral  formulation,  based  on  Green's 
second  identity,  is  used  to  solve  the  unsteady  trans- 
port (diffusion-advection)  equation  which  governs 
the  storage  and  movement  of  pollutants  in  porous 
media.  It  uses  the  fundamental  solution  for  the 
terms  of  the  differential  equation  with  the  highest 
derivatives  (the  order  of  the  equation)  and,  by 
applying  Green's  second  identity,  those  terms  are 
cast  into  a  boundary  integral  while  the  remaining 
terms  with  lower  derivatives  are  weighted  with 
that  fundamental  solution  and  integrated  over  the 
solution  domain.  The  resulting  integral  representa- 
tion is  no  longer  a  boundary  integral  but  comprises 
both  boundary  and  domain  integral  portions.  Be- 
cause the  terms  with  the  highest  derivatives  consti- 
tute the  Laplacian,  the  fundamental  solution  em- 
ployed in  the  formation  is  the  logarithmic  function. 
The  boundary  integral  portion  of  the  formulation 
is  similar  to  that  encountered  when  the  boundary 
element  method  is  applied  to  the  elliptic  equations 
but  the  domain  portion,  which  contains  the  tempo- 
ral derivative  and  advection  terms,  is  evaluated  by 
discretizing  the  solution  domain  into  elements,  as  is 
frequently  done  in  finite  element  formulations.  The 
classic  one-dimensional  semi-infinite  and  a  two- 
dimensional  semi-infinite  diffusion-advection  prob- 
lems are  solved  for  a  wide  range  of  local  Peclet 
numbers  to  verify  and  demonstrate  the  usefulness 
of  the  present  formulation.  The  results  are  satisfac- 
tory. (Authors'  abstract) 


W87-01625 


FAST 


RADIONUCLIDE      TRANSPORT      IN 
CHANNELS  IN  CRYSTALLINE  ROCK, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept 

of  Chemical  Engineering. 

A.  Rasmuson,  and  I.  Neretnieks. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  8,  p  1247-1256,  August  1986.  14  fig,  2  tab,  13 

ref. 

Descriptors:  'Radionuclides,  'Flow  profile,  'Path 
of  pollutants,  'Groundwater  movement  'Crystal- 
line rocks,  Diffusion,  Finite  difference  methods, 
Solute  transport,  Radioisotopes. 

Recent  field  investigations  in  crystalline  rock  give 
strong  indications  that  water  flows  in  largely  iso- 
lated channels  in  fissured  rock.  The  present  paper 
sets  out  to  investigate  radionuclide  transport  in 
such  channels  including  diffusion  into  the  rock 
matrix.  It  is  shown  that  the  uptake  from  a  cylindri- 
cal hole  in  a  matrix  is  much  more  effective,  per 
unit  contact  area,  than  a  flat  surface  (semi-infinite 
solid).  Comparison  of  diffusion  from  cylindrical 
and  slit-formed  channels  shows  that  the  differences 
in  interfacial  flux  are  minor.  A  slit-formed  channel 
may  therefore  be  approximated  by  a  cylindrical 
one.  Diffusional  transport  in  the  matrix  is  then 
treated  as  one  dimensional  instead  of  two  dimen- 
sional, which  gives  a  considerable  numerical  sim- 
plification. A  simple  estimate  of  the  'penetration 
depth'  into  the  cylindrical  region,  i.e.,  the  location 
of  the  diffusional  front,  is  proposed.  By  using  the 
integrated  finite  difference  method  a  number  of 
radionuclide  transport  calculations  are  performed 
for  the  case  of  flow  and  dispersion  in  a  cylindrical 
channel  coupled  to  diffusion  and  sorption  in  the 
matrix.  (Author's  abstract) 
W87-01626 


STATISTICAL  METHODOLOGY  FOR  ESTI- 
MATING TRANSPORT  PARAMETERS: 
THEORY  AND  APPLICATIONS  TO  ONE-DI- 
MENSIONAL ADVECnVE-DISPERSrVE  SYS- 
TEMS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

B.  J.  Wagner,  and  S.  M.  Gorelick. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1303-1315,  August  1986.  7  fig,  5  tab,  30 
ref,  append. 

Descriptors:  'Statistical  methods,  'Theoretical 
analysis,  'Advection,  'Dispersion,  'Path  of  pollut- 
ants, Contaminant  transport,  Simulation  analysis, 
Regression  analysis,  Monte  Carlo  Method,  Data 
interpretation,  Streams,  Statistical  models,  Califor- 
nia. 

Finite  difference  contaminant  transport  simulation 
is  combined  with  a  nonlinear  weighted  least 
squares  multiple-regression  procedure.  The  tech- 
nique provides  optimal  parameter  estimates  and 
gives  statistics  for  assessing  the  reliability  of  these 
estimates  under  certain  general  assumptions  about 
the  distributions  of  the  random  measurement 
errors.  Monte  Carlo  analysis  is  used  to  estimate 
parameter  reliability  for  a  hypothetical  homogene- 
ous soil  column  for  which  concentration  data  con- 
tain large  random  measurement  errors.  The  value 
of  data  collected  spatially  versus  data  collected 
temporally  was  investigated  for  estimation  of  ve- 
locity, dispersion  coefficient,  effective  porosity, 
first-order  decay  rate,  and  zero-order  production. 
The  use  of  spatial  data  gave  estimates  that  were  2-3 
times  more  reliable  than  estimates  based  on  tempo- 
ral data  for  all  parameters  except  velocity.  A  com- 
parison of  estimated  linear  and  nonlinear  confi- 
dence intervals  based  upon  Monte  Carlo  analysis, 
showed  that  the  linear  approximation  is  poor  for 
dispersion  coefficient  and  zero-order  production 
coefficient  when  data  are  collected  over  time.  In 
addition,  examples  demonstrate  transport  parame- 
ter estimation  for  two  real  one-dimensional  sys- 
tems. First,  the  longitudinal  dispersivity  and  effec- 
tive porosity  of  an  unsaturated  soil  are  estimated 
using  laboratory  column  data.  The  reliability  of 
estimates  are  then  compared,  based  upon  data  from 
individual  laboratory  experiments  versus  estimates 


82 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


based  upon  pooled  data  from  several  experiments. 
Second,  the  simulation  nonlinear  regression  proce- 
dure is  extended  to  include  an  additional  governing 
equation  that  describes  delayed  storage  during 
contaminant  transport.  The  model  is  applied  to 
analyze  the  trends,  variability,  and  interrelation- 
ship of  parameters  in  a  mountain  stream  in  north- 
ern California.  (Author's  abstract) 
W87-01632 


EFFECTS  OF  HETEROGENEOUS  ADSORP- 
TION BEHAVIOR  ON  ION  TRANSPORT, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  C.  Parker,  and  P.  M.  Jardine. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1334-1340,  August  1986.  7  fig,  3  tab,  21 
ref. 

Descriptors:  *Path  of  pollutants,  'Adsorption, 
•Ion  transport,  'Heterogeneity,  'Mathematical 
models,  Mathematical  studies,  Model  studies,  Equi- 
librium, Kinetics,  Potassium,  Calcium,  Ion  ex- 
:hange,  Soil  water. 

\  nonlinear,  nonequilibrium,  two-site  adsorption 
model  was  employed  to  describe  ion  transport  in 
soil  subject  to  binary  monovalent-divalent  cation 
;xchange.  The  model  assumed  that  adsorption  sites 
:an  be  divided  into  two  fractions  each  exhibiting 
different  equilibrium  and  kinetic  adsorption  behav- 
or.  Equilibrium  isotherms  for  binary  exchange  at 
ronstant  ionic  strength  are  described  by  the  Vanse- 
ow  equation  with  selectivity  coefficients,  k  sub  v 
or  each  site  taken  as  functions  of  the  solid  phase 
equivalent  fractions  of  exchanging  ions.  To  evalu- 
ite  the  effects  of  concentration-dependent  selectiv- 
ty  on  ion  transport,  a  numerical  solution  of  the 
:onvection-dispersion  equation  incorporating  the 
lonlinear  absorption  model  was  used  to  simulate 
iC-Ca  exchange  for  a  sandy  soil  using  a  measured 
xmcentration-dependent  k  sub  v  reported  in  a 
jrevious  study,  for  equilibrium-  and  kinetic-con- 
rolled  adsorption  sites.  Breakthrough  curves  are 
imulated  for  various  solution  ionic  strengths  and 
dnetic  rate  coefficients  using  (1)  measured  k  sub  v 
unctions,  (2)  single-valued  K  sub  v  obtained  by 
lifferent  procedures,  and  (3)  an  otherwise  analo- 
;ous  model  with  a  linearized  isotherm.  Errors 
yhich  may  be  incurred  by  employing  the  various 
implified  models  for  the  direct  problem  solution, 
is  well  as  implications  of  parameter  estimation 
malyses  for  the  inverse  problem,  are  discussed. 
Author's  abstract) 
V87-01635 


<JWWA  CONFERENCE  ON  SURFACE  AND 
JOREHOLE  GEOPHYSICAL  METHODS  IN 
IROUND  WATER  INVESTIGATIONS. 

National  Water  Well  Association,  Worthington, 

)H. 

:or  primary  bibliographic  entry  see  Field  2F. 

V87-01641 


SELECTION  OF  PROPER  SURFACE  RESIS- 
nVTTY  TECHNIQUES  AND  EQUIPMENT 
'OR  EVALUATION  OF  GROUNDWATER 
»NTAMTNATION, 

RB  Associates,  Inc.,  McLean,  VA. 

3-  Pennington. 

N:  NWWA  Conference  on  Surface  and  Borehole 

jeophysical  Methods  in  Ground  Water  Investiga- 

ions,  February  12-14,   1985,  Fort  Worth,  Texas. 

985.  p  23-33,  1  ref. 

descriptors:  'Resistivity,  'Geophysical  surveys, 
Groundwater  pollution,  'Water  quality  manage- 
oent,  Case  histories,  Geophysics,  Electrical  stud- 
m,  Electrodes,  Data  acquisition,  Data  interpreta- 
ion,  Computers. 

[~his  study  was  conducted  to  improve  the  cost 
ffectiveness  of  geophysical  programs  at  hazardous 
vaste  sites.  Major  problems  identified  as  part  of 
his  study  are  the  improper  use  of  equipment, 
oadequate  interpretation  methods,  poor  field  pro- 
cedures, the  improper  application  of  electrode  con- 
igurations,  and  the  use  of  non-applicable  resistivi- 
y  techniques  for  a  specific  site.  Factors  affecting 
he  suitability  of  such  standard  electrode  arrays  as 


Wenner,  Schlumberger  and  Dipole-Dipole  are  dis- 
cussed. Of  the  standard  electrode  arrays,  the 
Schlumberger  Array,  has  been  the  most  sensitive 
to  many  environments  in  identifying  groundwater 
contamination.  The  advantages  to  various  resistivi- 
ty arrays,  with  examples,  are  assessed.  To  help 
determine  the  equipment  required  for  a  site,  crite- 
ria for  equipment  selection  are  identified.  In  par- 
ticular, the  use  of  alternative  current  resistivity 
systems  is  discussed.  Various  interpretative  tech- 
niques are  also  identified  to  maximize  the  use  of 
suitable  field  data.  Some  of  these  techniques  in- 
clude methods  to  evaluate  equivalence  problems, 
and  problems  caused  by  lateral  heterogeneities, 
current  leakage,  and  electrode  spacing  errors.  Both 
manual  and  computer  analyses  are  discussed. 
Manual  curve  matching  and  various  computer 
models  are  analyzed  and  compared.  As  part  of  this 
analysis,  the  number  of  geophysical  stations  re- 
quired before  computer  models  become  cost  effec- 
tive for  interpretation  of  data  was  identified.  For 
the  Schlumberger  technique,  between  25  and  30 
geophysical  stations  were  required  before  comput- 
er analysis  was  needed.  The  total  number  of  geo- 
physical stations  which  could  be  manually  com- 
pleted was  dependent  on  the  complexity  of  geoe- 
lectric  layering  found  at  a  particular  site.  (See  also 
W87-01641)  (Lantz-PTT) 
W87-01644 


APPLICATION  OF  AN  AUTOMATIC  EARTH 
RESISTIVITY  SYSTEM  FOR  DETECTING 
GROUND  WATER  MIGRATION  UNDER  A 
MUNICIPAL  LANDFILL, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01645 


TERRAIN  CONDUCTIVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
A  SHALLOW  AQUIFER  -  A  CASE  STUDY, 

Woodward-Clyde  Consultants,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01646 


GEOPHYSICAL  MONITORING  OF  AN  IN- 
JECTED CONTAMINANT  PLUME:  EXPERI- 
MENTS WITH  A  DISPOSABLE  E-LOG, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01647 


MONITORING  OF  SUBSURFACE  CONTAMI- 
NANTS WITH  BOREHOLE/SURFACE  RESIS- 
TIVITY MEASUREMENTS, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01652 


CORRELATION  BETWEEN  FIELD  GEO- 
PHYSICAL MEASUREMENTS  AND  LABORA- 
TORY WATER  SAMPLE  ANALYSIS, 

Technos,  Inc.,  Miami,  FL. 
R.  C.  Benson,  M.  S.  Turner,  W.  D.  Volgelsong, 
and  P.  P.  Turner. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  178-197,  6  fig,  4  ref. 

Descriptors:  'Geophysics,  'Field  tests,  'Water 
sampling,  'Water  analysis,  'Water  quality,  'Path 
of  pollutants,  'Plumes,  Resistivity,  Electromagnet- 
ic waves,  Contamination,  Correlation  analysis, 
Electrical  studies,  Specific  conductivity. 

Two  surface  geophysical  methods-Resistivity  and 
Electromagnetics-have  been  used  extensively  to 
map  contaminant  plumes  having  elevated  specific 
conductance  values.  Because  the  measured  values 
are  dominated  by  the  specific  conductance  of  the 
pore  fluids,  they  can  be  related  to  specific  conduct- 
ance of  water  samples.  Specific  conductance  is  one 
of  the  indicator  parameters  identified  by  the  EPA 
and  provides  an  easily  measured  and  reliable  means 
of  estimating  the  overall  water  quality.  The  corre- 
lation between  laboratory  analysis  and  electrical 
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geophysical  measurements  has  been  reviewed  for 
three  typical  waste  disposal  sites  which  represent  a 
cross  section  for  the  types  of  sites  commonly  en- 
countered. The  three  sites  selected  are:  a  municipal 
landfill,  an  uncontrolled  artesian  well  with  brack- 
ish water,  and  waste  water  basins  at  a  fossil  fuel 
power  plant.  In  the  three  examples  presented,  the 
indicator  parameter,  specific  conductance,  corre- 
lates well  (.903,  .959,  and  .768  at  a  95%  confidence 
level)  with  resistivity  or  electromagnetic  measure- 
ments. The  high  degree  of  correlation  between 
surface  electrical  geophysical  measurements  and 
laboratory  water  analyses  supports  the  following 
conclusions:  (1)  Surface  geophysical  measurements 
of  a  conductive  plume  are  related  to  the  ground- 
water chemistry;  (2)  A  key  indicator  parameter, 
specific  conductance,  correlates  with  electrical 
geophysical  measurements;  (3)  In  one  example, 
total  organic  carbon  (TOC)  was  measured,  and 
there  was  correlation  between  the  surface  geo- 
physical measurements  and  TOC;  (4)  The  geo- 
physical measurements  show  good  agreement  with 
other  chemical  measurements;  (5)  The  geophysical 
data  can  be  used  in  a  qualitative  manner  to  delin- 
eate the  extent  of  a  plume  and  indicate  its  flow 
direction,  and  (6)  The  geophysical  data  can  be 
'calibrated'  to  provide  quantitative  contours  of  spe- 
cific conductance  or  other  chemical  parameters. 
(See  also  W87-01641)  (Lantz-PTT) 
W87-01653 


COMPARATIVE  ANALYSIS  OF  SURFACE  RE- 
SISTrvnY  SURVEYS  AND  NATURAL- 
GAMMA  RADIATION  BOREHOLE  LOGS  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01655 


MAGNETIC  SURVEY  METHODS  USED  IN 
THE  LULTIAL  ASSESSMENT  OF  A  WASTE 
DISPOSAL  SITE, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
J.  W.  Fowler,  and  D.  L.  Pasicznyk. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,   1985,  Fort  Worth,  Texas. 
1985.  p  267-281,  9  fig,  7  ref. 

Descriptors:  'Magnetic  studies,  'Geophysical  sur- 
veys, 'Waste  disposal,  'Surveys,  Measuring  instru- 
ments, Magnetometer,  Landfills,  Path  of  pollut- 
ants, Water  quality  control,  Conductivity,  Radar, 
Subsurface  mapping. 

A  reconnaissance  magnetic  survey  using  a  proton 
precession  magnetometer  provided  a  rapid  costs- 
effective  means  of  delineating  subsurface  concen- 
trations of  buried  drums  and  other  ferromagnetic 
material  at  a  waste  disposal  site.  Approximately  1 1 
acres  of  highly  magnetic  zones  were  identified 
during  the  survey.  These  areas  represented  trench- 
es and  individual  burial  areas  for  steel  drums.  Con- 
firmation of  survey  results  was  obtained  by  con- 
struction of  test  pits  over  magnetic  anomalies  and 
within  identified  'clean'  areas.  A  100%  confirma- 
tion of  magnetic  survey  results  was  obtained.  In 
addition  to  the  magnetic  survey,  subsurface  radar 
and  terrain  conductivity  surveys  were  conducted 
over  selected  landfilled  areas.  The  radar  survey 
detected  complex  subsurface  strata  and  buried  me- 
tallic and  non-metallic  objects  within  the  landfill. 
These  data  served  to  confirm  magnetic  survey 
results  and  detected  areas  where  apparently  non- 
magnetic waste  material  was  located.  However, 
over  major  portions  of  the  landfill,  the  radar  could 
not  differentiate  between  possible  'clean'  fill  depos- 
ited in  a  random  manner  and  waste  debris.  A 
terrain  conductivity  survey  conducted  concurrent- 
ly with  the  radar  survey  over  a  magnetic  survey 
anomaly  detected  elevated  conductivity  over  the 
suspected  burial  trench  and  a  possible  plume  of 
elevated  conductivity  in  proximity  to  the  trench. 
Both  the  radar  and  terrain  conductivity  surveys 
yielded  data  complementary  to  the  magnetic 
survey  data.  Geophysical  surveys  reduced  the  cost 
and  improved  the  effectiveness  of  subsequent  sub- 
surface exploration.  (See  also  W87-01641)  (Lantz- 
PTT) 
W87-01658 
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APPLICATION  OF  THE  CONTROLLED 
SOURCE  AUDIO  MAGNETOTELLURICS 
(CSAMT)  SURVEY  TO  DELINEATE  ZONES  OF 
GROUND  WATER  CONTAMINATION  -  A 
CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01659 


DRY  HOLE  RESISTIVITY  LOGGING, 

Converse  Consultants,  Inc.,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01664 


USE  OF  DOWNHOLE  GEOPHYSICAL  METH- 
ODS IN  DETERMINING  THE  INTERNAL 
STRUCTURE  OF  A  LARGE  LANDFILL, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01665 


BOREHOLE  LOGGING  TO  DELINEATE 
FRACTURES  IN  A  CONTAMINATED  BED- 
ROCK AQUIFER, 

NUS  Corp.,  Bedford,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01666 


RESISTIVITY-POROSITY  CROSS  PLOTS  FOR 
DETERMINING  IN  SITU  FORMATION 
WATER  QUALITY  -  CASE  EXAMPLES, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01668 


FOURTH  NATIONAL  SYMPOSIUM  AND  EX- 
POSITION ON  AQUIFER  RESTORATION 
AND  GROUND  WATER  MONITORING. 

National   Water  Well   Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-01669 


ASSESSMENT  OF  PURGE  WELL  EFFECTIVE- 
NESS FOR  AQUIFER  DECONTAMINATION, 

Geologic  Testing  Consultants  Ltd.,  Ottawa  (On- 
tario). 

For  primary   bibliographic  entry  see   Field   5G. 
W87-01679 


SUBSURFACE    ORGANIC    RECOVERY    AND 
CONTAMINANT  MIGRATION  SIMULATION, 

For   primary   bibliographic   entry   see   Field   5G. 
W87-01680 


TRANSPORT  MODELING  IN  THE  RESTORA- 
TION OF  STRATIFIED  AQUIFERS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01686 


MODEL  STUDY  OF  SELECTED  MITIGATIVE 
STRATEGIES  TO  CONTROL  RADIONUCLIDE 
MIGRATION  IN  GROUND  WATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01687 


INTERIM  STATUS  GROUND  WATER  MONI- 
TORING SYSTEM  ASSESSMENTS  IN  WEST 
VIRGINIA, 

West     Virginia     Dept.     of    Natural     Resources, 

Charleston.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-01689 


GROUND  WATER  MONITORING  SYSTEM 
DESIGN  IN  A  COMPLEX  GEOLOGIC  SET- 
TING, 

Conversion  Systems,  Horsham,  PA. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-OI690 


USE  OF  COMPUTER  MODELING  TECH- 
NIQUES IN  THE  DESIGN  OF  A  MONITOR- 
ING PROGRAM  AT  A  HAZARDOUS  WASTE 
SITE, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-01691 


EFFECTS  OF  WELL-CASING  COMPOSITION 
AND  SAMPLING  METHOD  ON  APPARENT 
QUALITY  OF  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  8G. 
W87-01692 


STRADDLE  PACKER  SAMPLING  AND  TEST- 
ING OF  WELLS  COMPLETED  IN  TRIASSIC 
ROCKS  OF  PENNSYLVANIA, 

Ground  Water  Associates,  Inc.,  Arlington,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01697 


SAMPLING    PROCEDURES    FOR    THE    BIS- 
CAYNE  AQUIFER  PROTECTION  STUDY, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01698 


GROUND  WATER  MONITORING:  A  PRACTI- 
CAL APPROACH  FOR  MAJOR  UTTLITTES, 

R.  C.  Benson,  and  D.  C.  Pasley  Jr. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  270-278,  14  fig,  2  tab,  10  ref. 

Descriptors:  'Groundwater  pollution,  •Monitor- 
ing, 'Utilities,  Florida,  Regulations,  Water  pollu- 
tion control,  Long-term  planning,  Effluents, 
Wastewater  disposal,  Models. 

The  state  of  Florida  has  recently  adopted  stringent 
new  groundwater  regulation.  These  regulations  re- 
quire facilities  discharging  effluents  to  groundwat- 
er to  provide  the  State  Department  of  Environ- 
mental Regulations  with  a  detailed  Ground  Water 
Monitor  Plan  including  sampling  and  analysis  of 
groundwater  at  each  site.  The  purpose  of  the 
Ground  Water  Monitor  Plan  is  to  determine  the 
hydrogeologic  setting  of  each  facility,  provide 
long-term  monitoring  of  discharge  zones  and  de- 
velop a  three-dimensional  description  of  any  con- 
taminant plume  within  the  zone  of  discharge. 
Major  utilities  are  significantly  affected  by  these 
new  regulations.  Sources  of  potential  groundwater 
contamination  from  power  plant  sites  include  un- 
lined  waste  water  disposal  basins  and  areas  used 
for  temporary  storage  of  fly  ash.  Accuracy  and 
uncertainty  are  problems  that  prevail  throughout 
all  aspects  of  site  investigation,  data  analysis  and 
development  of  a  Ground  Water  Monitor  Plan.  A 
significant  improvement  can  be  made  by  compar- 
ing and  correlating  subsets  of  commonly  used  data 
along  with  several  unique  approaches,  to  provide 
measures  of  quality  control  and  to  draw  synergisti- 
cally  reinforced  interpretations.  Various  sources  of 
data  may  be  used  to  create  a  physical  conceptual 
model  denoting  hydrogeologic  site  conditions  and 
potential  contaminant  plumes.  A  chemical  concep- 
tual model  can  also  be  created  to  characterize  the 
wastewater  and  sediments  contained  in  unlined 
basins,  as  well  as  in  near-field  and  far-field  ground- 
water. Finally,  the  physical  conceptual  model  and 
chemical  conceptual  model  are  combined  to  form  a 
refined  conceptual  model,  which  describes  the 
three-dimensional  site  conditions  with  the  required 
level  of  accuracy.  (See  also  W87-01669)  (Lantz- 
PTT) 
W87-01699 


CONVERSION    OF    RESOURCE    EXPLORA- 
TION HOLES  TO  MONITORING  WELLS, 

Bechtel  Energy  Corp.,  Memphis,  TN. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-017O0 


EVALUATION  OF  GROUND  WATER  CON- 
TAMINATION BY  DISSOLVED  HYDROCAR- 
BONS IN  A  VARIETY  OF  HYDROGEOLOGIC 
SETTINGS, 


Oil  Recovery  Systems,  Inc.,  Needham,  MA. 
Groundwater  Technology  Div. 
R.  W.  Lewis,  and  M.  A.  Penzo. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio.  291-299,  5  fig,  4  tab,  4  ref. 

Descriptors:  'Groundwater  pollution,  'Hydrocar- 
bons, 'Hydrogeology,  'Path  of  pollutants,  Oil  pol- 
lution, Aquifers,  Bedrock,  Soil  types,  Flow  pro- 
files, Permeability,  Pumps,  Filtration,  Case  studies, 
Water  pollution  treatment,  Plumes. 

Many  petroleum  leaks  and  spills  occur  each  day 
that  never  reach  the  groundwater  aquifer,  but  are 
retained  in  the  unsaturated/vadose  zone.  However, 
volatile  organic  compounds  (BTX)  may  be  leached 
from  these  contaminated  soils  via  meteoric  water 
infiltration.  This  can  result  in  widespread  contami- 
nation of  the  local  groundwater  aquifer  by  dis- 
solved organics.  In  order  to  define  the  area  of  the 
contamination  by  dissolved  hydrocarbons  an  as- 
sessment of  the  physical  and  chemical  properties  of 
the  aquifer  must  be  performed.  Upon  reaching  the 
water  table,  hydrocarbons  dissolved  in  water  will 
have  varied  characteristics  depending  on  the 
nature  of  the  aquifer.  Monitoring  well  emplace- 
ment must  take  into  account  the  geohydrology  of 
the  aquifer  (the  soil  types,  permeability,  ground- 
water flow  rates  and  profiles).  Based  upon  data 
collected,  recovery  systems  can  be  designed  utiliz- 
ing pumps,  filters  and  other  equipment  to  treat  the 
water.  Two  case  studies  are  presented  here  which 
exhibit  how  very  small  petroleum  leakage  prob- 
lems can  result  in  relatively  extensive  groundwater 
contamination  problems.  In  the  first  case,  the  local 
hydrologic  properties  of  the  aquifer  dominated  the 
configurataion  and  extent  of  the  contaminant 
plume.  In  contrast,  the  fracture  pattern  and  differ- 
ential hydraulic  conductivity  of  the  bedrock,  domi- 
nated the  contaminant  migration  pattern  in  Case  2. 
The  analysis  of  the  contaminant  plume  will  also  aid 
in  the  design  and  implementation  of  remedial  meas- 
ures. In  Case  1 ,  the  interceptor  system  was  regulat- 
ed to  a  fairly  low  pumping  rate.  This  low  pumping 
rate  was  used  to  contain  the  contamination  plume, 
but  avoid  treating  excessive  quantities  of  clean 
water.  In  Case  2,  the  site  analysis  revealed  that  the 
contamination  problem  was  in  two  discrete  frac- 
ture zones  and  not  as  pervasive  as  first  thought.  A 
containment  system  was  then  designed  to  address 
both  components  of  contaminant  migration  and  in 
just  the  static  water  table,  was  generally  found  to 
be  5  to  15  feet  above  the  bedrock  surface.  This 
data  indicates  that  the  till  acts  as  a  confining  cap 
producing  artesian  conditions.  (See  also  W87- 
01669)  (Lantz-PTT) 
W87-01702 


DETERMINATION  OF  HYDROCARBON 
THICKNESSES  IN  SEDIMENTS  USING  BORE- 
HOLE DATA, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
R.  A.  Hall,  S.  B.  Blake,  and  S.  C.  Champlin. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  300-304,  7  fig,   1  tab,  2  ref. 

Descriptors:  'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Sediments,  'Boreholes,  'Data  interception, 
Observation  wells,  Pore  size,  Formation  factor, 
Water  level,  Hydrodynamics,  Flow  profile,  Oil 
pollution. 

Correction  factors  for  estimating  the  thickness  of 
free  hydrocarbons  in  formations  can  be  applied  to 
observation  well  measurements.  The  correction 
factor  used  is  more  dependent  upon  the  size  of 
pores  in  a  sand,  than  on  other  factors  and  is  there- 
fore more  appropriately  called  a  formation  factor. 
To  estimate  the  thickness  of  free  hydrocarbon  in  a 
particular  formation,  it  is  only  necessary  to  sub- 
tract a  formation  factor  from  the  thickness  of  hy- 
drocarbons measured  in  the  observation  wells.  The 
formation  factor  varies  with  pore  size  and  surface 
tension  of  the  hydrocarbon.  The  formation  factor 
does  not  change  with  thickness  of  hydrocarbon. 
Based  upon  a  limited  number  of  box  studies  it 
appears  that  the  formation  factors  can  be  estimated 
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for  practical  use.  The  experiments  were  conducted 
using  only  static  water  levels.  Under  natural  condi- 
tions, the  water  levels  in  shallow  aquifers  are  not 
static.  Data  collected  in  the  field  and  observations 
of  the  static  models  during  filling  and  draining 
suggests  that  when  water  levels  are  rising,  hydro- 
carbons will  flow  from  the  monitoring  wells  into 
the  formation.  As  water  levels  fall,  hydrocarbons 
will  migrate  into  the  well.  These  dynamic  condi- 
tions cause  the  value  of  the  correction  required  to 
equate  the  two  hydrocarbons  thicknesses,  to  be 
smaller  with  rising  water  levels.  This  phenomenon 
is  the  result  of  the  basic  principle  that  observation 
wells  in  water  table  aquifers  react  more  quickly  to 
changing  head  conditions  than  the  formation  itself. 
In  conclusion,  the  error  in  estimating  hydrocarbon 
thicknesses  in  the  formations  can  be  quite  large. 
Corrections  for  formation  grain  size  can  be  made, 
but  the  total  error  in  hydrocarbon  quantity  esti- 
mates are  still  the  summation  of  all  of  the  measure- 
ment errors.  (See  also  W87-01669)  (Lantz-PTT) 
W87-O1703 


MONITORING  PETROLEUM  SPILLS  WITH 
WELLS:  SOME  PROBLEMS  AND  SOLU- 
TIONS, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
S.  B.  Blake,  and  R.  A.  Hall. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  305-310,  6  fig,  8  ref. 

Descriptors:  'Monitoring,  *Oil  spills,  'Ground- 
water pollution,  'Observation  wells,  Path  of  pol- 
lutants, Geohydrology,  Aquifers,  Water  pollution 
control,  Mathematical  equations,  Groundwater 
movement.  Flow  profile. 

It  has  been  known  for  quite  some  time  that  the 
thickness  of  petroleum  measured  in  a  monitoring 
well  does  not  accurately  reflect  the  thickness 
present  in  the  adjacent  formation.  In  practice,  the 
measured  thickness  can  be  several  times  greater 
than  that  in  the  formation.  When  trying  to  evaluate 
a  petroleum  spill  to  determine  the  total  volume  of 
free  oil  present,  the  monitoring  well  error  has  been 
a  major  problem.  In  unconsolidated  formations  the 
process  of  petroleum  migration  on  the  water  table, 
or  more  appropriately  the  capillary  fringe,  can 
explain  the  observed  thickness  of  petroleum  under 
various  aquifer  conditions.  An  equation  has  been 
developed  which  allows  the  error  in  monitoring 
well  measurements  to  be  determined  and  the  actual 
formation  thickness  estimated.  The  equation  was 
developed  and  tested  from  column  studies  current- 
ly being  conducted.  The  migration  process  and  the 
related  equation  can  explain  some  of  the  phenom- 
n>a  observed  in  field  measurements,  such  as:  (1) 
ncreased  measurement  error  as  the  formation 
iuckness  declines;  (2)  increased  thickness  measure- 
nents  with  rapidly  falling  water  levels;  (3)  long 
itabilization  periods  for  newly  installed  observa- 
Jon  wells;  and  (4)  API  gravity  effects  on  measured 
)u  thickness.  The  results  presented  are  preliminary 
ind  refinements  in  the  findings  are  expected  as 
:xperimentation  continues.  (See  also  W87-0 16691 
Lantz-PTT) 
^87-0 1704 


DISCRIMINATION  BETWEEN  REAL  AND  AP- 
PARENT ACCUMULATION  OF  IMMISCIBLE 
■fYDROCARBONS  ON  THE  WATER  TABLE:  A 
rHEORETICAL  AND  EMPERICAL  ANALYSIS, 

Ju    Recovery    Systems,    Inc.,    Needham,    MA 

-groundwater  Technology  Div. 

'.  M.  Yaniga,  and  J.  G.  Warburton. 

N:  The  Fourth  National  Symposium  and  Exposi- 

ion  on  Aquifer  Restoration  and  Ground  Water 

rfonitonng,  May  23-25,  1984.  The  Fawcett  Center, 

-olumbus,  Ohio,  p  311-315,  4  fig,  6  ref. 

Descriptors:  *Discrimination  analysis,  "Ground- 
water pollution,  •Hydrocarbons,  "Water  table, 
Accumulation,  'Theoretical  analysis,  'Empirical 
natysis,  Subsurface  mapping,  Path  of  pollutants, 
Observation  wells,  Model  studies,  Hydrodynamics, 
Aquifers,  Plumes. 

rhe  accumulation  of  immiscible  hydrocarbon 
'roducts  on  the  water  table  can  be  mapped  from 


observation  well  data,  provided  the  wells  are  prop- 
erly designed  and  carefully  installed.  The  use  of 
observation  wells  is  a  commonly  accepted  method 
to  define  the  extent  and  thickness  of  a  hydrocarbon 
plume.  The  interpretation  of  plume  thickness  data 
from  the  well  bore,  however,  continues  to  be  a 
point  of  discussion  and  some  disagreement  within 
the  hydrogeologic  profession.  The  exclusive  dis- 
placement model  is  one  of  the  more  widely  accept- 
ed representations  of  the  difference  between  the 
apparent    plume    thickness,    yielded    by    readings 
from  the  well  bore,  and  the  real  plume  thickness 
that  exists  in  the  surrounding  formation.  Generally 
explained,  this  model  holds  that  the  water  level  in 
the  well  bore  is  displaced  downward  by  the  accu- 
mulation of  immiscible  hydrocarbons.  The  authors 
maintain,  however,  that  empirical  evidence  and  the 
fundamental  physics  of  fluids  and  porous  media 
argue  against  this  model  in  unconsolidated  sandy 
aquifers.  They  post  an  alternate  model,  iterated 
with  data  from  an  unconsolidated  water  table  aqui- 
fer, that  relies  on  the  differentia]  capillarity  and 
wetability  of  the  formation  materials,  for  hydrocar- 
bons vs.  water.  This  model  suggests  that  the  water 
level  in  a  well  bore  is  not  displaced  downward  by 
the   accumulation   of  hydrocarbons.    Rather,    the 
water  level  evident  in  the  well  bore  represents  the 
true  level  of  the  water  table  within  the  surrounding 
aquifer,  and  the  apparent  plume  thickness  in  the 
well  bore  results  solely  from  the  accumulation  of 
hydrocarbons  above  the  water  table,  with  little 
possibility  for  downward  displacement  of  water 
within  the  well  bore  or  the  surrounding  formation 
(See  also  W87-01669)  (Author's  abstract) 
W87-01705 


roENTIFICATION  AND  REMOVAL  OF  HY- 
DROCARBONS FROM  UNCONSOLIDATED 
SEDIMENTS  AFFECTED  BY  TIDAL  FLUCTU- 
ATIONS, 

Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01706 


PETROLEUM  PRODUCT  RECOVERY  IN 
COASTAL  FACTLnTES  UTILIZING  TIDAL 
FLUCTUATIONS, 

Haley  and  Aldrich,  Inc.,  Cambridge,  MA. 
J.  L.  Kennedy,  W.  E.  Stimpson,  and  H.  E.  Phillips. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  323-327,  8  fig. 

Descriptors:  *Oil  spills,  *Oil  recovery,  "Coastal 
plains,  "Tides,  Subsurface  mapping,  Geohydro- 
logy, Pumps,  Harbors,  Cleanup  operations,  Organ- 
ic soils,  Storage  tanks,  Aquifers,  Water  table,  Skim- 
mers. 

This  papei  documents  the  importance  of  identify- 
ing the  hydrogeology  of  a  hydrocarbon  spill  site 
prior  to  establishing  a  recovery  program.  While 
obtaining  subsurface  information  for  designing  an 
emergency  spill-recovery  system,  free  product  was 
discovered  beneath  an  oil  storage  facility  located 
adjacent  to  a  harbor.  A  substantial  portion  of  the 
site  is  underlain  by  compressible  organic  soils,  and 
concern  for  potential  settlement  of  the  facilities 
resulting  from  increased  pumping  associated  with 
the  recovery  operation  led  to  the  conduct  of  a 
detailed  subsurface  exploration  program  to  identify 
the  site  geology.  The  study  revealed  the  presence 
of  a  shallow  and  deep  aquifer  separated  for  the 
most  part  by  the  impermeable  organic  soil  layer.  In 
the  vicinity  of  the  storage  tanks,  the  impermeable 
soil  had  been  removed  during  construction  and  the 
two  aquifers  were  in  direct  hydraulic  connection, 
and  the  lost  product  was  floating  on  the  water 
table  in  the  upper  aquifer.  In  the  area  where  the 
soil  layer  was  removed,  the  upper  water  table 
exhibited  tidal  response.  It  was  also  noted  that  the 
product  thickness  in  wells  increased  and  decreased 
with  changing  tide  level.  Based  on  an  understand- 
ing of  the  hydrogeology  of  the  site,  modifications 
were  made  in  the  recovery  operations.  Use  of  the 
suppression  pumps  was  terminated  and  the  natural- 
ly occurring  tidal-induced  fluctuation  in  the  water 
table  was  utilized  to  draw  product  into  wells 
where  it  was  skimmed  off.  To  date,  more  than  half 
of  the  estimated  quantity  of  lost  product  has  been 
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recovered   using  this  modified   recovery   system 

(See  also  W87-01669)  (Lantz-PTT) 

W87-01707 


HYDROGEOLOGIC  SITE  ASSESSMENT  VS. 
REALITY  AT  A  CHEMICAL  PLANT, 

Roux  Associates,  Inc.,  Halesite,  NY. 
J.  M.  DeMartinis,  and  P.  H.  Roux. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  349-355,  5  fig,  2  ref. 

Descriptors:  "Geohydrology,  "Groundwater  pol- 
lution, "Chemical  wastes,  "Fate  of  pollutants,  Do- 
mestic wells,  Path  of  pollutants,  Organic  com- 
pounds, Aquifers,  Monitoring,  Observation  wells, 
Water  pollution  sources,  Groundwater  movement. 

A  comprehensive  hydrogeologic  investigation  was 
conducted  at  the  site  of  a  chemical  plant,  where 
previous  studies  detected  organic  compounds  at 
low  ppm  concentrations  in  a  local  domestic  well. 
The  stepwise  approach  utilized  determined:  (1)  the 
source(s)  of  compounds  in  the  domestic  well;  (2) 
the  extent  of  the  organic  compounds  in  the  shallow 
aquifer;  and  (3)  if  contaminated  groundwater  from 
the  shallow  aquifer  was  flowing  into  deeper 
aquifers.  Thirty-two  monitoring  wells  were  in- 
stalled and  sampled  in  a  logical  sequence  to  map 
groundwater  flow  and  quality.  An  electrical  earth 
resistivity  survey  was  conducted  to  demonstrate 
that  the  aquitard  protecting  the  deeper  aquifers  is 
continuous.  The  source  of  the  compounds  was 
determined  to  be  the  unlined  lagoons  and  a  .7-mile 
long  by  .6-mile  wide  plume  was  delineated  in  the 
unsuspected  northeast  direction  from  the  plant. 
Groundwater  flow  in  the  area  was  found  to  be 
controlled  by  subsurface  geologic  conditions 
rather  than  the  more  common  recharge-discharge 
relationships  assumed  in  the  initial  site  assessment 
(See  also  W87-01669)  (Lantz-PTT) 
W87-01710 


FTELD  MONITORING  OF  THE  ADAMS,  MAS- 
SACHUSETTS LANDFTLL  LEACHATE 
PLUME, 

R.  R.  Noss,  and  E.  T.  Johnson. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  356-362,  9  fig,  1  tab,  8  ref. 
Massachusetts  Division  of  Water  Pollution  Con- 
trol, Contract  No.  80-32. 

Descriptors:  "Field  tests,  "Groundwater  pollution, 
"Monitoring,  "Adams,  "Massachusetts,  "Landfills, 
"Leachates,  Plumes,  Groundwater  pollution, 
Mounding,  Seeps,  Groundwater  movement,  Obser- 
vations wells,  Piezometers,  Boreholes. 

On  May  19,  1980,  the  EPA  promulgated  regula- 
tions relative  to  the  installation  of  monitoring  wells 
at  sanitary  landfills.  In  general,  the  regulations 
required  the  installation  of  one  upgradient  and 
three  downgradient  wells  in  the  uppermost  aquifer 
adjacent  to  the  land  disposal  site.  While  the  intent 
of  the  Resource  Conservation  and  Recovery  Act 
(RCRA)  mandate  is  clear,  this  Adams  landfill 
study  highlights  possible  shortcomings  of  the  regu- 
lations. Choosing  data  from  various  combinations 
of  any  three  piezometers  in  the  well  field  led  to 
differing  interpretations  of  plume  shape,  size,  direc- 
tion of  movement  and  effect  on  the  surrounding 
area.  While  the  installation  of  a  monitoring  net- 
work as  large  as  the  one  at  Adams  would  be  an 
unnecessary  requirement  in  most  cases,  requiring 
multiple  piezometers  in  the  three  required  down- 
gradient  wells  would  be  a  relatively  small  price  to 
pay  for  the  additional  data  provided.  Beside  the 
obvious  increase  in  the  number  of  sampling  loca- 
tions, additional  piezometers  in  a  single  borehole 
would  provide  an  extra  dimension  for  use  in  mod- 
eling studies,  more  accurate  groundwater  analysis 
as  a  result  of  shorter  screen  lengths  and  a  means  of 
determining  vertical  and  horizontal  flow  gradients 
(Lantz-PTT) 
W87-01711 
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MONITORING  NETWORKS  AND  HYDRO- 
LOGIC  BUDGET  FOR  EVALUATING  A 
LEACHATE  CONTROL  SYSTEM  IN  A  LAND- 
FILL IN  CALIFORNIA, 

California  State  Univ.,  Fullerton.  Dept.  of  Geolo- 
gy. 

P.  K.  Saint,  G.  B.  Nunnelley,  and  W.  E.  Collord. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  363-367,  6  fig,  2  tab,  7  ref. 

Descriptors:  *Monitoring,  'Groundwater  pollu- 
tion, "Hydrologic  budget,  'Networks,  "Leachates, 
•Water  pollution  control,  *Landfills,  "California, 
Calveras,  Liners,  Geologic  fractures,  Groundwater 
movement,  Flow  profiles,  Geohydrology,  Bed- 
rock. 

The  Red  Hill  Landfill  A,  Calveras,  California, 
with  an  improper  liner  overlying  fracture  phyllites, 
is  a  major  source  of  leachates  escaping  from  the 
site.  The  foliations,  joints  and  fractures  provide 
secondary  porosity  in  the  bedrock.  A  stereograph- 
ic  analysis  of  the  plunge  direction  of  the  intersect- 
ing joint  planes,  suggests  preferred  movement  of 
leachates  and  groundwater  toward  the  west.  Simi- 
larity of  chemical  analysis  of  the  groundwater  sug- 
gests continuity  of  hydrologic  connections  be- 
tween Sites  A  and  B.  This  has  also  been  confirmed 
by  geological,  hydrological  and  geophysical  (not 
reported  here)  data.  Leachate  controls  would  re- 
quire expansion  of  the  present  impermeable  bar- 
riers into  the  fractured  bedrock,  probably  in  the 
form  of  grout  curtains.  The  present  monitoring 
network  has  to  be  expanded  to  include  bedrock 
wells  for  evaluating  the  effectiveness  of  the  leach- 
ate containment  systems.  (See  also  W87-01669) 
(Lantz-PTT) 
W87-01712 


ORGANIC  CONTAMINANT  CONTROL  IN  A 
GULF  COAST  AQUIFER, 

For  primary  bibliographic   entry  see  Field   5G. 
W87-01713 


ON-SITE  CONTAINMENT  OF  PCB-CONTAMI- 
NATED  SODLS  AT  AEROVOX  INC.,  NEW  BED- 
FORD, MASSACHUSETTS, 

J.  J.  Gushue,  and  R.  S.  Cummings. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  375-385,  8  fig,  5  tab,  4  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Soil 
contamination,  *New  Bedford,  "Massachusetts, 
Regulations,  Standards,  Groundwater  pollution, 
Monitoring,  Water  sampling,  Waste  treatment, 
Containment  systems,  Cutoffs,  Geohydrology, 
Concrete,  Asphalt,  Tides,  Maintenance. 

A  remedial  investigation  and  design  project  com- 
pleted for  the  Aerovox  Inc.  plant  site  in  New 
Bedford,  Massachusetts  is  summarized.  The  eval- 
uation was  prepared  for  Aerovox  by  GHR  Engi- 
neering Corp.  in  accordance  with  consent  agree- 
ments entered  into  by  Aerovox  in  May  1982  with 
the  U.S.  Environmental  Protection  Agency  (EPA) 
and  the  Massachusetts  Department  of  Environ- 
mental Quality  Engineering  (DEQE).  In  October 
1982  the  results  of  soil  and  groundwater  sampling 
and  analysis  conducted  at  the  Aerovox  site  were 
provided  to  EPA  and  DEQE.  An  evaluation  of 
remedial  alternatives  for  the  site,  based  on  the 
previous  sampling  and  analysis  program,  was  com- 
pleted in  February  1983.  On  the  basis  of  the  techni- 
cal, economic  and  environmental  considerations 
discussed  in  the  preceding  sections,  the  final  reme- 
dial action  plan  for  the  Aerovox  property  included 
both:  (1)  Capping  of  the  contaminated  soil  areas  by 
paving  with  hydraulic  asphalt  concrete  (HAC); 
and  (2)  Installation  of  steel  sheet  piling  cutoff  wall 
to  serve  as  a  vertical  barrier  to  groundwater  and 
tidal  flow  into  and  out  of  the  contaminated  soils.  In 
September  1983,  the  necessary  governmental  ap- 
provals for  on-site  containment  by  means  of  a  steel 
sheet  piling  cutoff  wall/hydraulic  asphalt  concrete 
cap  system  were  obtained.  Construction  of  the 
containment  system  began  in  October  1983  and 
>r.y.  to  be  completed  in  June  1984.  The  primary 


maintenance  requirements  for  the  surface  cap  are 
to:  (1)  minimize  vehicular  traffic  on  the  area,  and 
(2)  apply  a  seal  coating  if  needed  to  revitalize  the 
surface  and  fill  any  cracks  that  may  have  formed. 
Periodic  inspection  of  the  surface  will  reveal  the 
need  for  surface  sealing  or  any  other  measures  to 
maintain  the  integrity  of  the  cap.  In  terms  of  site 
monitoring  requirements,  the  water  table  elevation 
within  the  perched  groundwater  system  will  be 
monitored  to  determine  the  effectiveness  of  the 
vertical  cutoff  wall  and  surface  cap.  Initially,  water 
level  monitoring  over  an  extended  period,  as  done 
during  this  study,  will  be  used  to  evaluate  ground- 
water levels  under  normal  and  extreme  tidal  condi- 
tions. Subsequently,  water  level  readings  will  be 
taken  only  periodically  (quarterly)  to  maintain  a 
continuous  review  of  system  performance.  (See 
also  W87-01669)  (Lantz-PTT) 
W87-01714 


IMPACT  AND  RECOVERY  OF  CHROMIUM 
WASTE  LEAKED  BENEATH  AN  INDUSTRIAL 
PLANT, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01716 


COMPARATIVE  TOXICOLOGY  AND  PHAR- 
MACOLOGY OF  CHLOROPHENOLS:  STUD- 
IES ON  THE  GRASS  SHRIMP,  PALAEMON- 
ETES  PUGIO, 

University  of  West  Florida,  Pensacola.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01720 


FACTORS  AFFECTING  TRACE  METAL 
UPTAKE  AND  TOXICITY  TO  ESTUARINE  OR- 
GANISMS: I.  ENVIRONMENTAL  PARAM- 
ETERS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01723 


FACTORS  AFFECTING  TRACE  METAL 
UPTAKE  AND  TOXICITY  TO  ESTUARINE  OR- 
GANISMS: II.  CELLULAR  MECHANISMS, 

National  Inst,  of  Environmental  Health  Sciences, 
Research  Triangle  Park,  NC.  Lab.  of  Organ  Func- 
tion and  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01724 


APPLICATION  OF  BIOCHEMICAL  AND 
PHYSIOLOGICAL  RESPONSES  TO  WATER 
QUALITY  MONITORING, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01728 


MERCURY  IN  MUSSELS  OF  BELLINGHAM 
BAY,  WASHINGTON  (U.S.A.):  THE  OCCUR- 
RENCE OF  MERCURY-BINDING  PROTEINS, 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 
Marine  Research  Lab. 
G.  Roesijadi,  A.  S.  Drum,  and  J.  R.  Bridge. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  357-376,  4  fig,  6  tab,  32  ref. 
DOE  Contract  No.  EY-76-C-06-1830. 

Descriptors:  'Path  of  pollutants,  "Mercury,  "Mus- 
sels, "Bellingham  Bay,  "Washington,  "Proteins, 
Chemical  analysis,  Tissue  analysis,  Gills,  Digestive 
glands,  Fate  of  pollutants,  Carbon  radioisotopes, 
Bioaccumulation. 

Laboratory  experiments  demonstrated  the  exist- 
ence of  metallothionein-like,  low  molecular 
weight,  mercury-binding  proteins  in  the  marine 
mussel  Mytilus  edulis.  Relatively  large  quantities 
of  mercury  were  associated  with  such  proteins  in 
the  gills  and  digestive  glands.  14-C  incorporation 


indicated  induction  of  the  protein  in  gills,  but  not 
in  the  digestive  glands,  where  mercury  may  have 
bound  to  existing  metal-binding  proteins.  Short- 
term  incorporation  of  mercury  occurred  primarily 
in  the  gills.  The  induction  of  mercury-binding  pro- 
teins in  gills  may  have  facilitated  detoxification  of 
mercury  at  the  site  of  uptake.  Generally,  mercury 
in  the  mussels  of  Bellingham  Bay  decreased  from 
1970  to  1978,  the  collection  date  for  this  study. 
Mercury  levels  although  low,  were  approximately 
three  times  higher  than  those  from  u  neon  tarn  ma  ted 
areas.  Mercury  associated  with  the  mercury-bind- 
ing protein  of  gills  and  digestive  glands  of  Belling- 
ham Bay  mussels  was  low,  and  reflected  the  con- 
centrations measured  in  the  whole  tissues.  (See  also 
W87-01717)  (Lantz-PTT) 
W87-01732 


EXCRETION  OF  AROMATIC  HYDROCAR- 
BONS AND  THEIR  METABOLITES  BY 
FRESHWATER  AND  SEAWATER  DOLLY 
VARDEN  CHAR, 

California  State  Univ.,  Chico.  Dept.  of  Biological 
Science. 

R.  E.  Thomas,  and  S.  D.  Rice. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  425-448,  2  fig,  5  tab,  35  ref 

Descriptors:  "Water  pollution  effects,  "Excretion, 
"Hydrocarbons,  "Aromatic  compounds,  "Metabo- 
lism, "Char,  Marine  environment,  Fresh  Water, 
Fate  of  pollutants,  Carbon  radioisotopes,  Gills, 
Tissue  analysis,  Urine,  Gall  bladder,  Napthalene, 
Fish,  Chemical  analysis,  Water  pollution  effects 

The  contamination  of  aquatic  animals  by  petrole- 
um hydrocarbons  was  studied  by  determining:  (1] 
the  major  excretory  routes  of  14-C  napthalene,  14 
C  toluene,  and  their  metabolites  from  Doll) 
Varden  char  (Salvelinus  malma);  (2)  the  percent- 
age of  carbon-14  metabolites  of  14-C  toluene  anc 
14-C  napthalene  excreted  by  each  major  excretory 
pathway;  (3)  the  relationship  between  retentior 
and  excretion  of  14-C  toluene,  14-C  napthalene 
their  metabolites;  and  (4)  whether  environmenta 
salinity  affected  any  of  these  parameters.  The  gilli 
were  the  most  important  pathway  for  excretion  ol 
carbon-14  from  14-C  naphthalene.  Most  of  th< 
carbon-14  excreted  by  the  gills  was  still  attached  tc 
the  parent  compound.  About  10%  of  the  excretec 
carbon-14  appeared  in  the  cloaca!  chamber,  mostlj 
as  metabolites.  Less  than  1%  of  the  total  carbon-l< 
was  excreted  in  the  urine,  predominantly  as  meta 
bolites.  Tissues  retained  a  significant  amount  o 
carbon-14  at  24  hr.  Although  muscle  containec 
large  amounts  of  carbon-14  because  of  its  mass,  th< 
gall  bladder  had  the  highest  specific  activity.  Th< 
brain  also  retained  significant  quantities  of  carbon 
14.  Although  more  14-C  toluene  was  excreted  anc 
metabolized  than  14-C  naphthalene,  more  14-C 
naphthalene  was  retained  in  the  tissues.  A  lowei 
percentage  of  the  carbon-14  was  recovered  in  14-C 
naphthalene  metabolites  than  in  14-C  toluene  meta 
bolites.  Seawater  and  freshwater  Dolly  Vardei 
char  excreted  similar  amounts  of  carbon-14.  How 
ever,  the  percentage  of  metabolites  in  the  excre 
tions  and  tissues  of  seawater  fish  was  lower  thai 
the  percentage  of  metabolites  in  excretions  anc 
tissues  of  freshwater  fish.  (See  also  W87-01717 
(Lantz-PTT) 
W87-01735 


ECOLOGICAL  PERSPECTIVE  OF  THE  EF 
FECTS  OF  MONOCYCLIC  AROMATIC  HY 
DROCARBONS  ON  FISHES, 

National  Marine  Fisheries  Service,  Tiburon,  CA 

Tiburon  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01738 


REGIONAL      DISTRIBUTION      OF      SOMI 

WATER  QUALITY  VARIABLES  IN  FINNISI 

COASTAL  WATERS, 

H.  Pitkanen. 

National   Board   of  Waters,   Finland.   Water  Re 

search  Institute  Publication  No.  62,  1985.  p  105 
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120,  8  fig. 

Descriptors:  'Water  quality,  •Finland,  'Coastal 
waters,  Oxygen,  Nitrogen,  Phosphorus,  Silicates, 
ion.  Gulf  of  Bothia.  Inorganic  compounds,  Water 
wllution  effects,  Chemical  analysis,  Baltic  Sea, 
Effluents. 

Regional  distribution  of  oxygen,  phosphorus,  nitro- 
[en,  silicate  and  iron  concentrations  in  Finnish 
oastal  waters  outside  the  direct  effect  of  rivers 
md  waste  waters  were  studied.  The  levels  of  con- 
en  trations  in  the  late  1960's  were  compared  with 
hose  of  the  late  1970's.  The  distribution  of concen- 
rations  was  found  to  be  dependent  in  the  first 
ilace  on  the  water  quality  in  the  open  sea.  The 
ffects  of  rivers  and  waste  water  effluents  on  the 
oncemrations  were  modified  by  the  extent  of 
sading,  the  morphometry  of  the  coastal  region 
nd  ice  coverage  in  winter.  Total  nitrogen  concen- 
rations  increased  between  the  two  studied  periods, 
nd  an  increase  in  total  phosphorus  was  noticed  in 
lie  late  summer  samples.  In  the  coastal  waters  of 
lie  Gulf  of  Bothnia  the  level  of  total  phosphorus 
.imewhat  decreased  according  to  the  winter  data 
f  these  two  periods.  The  ratio  of  inorganic  nitro- 
en  to  inorganic  phosphorus  decreased  elsewhere 
ut  increased  in  the  coastal  waters  of  the  Bothnian 
lay.  These  changes  resulted  mainly  from  variation 
i  the  Baltic  Sea  hydrography  but  to  a  minor 
xtent  also  from  changes  in  loading  from  the  land. 
Author's  abstract) 
/87-01744 


IERCURY  IN  SNOW  COVER  AND  RAINFALL 
V  FINLAND  1983-1984, 
.  Rekolainen,  M.  Verta,  and  O.  Jarvinen. 
[ational   Board  of  Waters,   Finland.   Water  Re- 
arch  Institute  Publication  No.  65,  1986.  p  1-10,  4 
g,  3  tab,  37  ref. 

tescriptors:  'Mercury,  *Path  of  pollutants,  *Snow 
aver,  'Rain,  *Finland,  Deposition,  Spatial  distri- 
jtion.  Urban  areas,  Rural  areas. 

lercury  contents  were  measured  in  the  snow 
jver  and  in  17  different  rainfall  events  in  Finland 
luing  1983-1984.  The  mercury  concentrations  of 
low  ranged  between  <  10  and  50  nanograms/L  in 
iral  areas.  In  urban  and  industrial  sites,  concentra- 
Mis  of  up  to  90  nanograms/L  mercury  were 
easured  in  snow.  In  rain  water,  mercury  concen- 
ations  ranged  between  <  10  and  30  nanograms/ 
.  On  the  basis  of  the  concentrations  of  mercury  in 
ww  cover  the  total  deposition  rate  was  estimated 
i  be  3  micrograms/sq  m/yr  in  Finland.  The  depo- 
oon  and  the  concentration  of  mercury  was  higher 
southern  Finland  than  in  the  north  and  also  in 
■ban  areas,  indicating  the  influence  of  anthropo- 
mic  sources  on  airborne  mercury.  (Author's  ab- 
ract) 
'87-01745 


FFECT  OF  AHtBORNE  MERCURY  AND 
EATLAND  DRAINAGE  ON  SEDIMENT  MER- 
URY  CONTENTS  IN  SOME  FINNISH 
0REST  LAKES, 

ational    Board    of   Waters,    Helsinki    (Finland), 
'ater  Research  Inst. 
Rekolainen,  M.  Verta,  and  A.  Liehu. 
ational   Board  of  Waters,   Finland.   Water  Re- 
arch  Institute  Publication  No.  65,  1986.  p  11-20  7 
5,  2  tab,  29  ref. 

escriptors:  •Mercury,  'Water  pollution  sources, 
*ath  of  pollutants,  'Peat  soils,  'Drainage,  'Lake 
diments,  'Finland,  Organic  matter,  Hydrogen 
n  concentration,  Forests,  Forest  management, 
unoff,  Leaching. 

ercury  contents  were  analyzed  in  sediment  cores 
ken  from  13  lakes  in  southern,  central  and  north- 
n  Finland.  In  lakes  in  southern  Finland  with  no 
■ainage  operations  being  performed  in  their 
itcnment  areas,  a  distinct  increase  in  mercury 
•ncentrations  was  observed  in  recent  sediments, 
northern  Finland  only  a  slight  or  zero  increase 
as  recorded.  According  to  Pb-210  dating  the 
«t  remarkable  increase  began  in  the  years  1920- 
'30.  The  increase  was  concluded  to  mainly  a 
«ut  of  increased  atmospheric  mercury  deposi- 


tion. The  sediment  mercury  content  correlated  sig- 
nificantly with  the  organic  matter  content  of  the 
sediment  and  with  the  pH  of  the  water.  Intensive 
peatland  drainage  of  the  catchment  area  caused  the 
decrease  in  mercury  content  in  the  topmost  sedi- 
ment layers  in  some  lakes.  This  was  probably  due 
to  the  higher  content  of  leached  allochthonous 
material  of  the  total  sedimenting  material.  The 
mercury  accumulation  rate  ranged  from  25-50  mi- 
crograms/sq m/yr  in  lakes  with  undisturbed  or 
only  slightly  disturbed  runoff  areas  and  reached 
370  micrograms/sq  m/yr  in  a  lake  affected  by 
intensive  drainage  operations.  (Author's  abstract) 
W87-01746 


ORIGIN  AND  LEVEL  OF  MERCURY  LN  FINN- 
ISH FOREST  LAKES, 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

M.  Verta,  S.  Rekolainen,  J.  Mannio,  and  K.  Surma- 
Aho. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  65,  1986.  p  21-31,  5 
fig,  2  tab,  42  ref. 

Descriptors:  'Mercury,  'Water  pollution  sources, 
•Methylation,  'Lakes,  'Pike,  'Roach,  'Finland, 
•Path  of  pollutants,  'Air  pollution,  'Forests,  Hy- 
drograph  analysis,  Lake  morphology,  Correlation 
analysis,  Regression  analysis,  Water  quality,  Or- 
ganic matter,  Lake  sediments. 

Mercury  concentrations  of  pike  in  Finnish  lakes 
affected  by  no  known  mercury  pollution  were 
analyzed  in  1980-1983.  The  effect  of  water  quality, 
hydrographic  and  morphometry  parameters,  land 
use,  mercury  content  of  the  diet  and  mercury 
content  of  sediments  on  the  mercury  content  of 
pike  were  studied  on  the  basis  of  correlation  analy- 
sis and  stepwise  regression  analysis.  The  roach 
mercury  content,  the  terrestrial  catchment  area/ 
lake  volume  ratio  and  water  quality  parameters 
describing  organic  matter  content  in  the  water  all 
correlated  positively  with  pike  mercury  contents, 
whereas  the  area!  percentage  of  lakes  in  the  catch- 
ment area  was  negatively  correlated.  Slowly  grow- 
ing pike  had  higher  mercury  concentrations  in 
relation  to  the  mercury  content  of  the  diet  than  did 
rapidly  growing  pike.  As  much  as  57%  of  the 
mercury  variation  in  1  kg  pike  from  different  lakes 
could  be  explained  by  the  morphometry,  chemical 
and  biological  variables  studied.  The  mercury  level 
in  pike  in  southern  and  central  Finland  was  esti- 
mated to  have  increased  during  the  past  100  years 
by  a  factor  of  about  2.  The  most  probable  reason 
for  this  was  concluded  to  be  an  increased  load  of 
atmospheric  mercury.  (Author's  abstract) 
W87-01747 


EFFECT  OF  WATER  QUALITY  ON  THE  MER- 
CURY CONCENTRATION  OF  NORTHERN 
PIKE  (ESOX  LUCIUS,  L.)  TN  FINNISH  FOREST 
LAKES  AND  RESERVOLRS, 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

J.  Mannio,  M.  Verta,  P.  Kortelainen,  and  S. 
Rekolainen. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  65,  1986.  p  32-43,  5 
fig,  1  tab,  54  ref. 

Descriptors:  'Water  quality,  'Mercury,  'Pike, 
'Finland,  'Lakes,  'Reservoirs,  'Path  of  pollutants, 
Ostrobothnia,  Regression  analysis,  Decomposing 
organic  matter,  Hydrogen  ion  concentration,  Nu- 
trients, Drainage  area,  Chemical  properties,  Iron, 
Conductivity,  Alkalinity,  Calcium,  Suspended 
solids. 

Correlations  between  water  quality  parameters  and 
the  total  mercury  concentration  in  northern  pike 
(Esox  lucius  L.)  were  studied  in  35  forest  lakes  and 
10  reservoirs  located  mainly  in  Central  Finland 
and  Ostrobothnia.  The  concentrations  of  mercury 
in  pike  (750  g)  varied  from  0.21  to  1.02  mg/kg  in 
lakes  and  from  0.42  to  1.80  mg/kg  in  reservoirs. 
All  estimates  of  the  content  of  humic  matter  in 
water  correlated  positively  (P<  0.001)  with  the 
mercury  content  in  pike.  Water  pH  and  nutrients 
were  related  to  the  humic  matter.  In  multiple  re- 
gression analysis  other  water  quality  parameters 


Sources  Of  Pollution — Group  5B 

could  not  explain  essentially  more  the  variation  of 
mercury  contents  in  pike.  The  results  support  ob- 
servations that  the  total  input  of  humic  matter 
from  the  drainage  area  contributes  to  the  high 
concentrations  of  mercury  in  pike  in  headwater 
lakes.  In  young  reservoirs  the  dissolved  organic 
matter  from  inundated  soil  seems  to  be  the  main 
source  of  mercury.  (Smith-PTT) 
W87-01748 


CAUSES  OF  INCREASED  FISH  MERCURY 
LEVELS  LN  FINNISH  RESERVOntS, 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

M.  Verta,  S.  Rekolainen,  and  K.  Kinnunen. 
National   Board  of  Waters,   Finland.   Water  Re- 
search Institute  Publication  No.  65,  1986.  p  44-58,  7 
fig,  6  tab,  29  ref. 

Descriptors:  'Mercury,  'Path  of  pollutants, 
•Water  pollution  sources,  'Fish,  'Pike,  'Reser- 
voirs, 'Finland,  Organic  matter,  Chemical  oxygen 
demand,  Manganese,  Hydrogen  ion  concentration, 
Statistical  models,  Zooplankton,  Clay  soils,  Sedi- 
ments, Regression  analysis,  Lake  sediments,  Water 
quality. 

Elevated  fish  mercury  levels  were  found  in  Finnish 
reservoirs  flooded  for  hydroelectric  and  flood  con- 
trol purposes.  The  highest  levels  (up  to  4. 1  mg Ag 
in  pike,  Esox  lucius  L.)  were  observed  in  young 
heavily  regulated  reservoirs  with  a  high  organic 
matter  content  in  the  water.  In  reservoirs  flooded 
on  old  lake  bottoms  or  on  clayish  soils  much  lower 
fish  mercury  contents  were  recorded.  In  nine  of 
the  20  reservoirs  studied  the  mean  concentration  of 
mercury  in  at  least  one  fish  species  exceeded  1.0 
mg/kg,  which  is  the  highest  level  for  edible  fish  in 
Finland.  Statistical  models  for  predicting  mercury 
levels  in  pike  based  on  the  age  of  the  reservoir,  the 
extent  of  regulation,  organic  matter  content  (COD 
(Mn))  and  pH  gave  satisfactory  results.  Laboratory 
experiments  as  well  as  mercury  concentrations 
■measured  in  water  and  zooplankton  in  a  newly 
built  reservoir  indicated  that  organic  substances 
acted  as  mercury  carriers  from  the  soil  into  the 
water  phase  and  biota.  (Smith-PTT) 
W87-01749 


ORGANIC  AND  INORGANIC  MERCURY  LN 
THE  FOOD  CHAIN  OF  SOME  LAKES  AND 
RESERVOLRS  FN  FINLAND, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
K.  Surma-Aho,  J.  Paasivirta,  S.  Rekolainen,  and 
M.  Verta. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  65,  1986.  p  59-71,  6 
fig,  11  tab,  63  ref. 

Descriptors:  'Methyl  mercury,  'Path  of  pollutants, 
'Food  chains,  'Lakes,  'Reservoirs,  'Organic 
matter,  'Finland,  Benthic  fauna,  Zooplankton, 
Fish,  Waterford,  Settleable  solids,  Pike,  Decom- 
posing organic  matter,  Lake  sediments. 

Contents  of  organic  and  inorganic  mercury  in  food 
chain  specimens,  as  well  as  sedimentation  in  two 
natural  Finnish  lakes  and  three  impounded  reser- 
voirs, were  studied.  The  proportion  of  organic 
mercury  to  total  mercury,  varied  in  individual 
specimens  from  32.7  to  100%.  Sedimentation  (set- 
tleable solid)  with  very  high  contents  of  organic 
matter  had  ratios  of  organic  to  total  mercury  rang- 
ing from  2.4  to  87.3%.  These  variations  were  simi- 
lar in  each  of  five  water  ecosystems  studied. 
Benthic  invertebrates  had  higher  ratios  of  organic 
to  total  mercury  than  reported  earlier.  Total  mer- 
cury concentrations  in  fish,  zoobenthos  and  zoo- 
plankton of  young  impounded  reservoirs  were  sig- 
nificantly higher  than  those  of  natural  lakes.  It  is 
suggested  that  humic  materials  transfer  mercury  to 
the  water  and  then  into  the  food  chain.  (Smith- 
PTT) 
W87-01750 


SELENHJM  AND  MERCURY  CONTENTS  LN 
NORTHERN  PIKE  (ESOX  LUCIUS,  L.)  OF 
FINNISH  MAN-MADE  AND  NATURAL 
LAKES, 


1 
I 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

J.  Leskinen,  O.  V.  Lindqvist,  J.  Lehto,  and  P. 
Koivistoinen. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  65,  1986.  p  72-79,  3 
fig,  2  tab,  30  ref. 

Descriptors:  'Selenium,  'Mercury,  *Pike,  'Lakes, 
'Artificial  lakes,  'Finland,  'Bioaccumulation, 
Lake  Seinajarvi,  Lake  Kalajarvi,  Aquatic  ecosys- 
tems, Lake  sediments,  Biochemistry. 

The  selenium  contents  in  liver  and  muscle  of  107 
Northern  pike  from  Finnish  man-made  and  natural 
lakes  were  analyzed  and  the  relationship  between 
selenium  and  mercury  was  investigated.  The  mean 
selenium  concentrations  in  liver  and  muscle  in 
man-made  lakes  were  1.07  mg/kg  and  0.14  mgAg, 
respectively  and  in  natural  lakes  1.11  and  0.30  mg/ 
kg.  The  selenium  concentration  of  liver  or  muscle 
did  not  correlate  with  the  weight,  age,  growth  rate 
or  dry  matter  content  of  muscle  or  with  the  water 
quality  data  of  lakes  or  the  estimated  selenium 
content  of  the  drainage  basin.  The  selenium  con- 
tent was  the  highest  (1.84  mgAg)  in  the  livers  of 
pikes  from  Lake  Seinajarvi,  in  contrast  to  the 
percentage  of  methyl  mercury  in  the  livers,  which 
was  the  lowest  (74%  of  total  mercury,  compared 
with  about  90%  in  other  lakes).  The  selenium 
content  did  not  explain  the  mercury  contents  in 
pike  within  the  individual  lakes,  although  in  man- 
made  lakes  the  selenium  levels  were  lower  and  the 
mercury  levels  higher  than  in  natural  lakes.  For 
both  selenium  and  mercury  concentrations,  the 
musclediver  ratio  was  lower  in  man-made  lakes 
(i.e.,  Lake  Kalajarvi,  0.14:1  and  0.87:1)  than  in 
natural  lakes  (0.30:1  and  1.44:1).  Differences  be- 
tween the  levels  and  distributions  of  selenium  and 
mercury  in  pikes  of  man-made  and  natural  lakes 
could  be  partly  due  to  interactions  between  these 
elements.  (Smith-PTT) 
W87-01751 


CHARACTERISTICS  OF  THE  ALLOCHTHON- 
OUS  ORGANIC  MATTER  IN  FINNISH 
FOREST  LAKES  AND  RESERVOIRS, 

National  Board  of  Waters,  Helsinki  (Finland). 
Water  Research  Inst. 

P.  Kortelainen,  J.  Mannio,  and  V.  Pennanen. 
National   Board  of  Waters,   Finland.   Water  Re- 
search Institute  Publication  No.  65,  1986.  p  88-97,  7 
fig,  4  tab,  12  ref. 

Descriptors:  'Organic  matter,  'Lakes,  'Reser- 
voirs, 'Finland,  Total  organic  carbon,  Dissolved 
organic  carbon,  Chemical  oxygen  demand,  Optical 
properties,  Color,  Fluorescence,  Nitrogen,  Phos- 
phorus, Iron,  Chromatography,  Absorption, 
Chemical  properties. 

The  concentration  of  organic  matter  in  36  forest 
lakes  and  10  reservoirs  was  measured  by  total 
organic  carbon  (TOC),  dissolved  organic  carbon 
(DOC),  chemical  oxygen  demand  (COD  sub  Mn) 
and  by  optical  measurements:  color,  absorbance 
(A420  and  A254)  and  fluorescence.  The  water 
samples  were  taken  during  winter  stratification  and 
autumn  overturn.  The  amount  of  organic  matter 
was  on  average  greater  in  the  reservoirs  than  in  the 
lakes.  In  both  data  sets  organic  matter  correlated 
positively  with  the  concentrations  of  total  nitro- 
gen, total  phosphorus  and  total  iron.  The  organic 
matter  of  the  water  samples  was  fractionated  into 
low  molecular  weight  (LMW)  and  high  molecular 
weight  (HMW)  fractions  by  gel  chromatography. 
The  organic  matter  of  lakes  consisted  of  more 
homogenous  humus,  of  which  the  LMW  fraction 
was  proportionally  higher  than  in  the  reservoirs. 
When  low  concentrations  of  organic  matter  were 
observed  the  LMW  fraction  dominated  in  the 
lakes,  whereas  the  proportional  amount  of  HMW 
fraction  was  high  in  the  reservoirs.  The  amount  of 
organic  matter  was  highest  in  the  youngest  reser- 
voirs, where  the  proportion  of  LMW  fraction  was 
also  high.  This  implies  that  the  dissolved  organic 
matter  is  released  effectively  from  recently  inun- 
dated soil  and  the  formation  of  HMW  fraction  by 
the  reaction  of  iron  and  LMW  fractions  is  rather 
ineffective  during  the  first  few  years  after  im- 
poundment. (Smith-PTT) 
W87-01753 


SOLUTE-LOADING  SOURCES  IN  THE  DIRTY 
DEVIL  RIVER  BASIN,  UTAH, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

R.  L.  Rittmaster,  and  D.  K.  Mueller. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.   22161.    Report   REC- 

ERC-85-5,  May  1985.   19  p,  2  fig,  7  tab,  17  ref, 

append. 

Descriptors:  'Solute  transport,  'Water  pollution 
sources,  'Dirty  Devil  River,  'Utah,  Muddy  Creek, 
Dissolved  solids,  Salinity,  Sediments,  Poison 
Creek,  Mathematical  analysis,  Water  analysis,  Path 
of  pollutants,  Gypsum,  Feldspar,  Sulfides,  Oxides. 

Water  management  planning  for  salinity  control  is 
often  based  on  the  assumption  that  a  reduction  in 
the  solute-loading  level  is  conserved  downstream. 
This  assumption  was  tested  using  field  data  from 
the  Dirty  Devil  River  Basin,  in  southeastern  Utah, 
and  in  a  batch  (laboratory)  study  of  water  and 
sediment  samples.  The  study  was  designed  to  iden- 
tify the  sources  of  solute  loading  in  the  basin  and 
to  determine  that  differences  in  solute  loading  from 
channel  sediments,  in  response  to  variations  in 
initial  water  quality.  A  primary  goal  was  to  deter- 
mine the  present  extent  of  gypsum  dissolution  from 
channel  material,  and  its  potential  change  if  agri- 
cultural salinity-control  measures  are  instituted. 
The  laboratory  batch  study  demonstrated  that 
channel  sediments  have  essentially  no  impact  on 
the  solute  load  of  the  stream,  regardless  of  the 
initial  salinity  of  the  stream.  After  initial  contact 
with  the  sediment  (0.5  h),  the  total  dissolved  solids 
(TDS)  of  low-salinity  water  from  Muddy  Creek 
above  Emery  increased  by  9  mg/L  (3%)  with  5 
days  additional  contact.  The  TDS  of  high-salinity 
water  from  the  Dirty  Devil  River  at  Poison  Spring 
increased  by  6  mg/L  (1%).  Neither  increase  is 
considered  significant.  According  to  WATEQF 
calculations,  both  contact  solutions  were  undersa- 
turated  with  respect  to  gypsum  and  were  thus 
capable  of  dissolving  gypsum  in  the  channel  sedi- 
ments. BALANCE  mass-transfer  calculations  indi- 
cated very  slight  dissolution  of  gypsum  to  account 
for  solute  changes  in  waters  between  0.5  and  120 
of  contact.  However,  mineralogic  study  showed 
little  or  no  gypsum.  The  small  solute  increases 
between  0.5  and  20  hours  were  difficult  to  corre- 
late with  sediment  analyses.  Additional  data  would 
be  required  to  determine  the  importance  of  reac- 
tions such  as  the  dissolution  of  feldspars  and  the 
oxidation  of  sulfides  and  oxides.  (Lantz-PTT) 
W87-01758 


5C.  Effects  Of  Pollution 


INTERMITTENT  BIOLOGICAL  TREATMENT 
OF  HAZARDOUS  WASTES, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-00834 


CONSIDERATION  OF  GROUNDWATER  POL- 
LUTANT REACTIONS  IN  MATHEMATICAL 
MODELING, 

Lafayette  Coll.,  Easton,  PA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00849 


USE  OF  SHORT-TERM  TESTS  TO  EVALUATE 
THE  POTENTIAL  TOXICITY  OF  A  TEXTILE 
WASTE  IN  A  LAND  APPLICATION  SYSTEM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-00869 


DUWAMISH  WATERWAY  CAPPING  DEMON- 
STRATION PROJECT:  ENGINEERING  ANAL- 
YSIS AND  RESULTS  OF  PHYSICAL  MONI- 
TORING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 


W87-00879 


HISTOPATHOLOGICAL  EFFECTS  OF  BLACK 
ROCK  HARBOR  DREDGED  MATERIAL  ON 
MARINE  ORGANISMS:  A  LABORATORY  IN- 
VESTIGATION, 

Environmental  Research  Lab.,  Narragansett,  RI. 
P.  P.  Yevich,  C.  A.  Yevich,  K.  J.  Scott,  M. 
Redmond,  and  D.  Black. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA  168126, 
A05  in  paper  copy,  A01  in  microfiche.  Technical 
Report  D-86-1,  February  1986.  Final  Report.  72  p, 
12  fig,  14  tab,  21  ref. 

Descriptors:  'Pathology,  'Water  pollution  effect*, 
•Black  Rock  Harbor,  'Dredging,  Environmental 
effects,  Tissue  analysis,  Mollusks,  Amphipods,  Pc- 
lychaetes,  Rhode  Island. 

Histopathology  studies  were  conducted  on  tissues 
representing  the  major  organ  systems  of  several 
marine  organisms  exposed  in  the  laboratory  to 
Black  Rock  Harbor  dredged  material.  These  stud- 
ies examined  the  applicability  of  these  procedures 
for  measuring  biological  effects  of  dredged  materi- 
al and  the  variability  and  reproducibility  of  the 
methodology.  Female  reproductive  tract  changes 
in  the  filter  feeding  bivalve  mollusks,  included 
degeneration  of  ova  and  loss  of  nuclei,  cytoplasm, 
and  vitelline  membrane.  Cardiovascular  changes  in 
this  species  were  characterized  by  pedunculated 
growths  from  the  auricle,  ventricle,  and  pericardial 
wall.  There  were  well-defined  patterns  of  histolog- 
ical changes  in  some  amphipods,  characterized  by 
necrosis  of  gill  epithelium  and  lamellae,  loss  of 
normal  gill  architecture,  and  changes  in  the 
mucous  tube  glands.  The  polychaete  annelids  stud- 
ied developed  histopathological  changes  in  the  par- 
apodial  musculature,  metaplasia  of  the  epidermis, 
and  degeneration  of  mucous  cells.  The  responses 
were  very  consistent  between  replicated  experi- 
ments both  qualitatively  and  quantitatively.  The 
results  from  these  studies  indicate  that  histological 
changes  can  be  used  to  measure  the  effects  of 
dredged  material  and  that  the  methodology,  while 
inherently  subjective,  is  reproducible  when  done 
by  the  same  investigator.  The  potential  problem 
with  reproducibility  of  this  technique  lies  with 
differences  in  the  subjective  nature  of  interpreta- 
tion between  different  investigators.  (Lantz-PTT) 
W87-00881 


ANAEROBIC  BIOGEOCHEMICAL  PROCESS- 
ES IN  THE  SUBSURFACE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00884 


HYDROPHYSICAL  INTERACTIONS  OF  OR 
GANIC  CHEMICALS  WITH  GEOLOGICAI 
MATERIALS:  REVIEW  OF  INTERACTIONS 
OF  ORGANIC  CHEMICALS  IN  THE  SUBSUR 
FACE  WITH  EMPHASIS  ON  CLAYS  ANE 
LOW  PERMEABDHTY  SEDIMENTARY 
ROCKS. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00885 


THRESHOLDS  FOR  ACIDIFICATION:  A 
FRAMEWORK  FOR  POLICY  AND  RE 
SEARCH, 

Environmental  Defense  Fund,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-00890 

EXPECTED  BRINE  CHEMISTRY  IN  A  NUCLE 
AR  WASTE  REPOSITORY  IN  SALT, 

Weston  Consultants,  Rockville,  MD. 

S.  V.  Panno,  and  K.  V.  Czycinski. 

IN:  First  Canadian/American  Conference  on  Hy 

drogeology:    Practical    Applications    of   Grounj 

Water  Geochemistry,  June  22-26,  1984,  Banff,  Al 

berta.  1985.  p  201-209,  6  fig,  1  tab,  45  ref. 
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Descriptors:  •Radioactive  waste  disposal,  'Salt  de- 
posits, 'Path  of  pollutants,  •Brines,  *Chemical 
analysis,  'Radioactive  wastes,  'Salts,  Thermal 
properties.  Gamma  radiation,  Radioactivity  effects, 
Chemical  reactions,  Deionization. 

A  high-level  nuclear  waste  repository  in  a  bedded 
or  domed  salt  deposit  will  result  in  a  localized  zone 
of  elevated  temperatures  (up  to  250  C),  high  levels 
of  gamma  radiation  (up  to  4,000  rad/hr),  and  radi- 
ation-damaged salt  around  and  near  the  waste.  The 
chemical  effects  of  gamma  radiation  on  brine  have 
been  known  for  some  time;  major  reaction  prod- 
ucts include  H2,  02  and  possibly  C103(-).  The 
physical  effects  of  radiation  on  rock  salt  are  also 
well  known  and  include  the  formation  of  F-cen- 
ters,  colloidal  sodium  and  displaced  chloride  ions. 
The  likely  significance  of  these  conditions  include 
the  acceleration  of  both  waste  container  corrosion 
and  waste  form  dissolution,  and  uncertainties  in 
radionuclide  solubilities  and  speciation.  Significant 
changes  in  brine  chemistry  result  from  the  interac- 
tion of  water  with  irradiated  rock  salt  and  the 
irradiation  of  brine/salt  mixtures.  Brines  made 
from  irradiated  rock  salt  and  deionized  water  in- 
crease in  alkalinity  in  a  manner  similar  to  that  of  F- 
center  and  colloidal  sodium  growth  (probably  due 
to  the  formation  of  NaOH).  Irradiation  of  salt/ 
brine  mixtures  generates  acidic  brines  (as  low  as 
pH  3.5),  which  may  be  attributable  to  the  forma- 
tion of  HC1.  While  the  chemical  character  of  the 
brines  in  a  salt  repository  is  still  uncertain,  some 
qualitative  assessments  may  be  made  based  on  the 
foregoing  results.  Anoxic  brines  initially  within  or 
entering  radiation  fields  at  an  early  time  will 
become  oxic  due  to  radiolysis  effects  and  possibly 
acidic  due  to  salt/brine  interactions  during  irradia- 
tion. Brines  later  migrating  toward  waste  contain- 
ers up  thermal  gradients  by  means  of  dissolution/ 
diffusion  mechanism,  will  dissolve  radiation-dam- 
aged salt  and  form  oxic,  alkaline  brines.  (See  also 
W87-00892)  (Lantz-PTT) 
W87-00904 


INTERACTIONS  OF  ACIDIC  SOLUTIONS 
WITH  SEDIMENTS:  A  CASE  STUDY, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
S.  R.  Peterson,  R.  J.  Servne,  A.  R.  Felmy,  R.  L. 
Erickson,  and  K.  M.  Krupka. 
IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:  Practical  Applications  of  Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  211-220,  4  fig,  3  tab,  38  ref. 

Descriptors:  "Path  of  pollutants,  'Uranium  wastes, 
•Leaching,  *Acidic  water,  'Acids,  •Sediments, 
•Chemical  reactions,  Model  studies,  Case  studies, 
Geochemistry,  Acid  rain,  Wyoming,  Equilibrium, 
Computer  models,  Chemical  analysis. 

A  methodology  is  presented  for  investigating  the 
chemical  interactions  of  acidic  solutions  with  sedi- 
ments. This  approach  illustrates  how  geochemical 
modeling  can  be  used,  in  parallel  with  character- 
ization data  for  sediments  from  field  and  laborato- 
ry experiments,  to  derive  a  composite  description 
of  the  solution/sediment  interactions.  The 
MINTEQ  geochemical  computer  code  was  used  to 
predict  solid-phase  reactions  that  might  occur 
when  acidic  solutions  contact  neutral  sediments, 
which,  in  turn,  may  control  the  concentrations  of 
certain  dissolved  components.  Results  of  X-ray 
diffraction  analysis  of  laboratory  samples  of  sedi- 
ments that  have  been  contacted  with  acidic  urani- 
um mill  tailings  solutions  suggest  gypsum  and  jaro- 
ste  precipitated.  These  same  mineralogical 
changes  were  identified  in  sediment  samples  col- 
lected from  a  drained  uranium  mill  evaporation 
pond  (Lucky  Mc  mine  in  Wyoming)  with  a  10- 
year  history  of  acid  attack.  Geochemical  modeling 
predicted  that  these  same  phases  and  several  amor- 
phous solids  not  identifiable  by  X-ray  diffraction 
should  have  precipitated  in  the  contracted  sedi- 
ments. An  equilibrium  conceptual  model  consisting 
of  an  assemblage  of  minerals  and  amorphous  solid 
phases  was  then  developed  to  represent  a  sediment 
column  through  which  uranium  mill  tailings  solu- 
tions were  percolated.  The  MINTEQ  code  was 
used  to  predict  effluent  solution  concentrations 
resulting  from  the  reactions  of  the  tailings  solution 
with  the  assemblage  of  solid  phases  in  the  concep- 
tual model.  The  modeling  predictions  were  com- 


pared to  the  measured  column  effluent  concentra- 
tions, and  hypotheses  were  formed  as  to  the  proba- 
ble mechanisms  controlling  the  migration  of  select- 
ed contaminants.  The  conceptual  model  successful- 
ly predicted  the  concentrations  of  several  of  the 
macro-constituents  (e.g.,  Ca,  S04,  Al,  Fe  and  Mn), 
but  was  not  successful  in  modeling  the  concentra- 
tions of  trace  elements.  The  lack  of  success  in 
predicting  the  observed  trace  metal  concentrations 
suggests  that  other  mechanisms,  such  as  adsorp- 
tion, must  be  included  in  future  models.  The  geo- 
chemical modeling  methodology  coupled  with  the 
laboratory  and  field  studies  should  be  applicable  to 
a  variety  of  waste  disposal  problems.  (See  also 
W87-00892)  (Author's  abstract) 
W87-00905 


REVTEW  OF  MICROBIAL  INFLUENCES  ON 
THE     EVOLUTION     OF    GROUND     WATER 
CHEMISTRY   WITH  SOME  PRACTICAL  AP- 
PLICATIONS FROM  COAL  MINE  RECLAMA- 
TION STUDD2S  IN  ALBERTA, 
Calgary  Univ.   (Alberta).   Kananaskis  Centre  for 
Environmental  Research. 
P.  M.  Wallis,  and  T.  I.  Ladd. 
IN:  First  Canadian/ American  Conference  on  Hy- 
drogeology:    Practical    Applications    of   Ground 
Water  Geochemistry,  June  22-26,  1984,  Banff,  Al- 
berta. 1985.  p  293-305,  5  fig,  4  tab,  63  ref. 

Descriptors:  'Groundwater  chemistry,  'Microor- 
ganisms, 'Coal  mines,  'Reclamation,  'Alberta, 
Minerals,  Carbon  dioxide,  Hydrogen  ion  concen- 
tration, Organic  compounds,  Microbial  degrada- 
tion, Marmot  basin,  Oxygen,  Carbonates. 

Microorganisms  influence  the  evolution  of  ground- 
water chemistry  mainly  by  (1)  attacking  minerals 
directly,  (2)  releasing  carbon  dioxide  that  can 
change  pH,  and  (3)  actively  removing  dissolved 
nutrients  and  oxygen.  Minerals  such  as  FeS2  can 
be  oxidized  to  ferric  iron,  sulfate,  and  sometimes 
acid  by  autotrophic  bacteria  such  as  Thiobacillus 
spp.  Analogous  reactions  are  known  for  minerals 
containing  manganese.  Under  anoxic  conditions, 
sulfate  can  be  reduced  back  to  sulfide  by  sulfur- 
reducing  bacteria  and  other  miroorganisms  can 
catalyze  similar  reactions  with  nitrogen  com- 
pounds. Many  groundwater  bacteria  use  labile 
(e.g.,  humic  and  fulvic  acids,  kerogen)  organic 
compounds  as  energy  sources.  Experiments  with  a 
labile  compound,  glutamic  acid,  demonstrated  an 
uptake  rate  of  87  ng/l/h  using  groundwater  bacte- 
ria from  the  Marmot  Basin  in  southwestern  Alber- 
ta. Although  uptake  and  mineralization  rates  of 
refractory  organic  matter  are  slower,  further  ex- 
periments showed  that  groundwater  bacteria  could 
be  grown  on  natural  organic  compounds  extracted 
from  coal  mine  overburden  from  the  Forestburg 
Mine  in  central  Alberta.  The  mineralization  of 
organic  matter  in  groundwater  consumes  oxygen 
and  increases  the  partial  pressure  of  carbon  diox- 
ide. C02  production  rates  were  found  to  range 
from  1 1  to  22  nM  C02/g/h  in  measurements  made 
from  coal  mine  overburden  from  central  Alberta. 
Microorganisms  can  change  the  whole  character 
of  groundwater  chemistry  by  altering  oxygen  con- 
centration, pE  and  pH.  As  groundwater  flows 
through  porous  media  containing  biodegradable 
organic  material  or  minerals,  microorganisms  cause 
oxygen  to  be  consumed  and  decreases  in  pE  and 
pH.  Carbonate  minerals  are  attacked  and  the  solu- 
bility of  many  other  minerals  is  increased.  If  anoxic 
conditions  result,  hydrogen  sulfide  and  methane 
may  be  produced.  (See  also  W87-00892)  (Lantz- 
PTT) 
W87-00911 


YEAR  4,  RUNOFF  WATER  QUALITY,  AUGUST 
1980-AUGUST  1981, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00935 


EFFECTS  OF  SEATTLE  AREA  HIGHWAY 
STORMWATER  RUNOFF  ON  AQUATIC 
BIOTA, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
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Effects  Of  Pollution — Group  5C 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00937 


HIGHWAY  RUNOFF  IN  WASHINGTON 
STATE:  MODEL  VALIDATION  AND  STATIS- 
TICAL ANALYSIS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00938 


GUIDE  FOR  WATER  QUALITY  IMPACT  AS- 
SESSMENT; OF  HIGHWAY  OPERATIONS 
AND  MAINTENANCE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-0O939 


JOINT  REPORT  OF  THE  SPECIAL  ENVOYS 
ON  ACID  RAIN, 

D.  Lewis,  and  W.  Davis. 
January  1986.  51  p. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Acid  rain,  'Canada,  Precipitation,  Sulfur 
dioxide,  Nitrogen  oxides,  Sulfuric  acid,  Nitric  acid, 
International  agreement. 

A  joint  report  on  transboundary  acid  rain  was 
prepared  by  special  envoys  from  the  U.S.  and 
Canada.  It  stressed  that  acid  rain  is  both  a  serious 
environmental  problem  and  a  serious  transboun- 
dary problem.  Three  key  recommendations  were 
issued:  (1)  initiation  of  a  five-year,  $5  billion  pro- 
gram for  commercial  demonstration  of  clean  coal 
technologies,  (2)  a  commitment  to  ongoing  cooper- 
ative activities,  including  bilateral  consultations 
and  information  exchange,  and  (3)  a  greater  em- 
phasis on  carrying  out  research  essential  to  resolv- 
ing transboundary  acid  rain  issues.  (Cassar-PTT) 
W87-00940 


PLAN  TO  EVALUATE  ACID-DEPOSITION 
ISSUES  IN  THE  STATE  OF  TEXAS,  VOLUME 
I, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
J.  A.  Levy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE83-900918, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  TENRAC/EDF  -  057- Vol.  1,  January 
15,  1982.  Final  report.  79  p,  2  fig,  4  tab,  Project  80- 
L-ll-6. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Texas,  'Water  pollution  sources,  Fate  of  pollut- 
ants, Precipitation,  Water  pollution  sources,  Sulfur 
dioxide,  Sulfuric  acid,  Nitrogen  oxides,  Nitric  acid, 
Soil  types. 

A  preliminary  investigation  of  the  effects  of  acid 
deposition  in  Texas  indicates  that  this  is  not  a 
problem  of  immediate  concern  for  most  of  the  state 
where  alkaline  soils  prevail.  However,  parts  of  east 
Texas  (particularly  the  timberlands)  are  sensitive  to 
acid  deposition  and  may  experience  problems  in 
the  future.  Data  from  the  well-monitored  north- 
eastern U.S.  cannot  be  extrapolated  to  Texas.  No 
significant  anthropogenic  emission  sources  exist; 
natural  sources  include  sea  salt,  biogenic  sulfur 
emissions  from  soils  and  vegetation,  and  alkaline 
particles  from  wind  erosion.  The  meteorology  is 
different,  and  the  physical  environment  is  general- 
ly less  sensitive  to  acid  pollution  effects.  In  Texas, 
nitrogen  oxide  emissions  far  exceed  sulfur  dioxide 
emissions.  (Cassar-PTT) 
W87-00941 


IMPACT  ASSESSMENT  REPORT:  C.P.  CRANE 
STEAM  ELECTRIC  STATION  AQUATIC  MON- 
ITORING PROGRAM, 

Martin  Marietta  Corp.,  Baltimore,  MD.  Environ- 
mental Center. 
F.  Jacobs. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-179853, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Volume  1,  Report  PPSP-CPC-82-1,  January  1983. 
89  p,  2  fig,  10  tab,  75  ref. 

Descriptors:  'Environmental  effects,  *Water  pollu- 
tion effects,  *Fish,  'Thermal  pollution,  'Power- 
plants,  C.  P.  Crane  Steam  Electric  Station,  Balti- 
more Gas  and  Electric  Company,  Saltpeter  Creek, 
Dundee  Creek,  Chesapeake  Bay,  Estuaries,  Salini- 
ty, Waste  heat,  Thermal  water,  Temperature  ef- 
fects, Entrainment,  Aquatic  habitats. 

Physical  and  chemical  studies  of  the  discharge 
creeks  for  the  C.  P.  Crane  Steam  Electric  Station 
were  conducted  during  1979-1980.  A  considerable 
area  within  Saltpeter  Creek  and  Dundee  Creek 
received  plant  discharge  water  with  excess  tem- 
peratures of  2  degrees  C  or  greater.  Salinity  was 
also  slightly  increased  in  the  discharge  creeks.  Bio- 
logical effects  on  phytoplankton,  zooplankton, 
benthos,  and  finfish  were  mainly  limited  to  Saltpe- 
ter Creek,  which  was  not  found  to  be  an  important 
spawning  area  for  anadromous  species.  Entrain- 
ment losses  in  the  plant  accounted  for  not  more 
than  5%  in  adult  populations  of  any  species  within 
the  Gunpowder/Twiddle  River  estuaries  or  not 
more  than  0.1%  in  the  upper  Chesapeake  Bay. 
(Cassar-PTT) 
W87-00943 


PROCEEDINGS  OF  THE  WORKSHOP  ON 
AGRICHEMICALS  AND  ESTUARINE  PRO- 
DUCTIVITY. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Office  of  Marine  Pollution  As- 
sessment. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-00957 


USES  AND  MISUSES  OF  ESTUARD2S, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-00959 


SCIENTIFIC  LESSONS  TAUGHT  BY  KEPONE, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  J.  Hugget,  and  H.  E.  Bender. 
IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  53-61,  2 
fig,  8  ref. 

Descriptors:  'Fate  of  pollutants,  'Estuaries, 
'Water  pollution  effects,  'Kepone,  Insecticides, 
Pesticides,  James  River,  Bioaccumulation,  Aquatic 
animals,  Sediments,  Bottom  sediments,  Rivers, 
Fish,  Toxicity,  Shellfish,  Chlorinated  hydrocar- 
bons. 

Kepone,  a  persistent  polychlorinated  hydrocarbon 
insecticide,  entered  the  James  River  from  a  plant  at 
Hopewell,  Virginia.  It  has  been  studied  as  a  tracer 
and  surrogate  of  similar  compounds  in  the  aqueous 
environment.  Thousands  of  analyses  were  conduct- 
ed on  fish,  crabs,  oysters,  clams,  water,  and  sedi- 
ments since  the  chemical  was  discovered  in  the 
river  in  1975.  Some  of  the  general  findings  are  as 
follows:  (1)  Water  solubility  of  Kepone  is  not 
helpful  in  predicting  its  concentration  in  solution  in 
the  environment.  (2)  The  bottom  sediments  are  the 
major  reservoir  for  the  chemical.  (3)  Kepone  con- 
centrations in  bottom  sediments  depend  on  the 
consistency  of  the  bottom  sediments  and  the  water 
currents.  (4)  Suspended  sediment  Kepone  concen- 
trations depend  partly  on  current  velocities.  (5) 
Chronic  damage  from  the  aqueous  exposure  route 
to  the  river's  aquatic  life  is  unlikely.  (6)  Sublethal 
effects  may  occur  in  marine  animals  at  relatively 
high  (>1  microgram  per  gram)  levels  of  food 
contamination.  (7)  Marine  fishes  accumulate 
Kepone  in  the  natural  environment  to  a  consider- 
ably greater  degree  than  is  predicted  from  labora- 
tory studies.  (See  also  W87-00957)  (Cassar-PTT) 
W87-00960 


MIREX,  FIRE  ANTS.  AND  ESTUARIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
i  I   I^owe. 


IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  63-70, 
14  ref. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
•Mirex,  Pesticides,  Chlorinated  hydrocarbons,  In- 
secticides, Fire  ants,  Ants,  Amdro,  Aquatic  life. 

The  insecticide  mirex  was  used  during  1962-1978 
in  the  Southeastern  U.S.  for  control  of  the  fire  ant. 
This  chemical  is  highly  toxic  to  a  variety  of  marine 
crustaceans,  including  the  commercially  important 
shrimp  and  crabs.  A  1969-1971  study  revealed  that 
mirex  was  found  in  tissues  of  estuarine  biota,  in- 
cluding shrimp,  crabs,  fish,  marsh  birds,  and  rac- 
coons, in  spite  of  efforts  to  avoid  using  the  material 
in  tidal  zones.  After  several  years  of  public  hear- 
ings, mirex  was  banned  in  1978.  A  new  insecticide, 
Amdro  (an  amidinohydrazone  compound)  was  ap- 
proved for  fire  ant  control  in  1980.  This  substance 
is  reported  to  provide  good  ant  control  and  is 
relatively  nontoxic  to  nontarget  species.  (See  also 
W87-00957)  (Cassar-PTT) 
W87-00961 


OVERVIEW  OF  ATRAZINE  DYNAMICS  IN 
ESTUARESE  ECOSYSTEMS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

J.  C.  Stevenson,  T.  W.  Jones,  W.  M.  Kemp,  W.  R. 
Boynton,  and  J.  C  Means. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  71-94,  4 
fig,  5  tab,  64  ref.  EPA  Grant  R805932-O1-2. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
'Atrazine,  Pesticides,  Herbicides,  Toxicity,  Aquat- 
ic plants,  Fate  of  pollutants,  Algae,  Submerged 
plants,  Chesapeake  Bay,  Spartina  alterniflora. 

Atrazine,  a  s-triazine-type  herbicide,  exerts  no  sig- 
nificant effects  on  animals  at  concentrations  <  1 
ppm.  However,  estuarine  plant  life  is  adversely 
affected.  Algae  have  a  wide  range  of  susceptibility 
to  atrazine.  Some  species  are  sensitive  to  concen- 
trations <  100  ppb;  others  like  Chlorella  can  with- 
stand concentrations  >  1  ppm.  The  presence  of 
atrazine  can  selectively  affect  some  species  over 
others  and  create  algal  blooms.  Spartina  alterni- 
flora appears  to  have  an  atrazine  detoxifying  mech- 
anism and  can  survive  even  at  levels  of  1  ppm. 
Estuarine  submerged  aquatics  are  relatively  vul- 
nerable to  atrazine  except  for  Eurasian  milfoil. 
Although  most  of  the  levels  reported  in  the  Chesa- 
peake Bay  are  <  1  ppb,  there  are  indications  that  it 
can  act  synergistically  with  other  herbicides  such 
as  linuron.  An  additional  factor  are  the  larger 
levels  (25  ppb)  likely  during  spring  runoff  storms 
during  herbicide  application  periods.  (See  also 
W87-00957)  (Cassar-PTT) 
W87-00962 


annual  flux  of  nutrients,  with  85%  of  the  nitrogen 
and  83%  of  the  phosphorus  load  estimated  to  come 
from  nonpoint  sources.  The  results  of  intensive 
water  quality  sampling  in  agricultural  watersheds 
are  presented.  Five-fold  increases  in  average  con- 
centrations of  inorganic  nitrogen  and  total  phos- 
phorus occur  in  these  agricultural  watersheds  over 
concentrations  in  a  totally  forested  watershed.  The 
importance  of  the  spring  contribution  of  these  agri- 
cultural nutrients  to  the  eutrophication  problem  is 
discussed.  Common  to  the  two  years  with  massive 
blooms  of  blue-green  algae  were  very  high  spring 
flows,  low  summer  precipitation,  and  a  slug  of 
flow  during  the  summer  that  may  have  delivered 
recycled  nutrients  from  tributaries  to  the  lower 
river.  These  agricultural  nutrient  inputs  are  also 
implicated  as  a  significant  source  of  the  eutrophica- 
tion problem  in  the  Neuse  and  Pamlico  River 
estuaries.  In  order  to  restore  acceptable  water 
quality,  it  is  apparent  that  nutrient  abatement 
action  must  include  livestock  operations,  cropland 
in  the  well  drained  coastal  plain,  and  cropland  in 
watersheds  that  have  extensive  agricultural  drain- 
age improvements.  (See  also  W87-0O957)  (Author's 
abstract) 
W87-00963 


EVALUATION  OF  PESnCTOE  IMPACT  ON 
THE  ENvTRONMENT-SHORTCUT  METH- 
ODS USEFUL  FOR  HAZARD  ASSESSMENT, 

Dow  Chemical  U.S.A.,  Midland,  MI. 

E.  E.  Kenaga. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 

cals  and  Estuarine  Productivity,  Duke  University 

Marine    Laboratory,    Beaufort,    North    Carolina, 

September  18-19,  1980.  December  1982.  p  177-212, 

21  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Toxicity,  Fate  of  pollutants,  Environmental  ef- 
fects, Aquatic  plants,  Aquatic  animals,  Chemical 
wastes,  Runoff,  Agricultural  chemicals,  Bioaccu- 
mulation, Partition  coefficient. 

The  hazard  evaluation  of  many  chemicals  required 
by  the  Environmental  Protection  Agency  makes  it 
necessary  to  use  shortcut  and  surrogate  toxicologi- 
cal  and  environmental  fate  test  methods  for  obtain- 
ing data.  The  important  techniques  discussed  are: 

(a)  measurement  and  calculation  of  concentrations 
of  residues  from  direct  or  indirect  application  of 
chemicals  to  various  segments  of  the  environment; 

(b)  estimation  of  the  distribution  and  partitioning 
of  residues  of  chemicals  between  various  media  in 
the  environment;  (c)  correlation  of  acute  toxicity 
of  chemicals  to  animals  for  selection  of  representa- 
tive species  for  use  in  preliminary  hazard  assess- 
ment; (d)  correlation  of  the  toxicity  of  chemicals  to 
aquatic  plants  with  their  toxicity  to  aquatic  ani- 
mals; (e)  correlation  of  the  toxicity  of  chemicals  to 
various  species  of  plants  and  seeds;  and,  (f)  estimat- 
ing chronic  toxicity.  (See  also  W87-00957)  (Au- 
thor's abstract) 
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SIGNIFICANCE  OF  NON-POINT  SOURCES 
OF  NUTRIENTS  TO  EUTROPHICATION  ES 
THE  CHOWAN  RIVER, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
A.  M.  Duda,  and  A.  Klimek. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  95-116, 
4  fig,  3  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
'Nonpoint  pollution  sources,  Eutrophication, 
Chowan  River,  North  Carolina,  Nutrients,  Agri- 
cultural watersheds,  Algae,  Rivers,  Nitrogen, 
Phosphorus,  Water  quality,  Nitrogen,  Cyanophyta. 

A  very  serious  eutrophication  problem  currently 
exists  in  the  Chowan  River  in  eastern  North  Caro- 
lina. The  nature  and  significance  of  the  water 
quality  problem  as  well  as  the  relative  contribution 
of  the  different  sources  of  nutrients  is  examined. 
Nonpoint  source  loadings  dominate  the  estimated 


ENVIRONMENTAL  SAFETY  EVALUATION 
OF  DETERGENT  CHEMICALS  IN  ESTUA- 
RINE ECOSYSTEMS, 

A.  W.  Maki. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina  Sep- 
tember 18-19,  1980.  December  1982.  p  221-242,  3 
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Descriptors:  'Water  pollution  effects,  'Estuaries, 
♦Toxicity,  'Detergents,  Wastewater  pollution, 
Model  studies,  Computer  models,  Surfactants, 
Aquatic  life,  Shellfish,  Oysters,  Crabs,  Shrimp, 
Fish,  Lobsters,  Hudson  River,  New  York. 

A  study  was  conducted  to  relate  laboratory-de- 
rived toxicity  data  for  several  commercially  impor- 
tant marine  species  to  model-calculated  estimates 
of  residual  detergent  chemical  concentrations  from 
20  representative  North  American  estuaries.  Exist- 
ing computer  modeling  techniques  were  applied  to 
a  generalized  analysis  of  estuarine  wastewater  ef- 
fluent, surfactant,  and  NTA  chelating  agent  distri- 
butions. The  model  results  were  validated  by  com- 
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paring  model-calculated  concentrations  to  those 
determined  from  limited  field  monitoring  pro- 
grams. No-effect  concentrations  were  determined 
for  an  anionic  surfactant  (linear  alkyl  benzene  sul- 
fonate), a  non ionic  surfactant  (CI 4. 5  alkyl  ethoxy- 
late),  a  cationic  surfactant  (dialkyl  dimethyl  ammo- 
nium chloride),  and  a  builder  (trisodium  nitrilotria- 
cetate).  Aquatic  animals  used  were  sensitive  life 
stages  of  oyster,  shrimp,  crab,  mummichog,  sheeps- 
head  minnow,  clam,  and  lobster.  Safety  factors 
were  then  calculated  for  the  test  species  by  com- 
paring the  estimates  of  estuarine  concentrations  of 
surfactants  with  the  laboratory  toxicity  data. 
Safety  factors  ranged  from  3  in  grossly  impacted 
areas  such  as  the  lower  Hudson  River  and  New 
York  Bight  to  greater  than  100,000  in  the  east, 
Gulf,  and  west  coast  estuaries.  (See  also  W87- 
00957)  (Cassar-PTT) 
W87-O0968 


ASSESSMENT  OF  GROUND  AND  SURFACE 
WATER  EFFECTS  AROUND  COAL  AND  MIN- 
ERAL STORAGE  AREAS, 

Hittman  Associates,  Inc.,  Columbia,  MD. 
D.  H.  Koch,  J.  R.  Stetson,  and  B.  R.  Genes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-168575, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  BuMines  OFR  12-83,  July  1982.  306  p, 
89  fig,  35  tab,  77  ref,  4  append.  Contract  J0199076. 

Descriptors:  'Groundwater  quality,  *Water  qual- 
ity, *Coal,  'Minerals,  *Mine  drainage,  Water  qual- 
ity assessment,  Phosphate,  Lead,  Copper,  Iron, 
Uranium,  Water  pollution  control,  Path  of  pollut- 
mts,  Leaching,  Water  pollution  effects. 

I"he  impacts  of  coal  and  mineral  storage  piles  on 
»th  ground  and  surface  water  quality  were  inves- 
igated.  Ten  coal  and  mineral  stockpile  sites  (5  coal 
md  5  mineral  -  phosphate,  lead,  copper,  iron,  and 
iranium)  across  the  country  were  visited  to  deter- 
nine  the  actual  impact  of  coal  and  mineral  stock- 
Mies  on  water  quality.  A  series  of  leaching  experi- 
nents  was  conducted  in  which  drainage  from  the 
10  coals  and  minerals  was  controlled  and  moni- 
ored  to  survey  the  extent  to  which  storage  piles 
elease  toxic  ions  to  ground  and  surface  waters. 
Pollution  abatement  techniques  were  reviewed  in 
hree  generic  treatment  examples  applied  to  lead- 
anc  ore,  eastern  coal,  and  uranium  ore  stockpile 
eachate.  The  study  resulted  in  the  following  major 
inclusions:  (1)  Water  quality  impacts  are  site  spe- 
afic,  (2)  there  is  a  high  correlation  between  the 
ulfide  content  of  a  material  and  its  solution  poten- 
ial,  and  (3)  the  selection  of  the  best  treatment 
Jtemative  for  a  specific  coal  or  mineral  storage 
irea  must  be  based  on  site-specific  criteria,  pilot 
tudies  on  representative  leachate  samples,  and 
ound  engineering  design.  (Author's  abstract) 
V87-O0970 


ICTD  DEPOSITION:  LONG-TERM  TRENDS. 

Rational  Research  Council,  Washington,  DC. 
Committee  on  Monitoring  and  Assessment  of 
["rends  in  Acid  Deposition. 

National  Academy  Press,  Washington,  DC.  1986. 
06  p. 

descriptors:  *Acid  rain,  'Environmental  effects, 
Data  interpretation,  'Monitoring,  Reviews,  Air 
ollution  effects,  National  Research  Council. 

tecognizing  that  deposition  of  chemical  pollutants 
rom  the  atmosphere  constitutes  one  of  the  more 
ignificant  environmental  issues  of  our  time,  both 
ationally  and  internationally,  the  National  Re- 
earch  Council  has  undertaken  a  series  of  studies 
designed  to  summarize  what  is  known  about  this 
omplex  phenomenon  and  to  correct  many  of  the 
[^understandings  surrounding  it.  A  central  objec- 
ive  of  this  activity  has  been  to  delineate  more 
'early  the  role  of  our  industrial  society  in  contrib- 
tog  to  the  chemical  composition  of  the  atmos- 
here  as  well  as  the  consequences  for  the  environ- 
ment of  the  ultimate  return  of  the  pollutants  to  the 
earth's  surface.  The  current  report  addresses  just 
;ne  dimension  of  the  relationships  between  emis- 
ions,  deposition,  and  environmental  effects.  If  in- 
[ustrial  activity  is  implicated  in  atmospheric  depo- 
inon,  then  the  phenomenon  is  a  relatively  recent 


one  and  should  be  related  to  changes  in  the  levels 
and  kinds  of  such  activity.  It  is  logical,  then,  to 
seek  historical  data  or  other  reliable  information 
that  may  be  available  to  assess  whether  emissions, 
deposition,  and  effects  are  temporally  linked  over 
the  period  since  the  beginning  of  industrialization. 
The  Committee  on  Monitoring  and  Assessment  of 
Trends  in  Acid  Deposition  was  organized  by  the 
National  Research  Council  to  carry  out  the  study. 
In  the  process  of  reviewing  the  literature  and 
available  data,  the  committee  found  that  a  number 
of  the  potentially  informative  sets  of  data  that  exist 
had  previously  not  been  analyzed  for  this  purpose. 
It  was  concluded  that  in  order  to  conduct  a  com- 
prehensive study,  it  would  be  necessary  for  us  to 
obtain  and  analyze  these  data.  The  report  therefore 
contains  not  only  a  review  of  the  literature  but  also 
original  analyses  of  a  number  of  data  sets.  The 
analyses,  which  commanded  considerable  commit- 
ments of  time  and  energy  from  the  members,  per- 
mitted an  assessment  of  the  implications  of  findings 
for  a  number  of  diverse  phenomena  together, 
which  greatly  enhances  the  strength  of  the  com- 
mittee's conclusions.  (See  also  W87-00972  through 
W87-00979)  (Lantz-PTT) 
W87-O0971 


SUMMARY  AND  SYNTHESIS. 

IN:  Acid  Deposition:  Long-Term  Trends,  National 
Academy  Press,  Washington,  DC.  1986.  p  1-47,  5 
fig,  5  tab,  20  ref. 

Descriptors:  'Acid  rain,  'Environmental  effects, 
•Air  pollution  effects,  Chemistry  of  precipitation, 
Spatial  distribution,  Temporal  distribution,  Sul- 
fates, Nitrogen,  Sulfur,  Toxicity,  Fish. 

The  issues  raised  by  the  possible  adverse  effects  of 
acid  deposition  can  be  evaluated  using  scientific 
hypotheses  which  have  been  formulated  linking 
postulated  or  observed  effects  to  acid  deposition 
and/or  its  precursors.  This  study  was  organized  to 
investigate  spatial  patterns  and  temporal  trends  in 
acid  deposition  and  its  gaseous  precursors  in  east- 
ern North  America  and  patterns  and  trends  in 
environmental  parameterrs  that  might  result  from 
acid  deposition.  It  was  assumed  that  if  a  mecha- 
nism existed  Unking  acid  deposition  to  an  environ- 
mental effect,  it  should  be  possible  to  demonstrate 
that  acid  deposition  is  associated  spatially  and/or 
temporally  with  the  effect.  If  such  an  association 
cannot  be  established,  then  either  a  cause-and- 
effect  relationship  does  not  exist  or  our  of  under- 
standing the  mechanisms  and  rate-governing  fac- 
tors is  not  adequate.  Despite  imperfect  knowledge 
of  the  relationships  between  emissions  and  deposi- 
tion and  rates  of  responses  of  ecosystems,  careful 
evaluation  of  data  on  phenomena  that  are  linked  to 
acid  deposition  by  plausible  mechanisms  should 
provide  additional  insight  into  the  relationships 
among  emissions,  deposition,  and  effects.  Simulta- 
neous examination  of  multiple  patterns  of  spatial 
distributions  and  temporal  trends  provides  a  more 
robust  test  for  the  existence  of  linkages  between 
emissions,  deposition,  and  environmental  effects 
than  inferences  based  on  data  for  pairs  of  phenom- 
ena. In  conducting  the  study,  it  quickly  became 
apparent  that  answers  to  questions  about  acid  dep- 
osition have  proved  elusive  because  historical  data 
from  which  to  judge  trends  and  hypothesize  envi- 
ronmental responses  are  scare.  To  narrow  down 
the  field  of  study,  the  following  were  selected  for 
inclusion:  (1)  Emissions  of  sulfur  and  nitrogen 
oxides,  (2)  Precipitation  chemistry,  (3)  Atmospher- 
ic sulfates  and  visibility,  (4)  Surface  water  chemis- 
try, (5)  Sediment  chemistry  and  abundance  of 
diatom  taxa,  (6)  Fish  populations,  and  (7)  Tree 
rings.  (See  also  W87-00971)  (Lantz-PTT) 
W87-00972 


PRECIPITATION  CHEMISTRY, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-O0974 


FISH  POPULATION  TRENDS  IN  RESPONSE 
TO  SURFACE  WATER  ACIDIFICATION, 

Maine  Univ.  at  Orono. 

T.  A.  Haines. 

IN:  Acid  Deposition:  Long-Term  Trends,  National 


Effects  Of  Pollution — Group  5C 

Academy  Press,  Washington,  DC.  1986.  p  300-334, 
5  fig,  9  tab,  65  ref. 

Descriptors:  'Fish  populations,  'Acid  rain,  'Acidi- 
ty, 'Surface  waters,  Hydrogen  ion  concentration, 
Toxicity,  Fishkill,  Acid  rain,  Chemical  analysis, 
Adirondack  Mountains,  New  York,  Nova  Scotia, 
Pennsylvania,  Massachusetts,  Vermont,  Maine. 

The  most  widely  reported  consequence  of  acid 
deposition  is  the  reduction  or  elimination  of  fish 
populations  in  response  to  surface  water  acidifica- 
tion. To  demonstrate  conclusively  that  fish  popula- 
tion trends  in  a  body  of  water  are  related  to 
atmospheric  acid  deposition,  temporal  associations 
between  surface  water  chemistry  and  fish  popula- 
tions are  required:  (1)  to  show  that  the  water  body 
formerly  supported  a  viable  fish  population,  either 
self-sustaining  or  hatchery-maintained,  (2)  that  one 
or  more  fish  species  formerly  present  have  been 
reduced  or  eliminated,  (3)  that  the  water  body  is 
more  acidic  now  than  when  fish  were  present  and 
that  the  increased  acid  level  was  not  caused  by 
local  factors,  and,  (4)  that  other  adverse  factors  are 
either  absent  or  unimportant.  The  number  of  avail- 
able data  sets  meeting  these  criteria  is  very  small, 
and  most  have  not  been  published  in  the  peer- 
reviewed  literature.  This  chapter  reviews  available 
North  America  data  sets  that  purport  to  relate  fish 
population  status  or  trends  to  acid  deposition.  The 
strongest  evidence  in  support  of  the  hypothesis 
consists  of  temporal  association  data  from  Adiron- 
dack Mountain  lakes  and  Nova  Scotia  rivers.  Both 
data  sets  clearly  demonstrate  declines  in  acid-sensi- 
tive fish  species  populations  over  the  past  20  to  40 
years.  Limited  water  chemistry  data  indicate  that 
the  lakes  and  streams  in  question  are  currently 
more  acidic  than  they  were  previously,  and  fish 
population  status  is  clearly  correlated  with  present 
pH.  Waters  that  are  now  acidic  (pH  <  5.0)  sup- 
port few  or  no  fish  populations.  A  temporal  asso- 
ciation study  in  Massachusetts  streams  provides 
similar  results,  although  the  number  of  streams  is 
small  and  the  data  are  of  lesser  quality.  Data  from 
Pennsylvania  streams,  Vermont  lakes,  and  Maine 
lakes  demonstrate  that  fish  population  status  is 
related   to   present   water  chemistry.   Generally, 
waters  with  summer  pH  less  than  5.0  to  5.5  support 
few  or  no  fish  populations.  Limited  data  suggest 
that  at  least  some  of  these  waters  formerly  support- 
ed fish.  Limited  field  experimental  data  demon- 
strate that  fish  will  not  now  survive  in  these  acidic 
waters  and  that  addition  of  acid  to  surface  waters 
will  eliminate   fish  populations.   Although  these 
data  demonstrate  a  relationship  between  surface 
water   acidity   and   fish   population   status,   they 
cannot  be  used  to  determine  the  source  of  the 
acidity.  (See  also  W87-00971)  (Lantz-PTT) 
W87-00976 


EFFECTS  OF  CHRYSOTILE  ASBESTOS  ON 
COHO  SALMON  AND  GREEN  SUNFISH:  EVI- 
DENCE OF  BEHAVIORAL  AND  PATHOLOGI- 
CAL STRESS, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

S.  E.  Belanger,  K.  Schurr,  D.  J.  Allen,  and  A.  F. 
Gohara. 

Environmental  Research  ENVRAL,  Vol.  39,  No. 
1,  p  74-85,  February   1986.   5  fig,  3  tab,  20  ref. 

Descriptors:  'Water  pollutin  effects,  'Great  Lakes, 
♦Asbestos,  'Salmon,  'Sunfish,  'Fish  behavior, 
'Fish  pathology,  Stress,  Larvae,  Tissue  analysis, 
Histology,  Mortality. 

The  effects  of  chrysolite  asbestos  on  recently 
hatched  coho  salmon  larvae  and  juvenile  green 
sunfish  were  investigated.  Exposure  levels  were  in 
the  range  similar  to  those  known  in  several  aquatic 
environments  and  consistent  with  those  reported 
for  the  Great  Lakes  basin.  Behavioral  stress  indica- 
tors such  as  loss  of  rheotaxic  position  and  balance 
were  observed.  Exposed  coho  larvae  were  more 
susceptible  to  an  anesthetic  stress  test  than  control 
specimens.  Cytological  examination  of  ventral  skin 
tissue  showed  histolysis  and  transmission  electron 
microscopy  confirmed  the  presence  of  asbestos. 
Distortion  of  the  lateral  line  region  in  treated 
salmon  was  linked  to  behavioral  and  orientational 
aberrations.  Differences  in  mortality  was  not  ob- 
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Group  5C — Effects  Of  Pollution 

served   between   control   and   treated   groups   in 

either  species.  (Michael-PTT) 

W87-01013 


EFFECT  OF  PESTICIDE  ON  CIRCULATING 
THYROID  HORMONE  LEVELS  IN  THE 
FRESHWATER  CATFISH,  HETEROPNEUSTES 
FOSSILIS  (BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Fish  Endo- 
crinology Lab. 

A.  K.  Yadav,  and  T.  P.  Singh. 
Environmental  Research  ENVRAL,  Vol.  39,  No. 
1,  p  136-142,  February  1986.  2  fig,  2  tab,  22  ref. 
CSIR  (7/13(1373)80-81/EMR-I),  ICAR  (PL  480 
Project  No.  IN-ARS-213,  Grant  No.  FG-IN-620). 

Descriptors:  'Water  pollution  effects,  ♦Chlorinat- 
ed pesticides,  *Malathion,  *BHC,  *Catfish,  'Thy- 
roid, 'Hormones,  Pesticides,  Plasma,  Thyroxine, 
Triiodothyronine,  India,  Fish  physiology,  Fish 
toxins,  Enzymes. 

The  effects  of  two  pesticides  on  thyroid  hormone 
levels  in  freshwater  catfish  is  examined.  The  circu- 
lating plasma  levels  of  thyroxine  (T4)  and  triio- 
dothyronine (T3)  were  analyzed  during  the  pre- 
spawning  phase  of  reproduction.  A  lower  T4  level 
was  noticed  within  four  weeks  of  exposure  to 
cythion  (50%  malathion)  and  hexachlorocyclohex- 
ane  (BHC).  Higher  concentrations  of  BHC  in- 
creased the  plasma  T4  level.  BHC-exposed  fish 
showed  lower  plasma  T3  and  T3  to  T4  ratios  while 
malathion  exposure  raised  these  levels.  Since  BHC 
was  seen  to  act  directly  on  the  thyroid  gland, 
synthesis  and  release  of  thyroid  hormone  was  re- 
duced. Malathion  seemed  to  increase  plasma  T3 
levels  by  either  stimulating  extra-thyroidal  conver- 
sion of  T4  to  T3  or  reducing  T3  excretion,  thereby 
increasing  plasma  T3  and  the  T3  to  T4  ratio  in  this 
species.  (Michael-PTT) 
W87-01014 


LONG-TERM  DECLINES  IN  RADIOCESIUM 
OF  TWO  SYMPATRIC  SNAKE  POPULA- 
TIONS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

C.  Bagshaw,  and  I.  L.  Brisbin,  Jr. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  21,  No. 

2,  p  407-413,  August  1984.  1  fig,  2  tab,  24  ref.  DOE 

Contract  DE-AC09-76SR00819. 

Descriptors:  'Path  of  pollutants,  'Cesium  radionu- 
clides, 'Snakes,  'Body  burden,  'Effluent  streams, 
'Savannah  River,  'Nuclear  powerplants,  Aquatic 
animals,  Radioactive  half-life,  Model  studies. 

The  patterns  and  rates  of  radiocesium  decline  in 
two  populations  of  snakes  inhabiting  the  effluent 
stream  of  the  Savannah  River  nuclear  powerplant 
were  studied  between  1972  and  1980.  No  differ- 
ences were  found  in  the  rates  at  which  average 
body  burdens  of  radiocesium  decreased  over  time. 
A  linear  model  using  natural-log  transformed  data 
adequately  described  this  decrease  in  one  popula- 
tion, but  was  not  adequate  for  the  other.  Radioce- 
sium concentrations  in  species  sampled  in  unconta- 
minated  areas  were  up  to  two  orders  of  magnitude 
lower  than  those  in  snakes  from  the  contaminated 
habitat.  The  persistence  of  radiocesium  in  snakes 
from  uncontaminated  areas  is  discussed  in  terms  of 
ecological  half-lives.  (Michael-ITT) 
W87-01016 


METABOLIC  ENZYME  INDUCTION  IN  THE 
RAT  BY  ORGANIC  RIVER  SEDIMENT  POL- 
LUTANTS, 

Science  Univ.  of  Tokyo.  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01028 


HEAVY  METALS  AND  SELENIUM  VARIA- 
TION IN  A  MIGRATORY  BIRD  WINTERING 
IN  A  MERCURY-POLLUTED  LAGOON, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
C.  Leonzio,  C.  Fossi,  and  S.  Focardi. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  2,  p  219-225, 
August  1986.  3  fig,  2  tab,  17  ref.  ECC  (ENV  512/ 


I). 

Descriptors:  'Path  of  pollutants,  'Mercury, 
'Water  pollution  effects,  'Selenium,  'Heavy 
metals,  'Bioaccumulation,  'Black-necked  Grebe, 
•Lagoons,  'Wintering,  'Seasonal  depletion,  Moni- 
toring, Marano  Lagoon,  Italy,  Lead,  Cadmium, 
Liver,  Kidney,  Brain,  Fat,  Muscle,  Uropygial 
gland. 

Results  are  reported  of  the  long-term  monitoring 
of  Hg,  Cd,  Pb,  and  Se  and  their  interactions  in  the 
tissues  of  the  Black-necked  Grebe  (Podiceps  nigri- 
collis)  wintering  in  the  lagoon  of  Marano  (north- 
east Italy),  an  environment  moderately  polluted  by 
industry.  Concentrations  of  Hg  (microgram/gram 
dry  weight  (ug/g))  were  highest  in  liver  (9.37- 
57.90  ug/g)  and  lowest  in  fat  (0.53-1.14  ug/g). 
Values  were  intermediate  in  uropygial  gland, 
brain,  muscle,  and  kidney.  During  wintering  in  the 
lagoon,  Hg  increased  in  all  six  tissues.  Se  concen- 
trations in  the  liver,  kidney,  and  brain  were  gener- 
ally higher  than  10  ug/g,  whereas  in  the  other 
tissues  they  were  typically  below  5  ug/g;  the  sea- 
sonal changes  were  not  as  clear.  For  Cd,  concen- 
trations were  below  detection  limits  (0.02  ug/g) 
except  in  the  liver  and  kidney;  averages  tended  to 
be  higher  in  autumn.  The  levels  of  Pb  were  low  in 
all  organs  (often  undetectable),  with  no  seasonal 
variations.  (Rochester-PTT) 
W87-01029 


HEAVY  METAL  BIOACCUMULATION  AND 
EFFECTS  ON  WATERHYACINTH  WEEVILS, 
NEOCHETTNA  EICHHORNIAE,  FEEDING  ON 
WATERHYACINTH,  EICHHORNIA  CRAS- 
SIPES, 

Delta  State  Univ.,  Cleveland,  MS.  Center  for  Allu- 
vial Plains  Studies. 
S.  H.  Kay,  and  W.  T.  Haller. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  2,  p  239-245, 
August  1986.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Heavy  metals,  'Bioaccumulation,  'Toxic- 
ity, 'Water  hyacinth  weevils,  Water  hyacinth, 
Lead,  Cadmium,  Copper,  Mortality,  Feeding. 

The  influence  of  Pb,  Cd,  and  Cu  absorbed  by 
water  hyacinth  on  the  feeding,  body  burdens,  and 
mortality  of  waterhyacinth  weevil,  Neochetina 
eichhorniae,  were  studied  with  plants  growing  in 
70-1  containers.  Adult  weevils  collected  in  the  field 
were  used  in  feeding  experiments.  The  metals  in 
water  hyacinths  had  no  effect  on  feeding  or  mor- 
tality of  the  weevils.  At  the  levels  and  lengths  of 
exposure  Pb  (1.0  and  5.0  mg/1,  10  and  20  days),  Cd 
(0.5  and  1.0  mg/1,  10  and  20  days),  and  Cu  (1.0  and 
2.5  mg/1,  10  and  20  days)  were  not  accumulated 
sufficiently  by  the  insects  to  cause  either  acute  or 
chronic  toxicity.  This  outcome  suggests  that  envi- 
ronmental Pb,  Cd,  and  Cu  are  not  likely  to  ad- 
versely affect  adult  weevils;  effects  on  larvae  and 
pupae  were  not  addressed  here.  (Rochester-PTT) 
W87-01030 


MORTALITY  OF  SMOLT  OF  ATLANTIC 
SALMON,  SALMO  SALAR  L.,  AT  LOW 
LEVELS  OF  ALUMINIUM  IN  ACIDIC 
SOFTWATER, 

Direktoratet    for    Vilt    og    Ferskvannsfisk,    Aas 

(Norway).  Fish  Research  Div. 

O.  K.  Skogheim,  and  B.  O.  Rosseland. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  2,  p  258-265, 

August  1986.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Aluminum, 
•Atlantic  salmon,  'Smolts,  'Acidic  water,  Lake 
Liervatn,  Norway,  Hydrogen  ion  concentration, 
Reproduction,  Survival,  Populations,  Sublethal 
stress. 

To  establish  toxic  levels  of  labile  Al  in  the  water  of 
Lake  Liervatn,  southwest  Norway,  sublethally 
stressed  salmon  smolts  from  the  lake  were  exposed 
to  lake  water  (pH  5.07,  Ca  1.3  mg/1,  and  labile  Al 
38  microgram  (ug)  Al/1)  enriched  with  inorganic 
Al  to  three  concentrations  of  labile  Al:  75,  137,  and 
177  ug  Al/1.  At  pH  5.06  and  75  ug  Al/1  of  labile 


Al,  50%  mortality  (LT50)  was  reached  at  108  hr; 
with  pH  4.92  and  137  ug  Al/1  of  labile  Al,  the 
LT50  was  38  hr;  and  at  pH  4.9  and  177  ug  Al/1  of 
labile  Al  the  LT50  was  32  hr.  Episodic  changes  in 
pH  and  Al  concentration  in  the  ranges  used  in  this 
study  have  been  associated  with  fish  kills  in  a 
Norwegian  river,  indicating  that  sensitivity  of  At- 
lantic salmon  to  Al  during  smoltification  may  be 
critical  to  survival  of  salmon  populations.  (Roches- 
ter-PTT) 
W87-01032 


SUBMICROSCOPIC  HEPATIC  AND  RENAL 
PATHOLOGY  OF  A  TELEOST  MAINTAINED 
IN  SEWAGE, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
A.  S.  Narain,  and  P.  Nath. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  2,  p  266-273, 
August  1986.  21  fig,  7  ref. 

Descriptors:  'Sewage,  'Teleosts,  'Toxicity, 
'Water  pollution  effects,  'Transmission  electron 
microscopy,  Kidney,  Liver,  Mitochondria,  Cells, 
Fish,  Rough  endoplasmic  reticulum,  Nucleus,  Nu- 
cleolus, Fibrosis,  Necrosis. 

Damage  associated  with  exposure  of  the  teleost 
fish  Heteropneustes  fossilis  to  sewage  was  assessed 
using  transmission  electron  microscopy.  Fish  were 
collected  in  unpolluted  habitats  and  maintained  in 
aquaria  filled  with  25%  sewage  collected  from 
open  sewers  and  75%  tap  water.  Marked  subcellu- 
lar damage  was  evident  in  liver  and  kidney  cells, 
including  increased  vacuolization,  decreased  num- 
bers of  mitochondria,  disorganization  of  the  rough 
endoplasmic  reticulum,  increased  macrophage  ac- 
tivity of  the  sinusoids,  and  decrease  in  nuclear  size 
and  nucleolar  degeneration.  The  submicroscopic 
and  renal  pathology  generally  reflects  a  wide- 
spread degenerative  and  necrotic  inflammatory 
condition;  the  presence  of  fibrosis  in  many  cells 
suggests  a  chronic  condition.  (Rochester-PTT) 
W87-01033 


TOXIC  EFFECTS  OF  ACRYLAMTDE  IN  A 
FRESHWATER  FISH,  HETEROPNEUSTES 
FOSSILIS, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

R.  Shankar,  and  P.  K.  Seth. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  2,  p  274-280, 

August  1986.  4  tab,  20  ref. 

Descriptors:  'Teleosts,  'Water  pollution  effects, 
•Acrylamide,  'Hepatic  glutathione,  •Glutathione- 
s-transferase, 'Toxicity,  Enzymes,  Stress,  Paraly- 
sis, Nervous  system,  Fish,  Mortality,  Bioassay. 

Median  lethal  concentration  (LC50)  of  acrylamide 
in  Heteropneustes  fossilis  and  the  compound's 
effect  on  hepatic  glutathione  and  glutathione-S- 
transferase  (GST)  levels  were  determined.  The  24- 
and  48-hr  LC50  values  for  acrylamide  were  104.13 
and  86.81  mg/1.  After  10  hr  exposure  to  the  24-hr 
LC50  concentration,  fish  showed  signs  of  excita- 
tion, irritability,  gulping  of  air  at  the  surface  and 
erratic  swimming.  Prior  to  death  the  tail  and  fins 
appeared  to  be  paralyzed,  the  dorsal  fin  had  col- 
lapsed, and  there  appeared  to  be  some  loss  of 
sensitivity  to  sound  and  body  orientation.  The  no- 
effect  level  of  acrylamide  was  15  mg/1  for  48  hr. 
Exposure  to  34.7  mg/1  acrylamide  for  24  hr  result- 
ed in  a  significant  fall  in  hepatic  glutathione  and 
GST  levels,  but  exposure  to  20.8  mg/1  for  the  same 
period  did  not  lead  to  any  significant  change.  A 
dose-dependent  decrease  in  glutathione  and  GST 
activity  was  noted  in  the  fishes  after  intraperitoneal 
administration  of  acrylamide.  (Rochester-PTT) 
W87-01034 


ACUTE  TOXICITY  OF  METHYL  MERCURY 
TO  THE  LARVAL  LAMPREY,  PETROMYZON 
MARINUS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Zoolo- 
gy- 

J.  Mallatt,  M.  G.  Barron,  and  C.  McDonough. 
Bulletin    of    Environmental    Contamination    and 
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Toxicology  BECTA6,  Vol.  37,  No.  2,  p  281-288, 
August  1986.  1  fig,  4  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  'Toxicity, 
•Lamprey,  'Methylmercury,  Larvae,  Mortality, 
Statistics,  Larvae,  Hardness. 

Acute  toxicity  curves  were  obtained  for  the  larvae 
(ammocoetes)  of  Petromyzon  marinus  exposed  to 
methyl  mercuric  chloride  solutions.  Lethal  concen- 
tration for  50%  of  the  ammocoetes  (LC50)  at  12  C, 
with  hardness  of  146  mg  CaC03/l  and  0.3-3  gram 
fish,  was  >166  microgram  (ug)  Hg/1  at  24  hr,  88 
ug/1  at  48  hr,  and  48  at  96  hr.  At  4  C,  the  LC50 
occurred  first  at  72  hr  (191  ug/1),  and  at  96  hr  (88 
ng/1),  and  120  hr  (57  ug/1),  whereas  at  20  C,  the 
24-hr  LC50  was  90  ug/1  and  the  36-hr  LC50  was 
34  ug/1.  No  statistically  significant  relationship  be- 
tween animal  size  and  toxicity  was  found,  although 
one  of  four  tests  had  suggested  such  a  relationship. 
(Rochester-PTT) 
W87-01035 


ACUTE  TOXICITY  OF  SAPONIFIED  CASTOR 
OIL  TO  CHANNEL  CATFISH,  ICTALURUS 
PUNCTATUS,  UNDER  LABORATORY  AND 
FIELD  CONDITIONS, 

Mississippi  Agricultural  and  Forestry  Experiment 

Station,  Mississippi  State. 

C.  S.  Tucker,  R.  Francis-Floyd,  and  M.  H.  Beleau. 

Bulletin    of   Environmental    Contamination    and 

roxicology  BECTA6,  Vol.  37,  No.  2,  p  297-302, 

August  1986.  1  fig,  1  tab,  7  ref.  USD  A  Agreement 

54-CSRS-2-2363. 

Descriptors:  'Water  pollution  effects,  'Saponified 
astor  oil,  'Calcium,  'Solricin-135,  'Catfish  farm- 
ng,  'Toxicity,  Bioassay,  Mortality,  Catfish. 

\cute  toxicity  of  Solricin  135  to  channel  catfish 
ingerlings  under  four  environmental  concentra- 
ions  was  determined  and  a  field  test  was  conduct- 
id  to  compare  the  laboratory-derived  data  to  the 
oxicity  of  Solricin  135  under  conditions  typical  of 
»mmercial  channel  catfish  production  ponds.  The 
•6-hr  LC50  values  in  laboratory  tests  ranged  from 
!5-59  mg/1  saponified  castor  oil  decreased  as  the 
2&  concentration  in  the  test  water  increased.  In  all 
he  laboratory  tests  most  of  the  fish  died  within  the 
irst  24  hr  of  exposure,  with  none  dying  from  48-96 
it  of  exposure.  Although  results  are  not  directly 
omparable,  saponified  castor  oil  appeared  to  be 
nore  toxic  to  fish  in  ponds  than  in  the  laboratory. 
rhe  concentration  of  saponified  castor  oil  in  the 
ond  where  all  the  fish  eventually  died  (24  mg/1) 
yas  much  less  than  the  96-hr  LC01  (about  40  mg/ 
I  under  laboratory  conditions  at  similar  environ- 
mental Ca  concentrations  (about  80  mg/1  Ca).  Sub- 
Jthal  hypoxia  and  catharsis  in  fish  exposed  to 
lore  than  about  10  mg/1  saponified  castor  oil  may 
tress  the  animal  and  result  in  infection  by  oppor- 
tunistic bacteria]  pathogens.  (Rochester-PTT) 
'87-01036 


CUTE  TOXICITY  OF  CADMIUM  AND 
ODIUM  PENTACHLOROPHENATE  TO 
•APHNIDS  AND  FISH, 

ohns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

oology  Section. 

f.  S.  Hall,  R.  L.  Paulson,  L.  W.  Hall,  Jr.,  and  D 

■  Burton. 

Wletin    of    Environmental    Contamination    and 

oxicology  BECTA6,  Vol.  37,  No.  2,  p  308-316, 

august  1986.  5  tab,  14  ref. 

Jescriptors:  'Crustaceans,  'Toxicity,  'Cadmium, 
sodium  pentachlorophenate,  'Daphnia,  'Fish 
Mortality,  Bioassay. 

lie  sensitivity  of  Daphnia  magna,  Daphnia  pulex, 
-enodaphnia  reticulata,  and  Pimephales  promelas 
1  the  reference  toxicants  CdC12  and  sodium  pen- 
£hlorophenate  (NaPCP)  was  compared  and  the 
ct  of  different  dilution  waters  on  the  acute 
«icity  of  the  reference  toxicants  was  evaluated, 
ne  four  species  were  similarly  sensitive  to  Cd 
wer  the  conditions  employed.  The  invertebrates 
ere  similar  in  their  sensitivity  to  NaPCP  or  PCP, 
nt  data  for  P.  promelas  were  too  limited  to  draw 
conclusion  as  to  the  relative  sensitivity  of  this 
*cies.  Estimates  of  LC50s  within  a  range  of  an 


order  of  magnitude  are  obtainable  for  these  chemi- 
cal and  test  organisms  using  similar  test  conditions. 
Differences  in  dilution  waters  used  in  this  study 
did  not  influence  the  results  of  acute  toxicity  tests 
with  Cd  or  NaPCP.  (Rochester-PTT) 
W87-01037 


CADMIUM  TRANSPORT,  RESISTANCE,  AND 
TOXICITY  IN  BACTERIA,  ALGAE,  AND 
FUNGI, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

J.  T.  Trevors,  G.  W.  Stratton,  and  G.  M.  Gadd. 

Canadian  Journal  of  Microbiology  CJBOAW,  Vol 

32,  No.  6,  p  447-464,  June  1986.  1  fig,  5  tab,  185 

ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Toxicity,  'Cadmium,  'Transport,  'Bacte- 
ria, 'Algae,  'Fungi,  Plant  physiology,  Bacterial 
physiology,  Cyanobacteria,  Plasmid-encoded  re- 
sistance, Genetics,  Growth,  Photosynthesis,  Nitro- 
gen fixation,  Morphology,  Cell  wall  binding,  Poly- 
saccharides, Proteins,  Metabolism,  Cations,  Kinet- 


Cadmium  exerts  its  toxic  effect(s)  over  a  wide 
range  of  concentrations.  In  most  cases,  algae  and 
cyanobacteria  are  the  most  sensitive  organisms, 
whereas  bacteria  and  fungi  appear  to  be  more 
resistant.  In  some  bacteria,  plasmid-encoded  resist- 
ance can  lead  to  reduced  Cd(2  +  )  uptake,  but  some 
Gram-negative  bacteria  without  plasmids  are  just 
as  resistant  to  Cd  as  are  bacteria  containing  plas- 
mids encoding  for  Cd  resistance.  Genetic  mecha- 
nisms of  Cd  uptake  and  resistance  in  cyanobacteria 
and  algae  remain  largely  unknown  at  present.  Cd  is 
toxic  to  these  organisms,  causing  severe  inhibition 
of  such  physiological  processes  as  growth,  photo- 
synthesis, and  N-fixation  at  concentrations  less 
than  2  ppm  and  often  in  the  ppb  range.  Cd  also 
causes  pronounced  morphological  aberrations  in 
these  organisms,  probably  as  a  result  of  effects  on 
cell  division.  Cd  is  accumulated  by  algae  as  the 
result  of  a  two-phase  uptake  process,  which  in- 
volves rapid  adsorption  to  cell  wall  binding  sites 
(probably  proteins  and/or  polysaccharides)  fol- 
lowed by  a  lag  period  and  then  slow,  steady  intra- 
cellular uptake  by  an  energy-dependent  process, 
possibly  involving  the  transport  mechanisms  used 
to  accumulate  other  divalent  cations.  There  is  little 
information  available  about  Cd  uptake  in  filamen- 
tous fungi,  and  even  in  yeasts,  information  on 
specificity,  kinetics  and  mechanisms  of  Cd  uptake 
is  limited.  (Rochester-PTT) 
W87-01038 


GLYCOLATE  METABOLISM  BY  PSEUDO- 
MONAS  SP.,  STRAIN  S22,  ISOLATED  FROM  A 
COASTAL  MARINE  SEDIMENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01050 


IMPORTANCE  OF  PICOCYANOBACTERIA 
BIOMASS  (UNICELLULAR,  BLUE-GREEN 
ALGAE)  IN  THE  PHYTOPLANKTON  POPU- 
LATION OF  THE  COASTAL  WATERS  OF 
JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-01055 


BLOOMS  OF  THE  DINOFLAGELLATE  GYRO- 
DINIUM  AUREOLUM  IN  A  LONG  ISLAND 
ESTUARY:  BOX  MODEL  ANALYSIS  OF 
BLOOM  MAINTENANCE, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  Chang,  and  E.  J.  Carpenter. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  1,  p  83-93, 

October  1985.  12  fig,  3  tab,  39  ref.  New  York  Sea 

Grant  Institute  NA81AAD00027. 

Descriptors:  'Dinoflagellates,  'Gyrodinium  aureo- 
lum,  'Eutrophication,  'Red  tide,  'Long  Island, 
•Estuaries,     'Temperature,     'Chlorophyll,     'Box 


Effects  Of  Pollution— Group  5C 

models,  Mathematical  models,  Circulation,  Verti- 
cal migration,  Growth,  Plant  physiology,  Cell  divi- 
sion, Carmans  estuary,  New  York,  Flushing, 
Mixing,  Grazing  pressure. 

A  dense  bloom  of  Gyrodinium  aureolum  Hulburt 
in  Carmans  estuary,  Long  Island,  New  York,  was 
monitored  during  the  summers  of  1982  and  1983. 
The  bloom  typically  was  extremely  localized,  with 
its  densest  part  exceeding  1,000  microgram  chloro- 
phyll a/liter  (20,000  cells/ml).  The  bloom  began  at 
temperatures  between  24.5  and  27  C,  existed  up  to 
30  C,  and  terminated  when  water  temperature 
dropped  to  between  19  ind  22  C.  The  highest 
specific  growth  rate  measured  was  0.90/day  (1.3 
divisions/day)  and  near  the  termination  of  the 
bloom  this  decreased  to  0.28/day  (0.4  divisions/ 
day).  A  diel  vertical  migration  of  the  bloom  was 
observed.  A  box  model  analysis,  based  on  division 
rates,  vertical  migration,  and  water  circulation  pat- 
terns, indicated  that  the  bloom  must  move  down- 
ward at  the  estuary  mouth  to  maintain  itself  in  the 
estuary,  either  by  means  of  a  convergence  system 
or  by  downward  swimming.  High  growth  rate, 
low  grazing  pressure,  and  a  stratified  water  column 
are  proposed  to  stimulate  bloom  formation.  De- 
creasing growth  rate  appeared  to  reduce  the  inten- 
sity of  the  bloom  and  finally  allowed  its  disappear- 
ance by  estuarine  flushing  and  mixing.  (Author's 
abstract) 
W87-01056 


EFFECT  OF  SELENITE  AND  SELENIFEROUS 
FLY-ASH  LEACHATE  ON  GROWTH  AND  VIA- 
BILITY OF  THE  MARINE  AMPHIPOD  AL- 
LORCHESTES  COMPRESSA, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Sutherland. 

M.  Ahsanullah,  and  G.  W.  Brand. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  3,  p  245- 

248,  November  1985.  4  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Selenium, 
'Amphipods,  'Selenium,  'Fly-ash,  'Leachates, 
'Growth,  'Toxicity,  Coal,  Selenite,  Seleniferous 
fly-ash,  Application  factors,  Water  quality  stand- 
ards, Marine  environment. 

Juveniles  of  Allorchestes  compressa  Dana  were 
exposed  to  sodium  selenite  and  seleniferous  leach- 
ate  from  coal  fly-ash.  A  maximum  acceptable  toxi- 
cant concentration  for  selenite  of  >  44  <  93  micro- 
gram Se/liter  is  indicated  by  the  results  for  growth 
and  viability.  Leachate:sea  water  mixtures  pro- 
duced effects  that  were  consistent  with  selenite 
toxicity  but  quantitatively  less  drastic  than  expect- 
ed from  the  result  with  pure  selenite,  perhaps 
because  of  sulfate  antagonism.  A  comparison  of  the 
present  results  with  selenium  toxicity  data  for 
other  aquatic  species  highlights  the  difficulties  of 
using  application  factors  as  the  basis  for  water 
quality  criteria.  (Author's  abstract) 
W87-01059 


QUANnTATTVE  DISTRIBUTION  OF  THE 
MEIOFAUNA  IN  THE  VICINITY  OF  MAR- 
SEILLES' SEWAGE  OUTFALL  (DISTRIBU- 
TION QUANTITATIVE  DE  LA  MEIOFAUNE 
DANS  L'AIR  D'EPANDAGE  DE  L'EGOUT  DE 
MARSEILLE), 

Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 
des  Invertebres  Marine. 
M.  Keller. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  3,  p  293- 
302,  November  1985.  3  fig,  6  tab,  26  ref. 

Descriptors:  'Nematodes,  'Copepods,  'Annelids, 
'Acarians,  'Macrobenthos,  'Outfall  sewers,  Mar- 
seilles, France,  Density,  Larvae,  Coastal  waters. 

The  meiofauna  along  a  transect  off  Marseilles 
(France)  sewage  outfall  was  counted  and  average 
and  total  biomass  of  nematodes  and  copepods  were 
calculated  for  each  station  for  November  1981. 
Three  sections  were  identified:  (1)  a  heavily-pollut- 
ed coastal  zone  (30-150  m  from  the  outfall),  with  a 
relatively  poor  meiofauna  composed  mainly  of 
nematodes  and  copepods,  but  including  numerous 
acarians  and  naupliar  larvae  (probably  copepods); 
the  copepods  were  uncommonly  large  and  alone 
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constituted  most  of  the  total  benthic  biomass  in  this 
zone;  (2)  another  polluted  zone,  400-1,150  m  from 
the  coast,  but  with  a  more  diversified  meiofauna 
consisting  of  annelids  (mainly  polychaetes),  with 
acarians  becoming  scarce  and  copepods  decreased 
in  size;  at  400  m  away  from  the  outfall,  where  the 
sediment  is  strongly  polluted,  the  nematode  popu- 
lation consisted  of  large  individuals,  but  by  400-800 
m,  both  the  meiofauna  and  macrobenthos  were 
hetergeneous  and  at  1,150  m  away,  maximal  meio- 
faunal  densities  were  recorded;  and  (3)  an  offshore 
zone  (1.8-4  km  from  the  coast),  which  was  slightly 
polluted,  with  reduced  meiofauna  densities  and 
individuals  decreased  in  size.  (Rochester-PTT) 
W87-01060 


DISSOLVED  ORGANIC  SUBSTANCES 
DURING  A  PHAEOCYSTIS  POUCHETII 
BLOOM  IN  THE  GERMAN  BIGHT  (NORTH 

SEA), 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

chemie  und  Lebensmittelschemie. 

K.  Eberlein,  M.  T.  Leal,  K.  D.  Hammer,  and  W. 

Hickel. 

Marine  Biology  MBIOAJ,  Vol.  89,  No.  3,  p  311- 

316,  November  1985.  2  fig,  1  tab,  18  ref.  Consejo 

Nacional  de  Ciencia  y  Tecnologia  (Mexico)  Grant 

25371. 

Descriptors:  'Carbohydrates,  *Organic  nitrogen, 
•Amino  acids,  *Sea  foam,  *North  Sea,  'Eutroph- 
ication,  'Chrysophyta,  Frisian  coastal  waters,  Sa- 
linity, River  water,  Decomposition,  Red  tide,  Dis- 
solved organic  matter. 

Dissolved  organic  substances  (carbohydrates,  or- 
ganic N,  and  free  amino  acids)  were  measured  in 
the  German  Bight  in  June  1981.  During  and  before 
this  survey,  sea  foam  was  observed  in  the  east 
Frisian  coastal  water  and  it  accumulated  on  nearby 
beaches.  In  this  coastal  water  area,  a  large  Phaeo- 
cystis  pouchetii  Lagerheim  bloom  and  very  high 
concentrations  of  dissolved  organic  matter  were 
found.  Dissolved  organic  substances  were  correlat- 
ed highly  significantly  with  cell  numbers  of  P 
pouchetii  in  the  bloom  area.  Influences  of  salinity 
and  river  water  on  the  correlation  were  excluded, 
suggesting  that  exudation  or  decomposition  prod- 
ucts of  P  pouchetii  were  most  likely  the  cause  of 
the  unusually  high  concentrations  of  dissolved  or- 
ganic matter  in  the  bloom  area.  Ammonia  concen- 
trations in  the  bloom  area  were  very  low,  possibly 
indicating  that  decomposition  of  dissolved  organic 
matter  by  bacteria  could  have  been  reduced  by 
antibiotic  activity  of  P  pouchetii.  (Rochester-PTT) 
W87-01061 


croscopic  examination  showed  that  spines  of  speci- 
mens collected  at  Station  O  were  more  'porous' 
than  those  from  Station  3  (5,200  m  from  outfall) 
and  their  microarchitecture  was  better  adapted  to 
capturing  suspended  particulate  matter:  the  ridges 
were  narrower,  grooves  wider,  and  the  latter  dis- 
played a  dense  and  more  coarsely-meshed  net- 
work. P  lividus  spines  from  Station  0  were  lighter 
(ratio  of  dry  weight  of  spine:  dry  weight  of  test) 
than  those  from  Station  3.  (Rochester-PTT) 
W87-01066 


CONTRIBUTION  TO  THE  ECOTOXICOLOGI- 
CAL  STUDY  OF  CADMIUM,  LEAD,  COPPER, 
AND  ZINC  IN  THE  MUSSEL  MYTILUS 
EDULIS:  I.  FIELD  STUDY, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01067 


NITRITE-INDUCED  PREDISPOSITION  OF 
CHANNEL  CATFISH  TO  BACTERIAL  DIS- 
EASES, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

L.  A.  Hanson,  and  J.  M.  Grizzle. 

Progressive  Fish  Culturist  PFCUAY,  Vol.  47,  No. 

2,  p  98-101,  April  1985.  1  fig,  17  ref. 

Descriptors:  *Water  pollution  effects,  *Nitrites, 
♦Cat  fish,  *Bacterial  diseases,  'Toxicity,  'Bacterial 
clearance  rates,  'Commercial  fisheries,  Fish  toxins, 
Sublethal  effects,  Sublethal  exposure,  Fish  diseases. 

Channel  catfish,  Ictalurus  punctatus,  continuously 
exposed  to  6  mg/L  (ppm)  nitrite  and  intraperiton- 
eally  injected  with  Aeromonas  hydrophila  had 
lower  bacterial  median  lethal  doses  (LD50)  than 
control  fish.  The  clearance  rate  of  injected  A. 
hydrophila  was  reduced  in  fish  chronically  ex- 
posed to  5  mg/L  (ppm)  nitrite.  Flexibacter  colum- 
naris  infections  occurred  spontaneously  in  channel 
catfish  exposed  to  5  mg/L  (ppm)  nitrite  for  7  days. 
None  of  the  control  fish  became  infected  with  F. 
columnaris.  The  first  death  of  fish  exposed  to  ni- 
trite occurred  on  the  second  day  after  injection 
with  A.  hydrophila;  mortalities  were  28-43% 
during  the  first  four  days  following  injection.  The 
increased  susceptibility  of  channel  catfish  to  bacte- 
rial diseases  following  sublethal  nitrite  exposure 
may  be  a  more  important  chronic  effect  of  nitrite 
exposure  than  methoglobin  because  the  catfish  can 
acclimate  to  the  methemoglobin  producing  effects 
of  nitrite.  (Alexander-PTT) 
W87-01076 


ADAPTIVE  MICROSTRUCTURE  OF  THE 
SPINES  OF  PARACENTROTUS  LIVIDUS 
(ECHINODERMATA:  ECHINODEA)  IN  AN 
AREA  POLLUTED  BY  DOMESTIC  EFFLUENT 
(MICROSTRUCTURE  ADAPTATIVE  DES  RA- 
DIOLES  DE  PARACENTROTUS  LIVIDUS 
(ECHINODERMATA:  ECHINOIDEA)  EN 
MILIEU  EUTROPHISE  PAR  DES  EAUX 
USEES), 

Aix-Marseille-3  Univ.  (France).  Faculte  des  Sci- 
ences et  Techniques. 
M.  B.  Regis. 

Marine  Biology  MBIOAJ,  Vol.  90,  No.  2,  p  271- 
277,  January  1986.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Adaptation,  'Spines,  'Sestonophagy, 
•Echinoderms,  'Eutrophication,  'Mediterranean 
Sea,  Particulate  organic  matter,  Dissolved  organic 
matter,  Scanning  electron  microscopy,  Feeding, 
France,  Outfall  sewers,  Morphology. 

Investigations  in  1984  on  populations  of  Paracen- 
trotus  lividus  (Lamarck)  exposed  to  massive  do- 
mestic pollution  from  the  Cortiou  sewage  outlet 
(Marseille,  France)  revealed  a  significant  lengthen- 
ing of  its  spines  at  sites  located  500  m  (Station  0) 
and  1,200  m  (Station  1)  from  the  outlet.  The  spine 
lengthening  appears  to  be  a  morpho-functional  ad- 
aptation, enabling  the  sea-urchins  to  adopt  sestono- 
phagy in  order  to  benefit  better  from  the  plentiful 
resources  of  both  particulate  and  dissolved  organic 
matter  arising  from  the  outfall;  examination  of 
pellets  filling  the  stomachs  and  guts  of  the  sea- 
urchins  corroborated  this.  Scanning  electron  mi- 


USE  OF  METABOLIC  INHIBITORS  TO  ESTI- 
MATE    PROTOZOOPLANKTON      GRAZING 
AND  BACTERIAL  PRODUCTION  IN  A  MON- 
OMICTIC  EUTROPHIC  LAKE  WITH  AN  AN- 
AEROBIC HYPOLIMNION, 
Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
R.  W.  Sanders,  and  K.  G  Porter. 
Applied       and      Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  1,  p  101-107,  July  1986.  2 
fig,  3  tab,  54  ref.  NSF  Grant  BSR-8407928. 

Descriptors:  'Cycloheximide,  'Amphotericin  B, 
♦Penicillin,  'Chloramphenicol,  'Zooplankton, 
•Grazing,  'Anaerobic  conditions,  'Hypolimnion, 
Bacterial  physiology,  Lake  Oglethorpe,  Georgia, 
Tritiated  thymidine,  Isotope  studies,  Swimming, 
Feeding,  Latex  beads,  Metabolism,  Differential  fil- 
tration, Protozoa. 

Inhibitors  of  eucaryotes  (cycloheximide  and  am- 
photericin B)  and  procaryotes  (penicillin  and 
chloramphenicol)  were  used  to  estimate  bacteri- 
vory  and  bacterial  production  in  a  eutrophic  lake 
(Lake  Oglethorpe,  Georgia).  Use  of  penicillin  and 
cycloheximide  yielded  inconsistent  results  in  anaer- 
obic water  and  in  aerobic  water  when  bacterial 
production  was  low.  Production  measured  by  in- 
hibiting eucaryotes  with  cycloheximide  did  not 
always  agree  with  (3H)thymidine  estimates  or  dif- 
ferential filtration  methods.  Laboratory  experi- 
ments showed  that  several  common  freshwater 
protozoans  continued  to  swim  and  ingest  bacteri- 
um-size latex  beads  in  the  presence  of  the  eucar- 


yote  inhibitor.  Penicillin  also  affected  grazing  rate 
of  some  ciliates.  Caution  and  a  corroboratinj 
method  are  recommended  when  estimating  eco 
logically  important  parameters  using  specific  in 
hibitors.  (Author's  abstract) 
W87-01078 


BACTERIAL  INHIBITORS  IN  LAKE  WATER 

Cornell   Univ.   Agricultural   Experiment   Station 

Ithaca,  NY. 

T.  M.  Klein,  and  M.  Alexander. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  1,  p  114-118,  July  1986.  ! 

fig,      5      tab,      19      ref.      EPA      R8O7688O20 

CR8122330210. 

Descriptors:  'Bacteria,  'Toxins,  'Toxicity,  'Laki 
water,  'Seasonal  distribution,  Dialysis,  Cation-ex 
change  resin,  Anion-exchange  resin,  Cayuga  Lake 
Beebe  Lake,  Dryden  Lake,  White  Lake,  Blacl 
River,  New  York,  Hydrogen  ion  concentration 
Heat,  Buffer,  Seasonal  depletion,  Populations. 

The  populations  of  six  bacterial  genera  fell  rapid! 
after  their  addition  to  sterile  lake  water  but  no 
after  their  addition  to  buffer.  The  decline  in  nun 
bers  of  two  species  that  were  studied  further,  Klet 
siella  pneumoniae  and  Micrococcus  flavus,  oc 
curred  even  when  the  buffer  was  added  to  steril 
lake  water.  The  inhibition  of  K  pneumoniae  b 
substances  in  lake  water  varied  with  the  season  c 
the  year,  and  the  rate  and  extent  of  decline  of  bot 
species  were  different  in  sterile  samples  of  differet 
lakes  (Cayuga,  Beebe,  Dryden,  and  White  Lake 
and  Black  River,  New  York).  The  extent  of  reduc 
tion  in  the  density  of  K  pneumoniae  was  indepenc 
ent  of  initial  population  size  and  was  diminished  b 
the  addition  of  10  microgram  of  glucose  per  ml  c 
lake  water.  The  toxin  was  removed  from  lak 
water  by  dialysis  and  by  a  cation-exchange  resi 
but  not  by  an  anion-exchange  resin,  and  it  wa 
destroyed  by  heating.  The  inhibition  of  K  pnei 
moniae  was  not  evident  in  lake  water  buffered  at 
pH  value  above  8.  Toxins  may  be  important  i 
determining  composition  of  the  bacterial  commun 
ty  of  lakes.  (Author's  abstract) 
W87-01079 


MICROOXIC-ANOXIC  NICHE  OF  BEGGD 
TOA  SPP.:  M1CROELECTRODE  SURVEY  O 
MARINE  AND  FRESHWATER  STRAINS, 

Woods    Hole    Oceanographic    Institution,    M/ 

Dept.  of  Biology. 

D.  C.  Nelson,  N.  P.  Revsbech,  and  B.  B. 

Jorgensen. 

Applied       and      Environmental       Microbiolog 

AEMIDF,  Vol.  52,  No.  1,  p  161-168,  July  1986. 

fig,  2  tab,  32  ref.  National  Science  Research  Com 

cil   (Denmark)   Grant    11-4145   and   NSF   Grai 

PCM-83 14358. 

Descriptors:  'Beggiatoa,  'Microelectrodes,  *A 
aerobic  conditions,  'Oxygen,  'Sulfides,  Gradiei 
media,  Diffusion,  Nitrogen  fixation,  Growth,  Ba 
terial  physiology,  Seawater,  Lithoautotrophs,  Cti 
ture  media. 

Microelectrodes  were  employed  to  character 
oxygen  and  sulfide  gradients  during  their  initi 
development  in  uninoculated  media  and  in  cultur 
of  marine  and  freshwater  Beggiatoa  spp  strains, 
gradient  media,  Beggiatoa  strains  always  gre 
some  distance  below  the  air/agar  interface  as 
dense  'plate'  of  constantly  gliding  filaments  wi 
sharply  demarcated  upper  and  lower  boundari* 
Within  established  plates,  the  maximum  oxygi 
partial  pressure  was  0.6-6.0%  of  air  saturation  ai 
not  significantly  lower  if  filaments  were  fixii 
nitrogen.  Oxygen  penetrated  only  100-300  mien 
into  the  plate,  and  the  anoxic  fraction  increasi 
from  less  than  10%  to  approximately  90%  durii 
later  stages  of  growth.  For  lithoautotrophical 
grown  marine  strains,  the  linearity  of  the  oxygi 
profile  above  the  plate  plus  its  drop  to  zero  there 
indicated  that  oxygen  uptake  for  the  entire  tui 
occurred  only  within  the  Beggiatoa  plate.  F 
freshwater  strains  grown  heterotrophically  (wi 
sulfide  in  the  medium),  oxygen  profiles  frequent 
were  nonlinear  because  of  nonbiological  reactn 
with  sulfide.  For  all  strains  tested,  microoxic  a 


94 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


gregation  also  occurred  in  the  absence  of  sulfide, 
apparently  reflecting  a  step-up  phobic  response  to 
oxygen.  (Author's  abstract) 
W87-01080 


MINE    WASTE    POLLUTION    OF    THE    MO- 

LONGLO  RIVER,  NEW  SOUTH  WALES  AND 

THE    AUSTRALIAN    CAPITAL    TERRITORY: 

EFFECTIVENESS  OF  REMEDIAL  WORKS  AT 

CAPTAINS  FLAT  MINING  AREA, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

R.  H.  Norris. 

Australian  Journal  of  Marine  and  Freshwater  Re- 

learch  AJMFA4,  Vol.  37,  No.  2,  p  147-157,  1986.  1 

Sg,  5  tab,  19  ref. 

Descriptors:  'Molonglo  River,  'Metals,  *Mine 
tastes.  'Spoil  banks,  'Benthic  invertebrates,  Ero- 
aon,  Mollusks,  Crustaceans,  Aquatic  insects, 
brasses.  Remedies. 

\  biological  study  of  the  Molonglo  River  (Austra- 
la)  published  in  1967  was  repeated  to  assess  the 
:ffectiveness  of  remedial  works  installed  at  the 
Captains  Flat  mining  area,  where  trace  metal  con- 
anunation  had  occurred  since  1939.  Remedial 
vorks,  commenced  in  1974,  had  involved  reshap- 
og  of  the  tailings  dumps  and  capping  them  with 
mpervious  material  to  prevent  surface  runoff  and 
rosion.  The  caps  to  the  reshaped  dumps  were 
tabilized  with  shallow  vegetation  (mainly  grasses). 
rhe  impact  of  metal  contamination  as  it  entered 
he  river  was  shown  by  the  lower  variety  and 
lumbers  of  animals  (Annelida,  Gastropoda,  Bival- 
ia,  Crustacea,  Insecta)  collected  at  downstream 
ompared  to  upstream  areas.  Comparison  with  the 
arlier  study  showed  that  there  has  been  little  or 
o  discernible  change  to  the  chemical  or  biological 
ondition  of  the  river  during  periods  of  low  flow 
Rochester-PTT) 
V87-01083 


APID  BIOLOGICAL  ASSAY  AND  LEVHTA- 
IONS  IN  MACROPHYTE  ECOTOXICOLOGY: 
.REVIEW, 

kmmonwealth  Scientific  and  Industrial  Research 

>rganization,  Griffith  (Australia).  Centre  for  Irri- 

ation  Research. 

or  primary  bibliographic  entry  see  Field  5A. 

/87-01088 


CTD  RALN:  THE  EFFECTS  OF  PH,  ALUMI- 
IUM  AND  LEAF  DECOMPOSITION  PROD- 
CTS  ON  FISH  SURVIVAL, 

ouisiana  State  Univ.,  Baton  Rouge. 
W.  Robinson,  and  P.  M.  Deano. 
■merican  Laboratory,  Vol.  18,  No.  7  p  17-26.  Julv 
'86.13  fig,  2  tab,  10  ref. 

tescnptors:  'Acid  rain,  'Hydrogen  ion  concentra- 
on,  •Aluminum,  *Fish,  'Toxicity,  'Decomposing 
rgamc  matter,  Survival,  Buffering  capacity, 
olden  Shiners,  Pine,  Cypress,  Willow. 

Sects  of  decaying  leaves  on  pH,  buffer  capacity, 
Ui  (Golden  Shiners,  Notemiqonus  crystoleucas), 
'ectiof  decomposed  leaves  on  dissolved  alumina, 
id  effect  of  decaying  leaves  on  fish  survival  were 
udied  in  tanks  containing  7  gal  of  water.  Al- 
ough  the  results  are  preliminary  and  short-term, 
ey  do  indicate  that  decomposing  leaves  may 
ovide  an  important  shield  to  aquatic  life.  Decom- 
wing  leaves  seem  to  have  the  following  beneficial 
rects:  an  initial  drop  in  pH  followed  by  an  in- 
ease;  after  an  induction  period,  the  buffer  capac- 
1  increases  significantly;  and  decomposing  leaves 
•Pear  to  mitigate  the  effects  of  aluminum  on  fish 

PH  5.0,  but  not  at  pH  4.5.  The  effects  of  leaves 
spend  on  the  species  involved,  with  pine  being 

«  beneficial,  causing  increased  acidity  and  poor 
>mplexation,  and  cypress  and  willow  being  the 
ost  effective.  (Rochester-PTT) 
'87-01089 


For  primary  bibliographic  entry  see  Field  5A. 
W87-01127 


DF-2  SEPTICEMIA  FOLLOWING  WHIRL- 
POOL SPA  IMMERSION, 

Easton  Hospital,  PA.  Microbiology  Section. 

R.  F.  Holmes,  and  W.  P.  Kozinn. 

Journal  of  Clinical  Microbiology  JCMIDW,  Vol 

23,  No.  3,  p  627-628,  March  1986.  1  tab,  11  ref. 

Descriptors:  'Whirlpool  spas,  'Septicemia,  'Infec- 
tion, 'Population  exposure,  Pneumonia,  Aerosols, 
Contamination,  Inhalation,  Blood,  Recreation  fa- 
cilities. 

The  case  of  a  31 -year-old  man  who  developed  DF- 
2  bacteremia,  septic  shock  and  pneumonia  after 
recreational  immersion  in  a  whirlpool  spa  is  report- 
ed. There  was  no  history  of  dog  bite  or  contact 
with  canine  secretions.  The  early  appearance  of 
pneumonia  suggests  that  infection  was  acquired 
through  either  inhalation  of  an  infectious  aerosol 
or  aspiration  of  contaminated  water  from  the  spa. 
(Author's  abstract) 
W87-01128 


WHIRLPOOL-ASSOCIATED  FOLLICULITIS 
CAUSED  BY  PSEUDOMONAS  AERUGINOSA: 
REPORT  OF  AN  OUTBREAK  AND  REVIEW, 

Newfoundland  and  Labrador  Public  Health  Labs., 

St.  John's. 

S.  Ratnam,  K.  Hogan,  S.  B.  March,  and  R.  W 

Butler. 

Journal  of  Clinical  Microbiology  JCMIDW,  Vol 

23,  No.  3,  p  655-659,  March  1986.  2  tab,  46  ref. 

Descriptors:  'Whirlpool  spas,  'Folliculitis,  'Infec- 
tion, 'Population  exposure,  Contamination,  Human 
diseases,  Recreation  facilities. 

An  outbreak  of  folliculitis  caused  by  Pseudomonas 
aeruginosa  bacteria  that  occurred  among  guests 
using  a  whirlpool  spa  at  a  Newfoundland  hotel  is 
reported.  Of  the  36  persons  who  used  the  whirl- 
pool, 72%  developed  folliculitis  within  one  to  five 
days  after  exposure.  The  attack  rate  was  higher  for 
children  than  for  adults.  Published  reports  of  out- 
breaks of  Pseudomonas  folliculitis  associated  with 
the  use  of  whirlpools,  hot  tubs  and  swimming 
pools  are  listed.  The  need  to  culture  pool  water  for 
P.  Aeruginosa  both  routinely  and  after  suspected 
cases  of  recreationally  associated  folliculitis  is  em- 
phasized. (Michael-PTT) 
W87-01129 


DLECULAR  EPIDEMIOLOGY  OF  NON-Ol 
ffiRIO  CHOLERAE  AND  VIBRIO  MLMICUS 
» THE  U.S.  GULF  COAST  REGION, 

aryland  Univ.  at  Baltimore.  School  of  Medicine. 


COMPARISON  OF  FATTY  ACIDS  AND  LIPIDS 
OF  SMOLTING  HATCHERY-FED  AND  WILD 
ATLANTIC  SALMON  SALMO  SALAR, 

Canadian  Inst,  of  Fisheries  Technology,  Halifax 
(Nova  Scotia). 

R.  G.  Ackerman,  and  T.  Takeuchi. 
Lipids  LPDSAP,  Vol.  21,  No.  2,  p  117-120,  Febru- 
ary 1986.  3  tab,  35  ref. 

Descriptors:  'Fatty  acids,  'Lipids,  'Salmon, 
'Smolt,  'Fish  hatcheries,  Tissue  analysis,  Fish  diet, 
Growth,  Oxygen  requirements. 

A  comparison  of  fatty  acids  and  lipids  of  hatchery- 
raised  and  wild  Atlantic  salmon  was  conducted. 
Analysis  of  healthy  smolt-stage  wild  fish  showed 
that  whole  bodies  have  only  a  quarter  of  the  lipid 
of  comparable  hatchery  fish.  Comparison  of  fatty 
acids  showed  a  higher  proportion  of  arachidonic 
acid  in  wild  fish.  Results  suggest  that  the  smolt 
lipid  may  be  a  cause  of  dermal  lesion  or  may  act  as 
a  defense  mechanism,  possibly  mediated  through 
oxygenase  activity.  (Michael-PTT) 
W87-01140 


EFFECTS  OF  EXPOSURE  TO  SALTY  DRINK- 
ING WATER  IN  AN  ARIZONA  COMMUNITY: 
CARDIOVASCULAR  MORTALITY,  HYPER- 
TENSION PREVALENCE,  AND  RELATION- 
SHIPS BETWEEN  BLOOD  PRESSURE  AND 
SODIUM  INTAKE, 

Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 
Chronic  Disease  Control. 
T.  K.  Welty,  L.  Freni-Titulaer,  M.  M.  Zack,  P. 


Effects  Of  Pollution— Group  5C 

Weber,  and  J.  Sippel. 

Journal  of  the  American  Medical  Association 
JAMAA,  Vol.  255,  No.5,  p  622-626,  February  7 
1986.  1  fig,  5  tab,  24  ref. 

Descriptors:  'Population  exposure,  'Drinking 
water,  'Saline  water,  'Gila  Bend,  Sodium,  Blood 
pressure,  Health  effects,  Hypertension,  Surveys, 
Calcium,  Potassium. 

A  study  was  conducted  to  determine  whether  the 
high  sodium  content  of  Gila  Bend,  AZ  drinking 
water  was  associated  with  blood  pressure  levels 
and  to  examine  the  prevalence  of  hypertension  and 
hypertension  mortality  rates  in  Gila  Bend  with  that 
of  referent  populations.  Participants  in  a  survey  of 
Indian  and  non-Indian  groups  were  interviewed 
for  health  risk  factors,  water  consumption  and 
dietary  sodium  and  calcium  intake.  Height,  weight, 
blood  pressure  and  urinary  sodium  and  potassium 
levels  were  measured.  There  was  no  evidence  of  a 
positive  association  betwen  blood  pressure  and 
water  sodium  intake.  The  study  did  not  evaluate 
the  effect  of  high  drinking  water  sodium  on  hyper- 
tensive patients,  cardiac  patients  or  those  individ- 
uals who  are  genetically  sensitive  to  sodium  intake 
(Michael-PTT) 
W87-01141 


HEAVY  METALS  IN  FISH  FROM  A  SERD2S 
OF  METAL-CONTAMINATED  LAKES  NEAR 
SUDBURY,  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

R.  W.  Bradley,  and  J.  R.  Morris. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol  27 

No.  3/4,  p  341-354,   1986.   1  fig,  7  tab,  53  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
'Fish,  'Lakes,  'Contamination,  Ontario,  Fish 
physiology,  Fish  populations,  Tissue  analysis, 
Copper,  Nickel,  Zinc,  Perch,  Pike,  Bass,  Sucker, 
Whitefish,  Trout,  Aquatic  habitats,  Water  quality, 
Bioaccumulation. 

Fish  species  from  metal-contaminated  lakes  in  the 
Sudbury  region  of  Ontario,  Canada  were  examined 
for  copper,  nickel  and  zinc  content  of  muscle,  liver 
and  kidney  tissue.  Muscle  tissue  was  a  poor  indica- 
tor of  increased  metal  availability.  Liver  tissue  was 
a  good  indicator  for  copper,  while  kidney  tissue 
was  best  for  nickel.  Zinc  levels  in  tissue  varied 
little  among  either  fish  species  or  lakes.  The  pres- 
ence of  elevated  levels  of  copper  and  nickel  in 
liver  and  kidney  tissues  of  fish  from  certain  lakes 
supported  the  hypothesis  that  fish  populations 
were  stressed  by  metal  contamination  of  local 
aquatic  habitats.  Although  the  degree  of  lake  con- 
tamination is  one  factor  influencing  copper  avail- 
ability, water  quality  parameters  may  also  influ- 
ence bioavailability  and  bioaccumulation  during 
long  term  exposure  in  the  natural  environment. 
(Michael-PTT) 
W87-01142 


RECOLONIZATION  POTENTIAL  OF  METRI- 
DIUM  SENILE  IN  AN  AREA  PREVIOUSLY 
DEPOPULATED  BY  OXYGEN  DEFICIENCY, 

Kiel   Univ.   (Germany,   F.R.).   Water  Economics 

and  Landscape  Ecology  Inst. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01144 


EFFECTS  OF  A  GLUCOSE-IMPOSED 
OXYGEN  DEMAND  ON  LAND  TREATMENT 
SYSTEMS, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 

P.  N.  Coody,  L.  E.  Sommers,  and  D.  W.  Nelson. 
Journal  of  Environmental  Quality  JEVQAA,  Vol 
15,  No.   1,  p  16-20,  January-March  1986.  2  fig,  3 
tab,  21  ref. 

Descriptors:  'Oxygen  demand,  'Land  disposal, 
'Glucose,  'Plant  growth,  'Chemical  oxygen 
demand,  Wastewater,  Water  requirements,  Crop 
yield,  Municipal  wastewater,  Industrial 
wastewater. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Laboratory  experiments  were  conducted  to  quanti- 
fy soil  and  crop  interactions  in  a  land  treatment 
system  receiving  a  glucose-imposed  oxygen 
demand.  Synthetic  wastewaters  were  prepared  by 
dissolving  sufficient  glucose  in  a  plant  nutrient 
solution  to  provide  four  levels  of  chemical  oxygen 
demand  (COD)  and  applied  to  soil  columns 
cropped  to  reed  canarygrass  (Phalaris  anindinacea) 
to  provide  a  COD  of  0  to  180  mmol  02  per  column 
per  week.  The  columns  received  the  glucose  for  25 
weeks.  The  added  COD  elevated  C02  concentra- 
tions in  the  soil  atmosphere  to  more  than  480  times 
atmospheric  levels.  This  coincided  with  a  deple- 
tion of  02  in  the  soil  atmosphere,  where  a  minimum 
concentration  of  0.3  mol  02  per  cu  m  was  ob- 
served. Average  plant  yields  ranged  from  2.8  to 
20.3  per  column  and  were  inversely  proportional 
to  the  COD  added.  Water  use  ranged  from  1 1.4  to 
26.9  cm  per  column  per  week  and  was  directly 
related  to  the  reduction  in  plant  growth  caused  by 
the  COD  loading.  Greater  than  97%  of  the  added 
COD  was  removed  by  the  simulated  land  treat- 
ment system.  (Author's  abstract) 
W87-01156 


RADIONUCLIDE  UPTAKE  BY  TREES  AT  A 
RADWASTE  POND  IN  WASHINGTON  STATE, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
D.  S.  Landeen,  and  R.  M.  Mitchell. 
Health  Physics,  Vol.  50,  No.  6,  p  769-774,  June 
1986.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Radionuclide  uptake,  *Radwaste 
ponds,  Heavy  metals,  Decontamination, 
Wastewater  treatment,  Radiometry,  Industrial 
wastewater. 

Rockwell  Hanford  Operation,  Hanford,  WA,  stud- 
ied radionuclide  uptake  by  trees  in  the  summer  of 
1980  in  support  of  a  proposed  effort  to  decommis- 
sion and  decontaminate  a  Hanford  radwaste  pond. 
The  radionuclide  values  were  below  any  levels  of 
environmental  concern  and  were  within  state  and 
federal  guidelines.  U-Pond  had  been  constructed  in 
1944  for  the  surface  disposal  of  industrial  waste 
waters  from  nuclear  separation  processes  and  is 
supposed  to  be  one  of  the  longest  used  aquatic, 
low-level,  radioactive  waste-disposal  sites  in  the 
world.  Tree  leaf,  twig,  root,  core  and  soil  samples 
were  collected  and  analyzed  for  (137)Cs,  (90)Sr 
and  (239)Pu/(240)Pu.  Strontium-90  was  more  read- 
ily taken  up  by  trees  than  (137)Cs  or  (239)Pu/ 
(240)Pu.  SoU  concentration  values  for  (137)Cs  and 
(239)Pu/(240)Pu  were  significantly  greater  (p  <  or 
=  0.05)  than  all  tree  component  parts.  For  all  tree 
components  examined  radionuclide  concentration 
ratios  were  higher  for  (90)Sr  (0.01-1355.0)  than  for 
(137)Cs  or  (239)Pu/(240)Pu.  Concentration  ratios 
for  (239)Pu/(240)Pu  ranged  from  0.000001  to  100 
and  are  comparable  to  other  studies  conducted  at 
the  U.S.  Department  of  Energy's  Oak  Ridge  and 
Savannah  River  laboratories.  These  data  represent 
the  first  quantitative  information  with  respect  to 
radionuclide  uptake  by  trees  on  the  Hanford  Site. 
(Khumbatta-PTT) 
W87-01203 


CADMIUM  BIOACCUMULATION  STUDIES 
IN  THE  FRESHWATER  MOLLUSCS  ANO- 
DONTA  CYGNEA  AND  UNIO  ELONGATULUS, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01206 


REGULATION  AND  SUBCELLULAR  DISTRI- 
BUTION OF  COPPER  IN  THE  FRESHWATER 
MOLLUSCS  ANODONTA  CYGNEA  (L.)  AND 
UNIO  ELONGATULUS  (PF.), 
Padua  Univ.  (Italy).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01207 


ACID  RAIN  EFFECTS  ON  SOIL  AND  AQUAT- 
IC MICROBIAL  PROCESSES;  THE  ECOLOGI- 
CAL EFFECTS  OF  ACID  DEPOSITION:  PART 
II:, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 


A.  J.  Francis. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  455-465, 

May  15,  1986.  101  ref. 

Descriptors:  *Air  pollution  effects,  *Acid  rain, 
•Ecological  effects,  *Microbiological  studies, 
Rainfall,  Soil  bacteria,  Soil  fungi,  Aquatic  bacteria, 
Biotransformation,  Nitrogen  cycle,  Ecological  dis- 
tribution. 

A  review  of  the  literature  suggests  that  acid  rain 
may  affect  certain  key  processes  catalyzed  by  soil 
microorganisms,  such  as  organic  matter  decompo- 
sition and  nitrogen  transformation,  and  ultimately 
the  nutrient  cycling  in  the  forest  ecosystem.  Stud- 
ies with  simulated  acid  rain  show  overall  reduc- 
tions in  several  soil  microbial  processes;  stimula- 
tory effects  are  assumed  to  be  temporary.  Little  is 
known  about  the  of  acid  rain  on  nitrogen  transfor- 
mation under  field  conditions,  or  the  microbial 
contribution  to  the  acidification  of  surface  waters. 
Therefore,  it  is  not  clear  how  and  at  what  rate  the 
current  acid  precipitation  is  affecting  soil  microbial 
processes.  Meanwhile,  it  is  clear  that  increasing 
acidity  inhibits  microbial  activity  m  the  aquatic 
environment,  inhibiting  the  process  of  decomposi- 
tion. However,  there  is  still  a  large  gap  in  our 
knowledge  of  the  effects  of  acidity  on  microbial 
processes  important  in  the  biogeochemical  cycles 
of  the  lake  and  stream  ecosystem.  (Doria-PTT) 
W87-01208 


VEGETATION  STRUCTURE  AND  PRIMARY 
PRODUCTION  IN  ACIDIFIED  LAKES  IN 
SOUTHWESTERN  SWEDEN, 

Swedish  Environmental  Research  Inst.,  Fryksta. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01209 


EFFECTS  OF  ACID  DEPOSITION  ON 
BENTHIC  ANIMALS  IN  LAKES  AND 
STREAMS, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

J.  Okland,  and  A.  Okland. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  471-486, 

May  15,  1986,  20  fig,  159  ref. 

Descriptors:  *Benthic  fauna,  'Lakes,  'Streams, 
'Air  pollution  effects,  'Acid  rain,  'Bioindicators, 
Aquatic  animals,  Benthos,  Fauna,  Acid  streams, 
Acid  lakes,  Crayfish,  Crustaceans,  Snails,  Insects, 
Aquatic  insects,  Mollusks. 

Some  species  of  crustaceans,  snails,  mussels,  and 
insects  have  disappeared  from  certain  European 
lakes  and  streams  with  acidification  of  the  water. 
For  some  species,  experimental  evidence  points  to 
a  direct  physiological  effect  of  high  H(+)  concen- 
tration. The  pH  value  also  serves  as  an  index  for 
special  environmental  characteristics  and  corre- 
lates with  a  number  of  causal  factors  influencing 
the  benthic  fauna  indirectly,  although  there  is  no 
absolute  lower  pH  limit  for  a  given  species.  Four 
theories  are  presented  to  explain  why  some  acid 
lakes  in  North  America  do  not  have  an  monitor 
acidification.  Some  are  more  sensitive  than  fish  and 
are  early  warning  signals  in  the  acidification  proc- 
ess. Benthic  animals  serve  as  food  for  fish  and 
birds,  affect  degradation  rates  of  organic  matter, 
and  contribute  to  the  recycling  of  inorganic  nutri- 
ents. Changes  in  the  benthic  fauna  influence  the 
transfer  of  energy  and  elements  in  lake  and  stream 
environments.  The  quantitative  aspects  of  these 
processes  are  poorly  understood.  (Doria-PTT) 
W87-01210 


IMPACT  OF  ACIDIFICATION  ON  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  COMMU- 
NITIES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

J.  F.  M.  Geelen,  and  S.  E.  W.  Leuven. 
Experientia  EXPEAM,  Vol.  42,  No.  5,  p  486-494, 
May  15,  1986.  4  fig,  99  ref. 

Descriptors:  'Acidification,  'Acid  streams, 
•Lakes,  'Ecological  effects,  'Phytoplankton, 
•Zooplankton,  Streams,  Aquatic  plants,  Plankton, 
Species  diversity,  Biomass,  Algae,  Aquatic  envi- 
ronment, Environment. 


The  effects  of  acidification  on  phytoplankton  and 
zooplankton  are  difficult  to  assess  because  of  geo- 
morphological  differences  between  acidifying  sys- 
tems and  discrepancies  in  methods  of  plankton 
analysis.  A  review  of  the  literature  indicates  that  in 
general,  there  is  a  strong  decrease  in  the  diversity 
of  phytoplankton  communities  in  acidifying  sys- 
tems, whereas  a  few  species  become  dominant. 
Although  there  are  no  clear  indications  for  biomass 
of  attached  algae  tends  to  increase.  Limited  data 
on  zooplankton  indicates  a  decrease  in  standing 
stock.  It  is  evident  that  other  environmental  factors 
in  addition  to  pH  bring  about  the  structural  and 
decreased  nutrient  availability,  changes  in  trophic 
relationships  between  importance  of  the  key  fac- 
tors involved  and  the  mechanism  of  acidification 
are  not  well  elucidated.  (Doria-PTT) 
W87-01211 


EFFECTS  OF  WATER  ACIDIFICATION  ON 
THE  DISTRIBUTION  PATTERN  AND  THE  RE- 
PRODUCTIVE SUCCESS  OF  AMPHIBIANS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

R.  S.  E.  W.  Leuven,  C.  den  Hartog,  M.  M.  C. 

Christiaans,  and  W.  H.  C.  Heijligers. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  495-503, 

May  15,  1986.  8  fig,  9  tab,  45  ref. 

Descriptors:  'Acidic  water,  'Ecological  effects, 
'Ecological  distribution,  'Physiological  ecology, 
•Amphibians,  'Acid  rain,  Frogs,  Toads,  Chemical 
properties,  Heavy  metals,  Aquatic  fungi. 

Nine  amphibian  species  that  are  highly  sensitive  tc 
acidifying  precipitation  were  identified  in  poorlj 
buffered  waters  of  The  Netherlands.  The  numbei 
of  species  as  well  as  the  percentage  of  waters 
which  harbor  amphibian  populations  are  strongly 
reduced  under  extreme  acidity  (pH  <4.0).  The 
reproductive  success  of  amphibians  is  negativel) 
affected  by  low  pH,  the  eggs  becoming  heavilj 
infested  with  fungi  (Saprolegniaceae).  Many  phy- 
sico-chemical parameters  in  acidifying  systems  an 
significantly  correlated  with  the  pH  of  the  water 
Strongly  acidified  waters  are  correlated  with  th< 
pH  of  the  water.  Strongly  acidified  waters  an 
characterized  by  low  alkalinity,  conductivity,  anc 
ionic  content,  but  high  acidity  and  high  concentra 
tions  of  heavy  metals  and  ammonium  and  a  higl 
relative  sulfate  concentration.  Culture  experiment 
with  eggs  and  larvae  of  Rana  arvalis,  Rana  'escu 
lenta,'  Rana  temporaria,  and  Bufo  bufo  show  tha 
elevated  aluminum,  cadmium,  and  ammonium  con 
tents  also  may  affect  the  reproductive  success  o 
amphibians.  (Doria-PTT) 
W87-01212 


EFFECTS  OF  EXPERIMENTAL  ACIDD7ICA 
TION  ON  FRESHWATER  ENVIRONMENTS, 

Commission  of  the  European  Communities,  Ispn 
(Italy).  Dept.  of  Physical  and  Natural  Sciences 
O.  Ravera. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  507-5  It 
May  15,  1986.  5  fig,  50  ref. 

Descriptors:  'Acid  water,  'Acid  rain,  'Ecologies 
effects,  'Lakes,  'Streams,  'Aquatic  environment 
Heavy  metals,  Sulfates,  Case  studies,  Aquatic  ani 
mals,  Aquatic  plants,  Aquatic  life,  Ecosystems. 

Most  research  on  the  effects  of  acidification  ha 
been  carried  out  in  natural  ecosystems.  Howevei 
during  the  past  few  years  investigations  have  bee 
carried  out  with  experimental  acidification  in  area 
with  a  low  rate  of  acid  deposition.  Experimenti 
acidification  simulates  only  the  direct  acid  deposi 
tion  loading  and  excludes  the  contribution  froi 
the  tributaries  and  the  watershed.  However,  ad 
vantages  include  the  ability  to  separate  the  effect 
of  direct  acidification  from  those  produced  b 
other  sources,  precise  knowledge  of  the  date  t 
which  acidification  began,  the  amount  of  acid  ir 
troduced,  the  ability  to  regulate  pH,  and  the  abilit 
to  record  early  effects  when  buffering  capacity  i 
abolished  by  pH,  and  the  ability  to  record  high,  t 
number  of  case  histories  are  reported  to  illustrat 
the  natural  and  artificial  ecosystems.  Results  c 
these  studies  may  clarify  problems  that  cannot  b 
explained  by  studies  on  environments  acidified  b 
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ionospheric  deposition.  Moreover,  laboratory  ex- 
periments are  useful  to  separate  the  direct  effects 
Df  acidification  from  their  consequences.  (Doria- 
PTT) 
W87-01213 


MOLECULAR  VOLUMES  AND  THE  TOXICI- 
ITES  OF  CHEMICALS  TO  FISH, 

juelph  Univ.  (Ontario).  Dept.  of  Chemistry  and 

Jiochemistry. 

'.  C.  McGowan,  and  A.  Mellors. 

bulletin    of    Environmental    Contamination    and 

["oncology  BECTA6,  Vol.  36,  No.  6,  p  881-887, 

une  1986.  1  fig,  2  tab,  15  ref. 

)escriptors:  'Toxicity,  »Fish,  *Chemical  proper- 
ies,  'Physical  properties,  'Effects  of  pollution, 
Water  pollution  effects,  Chemical  reactions. 

"he  biological  activity  of  many  compounds  de- 
ends  upon  their  physical  properties.  The  reported 
rmcities  of  various  chemicals  to  fish  depend  espe- 
ially  on  their  molecular  volumes.  Equations  are 
resented  to  estimate  toxicity  based  on  molecular 
olume.  Where  the  measured  toxicity  is  less  than 
je  estimated  toxicity,  this  may  result  from  interac- 
ons  of  polar  groups  with  water;  appropriate  cor- 
ictions  can  be  made  using  an  interaction  term, 
/here  measured  toxicity  is  much  greater  than 
stimated  toxicity,  then  the  toxicity  is  due  to  spe- 
ific  chemical  interactions  rather  than  to  non-spe- 
ific  physical  toxicity.  The  correlation  can  be  used 
)  predict  the  toxicity  of  new  compounds  and  to 
esign  less  toxic  chemicals  for  industrial  applica- 
ons.  It  may  also  be  useful  in  quantitative  struc- 
ire-activity  relationship  (QSAR)  models.  (Doria- 
TT) 
/87-01216 


OXICITY  OF  ZINC  TO  A  VIVIPAROUS  FISH, 
EBISTES  RETICULATUS  (PETERS), 

ikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

oology. 

.  Sehgal,  and  A.  B.  Saxena. 

ulletin    of    Environmental    Contamination    and 

oxicology  BECTA6,  Vol.  36,  No.6,  p  888-894, 

me  1986.  5  tab,  14  ref. 

escriptors:  'Toxicity,  'Zinc,  'Fish,  'Lebistes, 
'ater  pollution,  Heavy  metals,  Water  pollution 
fects,  Fish  physiology,  Animal  physiology. 

lie  acute  toxicity  of  zinc  sulfate  to  Lebistes  reti- 
Jatus  and  sublethal  toxicity  to  gonads  was  meas- 
ed  after  long-term  exposure  (20  days).  Bioassays 
ere  conducted  with  adult  fish  obtained  near 
Uain,  India.  The  LC50  values  were  300  mg/1  for 
ales,  and  278  mg/1  for  females.  Male  and  female 
h  exposed  to  sublethal  concentrations  of  zinc 
lfate  for  20  days  exhibited  profound  changes  in 
mads.  Female  fish  exposed  to  278  mg/1  of  zinc 
splayed  histological  characteristics  of  increased 
rcentage  of  atretic  oocytes,  reduction  in  percent- 
e  of  mature  oocytes,  pyknotic  nuclei,  and  numer- 
s  small  vacuoles  in  cytoplasm.  In  male  fish  treat- 
wit  300  mg/1  zinc,  elaborate  vacuolization  was 
served  in  spermatocytes.  The  cysts  of  spermato- 
oia,  spermatocytes,  spermatids,  and  sperm  exhib- 
it a  significant  reduction  in  count  (percentages), 
d  there  was  a  remarkable  increase  in  the  percent- 
e  of  atretic  spermatophores.  There  were  no  ap- 
rent  abnormalities  in  control  groups  of  either 
L  These  results  are  in  good  agreement  with 
evious  reports.  (Doria-PTT) 
87-01217 


AGMTUDE  AND  DISTRIBUTION  PATTERN 
?  ZINC  IN  OYSTERS, 

uth  Carolina  State  Coll.,  Orangeburg. 
K.  Koli,  R.  Whitmore,  and  L.  C.  Lester. 
illetin    of    Environmental    Contamination    and 
"ucology  BECTA6,  Vol.  36,  No.  6,  p  895-899 
?!  '986.  3  tab,  5  ref.  USDA  SEA/CR  Grant  SC- 
120-06-82. 

scriptors:  Descriptor:  'Zinc,  'Oyster,  'Bioindi- 
lors,  Mollusks,  South  Carolina,  Water  pollution, 
Uutant  identification,  Monitoring,  Chemical 
alysis,  Tissue  analysis. 


Trace  element  zinc  in  oysters  from  the  Atlantic 
coast  of  South  Carolina  was  determined  by  flame 
atgomic  absorption  analysis.  The  magnitude  and 
distribution  pattern  of  zinc  is  different  in  different 
sizes  of  oysters.  Zinc  levels  in  oysters  from  Mount 
Pleasant  (whole-body  weight  range  2.1  to  11.2 
grams)  averaged  1.27  mg/kg  (range  1.562  to  0.49 
mg/kg).  Zinc  levels  in  oysters  from  Charleston 
(1.2  to  9.5  g)  averaged  0.905  mg/kg  (range  1.573  to 
0.315  mg/kg).  Zinc  level.s  in  oysters  from  Beaufort 
(0.7  to  7.9  g)  averaged  0.618  mg/kg  (range  1.386  to 
0.128  mg/kg).  Oysters  were  found  to  contain 
higher  zinc  levels  than  other  shellfish  species, 
shrimp,  crab,  scallop,  and  squid,  although  the  zinc 
levels  found  in  these  oysters  were  not  high  enough 
to  render  them  dangerous  for  human  consumption. 
(Doria-PTT) 
W87-01218 


TRACE  METAL  EXPORT  IN  URBAN  RUNOFF 
AND  ITS  BIOLOGICAL  SIGNIFICANCE, 

Water  Research  Center,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01219 


HISTOPATHOLOGIC^  EFFECTS  OF 

COPPER  ON  SELECTED  EPITHELIAL  TIS- 
SUES OF  SNAILS, 

Potchefstroom  Univ.  for  C.H.E.  (South  Africa). 
Dept.  of  Zoology. 

C.  T.  Wolmarans,  W.  J.  van  Aardt,  and  J.  Coetzee. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  906-911 
June  1986.  4  fig,  9  ref. 

Descriptors:  'Histology,  'Pathology,  'Copper, 
'Tissue  analysis,  'Snails,  'Water  pollution  effects, 
Bulinus,  Toxicity,  Heavy  metals,  Mollusks. 

Histological  changes  in  the  surface  epithelium  of 
the  snail  Bulinus  tropicus  were  investigated  by 
transmission  electron  microscopy  after  exposure  to 
copper  sulfate  (1  mg/kg  for  six  hours).  Tissue 
damage  occurred  in  both  the  tentacle  and  head 
epithelium.  Changes  were  marked  in  the  area  of 
the  basal  lamina,  where  the  connective  tissue  either 
swelled  or  pulled  away  from  the  basal  lamina. 
These  spaces  showing  no  electron  density  were 
remarkably  large.  The  largest  vacuole  in  the  tenta- 
cle epithelium  was  10.46  microns  in  diameter, 
while  in  the  head  epithelium,  between  the  basal 
lamina  and  the  subjacent  connective  tissue,  the 
largest  vacuole  had  a  diameter  of  4.5  microns.  It  is 
concluded  that  copper  probably  adsorbs  to  all  ex- 
posed tissues  of  the  snail,  and  that  the  same  histo- 
logical changes  will  occur  in  all  epithelia;  selective 
adsorption  of  copper  with  selective  tissue  damage 
is  therefore  unlikely.  These  histological  changes 
probably  result  in  physiological  disturbances  that 
have  been  reported.  (Doria-PTT) 
W87-01220 


OXYGEN  UPTAKE  BY  EXCISED  GILLS  OF 
PROCAMBARUS  CLARKII  (GIRARD)  FROM 
ALBUFERA  LAKE  OF  VALENCIA,  SPAIN, 
UNDER  HEAVY  METAL  TREATMENTS, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 

J.  Diaz-Mayans,  A.  Torreblanca,  J.  Del  Ramo,  and 
A.  Nunez. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  36,  No.  6,  p  912-917, 
June  1986.  3  tab,  17  ref. 

Descriptors:  'Procambarus,  'Oxygen  uptake, 
'Gills,  'Lakes,  'Valencia,  Spain,  'Crayfish, 
•Water  pollution  effects,  Crustaceans,  Chromium, 
Cadmium,  Mercury. 

Gills  were  excised  from  adult  American  red  cray- 
fish (Procambarus  clarkii)  and  exposed  to  chromi- 
um, cadmium,  and  mercury.  Oxygen  consumption 
of  gill  tissue  decreased  as  concentration  of  hexava- 
lent  chromium  increased.  Oxygen  uptake  rates  in- 
creaased  in  gill  tissue  treated  with  low  concentra- 
tions of  cadmium  (3.2  and  32  micrograms  per  liter), 
but  decreased  at  a  Cd  concentration  of  1  mg/1. 
Oxygen  consumption  rates  increased  as  mercury 
concentration  increased.  However,  none  of  these 
results   were   significant    when   analyzed   by   the 


Effects  Of  Pollution— Group  5C 

ANOVA  test  (p  >  0.05).  Mercury  showed  the 
highest  toxic  effects  of  the  three  metals  tested, 
inducing  death  of  all  animals  exposed  to  1.5  me/1 
(Doria-PTT)  ' 

W87-01221 


METABOLIC  ACTIVITIES  IN  FLOCCULENT 
SURFACE  SEDIMENTS  AND  UNDERLYING 
SANDY  LITTORAL  SEDIMENTS, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

tische  Oecologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01230 


METABOLIC  REGULATION  OF  AMINO  ACID 
UPTAKE  IN  MARINE  WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01231 


REACTIVITY    OF    METALS    FOR    MARTNE 
PHYTOPLANKTON, 

International     Lab.     of    Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01233 


AQUATIC  PLANTS  OF  ACKO  LAKES  EM  KE- 
JIMKUJIK  NATIONAL  PARK,  NOVA  SCOTIA; 
FLORISTIC  COMPOSITION  AND  RELATION 
TO  WATER  CHEMISTRY, 

Department  of  Agriculture,  Ottawa  (OntariOO 
P.  M.  Catling,  B.  Freedman,  C.  Stewart,  J.  J. 
Kerekes,  and  L.  P.  Lefkovitch. 
Canadian  Journal  of  Botany  CJBOAW,  Vol    64 
No.  4,  p  724-729,  April  1986.  1  fig,  5  tab,  22  ref. 

Descriptors:  'Lakes,  'Acid  rain,  'Water  pollution 
effects,  'Acidic  water,  'Aquatic  plants,  Water 
quality,  Kejimkujik  National  Park,  Nova  Scotia, 
Macrophytes,  Color,  Bicarbonates,  Hydrogen  ion 
concentration,  Calcium. 

To  document  the  aquatic  flora  of  acid  lakes  in 
Kejimkujik  National  Park,  N.S.,  the  presence  and 
abundance  of  aquatic  macrophytes  growing  in 
water  deeper  than  3  dm  were  recorded  in  20  lakes. 
Of  the  45  species  found,  the  most  important  were 
Sphagnum  macrophyllum,  Eriocaulon  septangu- 
lare,  Utricularia  purpurea,  Scirpus  subterminalis, 
Pontederia  cordata,  Nuphar  variegatum,  Nym- 
phaea  odorata,  Eleocharis  acicularis,  Sparganium 
angustifolium,  Potamogeton  confervoides,  Lobelia 
dortmanna,  Potamogeton  epihydrus,  and  Utricu- 
laria vulgaris.  To  explore  the  relationship  between 
floristic  composition  and  water  chemistry,  infor- 
mation on  12  chemical  variables  and  color  was 
related  to  species  presence-absence  using  a  nonpar- 
ametric  test  based  on  relative  neighborhood 
graphs.  Analyses  of  variance  (ANOVAs)  using 
chemical  data  and  six  groups  suggested  by  a  condi- 
tional clustering  of  the  species  presence-absence 
data  demonstrated  significant  heterogeneity  in  Ca, 
pH,  and  HC03.  Furthermore,  these  three  proved 
to  be  highly  correlated.  A  canonical  variate  analy- 
sis of  the  six  groups  revealed  one  significant  axis 
and  separated  the  lakes  into  two  major  groups, 
characterized  by  relative  acidity.  An  ANOVA  of 
these  two  groups  established  that  color  was  also 
significant.  There  were  fewer  species  in  the  more 
acidic  (range  8-20,  average  15)  than  in  the  less  acid 
lakes  (range  15-32,  average  22).  (Author's  abstract) 
W87-01234 


INVESTIGATIONS  OF  THE  MARTNE  ALGAE 
OF  NOVA  SCOTIA.  XVI.  THE  OCCURRENCE 
OF  SMALL  GREEN  ALGAE, 

Copenhagen    Univ.,    Frederikshavn    (Denmark). 

Afd.  Havbiologisk. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01236 


EFFECTS  OF  DEICING  SALTS  ON  VEGETA- 
TION IN  PINHOOK  BOG,  INDIANA, 

Indiana   Dunes  National   Lakeshore,   Porter,   IN 
D.  A.  Wilcox. 
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Group  5C — Effects  Of  Pollution 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  4,  p  865-874,  April  1986.  3  fig,  4  tab,  66  ref. 

Descriptors:  *Water  pollution  effects,  *Roads, 
•Bogs,  'Saline  water,  *Deicers,  Vegetation,  Trees, 
Wetlands,  Vegetation  effects,  Peat,  Plant  popula- 
tions, Pinhook  Bog,  Indiana,  Sphagnum,  Cattails, 
Salt  tolerance. 

An  uncovered  road  salt  storage  pile,  located  next 
to  Pinhook  Bog  for  10  years,  produced  contamina- 
tion which  affected  the  bog  vegetation.  Nearly  all 
of  the  endemic  plant  species  (excluding  moat  spe- 
cies) were  absent  from  the  portion  of  the  bog 
where  mean  salt  concentrations  as  high  as  468  mg/ 
liter  sodium  and  1215  mg/liter  chloride  were  meas- 
ured in  the  interstitial  waters  of  the  peat  mat. 
Skeletons  of  dead  tamaracks  with  invading  cattails 
and  other  nonbog  species  were  evident.  Over  the 
4-year  study  salt  concentrations  decreased  by  50%, 
and  the  vegetation  composition  changed.  Some  of 
the  invading  populations  (such  as  cattails)  declined; 
others  continued  expansion.  During  this  period 
many  of  the  endemic  bog  plants,  including  Sphag- 
num, returned  to  the  impacted  area.  The  species 
present  at  the  end  of  the  study  (1983)  were  salt 
tolerant  and  pioneers  in  secondary  succession  of 
disturbed  bogs.  (Cassar-PTT) 
W87-01237 


NOVEL  TRANSMISSIBLE  FACTORS  IN  A 
NON-OL  VIBRIO  CHOLERAE  AND  A  VIBRIO 
SP., 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01240 


ACCUMULATION  OF  CADMIUM  BY  WHITE 
SUCKERS  (CATOSTOMUS  COMMERSOND  IN 
RELATION  TO  FISH  GROWTH  AND  LAKE 
ACIDIFICATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01246 


LARGE-SCALE  RISK  ASSESSMENT  OF  ACID 
RAIN  IMPACTS  ON  FISHERIES:  MODELS 
AND  LESSONS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

C.  K.  Minns,  J.  R.  M.  Kelso,  and  M.  G.  Johnson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  900-921,  April 
1986.  10  fig,  10  tab,  64  ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
•Fisheries,  Precipitation,  Lakes,  Streams,  Water- 
sheds, Neutralization,  Aquatic  habitats,  Habitats, 
Model  studies,  Water  quality,  HSM-H  models, 
ESSA  models. 

Lakes,  streams,  and  their  watersheds  in  large  parts 
of  the  world  have  little  ability  to  neutralize  acidity 
associated  with  precipitation.  Resource  manage- 
ment agencies  are  concerned  with  the  extent  of 
these  impacts  including  the  loss/hazard  to  key  fish 
species,  and  the  likely  status  of  these  aquatic  sys- 
tems given  alternate  emission  control  scenarios. 
Two  models  designed  to  provide  such  a  large-scale 
risk  assessment  are  presented  herein.  The  strengths 
and  weaknesses  are  identified.  These  are  compared 
with  existing  knowledge,  theories,  and  data.  (Au- 
thor's abstract) 
W87-01250 


EFFECTS  OF  LOW  PH  AND  OTHER  CHEMI- 
CAL VARIABLES  ON  THE  LOCAL  DISTRIBU- 
TION OF  AMPHIBIANS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biology. 

J.  Freda,  and  W.  A.  Dunson. 

Copeia,  No.  2,  p  454-466,  May  1986.  9  tab,  43  ref. 

DOI  FWS  Cooperative  Agreement  141600091548. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Acidic  water,  'Hatching,  Amphibians,  Ponds, 
Frogs,  Toads,  Salamanders,  Jefferson  salamanders, 
Fowler's  toads,  Wood  frogs,   Pine  barrens  tree- 


frogs,  Treefrogs,  Aquatic  habitats,  Habitats,  New 
Jersey,  Pennsylvania,  Embryonic  growth  stage. 

The  effect  of  low  environmental  pH  on  amphibians 
was  studied  in  central  Pennsylvania  and  the  New 
Jersey  Pine  Barrens.  Jefferson  salamander  (Ambys- 
toma  jeffersonianum)  and  Fowler's  toad  (Bufo 
woodhousei)  embryos  were  intolerant  of  low  pH 
and  were  absent  from  the  most  acidic  ponds.  Wood 
frog  (Rana  sylvatia)  and  pine  barrens  treefrog 
(Hyla  andersoni)  embryos  were  tolerant  and  found 
in  ponds  with  the  lowest  pHs.  Laboratory  tests 
demonstrated  that  A.  jeffersonianum  could  not 
hatch  below  pH  4.50,  whereas  R.  sylvatica  could 
hatch  even  at  pH  4.25.  Similarly,  B.  woodhousei 
could  not  hatch  below  pH  4.10,  but  H.  andersoni 
could  hatch  at  pH  3.70.  Embryos  of  all  four  species 
were  transplanted  into  several  ponds  ranging  in  pH 
from  3.90-7.06  to  test  whether  embryonic  mortality 
caused  by  low  pH  could  be  responsible  for  the 
absence  of  the  two  least  tolerant  species  from 
acidic  ponds.  Hatching  of  embryos  of  R.  sylvatica 
was  not  related  to  pH  while  mortality  of  embryos 
of  A.  jeffersonianum  increased  significantly  as 
pond  pH  declined.  H.  andersoni  also  hatched  in  all 
experimental  New  Jersey  ponds,  but  embryos  of  B. 
woodhousei  suffered  significantly  higher  mortality 
in  ponds  of  lower  pHs.  Hatching  success  was 
variable  at  specific  pond  pHs,  indicating  significant 
interaction  of  pH  with  other  chemical  variables.  In 
laboratory  trials  tadpoles  of  B.  woodhousei  and  H. 
andersoni  grew  significantly  slower  when  exposed 
to  low  pH.  This  sublethal  effect  on  body  size  has 
important  implications  for  dynamics  of  amphibians 
populations  in  acidic  ponds.  (Author's  abstract) 
W87-01255 


INFLUENCE    OF    LEAD    ON    CHLAMYDO- 

MONAS  REINHARDII  DANEGARD  (VOLVO- 

CALES,  CHLOROPHYTA):  ACCUMULATION, 

TOXICITY         AND         ULTRASTRUCTURAL 

CHANGES, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge- 

meine  Botanik. 

U.  Irmer,  I.  Wachholz,  H.  Schafer,  and  D.  W. 

Lorch. 

Environmental       and       Experimental       Botany 

EEBODM,  Vol.  26,  No.  2,  p  97-105,  April  1986.  11 

fig,  1  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Lead, 
'Toxicity,  'Accumulation,  'Algae,  Bioaccumula- 
tion,  Aquatic  habitats,  Aquatic  plants,  Chlamydo- 
monas,  Heavy  metals,  Metals. 

Cell  suspensions  of  Chlamydomonas  reinhardii  ob- 
tained from  continuous  cultures  were  exposed 
under  batch  culture  conditions  to  various  concen- 
trations of  lead.  Photosynthetic  oxygen  evolution, 
chlorophyll  content,  dry  weight  and  lead  accumu- 
lation were  determined.  Exposure  to  1  microM  Pb 
in  the  medium  for  3  hours  caused  a  marked  reduc- 
tion in  net  photosynthesis.  A  reduction  of  approxi- 
mately 50%  (ED50)  was  obtained  with  5  microM 
Pb.  Exposure  of  the  alga  for  24  hours  to  20 
microM  Pb  was  lethal.  The  amounts  of  lead  accu- 
mulated within  24  hours  by  algae  exposed  to  exter- 
nal metal  concentrations  of  1,  5  and  20  microM  Pb 
were  26.3,  99.1  and  339.3  microM  Pb/g  of  dry 
weight,  respectively.  Contaminated  algal  material 
obtained  by  exposure  to  lead  at  the  toxic  level  of  5 
microM,  was  examined  by  transmission  electron 
microscopy.  Lead  caused  drastic  ultrastructural 
damage:  the  thylakoid  systems  of  the  chloroplast 
were  disarranged  and  showed  a  fingerprint-like 
appearance.  Stigmata  were  missing  or  only  partial- 
ly present.  Changes  were  observed  in  nuclear  and 
mitochrondrial  structure.  The  number  of  lipid 
bodies  was  increased  whereas  starch  granules  were 
generally  absent.  Using  the  EDX  technique  depos- 
its of  lead  were  found  in  the  cell  wall,  the  chloro- 
plast, the  remaining  part  of  the  stigma,  and  the 
vacuole.  (Author's  abstract) 
W87-01258 


COMBINED  EFFECTS  OF  SIMULATED  ACID 
RAIN  AND  OZONE  ON  INJURY,  CHLORO- 
PHYLL, AND  GROWTH  OF  RADISH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  W.  Johnson  Jr.,  D.  S.  Shriner,  and  C.  K. 


Kinerley. 

Environmental  and  Experimental  Botan' 
EEBODM,  Vol.  26,  No.  2,  p  107-1 13,  April  1986. ! 
tab,  29  ref.  EPA  Interagency  agreement  40-1364 
83;  DOE  Contract  DE-ACO5-840R21400. 

Descriptors:  'Water  pollution  effects,  'Acid  rain 
'Ozone,  'Plant  growth,  Precipitation,  Rainfall 
Radish,  Chlorophyll,  Toxicity. 

Radish  plants  (Raphanus  sativus  L.  cv  Scarle 
Globe)  were  exposed  to  0.0,  0.1,  0.2,  or  0.4  ppm  c 
ozone(03)  for  3  hr  once  per  week  for  3  weeks  an 
simulated  rain  acidified  to  pH  5.6,  4.0,  3.3,  or  3. 
four  times  in  a  replicated  4  squared  factoral  desigr 
The  threshold  concentration  of  03  for  induction  c 
visible  injury  was  between  0.1  and  0.2  ppm.  Th 
threshold  level  of  acidity  for  visible  injury  wa 
between  pH  4.0  and  3.3.  The  combined  effect  of  0 
and  acidic  rain  was  primarily  additive.  Howevei 
younger  leaves  (positions  3-5)  exhibited  an  antagc 
nistic  injury  response  (significant  only  for  leaf  5)  t 
the  treatment  that  included  pH  3.3  rain  and  0. 
ppm  of  03.  Also,  there  was  a  tendency  for  olde 
leaves  (positions  1  and  2)  exposed  to  acid  rain  to  b 
more  sensitive  to  0.4  ppm  of  03  than  those  expose 
to  pH  5.6  rain.  Hypocotyl  dry  weight  and  folia 
chlorophyll  were  significantly  reduced  by  03.  Aci 
rain  and  the  interaction  of  03  and  acid  rain  had  n 
effect  on  hypocotyl  or  foliage  dry  weight  or  folia 
chlorophyll  content.  These  results  indicated  thi 
radish  plants  under  these  culture  methods  exhibite 
primarily  additive  responses  to  combinations  of  0 
and  acid  rain.  (Author's  abstract) 
W87-01259 


FOLIAR  UPTAKE  OF  15-N  FROM  RAIN, 

Manhattan  Coll.,  Bronx,  NY.  Lab.  of  Plant  Moi 

phogenesis. 

L.  S.  Evans,  D.  C.  Canada,  and  K.  A.  Santucci. 

Environmental       and       Experimental       Botan 

EEBODM,  Vol.  26,  No.  2,  p  143-146,  April  1986. 

tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rail 
•Nitrogen,  Plant  growth,  Precipitation,  Rainfal 
Fertilizers,  Beans. 

Acid  precipitation  has  elevated  concentrations  < 
nitrogen  and  sulfur  which  may  be  incorporate 
into  plant  foliage  which  could,  in  turn,  increas 
plant  productivity.  The  purpose  of  the  researc 
reported  herein  was  to  determine  if  N  in  simulate 
rainfalls,  equivalent  to  the  highest  known  N  coi 
centrations  found  in  acidic  precipitation  can  signii 
cantly  increase  the  N  concentration  of  foliage  of 
herbaceous  crop  by  a  foliar  uptake  mechanist 
Although  N  inputs  were  greater  in  leaves  of  Ph 
seolus  vulgarus  L.  exposed  to  simulated  rainfalls  c 
high  acidity,  the  relationship  between  N  content 
rain  and  N  content  in  leaves,  as  determined  I 
N15/N14  mass  spectrometry  analyses  was  rel 
tively  insignificant  to  plant  productivity.  Thr< 
simulated  rainfalls  of  pH  4.0  which  provided  1.: 
cm  of  water  contributed  from  4.6  to  47  micr 
grams  N  while  such  rainfalls  at  pH  3.4  provided  1 
to  34  micrograms  N  per  leaflet.  These  amounts  a 
relatively  insignificant  compared  with  45  to  55  n 
N  per  g  tissue  present  in  beam  leaves.  These  resul 
coupled  with  results  of  other  experiments  suppo 
the  conclusion  that  ambient  N  deposition  rates  c 
not  significantly  affect  yields  of  agricultural  crop 
(Author's  abstract) 
W87-01260 


PHYSIOLOGICAL  RESPONSES  TO  ACI 
STRESS  IN  CRAYFISH  (ORCONECTES):  HA1 
MOLYMPH  IONS,  ACID-BASE  STATUS,  AN 
EXCHANGES  WITH  THE  ENVIRONMENT, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  I 

ology. 

C.  M.  Wood,  and  M.  S.  Rogano. 

Canadian  Journal  of  Fisheries  and  Aquatic  S< 

ences  CJFSBX,  Vol.  43,  No.  5,  p  1017-1026,  Mi 

1986.  7  fig,  2  tab,  42  ref. 

Descriptors:  'Physiological  effects,  'Acid  rai 
•Crayfish,  *Acidic  water,  *Radioisotopes,  T 
leosts,  Anions,  Cations,  Orconectes,  Acidosis. 


98 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Exposure  of  crayfish  (Orconectes)  for  5  days  to  pH 
=  4.0  in  decarbonated  software  caused  a  severe 
metabolic  acidosis  and  a  moderate  expression  of 
Na(+)  and  Cl(-)  in  the  hemolymph.  Lactate  did 
not  accumulate.  Acidosis  was  caused  by  a  large 
uptake  of  acidic  equivalents  from  the  environmen- 
tal water;  more  than  95%  was  stored  outside  the 
extracellular  compartment.  Hemolymph  Na(+) 
fell  more  than  Cl(-)  because  of  greater  net  losses  to 
the  water.  Unidirectional  flux  analyses  with  radio- 
tracers demonstrated  that  negative  net  Na(  +  )  and 
Cl(-)  balance  resulted  from  partial  inhibition  of 
influx  components;  effluxes  were  little  affected.  All 
flux  effects  were  reversible.  At  a  mechanistic  level, 
the  responses  of  crayfish  to  acid  stress  appear  very 
different  from  those  of  teleost  fish.  (Alexander- 
PTT) 
W87-01273 


SHORT-TERM  VARIATIONS  IN  THE  PIG- 
MENT COMPOSITION  OF  A  SPRING  PHYTO- 
PLANKTON  BLOOM  FROM  AN  ENCLOSED 
EXPERIMENTAL  ECOSYSTEM, 

Institute   of  Oceanographic    Sciences,    Wormley 

(England). 

P.  S.  Ridout,  and  R.  J.  Morris. 

Marine  Biology  MBIOAJ,  Vol.  87,  No.  1,  p  7-11, 

June  1985.  5  fig,  24  ref. 

Descriptors:  *Lakes,  'Eutrophication,  'Caroten- 
oids,  •Limiting  nutrients,  'Limnology,  •Chloro- 
phyll, Phytoplankton,  Chromotography,  Nutrients, 
Algae,  Ecosystems,  Limnology,  Lake  sediments, 
Scotland,  Lock  Ewe. 

Phytoplankton  samples  taken  during  the  spring 
bloom  in  the  experimental  enclosed  ecosystem  bags 
at  Loch  Ewe,  Scotland,  during  1983  were  analyzed 
for  carotenoids  and  chlorophyll  compounds  using 
high-performance  liquid-chromatography  (HPLC). 
Changes  in  the  relative  proportions  of  these  pig- 
ments were  related  to  day-to-day  changes  in  the 
composition  of  the  bloom  and  the  physiological 
state  of  the  algae.  There  is  clear  evidence  for  a 
change  in  the  chlorophyllide  a:  chlorophyll  a  ratio, 
which  reached  a  maximum  as  nutrient  limitation 
occurred.  No  major  qualitative  changes  in  the  ca- 
rotenoid  components  were  seen  during  the  bloom; 
the  relative  proportion,  however,  of  some  caroten- 
oids does  provide  useful  information  on  the  rela- 
tive abundance  of  certain  algal  types  in  the  phyto- 
plankton. (Author's  abstract) 
W87-01275 


SHALLOW-WATER  BENTHIC  AND  PELAGIC 
METABOLISM:  EVIDENCE  OF  HETERO- 
TROPHY  IN  THE  NEARSHORE  GEORGIA 
BIGHT, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01276 


BRANCHIAL  NA(+)-K(  +  )-ATPASE  ACTIVITY 
DURING  OSMOTIC  ADJUSTMENTS  IN  TWO 
FRESHWATER  EURYHALINE  TELEOSTS,  TI- 
LAPIA  (SAROTHERODON  MOSSAMBICUS) 
AND  ORANGE  CHROMID  (ETROPLUS  MA- 
CULATUS), 

Wilson  Coll.,  Bombay  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01277 


EFFECTS  OF  EUTROPHICATION  ON  REEF- 
BUILDING  CORALS:  I.  GROWTH  RATE  OF 
THE  REEF-BUTLDING  CORAL  MONTASTREA 
ANNULARIS, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

TTomascik,  and  F.  Sander. 
Marine  Biology  MBIOAJ,  Vol.  87,  No.  2,  p  143- 
155,  July  1985.  4  fig,  14  tab,  53  ref. 

Descriptors:  'Corals,  *Eutrophication,  *Water 
pollution  effects,  *Water  quality,  'Reefs,  Photo- 
synthesis, Ecological  effects,  Suspended  solids, 
Coelenterates,  Growth,  Environmental  effects, 
Barbados. 

Fourteen  environmental  variables  were  monitored 
at  seven  locations  along  the  west  coast  of  Barbados 


on  a  weekly  basis  over  a  one-year  period,  1981  to 
1982.  The  physicochemical  and  biological  data  in- 
dicate that  an  environmental  gradient  exists  as  a 
result  of  increased  eutrophication  of  coastal 
waters.  Growth  rates  (linear  extension)  of  Montas- 
trea  annularis  (Ellis  and  Solander),  measured  along 
the  environmental  gradient,  exhibit  high  correla- 
tion with  a  number  of  water  quality  variables. 
Concentration  of  suspended  particulate  matter  is 
the  best  univariate  estimator  of  M.  annularis  skele- 
tal extension  rates.  The  results  suggest  that  sus- 
pended particulate  matter  may  be  an  energy  source 
for  reef  corals,  increasing  growth  up  to  a  certain 
maximum  concentration.  After  this,  reduction  of 
growth  occurs  due  to  smothering,  reduced  light 
levels  and  reduced  zooxanthellae  photosynthesis. 
(Author's  abstract) 
W87-01278 


UTILIZATION  OF  ENERGY-CHARGE,  ETS 
AND  14-C  ASSEVttLATION  MEASUREMENTS 
FOR  THE  STUDY  OF  MICROPLANKTONIC 
ACTIVITY  IN  COASTAL  WATERS  UNDER 
THE  INFLUENCE  OF  URBAN  SEWAGE 
(UTILISATION  DES  MEASURES  DE  CHARGE 
ENERGETTQUE,  D'ETS  ET  DE  C-ASSIMILA- 
TION  POUR  LE  SUTVI  DE  L'ACTTVTTE  MI- 
CROPLANCTONIQUE  DANS  DES  EAUX  CO- 
TIERES  SOUS  L'INFLUENCE  DE  REFETS  UR- 
BATNS), 

Endoume  Marine  Station  and  Oceanography 
Centre,  Marseille  (France). 
J.  C.  Romano,  and  A.  Navarro. 
Marine  Biology  MBIOAJ,  Vol.  87,  No.  3,  p  229- 
238,  July  1985.  2  fig,  5  tab,  41  ref.  Ministry  of  the 
Environment  (France)  Contract  80-009;  Ville  de 
Marseille  80-240. 

Descriptors:  'Plankton,  'Water  pollution  effects, 
•Marine  bacteria,  'Aquatic  populations,  Coastal 
waters,  Ecological  effects,  Bacteria,  Wastewater, 
Outlets,  Environmental  effects,  Nutrients,  Biomass, 
Assimilative  capacity,  Mediterranean  Sea. 

The  effect  of  sewage  from  Marseilles  upon  marine 
microplanktonic  assemblages  was  studied  for  1  yr 
from  May  1980  to  April  1981  at  five  stations  and 
three  sampling  depths.  Measurements  of  the  14-C 
assimilation  rate,  adenylate  energy  charge,  and  the 
electron-transport  system  (ETS)  were  compared 
with  parallel  phytoplankton  and  bacteria  counts.  In 
the  coastal  waters  near  the  sewage  outlet,  the 
phytoplanktonic  organisms  were  stessed  and 
showed  intense  heterotrophic  activity,  most  prob- 
ably of  bacterial  origin.  Water  situated  4  to  5  km 
away  from  the  outlet  showed  a  predominantly 
living  phytoplanktonic  assemblage.  Simultaneous 
consideration  of  biochemical  and  physiological 
data  with  the  structure  and  composition  of  the 
microplanktonic  populations  could  explain  the  ap- 
parent contradiction  between  the  high  level  of 
nutrient  supply  and  the  lack  of  photoautotrophic 
growth  noted  in  previous  studies  in  this  area.  The 
considerable  amounts  of  fresh  organic  matter 
present  in  the  waters  near  the  sewage  outlet  at 
Cortiou  indicate  the  necessity  for  great  care  in  the 
use  of  biochemical  parameters  such  as  chlorophyll 
or  AMP  for  the  estimation  of  microplankton  bio- 
mass; such  estimates  can  be  biased  by  the  presence 
of  non-degraded  detrital  particles  of  biological 
origin.  (Geiger-PTT) 
W87-01280 


PHOTOSYNTHETIC  AND  CELLULAR  PHO- 
TOADAPTTVE  CHARACTERISTICS  OF 
THREE  ECOTYPES  OF  THE  MARTNE 
DIATOM,  SKELETONEMA  COSTATUM 
(GREV.)  CLEVE, 

City  Coll.,  New  York.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01286 


EVALUATION  OF  FILAMENTOUS  ALGAE  AS 
BIOMONITORS  OF  METAL  ACCUMULATION 
IN  SOFTWATER  LAKES:  A  MULTIVARIATE 
APPROACH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01290 
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Effects  Of  Pollution — Group  5C 

CYANOPHAGE  ASSAY  AS  A  NEW  CONCEPT 
IN  THE  STUDY  OF  ENVIRONMENTAL  TOX- 
ICITY, 

Algal  Research  Center,  Landenberg,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01291 


DIETS    FOR   CERIODAPHNIA    RETICULATA 
LIFE-CYCLE  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01292 


EFFECT  OF  DIET  ON  THE  SENSITIVITY  OF 
DAPHNIA  MAGNA  TO  LINEAR  ALKYLBEN- 
ZENE  SULFONATE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
M.  J.  Taylor. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  53-72  2  fig,  10  tab,  27  ref. 

Descriptors:  'Daphnia,  'Diets,  'Bioindicators, 
'Toxicity,  'Linear  alkyl  sulfonates,  'Water  pollu- 
tion effects,  Detergents,  Surfactants,  Sulfonates, 
Ecological  effects. 

Laboratory  cultures  of  Daphnia  magna  were  main- 
tained in  hard  well  water  and  fed  one  of  five 
different  diets.  Algal  diets,  trout  chow  diets,  and 
diets  combining  algae  and  trout  chow  were  evalu- 
ated. The  acute  toxicity  (48-hr  LC  50)  of  C  sub 
11.8  LAS  (linear  alkylbenzene  sulfonate)  to  D. 
magna  reared  on  the  five  different  diets  ranged 
between  3.6  and  4.7  mg/L.  For  daphnids  that  were 
fed  during  the  acute  test,  the  LC50s  ranged  be- 
tween 4.4  and  8.1  mg/L  LAS.  The  addition  of 
food  to  the  acute  test  generally  increased  the 
LC50.  Diet  had  a  statistically  significant  effect  on 
the  sensitivity  of  D.  magna  to  the  chronic  toxicity 
of  LAS.  Chronic  no-observed  effect  concentra- 
tions (NOECs)  varied  about  three-fold  (1.2  to  3.2 
mg/L)  and  21-day  LC50s  about  two-fold  (2.2  to 
4.7  mg/L)  for  daphnids  fed  the  five  diets.  Survival 
was  generally  the  most  sensitive  indicator  of 
chronic  effects.  Food  concentration  also  had  a 
significant  effect  on  the  response  of  D.  magna  to 
the  chronic  effects  of  LAS.  Daphnia  cultures  re- 
ceiving lower  concentrations  of  food  were  less 
sensitive  to  LAS  than  Daphnia  cultures  receiving 
higher  food  concentrations.  Diet  had  at  most  a 
three-fold  effect  on  the  results  of  Daphnia  toxicity 
tests.  A  three-fold  variability  can  be  expected  in 
Daphnia  toxicity  tests  themselves.  Therefore  use  of 
any  of  the  diets  in  this  study  should  not  affect  the 
utility  of  the  test  results  in  assessing  the  environ- 
mental effects  of  detergent  chemicals  such  as  LAS. 
(Author's  abstract) 
W87-01293 


STUDY  OF  THE  RELIABILITY  OF  DAPHNIA 
ACUTE  TOXICITY  TESTS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Aquatic  Biology  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01294 


SHORT-CUT     CHRONIC     TOXICITY     ESTI- 
MATES USTNG  DAPHNIA  MAGNA, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01295 


NEW  AQUATIC  BIOASSAY  TECHNIQUE 
USING  WYEOMYIA  SMITHII,  THE  PITCHER- 
PLANT  MOSQUITO, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01296 


EFFECTS  OF  SMALL  FISH  PREDATION  ON 
MICROCOSM  COMMUNITY  BIOASSAYS, 

Washington   Univ.,   Seattle.   School   of  Fisheries. 
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Group  5C— Effects  Of  Pollution 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01297 


FACTORS  AFFECTING  GROWTH  AND  SUR- 
VIVAL OF  THE  ASIATIC  CLAM,  CORBICULA 
SP.,  UNDER  CONTROLLED  LABORATORY 
CONDITIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  D.  Dauble,  D.  S.  Daly,  and  C.  S.  Abernethy. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia 
1985.  p  134-144.  2  fig,  3  tab,  22  ref.  DOE  Office  of 
Health  and  Environmental  Research  Contact  DE- 
AC06-76RLO  1830. 

Descriptors:  *Clams,  'Growth,  *Diets,  'Water 
temperature,  'Toxicity,  'Water  pollution  effects, 
'Bioindicators,  Water  quality,  Models,  Phyto- 
plankton,  Multivariate  analysis,  Animal  physiolo- 
gy, Ecological  effects. 

Growth  of  Asiatic  clams  (Corbicula  sp.)  was  deter- 
mined in  relation  to  food  supply,  water  tempera- 
ture, and  clam  size  as  an  aid  to  researchers  con- 
ducting chronic  effects  toxicity  studies.  Mean  ini- 
tial sizes  (shell  length)  of  clam  groups  were  small 
(12  mm),  medium  (20  mm),  and  large  (28  mm). 
Water  temperatures  for  the  two  84-day  test  series 
were  10,  30,  and  30  C.  Linear  models  provided 
good  relationships  between  clam  shell  length,  total 
weight,  and  wet/dry  tissue  weights.  Clam  growth 
was  minimal  during  low  phytoplankton  densities 
(approximately  300  cells/mL),  and  all  three  size 
groups  lost  weight  at  20  and  30  C.  Mortality  of 
small  clams  at  30  C  was  100%  after  71  days.  At 
phytoplankton  densities  greater  than  100  cells/mL, 
overall  differences  in  growth  with  nspect  to  clam 
size  and  temperature  were  detectabl;  at  p  >  0.01; 
growth  of  all  clam  groups  was  greatest  at  30  C. 
Small  clams  exhibited  the  greatest  absolute  in- 
crease in  mean  shell  length  at  all  test  temperatures 
and  their  weight  gains  were  similar  to  those  of 
medium  and  large  clams.  Clams  in  well  water  that 
were  fed  trout  chow  at  117  mg/mL  dry  weight 
had  an  estimated  conversion  efficiency  of  2.0%. 
Use  of  individual  marks  and  multivariate  analysis 
techniques  decreased  sample  size  and  test  duration 
needed  to  detect  differences  in  Corbicula  growth. 
(Author's  abstract) 
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METHOD  FOR  EARLY  LIFE-STAGE  TOXICI- 
TY TESTS  USING  THREE  ATHERINID 
FISHES  AND  RESULTS  WITH  CHLORPYRI- 
FOS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
L.  R.  Goodman,  D.  J.  Hansen,  D.  P.  Middaugh,  G. 
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In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
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Descriptors:  'Toxicity,  'Fish,  'Chlorpyrifos,  'In- 
secticides, 'Water  pollution  effects,  Pesticides,  Sa- 
linity, Biological  magnification,  Ecological  effects. 

Methods  for  obtaining  embryos  and  conducting 
early  life-stage  toxicity  tests  (continuous  exposure 
from  the  embryonic  stage  to  approximately  three 
weeks  or  more  into  the  exogenous  feeding  stage) 
were  developed  for  three  estuarine  species  of  ath- 
erinid  fish.  Early  life-stage  tests  were  conducted 
for  28  days  with  Menidia  beryllina,  M.  menidia, 
and  M.  peninsulae  exposed  to  0.12,  0.25,  0.50,  1.0 
and  2.0  micrograms  chlorpyrifos/liter.  Responses 
of  the  three  species  were  similar:  upper  chronic 
values  ranged  from  0.48  to  1.8  micrograms  chlor- 
pyrifos/liter and  lower  chronic  values  ranged  from 
0.28  to  0.75  micrograms/liter.  Chlorpyrifos  expo- 
sure did  not  affect  survival  of  embryos  to  hatching 
which  averaged  91  to  93%  for  each  species.  In 
treatments  in  which  no  adverse  effects  were  ob- 
served, combined  survival  of  M.  menidia  embryos 
and  hatched  fish  averaged  51%  and  fish  weights 
averaged  23  mg;  for  M.  peninsulae,  69%  and  13.5 
mg;  and  for  M.  beryllina,  81%  and  8.7  mg.  Chlor- 
pyrifos bioconcentration  factors  averaged  220  for 
beryllina,  460  for  M.  peninsulae,  and  probably 
^420  for  M.  minidia.  From  these  three  atherinids, 


toxicologists  may  select  an  Atlantic  or  Gulf  Coast 
species  that  occurs  in  either  high  or  low  salinity. 
(Author's  abstract) 
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USE  OF  BIOCHEMICAL  MEASUREMENTS 
TO  DETECT  POLLUTANT-MEDIATED 
DAMAGE  TO  FISH, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

J.  M.  Neff. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  155-183.  6  tab,  174  ref 

Descriptors:  'Fish  physiology,  'Water  pollution 
effects,  'Bioindicators,  'Enzymes,  'Fish  toxins, 
Hazardous  materials,  Fish  populations,  Animal  tis- 
sues, Pollutant  identification,  Bioassay,  Biochemis- 
try, Biochemical  tests,  Biochemical  characteristics, 
Ecological  effects,  Blood,  Amino  acids. 

The  use  of  enzyme  activity  or  concentration  of 
biochemicals  in  the  tissues  to  detect  pollutant  stress 
in  fish  is  reviewed.  Of  the  many  biochemical  pa- 
rameters which  have  been  measured,  most  are  of 
limited  value  at  present,  primarily  because  correla- 
tions between  biochemical  effects  and  significant 
deleterious  effects  in  the  fish  population  have  not 
been  established.  Characteristics  of  the  metalloth- 
ionein  and  mixed-function  oxygenase  systems  and 
activity  of  acetylcholinesterase  and  delta  amino 
levulinic  acid  dehydratase  in  fish  tissues  or  blood 
may  be  useful  for  identifying  fish  which  have  been 
exposed  to  particular  classes  of  pollutants.  Some 
blood  enzymes  and  biochemicals  are  useful  for 
diagnosing  liver  damage  in  fish.  Biochemical  com- 
position and  concentrations  in  the  blood  and  tissues 
of  fish  from  polluted  habitats  differ  in  characteris- 
tic ways  from  those  of  fish  of  the  same  species 
from  nearby  clean  areas.  Some  of  these  differences 
show  promise  for  use  in  assessing  damage  to  fish 
populations.  (Author's  abstract) 
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EFFECT  OF  IRON  AND  ZTNC  INTERACTION 
ON  ALGAL  COMMUNITIES, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 
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W.  Wang. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 
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Descriptors:  'Iron,  'Zinc,  'Wastewater,  'Toxicity, 
•Algae,  'Bioassay,  Water  pollution  effects,  Syner- 
gistic effects,  Growth,  Eutrophication,  Heavy 
metals,  Hazardous  materials,  Toxins,  Ecological 
effects,  Illinois. 

The  effect  of  iron  and  zinc  interaction  on  the 
growth  of  algal  communities  was  examined  in  algal 
samples  from  three  sources  -  Peoria,  Farmington, 
and  Princeton,  Illinois  wastewater.  In  general,  zinc 
was  much  more  toxic  than  iron  to  algal  communi- 
ties. In  the  case  of  Peoria  wastewater  samples,  the 
effect  of  iron  and  zinc  interaction  was  noninterac- 
tive  in  one  case,  and  antagonistic  in  another.  In  the 
case  of  the  Farmington  wastewater  samples,  iron 
and  zinc  were  noninteractive  against  algal  growth. 
In  the  Princeton  wastewater  samples,  iron  and  zinc 
were  synergistic  in  antagonizing  algal  growth.  The 
interaction  of  pollutants,  as  well  as  variables  inher- 
ent in  organisms  (e.g.,  species,  ages,  adaptation, 
nutrition,  environment)  should  be  considered  in 
designing  toxicity  bioassays.  (Geiger-PTT) 
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COMPARISON  OF  SYSTEM  DESIGN  AND  RE- 
PRODUCIBILITY TO  ESTIMATE  BIOCON- 
CENTRATION OF  DI-N-HEXYLPHTHALATE 
BY  DAPHNIA  MAGNA, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

S.  P.  Gloss,  and  G  R.  Biddinger. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and   Materials,   Philadelphia, 


1985,  p  202-213.  4  fig,  1  tab,  26  ref.  EPA  Interagen- 
cy Agreement  AD-14-8-0-183-0. 

L  ;scriptors:  'Daphnia,  'Biological  magnification, 
•Toxicity,  'Organic  compounds,  'Testing  proce- 
dures, Ecological  effects,  Comparison  studies, 
Design  criteria,  Water  pollution  effects,  Algae, 
Diets,  Crustaceans,  Models,  Food  chains,  Sunfish, 
Ecosystems. 

Duplicate  flow-through  exposure  systems  were 
used  to  compare  the  bioconcentration  factors 
(BCFs)  of  14-C-di-n-hexylphthalate  (14-C-DHP) 
by  Daphnia  magna  under  single-species  (modular) 
or  multispecies  (mixed)  mode)  formats.  DHP  was 
provided  in  water  only  to  Daphnia  fed  unlabeled 
algae,  in  water  only,  and  in  water  plus  food  (la- 
beled algae)  or  in  food  only.  Water  levels  of  14-C- 
DHP  were  maintained  at  approximately  0.22  mi- 
crograms/L.  Algae  contained  approximately  0.11 
micrograms/L  14-C-DHP/g.  Results  at  24  hr 
showed  significantly  higher  accumulation  of  C-14- 
DHP  in  Daphnia  exposed  to  the  combination  of 
contaminated  food  and  water  than  any  other  treat- 
ment. Accumulation  from  exposures  only  to  food 
was  not  different  from  controls.  No  differences 
were  detected  between  the  same  treatments  in  the 
duplicate  exposure  systems.  Exposures  to  C-14- 
DHP  in  water  only  (Daphnia  fed)  were  conducted 
in  a  mixed  model  system  wherein  Daphnia  were 
subjected  to  controlled  predation  by  bluegill  sun- 
fish.  Results  from  the  mixed  model  systems  sug- 
gested that  steady-state  accumulation  took  longer 
than  seven  days  to  achieve.  Measured  BCFs  for 
the  water  only  (48  hr),  food  plus  water  (48  hr),  and 
the  mixed  model  system  (14  days)  were  1066,  1486, 
and  3254,  respectively.  Calculated  BCFs,  using  a 
first-order  steady-state  equilibrium  model  were 
998,  1414,  and  4655,  respectively,  for  the  same 
three  treatments.  All  BCFs  reported  are  for  total 
14-C  activity  on  a  wet-weight  basis.  (Geiger-PTT) 
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SEDIMENT  MICROBIAL  ACTIVITY  TESTS 
FOR  THE  DETECTION  OF  TOXICANT  IM- 
PACTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
G.  A.  Burton,  and  G  R.  Lanza. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
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Descriptors:  'Lake  sediments,  'Toxicity,  'Micro- 
bial studies,  'Arsenic  compounds,  'Bioassays, 
Microorganisms,  Enzymes,  Ecological  effects, 
Water  pollution  effects,  Bacteria,  Biomass,  Testing 
procedures,  Assays,  Environmental  effects. 

Sediments  from  six  diverse  lake  sites  were  spiked 
with  arsenic  species,  and  effects  on  microbial  activ- 
ity were  studied  with  a  battery  of  tests  measuring 
dehydrogenase  (TTC),  acridine  orange  direct 
counts  (AODC),  formazan  crystal  production 
(INT),  phosphatase,  proteolysis,  total  direct  counts 
(DC),  direct  viable  counts  (DVC),  and  total  plate 
counts  (TPC).  Oxygen,  sediment  age  and  volume, 
incubation  time,  diluent  type,  nutrient  amendment, 
and  agitation  were  studied  as  major  variables. 
Phosphatase  and  TTC  activity  were  higher  in  mi- 
croaerobic  sediment  microcosms.  DVC  accurately 
detected  microbial  activity  in  water  but  not  in 
sediments.  INT  assays  revealed  that  sediments  con- 
tain higher  percentages  of  dormant  bacteria  than 
overlying  waters.  Arsenic  generally  failed  to  sup- 
press enzyme  activity  in  nutrient-stimulated  sedi- 
ments. TTC,  phosphatase,  and  INT  activity 
showed  variable  responses  to  arsenic  additions, 
depending  on  test  conditions.  Proteolysis  was  sup- 
pressed by  arsenite  under  aerobic  conditions  aftei 
one  month.  Sediment  bacterial  isolates  were  nol 
sensitive  to  arsenate,  but  they  were  very  suscepti- 
ble to  arsenite.  The  use  of  several  microbial  activi- 
ty tests  best  described  the  degree  of  stimulation  oi 
inhibition  in  sediment  toxicology.  The  diverse  and 
complex  nature  of  typical  sediments  requires  care- 
ful pretesting  before  accurate  activity  bioassays 
can  be  conducted.  (Author's  abstract) 
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COMPARATIVE  TOXICITY  OF  WHOLE  AND 
LIQUID  PHASE  SEWAGE  SLUDGES  TO 
MARINE  ORGANISMS, 
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Descriptors:  'Sludge,  'Wastewater,  *Water  pollu- 
tion effects,  'Marine  animals,  'Digested  sludge, 
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Pesticides,  Organic  compounds,  Metals,  Nutrients, 
Suspended  solids. 

The  chemical  composition  and  acute  toxicity  of 
whole  digested  municipal  sewage  sludges  from 
twelve  water  pollution  control  plants  were  collect- 
ed, fractionated,  and  analyzed.  The  chemical  com- 
position and  acute  toxicity  of  whole  sewage 
sludges  were  compared  with  those  of  liquid 
sewage  sludge  phases.  The  chemical  constituents 
analyzed  included  nutrients,  conventional  param- 
eters, and  U.S.  Environmental  Protection  Agency 
consent  decree  priority  pollutants.  Results  indicat- 
ed that  most  toxic  constituents  were  associated 
with  suspended  solids  and  were  therefore  dramati- 
cally reduced  in  the  liquid  phase  sludge  fractions. 
Despite  the  dramatic  reduction  of  metals,  pesti- 
cides, and  other  organic  compounds  in  the  liquid 
sludge  phases,  there  was  a  distinct  trend  towards 
equivalent  phase  toxicity  to  Atlantic  silversides 
(Menidia  menidia)  and  grass  shrimp  (Palaemonetes 
pugio).  However,  whole  sludges  were  generally 
more  toxic  to  mysids  (Mysidopsis  bahia)  than  were 
the  liquid  phase  sludges.  Evidence  to  support  the 
hypothesis  that  ammonia  may  be  the  major  con- 
tributor to  overall  toxicity  of  the  sewage  sludges 
tested  is  presented  and  discussed.  (Author's  ab- 
stract) 
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APPROACH  TO  SEWAGE  SLUDGE  BIOACCU- 
MULATION  POTENTIAL  TESTS, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 
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Descriptors:  'Bioaccumulation,  'Aquatic  animals, 
•Sludge,  'Pesticides,  'Heavy  metals,  'Water  pol- 
lution effects,  Organic  compounds,  Biological 
magnification,  Ecological  effects,  Ocean  dumping, 
Sludge  disposal,  Environmental  effects,  Clams, 
Shrimp,  Silverside,  DDT,  Cadmium,  Mercury, 
Polychlorinated  biphenyls. 

A  sewage  sludge  bioaccumulation  potential  test 
responsive  to  the  U.S.  Environmental  Protection 
Agency's  Ocean  Dumping  Regulations  and  Crite- 
ria was  developed  and  evaluated  with  sludges  from 
twelve  water  pollution  control  plants  with  second- 
ary treatment.  In  keeping  with  the  regulations,  the 
test  was  designed  to  examine  if  hard  clams,  grass 
shrimp,  and  Atlantic  silversides  exposed  to  sludge 
exhibited  statistically  elevated  body  burdens  of 
cadmium,  mercury,  PCB,  DDT  and  metabolites, 
and  petroleum  hydrocarbons  compared  against 
controls.  Exposure  consisted  of  ten-day  renewal 
followed  by  a  two  day  post-exposure  period  in 
clean  seawater.  Five  replicate  aquaria  per  treat- 
ment per  species  were  employed  using  sludge  con- 
centrations of  0.033,  0.0084,  and  0.0042%.  Seven 
hundred  and  eighty  tissue  samples  were  analyzed 
for  the  specified  chemicals.  Of  195  possible  statisti- 
cal evaluations  (13  sludges  times  3  species  times  5 
chemicals),  significant  differences  between  treat- 
ment group  means  occurred  in  only  31  trials.  How- 
ever, in  27  of  these  trials,  the  highest  body  burden 
mean  was  at  or  below  pretest  levels  for  the  orga- 
nisms tested,  within  the  concentration  range  exhib- 
ited by  control  groups  over  the  study  period,  or 
present  in  controls.  The  inherent  limitations  of 
basing  pass/fail  compliance  of  ocean-dumped  ma- 
terial on  a  single  timepoint  exposure  are  discussed. 
(Author's  abstract) 
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METHOD  OF  ASSESSING  THE  TOXICITY  OF 
CONTAMINATED  FRESHWATER  SEDI- 
MENTS, 
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For  primary  bibliographic  entry  see  Field  5A. 
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PHOXOCEPHALID    AMPHTPOD    BIOASSAY 
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FLUENT TOXICITY  SCREENING, 
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ISOLATION  AND  CHEMICAL  CHARACTER- 
IZATION OF  PETROLEUM  REFINERY 
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LETHAL  TO  DAPHNIA  MAGNA, 

En wright  Labs.,  Greenville,  SC. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01309 


BIOLOGICAL  IMPLICATIONS  OF  THE  MAN- 
AGEMENT OF  WASTE  MATERIALS:  THE  IM- 
PORTANCE OF  INTEGRATING  MEASURES 
OF  EXPOSURE,  UPTAKE,  AND  EFFECTS, 
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assay,  Accumulation,  Waste  disposal,  Ecological 
effects,  Environmental  effects. 

A  conceptual  diagram  is  presented  to  help  re- 
searchers balance  and  distribute  research  efforts 
for  the  set  of  waste  management  issues  that  revolve 
around  the  relations  between  exposure,  uptake,  and 
effects.  Since  it  is  unlikely  that  there  will  be  addi- 
tional funding  for  aquatic  toxicology  research  in 
the  near  future,  efforts  receiving  priority  will  be 
those  directed  most  explicitly  towards  manage- 
ment issues.  Research  priorities  should  be  readjust- 
ed and  monitored  daily  to  attain  a  more  realistic 
balance  among  exposure,  uptake,  and  effects. 
(Geiger-PTT) 
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OVERVIEW  OF  BIOLOGICAL  EFFECTS  TEST- 
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METHODS,  RESULTS,  AND  IMPLICATIONS, 
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The  toxicity  of  sediments  from  97  sites  in  the 
embayments  of  Puget  Sound  were  tested  in  acute 
lethality  tests  to  stickleback  fish  and  two  inverte- 
brates (an  oligochaete  and  an  amphipod),  sublethal 
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tests  on  the  respiration  rate  of  an  oligochaete, 
mitosis  tests  on  fish  cells  in  culture,  lethal  and 
sublethal  tests  on  oyster  larvae  and  surf  smelt  eggs 
and  larvae,  lethal  and  sublethal  tests  on  polychaete 
life-cycles,  and  in  vitro  fish  cell  reproduction  tests. 
Results  indicated  that  sediments  collected  from 
areas  shown  by  other  studies  to  be  contaminated 
with  a  variety  of  toxic  chemicals  were  capable  of 
causing  lethal  and  sublethal  effects  to  tested  biota 
in  the  laboratory.  There  was  good  correspondence 
among  the  results  of  different  tests.  Sediments  from 
badly  contaminated  areas  overall  were  the  most 
toxic,  while  those  from  the  least  contaminated 
areas  were  the  least  toxic.  The  data  from  this  and 
other  studies  have  shown  effects  at  the  subcellular, 
cellular,  organ,  organism  and  assemblage  levels  in 
parts  of  Puget  Sound.  Data  on  the  biological  re- 
sponses are  presently  being  correlated  with  com- 
plimentary chemical  data  as  an  initial  step  to  deter- 
mine possible  causes.  Data  from  the  present  study 
and  previously  performed  contaminant  surveys  are 
being  used  to  prioritize  areas  in  Puget  Sound  for 
alternative  remedial  actions.  (Geiger-PTT) 
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National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

F.  A.  Cross,  D.  S.  Peters,  and  W.  E.  Schaaf. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,   Philadelphia, 

1985,  p  383-399.  9  fig,  1  tab,  40  ref. 

Descriptors:  'Fish  populations,  'Waste  disposal, 
'Population  dynamics,  'Water  pollution  effects, 
'Models,  Coastal  zone  management,  Ocean  dump- 
ing, Oil  spills,  Coastal  waters,  Toxicity,  Industrial 
wastes,  Environmental  effects,  Marine  fisheries, 
Estuarine  fisheries,  Ecological  effects,  Stress  analy- 
sis, Waste  management. 

Several  scenarios  of  man-made  pollution  were  de- 
veloped using  a  density-independent  Leslie  matrix 
model  and  data  from  the  Atlantic  menhaden  (Bre- 
voortia  tyrannus)  fishery  to  stimulate  population 
responses  to  both  catastrophic  and  chronic  mortali- 
ties. Adverse  impacts  to  the  fishing  industry  could 
result  from  an  increase  in  the  ocean  dumping  of 
sewage  sludge  and  industrial  wastes  and  oil  spilled 
during  the  development  of  offshore  oil  reserves.  In 
estuaries,  adverse  impacts  could  result  from  a  slow 
but  steady  decline  in  water  quality  associated  with 
human  population  growth  and  industrialization  of 
coastal  areas.  These  simulations  demonstrated  that 
a  fish  population  which  is  already  heavily  fished 
may  have  limited  compensatory  reserve  and  may 
be  particularly  sensitive  to  pollution.  Use  of  infor- 
mation on  commercial  fishery  populations  in 
impact  assessment  is  recommended  because  pollu- 
tion-related effects  on  marine  fishery  populations 
will  have  direct  economic  consequences,  many 
major  fish  stocks  that  already  are  overfished 
should  be  more  vulnerable  to  additional  stresses 
than  nonexploited  populations,  and  long-term  data 
bases  that  reflect  population  changes  are  available. 
Increased  predictive  capability  of  the  effects  of 
waste  disposal  on  coastal  fish  populations  can  be 
gained  most  cost-effectively  through  closer  inte- 
gration of  the  disciplines  of  population  dynamics 
and  toxicology.  (Author's  abstract) 
W87-01313 


EXTRAPOLATING  FROM  THE  LABORATO- 
RY TO  THE  FIELD:  HOW  UNCERTAIN  ARE 
YOU, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  W.  Suter,  L.  W.  Barnthouse,  J.  E.  Breck,  R.  N. 
Gardner,  and  R.  V.  O'Neill. 


I 

i 


101 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  400-413.  8  fig,  20  ref.  EPA  Office  of 
Research  and  Development  Interagency  Agree- 
ment 40-740-78,  DOE  Contract  W-7405-eng-26. 

Descriptors:  *Toxicity,  'Models,  'Error  analysis, 
•Data  interpretation,  Probability,  Mathematical 
models,  Mathematical  studies,  Water  pollution  ef- 
fects, Fish  populations,  Ecological  effects,  Bioas- 
say,  Risks,  Population  dynamics,  Model  studies, 
Simulation  analysis,  Monte  Carlo  method. 

Some  of  the  drawbacks  associated  with  extrapolat- 
ing laboratory  data  to  field  conditions  as  revealed 
by  the  application  of  risk  analysis  method  to  eco- 
logical effects  of  toxic  materials  are  described.  A 
methodology  for  assessing  the  toxic  effects  of 
chemicals  on  fish  should  be  able  to  utilize  an 
emission  rate  of  the  pollutant,  an  LC50,  and  a 
description  of  the  receiving  system  to  generate  an 
estimate  of  the  likelihood  of  reductions  in  fish 
populations.  This  process  represents  a  series  of 
extrapolations,  each  with  an  associated  variance. 
The  LC50  must  be  extrapolated  from  the  test  spe- 
cies to  the  species  of  interest,  to  life-cycle  toxicity, 
to  long-term  toxicity  in  the  field,  to  changes  in 
population  size  due  to  direct  toxic  effects  and, 
finally,  to  the  combined  direct  and  indirect  toxic 
effects.  The  emission  rate  must  be  converted  into 
an  effective  environmental  concentration  in  an  im- 
perfectly understood  hydrologic,  chemical,  physi- 
cal, and  biological  system.  Some  data  and  methods 
for  making  such  extrapolations  are  summarized 
and  sources  of  uncertainty  in  each  stage  of  the 
analysis  are  described.  In  general,  as  more  factors 
are  included  in  toxic  assessment  models,  the  total 
uncertainty  in  the  prediction  increases.  The  level 
of  model  complexity  chosen  for  any  particular 
assessment  must  be  determined  by  comprising  con- 
flicting concerns  of  accuracy,  certainty,  and  fi- 
nances. (Geiger-PTT) 
W87-01314 


MODEL  FOR  PREDICTING  THE  INFLUENCE 
OF  SUSPENDED  SEDIMENTS  ON  THE  BIOA- 
VAILABILITY OF  NEUTRAL  ORGANIC 
CHEMICALS  IN  THE  WATER  COMPART- 
MENT, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01315 


AQUATIC  SAFETY  ASSESSMENT  OF  CHEMI- 
CALS SORBED  TO  SEDIMENTS, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01316 


ROLE  OF  SEDIMENT  ORGANIC  MATTER  ON 
SORPTION-DESORPTION  REACTIONS  AND 
BIOAVAILABILITY  OF  MERCURY  AND  CAD- 
MIUM IN  AN  INTERTIDAL  ECOSYSTEM, 
Battelle  New  England  Marine  Research  Lab., 
Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01317 


EFFECT  OF  PHYSICOCHEMICAL  FORM  ON 
COPPER  AVAILABILITY  TO  AQUATIC  OR- 
GANISMS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
F.  L.  Harrison. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  469-484.  1  fig,  10  tab,  42  ref.  DOE  Con- 
tract W-7405-Eng-48. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Copper,  *Bioassay,  'Toxicity,  'Pow- 
crplants,  'Water  pollution  effects,  Aquatic  animals, 
Fish,  Bluegills,  Ecological  effects,  Heavy  metals, 
Chemical  composition,  Bioaccumulation,  Physico- 
chemical  properties,  Sediments,  Cooling  water, 
Suspended  solids. 


Copper  concentration  and  speciation  were  deter- 
mined in  influent  and  effluent  waters  collected 
from  eight  power  stations  that  used  copper  alloys 
in  their  cooling  systems.  Quantities  of  copper  asso- 
ciated with  particles,  colloids,  and  organic  and 
inorganic  ligands  differed  with  the  site,  season,  and 
mode  of  operation  of  the  station.  Under  normal 
operating  conditions,  the  differences  between  influ- 
ent and  effluent  waters  were  generally  small,  and 
most  of  the  copper  was  in  bound  (complexed) 
species.  Copper  was  high  in  concentration  and 
present  in  labile  species  during  start-up  of  water 
circulation  through  some  cooling  systems  and 
during  changeover  from  an  open-  to  a  closed-cycle 
operation.  Copper  sensitivity  of  selected  ecologi- 
cally and  economically  important  aquatic  organism 
was  also  evaluated.  The  primary  emphasis  was  on 
acute  effects  and  most  of  the  testing  was  per- 
formed under  controlled  laboratory  conditions. 
Sublethal  effects  of  copper  on  a  population  of 
bluegills  living  in  a  power  station  cooling  lake 
containing  water  of  low  pH  were  also  assessed. 
The  toxic  response  to  copper  differed  with  the 
species  and  life  stage  of  the  animal  and  with  the 
chemical  form  of  copper  in  the  water.  (Author's 
abstract) 
W87-01318 


BIOAVAILABILITY  OF  TRACE  METALS  IN 
NATURAL  WATERS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01319 


BIOLOGICAL  DEGRADATION  OF  COMPLEX 
IRON  CYANIDES  IN  NATURAL  AQUATIC 
SYSTEMS, 

Liesch  (Bruce  A.)  Associates,  Inc.,  Iowa  City,  IA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01320 


ARE  THE  'GUIDELINES  FOR  DERIVING  NU- 
MERICAL NATIONAL  WATER  QUALITY  CRI- 
TERIA FOR  THE  PROTECTION  OF  AQUATIC 
LIFE  AND  ITS  USES'  BASED  ON  SOUND 
JUDGMENTS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-01321 


USE  OF  STATISTICAL  INFORMATION  TO 
IMPROVE  COMPATIBILITY  BETWEEN  THE 
VARIOUS  COMPONENTS  OF  THE  WATER 
QUALITY  BASED  APPROACH, 

Environmental  Research  Lab.-Duluth,  MN. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-01326 


DYNAMICAL  INTERPRETATION  OF  THE 
HYDROLOGICAL  AND  ECOLOGICAL  CON- 
DITIONS LEADING  TO  NOCTILUCA  RED 
TIDE,  (INTERPRETATION  DYNAMIQUE  DES 
CONDITIONS  HYDROLOGIQUES  ET  ECOLO- 
GIQUES  CONDUISANT  AUX  EAUX  ROUGES 
A  NOCTILUCA), 

Centre  d'Oceanologie  de  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01342 


OUTBREAK  OF  LEGIONNAIRES'  DISEASE 
FROM  A  COOLING  WATER  SYSTEM  IN  A 
POWER  STATION, 

Community  Health  Services,  Lancaster  (England). 
S.  Morton,  C.  L.  R.  Bartlett,  L.  F.  Bibby,  D.  N. 
Hutchinson,  and  J.  V.  Dyer. 
British  Journal  of  Industrial  Medicine,  Vol.  43,  No. 
9,  p  630-635,  September  1985.  2  fig,  14  ref. 

Descriptors:  'Legionella,  'Cooling  water,  'Power 
plants,  'Source  of  pollutants,  Human  diseases,  Epi- 
demiology, Disinfection,  Cooling  towers. 

In  September  and  October  1981  six  cases  of  pneu- 
monia occurred  among  men  working  in  a  power 
station  under  construction.  Three  were  identified 
as  cases  of  legionella  pneumonia  and  two  others 


had  serology  suggestive  of  legionella  infection.  In 
a  sample  of  92  men  from  the  site,  10  had  low  levels 
of  antibodies  to  legionella.  A  similar  sample  of  men 
working  on  an  adjacent  site  showed  none  with 
positive  serology.  In  a  case  control  study  it  was 
found  that  cases  of  pneumonia  were  more  likely 
than  controls  to  have  worked  on  a  part  of  the  site 
where  four  small  capacity  cooling  towers  were 
located.  Legionella  pneumophila  serogroup  1  was 
isolated  from  the  water  systems  of  these  four 
towers,  but  was  not  found  in  samples  from  any 
other  cooling  towers  or  hot  or  cold  water  outlets 
on  the  site.  It  would  appear  that  there  was  airborne 
spread  of  the  organism  from  these  cooling  water 
systems  which  had  not  received  conventional 
treatment  to  inhibit  corrosion  and  organic  growth. 
This  is  the  first  outbreak  of  legionaires'  disease  to 
be  recorded  in  an  industrial  setting  in  the  United 
Kingdom.  No  cases  of  legionella  infection  have 
occurred  on  the  site  since  the  introduction  of  con- 
trol measures,  which  included  a  24-hour  treatment 
with  a  biodegradable  phenolic  thioether  (>500 
ppm),  followed  by  a  detergent  based  dispersant, 
and  a  fresh  water  flush.  Regular  treatment  of  the 
system  was  maintained  using  the  phenolic 
thioether  as  the  principle  biocide.  (Peters-PTT) 
W87-01348 


EFFECTS  ON  FOREST  GROWTH  OF  Am  POL- 
LUTION FROM  ENERGY  PRODUCTION, 

Helsinki  Univ.  (Finland).  Dept.  of  Silviculture. 
P.  Hari,  T.  Raunemaa,  and  A.  Hautojarvi. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
1,  p  129-137,  January  1986.  10  fig,  24  ref. 

Descriptors:  'Forest  growth,  'Air  pollution, 
'Acid  rain,  Sulfates,  Acidification,  Finland,  Nitro- 
gen, Soil,  Fossil  fuel,  Coniferous  forests,  Toxicity, 
Fertilization.  Mathematical  models. 

High  concentrations  of  air  pollutants  in  cities,  espe- 
cially S02  and  heavy  metals,  have  been  blamed  for 
forest  growth  changes.  Generalization  of  the  re- 
sults and  a  forecast  up  to  the  year  2040  is  obtained 
by  a  model  depicting  the  synthesis  of  different 
growth  effects.  Several  field  experiments  and  simu- 
lation models  have  been  carried  out  to  support  the 
model  approach.  S02  was  chosen  to  represent  the 
effects  of  direct  toxic  compounds.  S02  and  NOX, 
in  particular,  react  with  water  in  the  atmosphere  to 
produce  acid  compounds  in  precipitation.  Accord- 
ing to  the  model,  considerable  changes  will  occur 
during  1900-2040.  Growth  decrease  after  about  the 
year  1990  is  caused  by  delayed  acidification  effects 
in  the  soil.  The  model  analysis  estimates  that  maxi- 
mum growth  potential  in  Finland  will  occur 
around  1990,  followed  by  an  abrupt  decrease 
during  the  subsequent  decade.  Changes  in  the 
future  may  be  more  pronounced  than  predicted 
here  and  deep  concern  for  the  future  development 
of  the  environment  is  reasonable.  (Main-PTT) 
W87-01424 


COMPARATIVE  TOXICITY  OF  TWO  DIMTLIN 
FORMULATIONS  TO  THE  GRASS  SHRIMP, 
PALAEMONETES  PUGIO, 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 

J.  E.  H.  Wilson,  and  J.  D.  Costlow. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  6,  p  858-865, 

June  1986.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Pollution  effects,  'Dimilin,  'Palaemonetes  pugio, 
•Shrimp,  Diflubenzuron,  Pesticides. 

The  toxicity  of  diflubenzuron  on  non-target  inver- 
tebrates is  well  documented.  An  investigation  was 
designed  to  assess  the  toxicity  of  technical  grade 
(TG)  and  wettable  powder  (WP-25)  diflubenzuron 
to  laboratory-reared  larvae  of  the  estuarine  shrimp 
Palaemonetes  pugio.  Exposure  concentrations 
were  0.1,  0.3,  0.5,  1.0,  2.5,  and  5.0  micro  g/L  active 
ingredient.  There  was  a  total  of  50  larvae  per  test 
concentration.  The  survival  of  Palaemonetes  pugio 
larvae  during  the  first  1 5  days  and  to  the  postlaryal 
stage,  was  significantly  reduced  with  increasing 
concentrations  of  both  the  TG  and  the  WP-25 
formulations  of  diflubenzuron.  The  two  formula- 
tions of  diflubenzuron  commonly  used  in  laborato- 
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y  toxicity  tests  are  similar  in  their  efficacy  as 
letermined  by  both  acute  and  chronic  toxicity  tests 
rith  grass  shrimp  larvae.  Within  the  range  of 
©ncentrations  used  in  studies,  there  should  be  no 
tgnificant  difference  in  the  toxicity  of  difluben- 
uron  formulations.  (Main-PTT) 
V87-01426 


iCUTE  TOXICITY  OF  AMMONIA,  NITRITE, 
lND  NITRATE  TO  THE  GUADALUPE  BASS, 
IICROPTERUS  TRECULI, 

outhwest  Texas  State  Univ.,  San  Marcos,  Aquatic 

tation. 

.  R.  Tomasso,  and  G.  J.  Carmichael. 

lulletin    of   Environmental    Contamination    and 

oxicology  BECTA6,  Vol.  36,  No.  6,  p  866-870, 

ane  1986.  15  ref. 

tescriptors:  'Toxicity,  'Water  pollution  effects, 
Nitrites,  'Nitrates,  *Micropterus  trecuh,  *Lethal 
antamination,  Fish,  Nitrogenous  waste,  Aquacul- 
ire. 

he  acute  toxicity  of  the  common  nitrogenous 
astes  found  in  aquatic  environments  (ammonia, 
itrite,  and  nitrate)  to  the  Guadalupe  bass  were 
rtennined.  Acute  toxicity  was  estimated  by  deter- 
ining  the  96-h  median  lethal  concentrations 
,C50)  of  Guadalupe  bass  for  the  individual  ni- 
ogenous  metabolites.  Concentrations  of  the  meta- 
>lites  in  the  experimental  aquaria  were  increased 
om  aquarium  to  aquarium  by  a  geometric  pro- 
■ession  factor  of  2.0  within  each  trial.  Desired 
nmonia,  nitrite  and  nitrate  concentrations  were 
iveloped  by  the  addition  of  ammonium  chloride, 
dium  nitrite  and  sodium  nitrate,  respectively, 
he  96-h  LC50  for  ammonia  nitrogen  to  Guada- 
pe  bass  fingerlings  was  12.7  +  or  -  0.9  mg/L  of 
tal  ammonia  nitrogen.  The  96-h  LC50  for  nitrite- 
trogen  to  Guadalupe  bass  was  187.6  +  or  -  12.1 
g/L.  The  96-h  LC50  of  nitrate  nitrogen  to  Gua- 
dupe  bass  was  1,261  +  or  -  142.1  mg/L.  Guada- 
pe  bass  appear  to  be  slightly  less  resistant  to 
nmonia  than  most  warmwater  species  tested.  It  is 
ore  resistant  to  nitrite  than  all  noncentrarchids 
sted,  and  nitrate  appears  to  have  no  toxic  effect 
reasonable  concentrations.  (Main-PTT) 
87-01427 


VIMONIUM  SULFATE  INDUCED  NUCLEAR 
iANGES  IN  THE  OOCYTE  OF  THE  FISH, 
HANNA  PUNCTATUS  (BL.), 
inaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
wlogy. 

N.  Ram,  and  A.  G.  Sathyanesan. 
illetin    of    Environmental    Contamination    and 
)xicology  BECTA6,  Vol.  36,  No.  6,  p  871-875, 
ne  1986.  4  fig,  8  ref. 

sscriptors:  •Ammonium  sulfate,  *Water  pollu- 
n  effects,  'Channa  punctatus,  *Nontoxic  pollut- 
t  effects,  'Histological  analysis,  Fertilizer,  Water 
Uution. 

le  of  the  common  pollutants  present  in  India's 
'erine  and  lacustrine  system  is  the  commonly 
sd  fertilizer  ammonium  sulfate.  Adult  C.  puncta- 
>  were  bought  from  a  local  fish  market  and 
:limated  to  the  laboratory  conditions.  One  group 
is  exposed  to  100  ppm  of  (NH4)2S04  fertilizer 
'  6  months  and  the  other  served  as  control.  This 
se  was  identified  as  toxicologically  safe  for 
H4)2S04  -  fish  can  live  normally.  In  C.  puncta- 
i  exposed  to  (NH4)2S04  for  six  months,  the 
anan  growth  was  inhibited.  Due  to  the  absence 
mature  oocytes  the  G.S.I,  in  the  treated  fish  was 
nifjcantly  lowered  as  compared  with  control.  In 
perimental  C.  punctatus  the  nucleus  of  the  early 
ellogenic  oocytes  degenerated  and  the  ovary 
s  totally  devoid  of  mature  oocytes  during  the 
iwning  phase.  (Main-PTT) 
87-01428 


Toxicology  BECTA6,  Vol.  36,  No.  6,  p  876-880, 
June  1986.  2  tab,  17  ref. 

Descriptors:  'Sodium  selenite,  'Ceriodaphnia  af- 
finis,  'Water  pollution  effects,  Toxicity,  Fish, 
Water  pollution. 

The  effect  of  extended  sublethal  exposure  to 
sodium  selenite  on  the  acute  and  chronic  toxicity 
of  the  material  to  Ceriodaphnia  affinis  was  deter- 
mined. All  toxicity  tests  were  initiated  with  <24 
hour  old  C.  affinis.  In  acute  toxicity  tests  concen- 
trations of  selenite  selenium  ranged  from  0.29  to 
3.20  mg/L  Se.  Test  animals  with  previous  expo- 
sure to  selenite  selenium  were  used  in  these  studies. 
The  chronic  toxicity  tests  exposed  4  consecutive 
generations  of  C.  affinis  to  4  concentrations  of 
selenite  selenium  ranging  from  0.05  to  0.8  mg/L 
Se.  Mortality  in  the  acute  toxicity  test  controls  was 
<  or  =  to  10%.  Mortality  in  the  chronic  toxicity 
test  was  27%  in  the  first  generation,  0%  in  the 
second,  7%  in  the  third,  and  0%  in  the  fourth.  The 
data  presented  indicate  that  C.  affinis  are  less  toler- 
ant to  selenite  selenium  after  extended  exposure  to 
sublethal  levels  of  the  material.  (Main-PTT) 
W87-01429 


CHANGES  IN  ACID  PHOSPHATASE  ACTIVI- 
TY IN  TISSUES  OF  CRAB,  OZIOTELPHUSA 

SENEX  SENEX,  FOLLOWING  EXPOSURE  TO 
METHYL  PARATHION, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

P.  S.  Reddy,  A.  Bhagyalakshmi,  and  R. 

Ramamurthi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  1,  p  106-112, 

July  1986.  2  tab,  18  ref. 

Descriptors:  'Acid  phosphatase,  'Water  pollution 
effects,  'Parathion,  'Tissue  analysis,  'Oziotelphusa 
senex,  'Crabs,  'Methyl  parathion,  Pesticides, 
Toxins. 

The  effect  of  exposure  to  Methyl  parathion  on  acid 
phosphatase  activity  in  the  tissues  of  crab  (Oziotel- 
phusa senex)  is  reported.  Specimens  of  the  crab 
were  collected  from  rice  fields  and  irrigation 
canals.  Prior  to  use  they  were  acclimated  to  labo- 
ratory conditions  for  one  week.  The  crabs  were 
exposed  to  0.1,  0.2,  0.5,  and  1.0  mg  per  L  of  methyl 
parathion.  Ten  crabs  from  each  container  were 
killed  at  1,  3,  5,  10,  15,  and  30  days.  The  hepato- 
pancreas  and  muscle  tissues  were  homogenised  and 
centrifuged.  The  clear  supernatant  was  used  for 
enzyme  assay.  Acid  phosphatase  activity  was  sig- 
nificantly higher  than  the  control  levels  in  both  the 
tissues  in  all  four  experimental  groups  on  day  1. 
Elevation  was  found  to  increase  gradually  in  both 
the  tissues  on  further  exposure  leading  to  maximum 
on  day  3  in  the  0.1  ppm  group  and  on  day  5  in  0.1- 
0.5  and  1.0  ppm  groups.  There  was  a  gradual 
decrease  in  elevation  on  further  exposure.  The 
elevation  in  acid  phosphatase  activity  in  the 
present  study  could  be  attributed  to  pesticide  in- 
duced changes  in  lysosomal  activity.  (Main-PPT) 
W87-01432 


ACCLIMATION  TO  SUBLETHAL  ACIDIC  AND 
ALKALINE  MEDIA  OF  TILAPIA  MOSSAM- 
BICA  (PETERS):  CHANGES  IN  GLYCOGEN 
METABOLISM  OF  RED  MUSCLE, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01433 


£ECT  OF  EXTENDED  SUBLETHAL  EXPO- 
fRE  TO  SODIUM  SELENITE  ON  CERIO- 
IPHNIA  AFFINIS, 

nnessee    Dept.    of   Health    and    Environment, 

shville.  Div.  of  Environmental  Labs. 

A  Owsley,  and  D.  E.  McCauley. 

lletin    of    Environmental    Contamination    and 


TOXICITY  OF  DIBUTYL  PHTHALATE-CON- 
TAMINATED  SEDIMENT  TO  LABORATORY- 
AND  FIELD-COLONIZED  ESTUARINE 
BENTHIC  COMMUNITIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
M.  E.  Tagatz,  G.  R.  Plaia,  and  C.  H.  Deans. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  1,  p  141-150, 
July  1986.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Dibutyl  phthalate,  'Plasticizer,  'Sediments, 
•Benthic  communities,  Alkyl  esters,  PVC  resins, 
Epoxy. 


Effects  Of  Pollution— Group  5C 

Effects  of  dibutyl  phthalate  (DBP)  on  macro- 
benthic  animals  that  colonized  sand-filled  boxes  for 
8  weeks  in  the  laboratory  and  in  the  field  were 
determined  by  comparing  community  structures  in 
boxes  that  contained  uncontaminated  and  DBP- 
contaminated  sand.  Laboratory  boxes  were  colo- 
nized by  settling  of  planktonic  larvae  entrained  in 
seawater  from  Santa  Rosa  Sound,  whereas  field 
boxes  located  in  3  m  of  water  in  Santa  Rosa  Sound 
were  colonized  by  naturally  occurring  animals. 
The  boxes  were  filled  with  clean  sand  (control)  or 
sand  mixed  with  varying  amounts  of  DBP.  Sedi- 
ment oxidation-reduction  potential  (Eh)  was  deter- 
mined and  communities  were  harvested  in  labora- 
tory and  field  boxes.  The  Kruskal-Wallis  distribu- 
tion free  procedure  was  used  to  test  for  phthalate- 
exposure  effects  on  organisms.  DBP  concentra- 
tions were  determined  by  gas  chromatography. 
Seven-day  loss  of  DBP  from  sediments  ranged 
from  43  to  69%  in  the  laboratory  and  from  40  to 
80%  in  the  field.  Thirty  to  53  micro  g  DBP/L 
leached  into  water  from  contaminated  sediments 
on  the  second  day;  none  was  detected  after  7  days. 
Eh  profiles  in  laboratory  and  field  boxes  revealed 
the  highest  DBP  contamination  resulted  in  anaero- 
bic conditions  and  a  more  chemically  reducing 
environment  than  did  lower  or  no  contamination. 
The  average  number  of  species  in  the  high  expo- 
sure group  was  significantly  less  than  the  average 
in  the  control  group.  As  in  the  laboratory,  field 
community  structure  was  significantly  affected  by 
the  highest  concentration  of  DBP  in  sediment. 
(Main-PTT) 
W87-01436 


ALKALIZATION    OF    A    HIGH-ELEVATION 
SIERRA  NEVADA  STREAM, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-01447 


ENZYMATIC  HYDROLYSIS  OF  PROTEINA- 
CEOUS  PARTICULATE  AND  DISSOLVED  MA- 
TERIAL IN  AN  EUTROPHIC  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01456 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BHVA:  I.  IN 
SITU  MEASUREMENT  OF  NITROGEN  AS- 
SIMILATION AND  UREA  DECOMPOSITION, 
Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01457 


LIGHT  CLIMATE  OF  A  SMALL  DEEP  LAKE 
(PIBURGER  SEE,  AUSTRIA)  AND  ITS  INFLU- 
ENCE ON  PHYTOPLANKTON  PRODUCTION, 

Innsbruck  Univ.  (Austria).  Botanisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01459 


CHANGES  OF  TRIHALOMETHANE  FORMA- 
TION POTENTIALS   IN  THE  TONE  RIVER, 

Gunma  Inst,  of  Public  Health  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01468 


MINERALIZATION  OF  ORGANIC  MATTER 
AND  OTHER  CHEMICAL  EFFECTS  OF 
CHLORINATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-01473 


EFFECT  OF  ADDED  RADIOCARBON  SOLU- 
TION ON  PRIMARY  PRODUCTION  MEAS- 
UREMENTS, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
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Group  5C— Effects  Of  Pollution 

cal  Station. 

K.  Salonen,  and  L.  Arvola. 

Water  Research  WATRAG,  Vol.   20,  No.  8,  p 

1041-1044,  August  1986.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Carbon  radioisotopes,  'Primary  pro- 
ductivity, 'Water  pollution  effects,  Phytoplankton, 
Inhibition,  Ions,  Heavy  metals. 

The  effect  of  inorganic  radiocarbon  stock  solution 
on  the  measurements  of  primary  productivity  of 
phytoplankton  was  studied  in  lake  waters  with  low 
ionic  strength  and  high  concentration  of  dissolved 
organic  matter.  The  results  of  this  study  together 
with  those  published  in  the  literature  show  that  the 
addition  of  inorganic  radiocarbon  solution  can  in- 
hibit primary  production  of  phytoplankton.  The 
inhibition  may  vary  according  to  environment  and 
may  be  most  pronounced  in  waters  with  low  ionic 
strength.  In  latter  cases  the  reason  is  not  necessari- 
ly only  contamination  by  heavy  metals.  The  major 
ions  used  for  the  preparation  of  radiocarbon  solu- 
tion may  also  have  some  effect  on  primary  produc- 
tivity of  phytoplankton.  Problems  resulting  from 
the  radiocarbon  solutions  can  be  largely  eliminated 
by  using  additions  of  radiocarbon  less  than  0.1%  of 
sample  volume.  The  existence  of  possible  stimula- 
tion of  primary  productivity  of  phytoplankton 
with  proportionally  small  quantities  of  radiocarbon 
solution  requires  more  investigation.  (Lantz-PTT) 
W87-01474 


GROWTH  CHARACTERISTICS  OF  AERO- 
MONAS  HYDROPHILA  IN  LIMNETIC 
WATERS  OF  VARYING  TROPHIC  STATE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01482 


BACTERIAL    GLUCOSE    UPTAKE    IN    THE 

WATER  BODY  OF  THE  EDER  RESERVOIR 

(WEST      GERMANYXZUR      BAKTERIELLEN 

GLUCOSEAUFNAHME  IM  WASSERKOERPER 

DER  EDERTALSPERRE), 

Frankfurt   Univ.    (Germany,    F.R.).    Fachbereich 

Biologic 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01483 


OBSERVATIONS  ON  LAKES  NEAR  MOUNT 
ST.  HELENS:  PHYTOPLANKTON, 

Goldsmiths'   Coll.,   London  (England).   Dept.   of 

Biological  Sciences. 

M.  A.  Smith,  and  M.  J.  White. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

No.  3,  p  345-362,  July  1985.  32  fig,  2  tab,  22  ref. 

Descriptors:  'Limnology,  'Mount  St.  Helens, 
'Phytoplankton,  'Water  pollution  effects,  'Spirit 
Lake,  'Meta  Lake,  'McBride  Lake,  'Volcanoes, 
Washington,  Chemical  analysis,  Algal  blooms,  Ca- 
tions, Growth  dynamics. 

Surface  water  samples  were  collected  during 
August,  1982,  from  lakes  in  the  vicinity  of  Mount 
St.  Helens,  Washington  (Spirit  Lake,  Meta  Lake, 
and  McBride  Lake),  and  examined  for  chemical 
and  phytoplankton  composition.  Major  cation  con- 
centrations differed  in  the  lakes  due  to  their  rela- 
tive positions  to  blast  trajectories,  ashfalls,  mud- 
flows,  and  pyroclastic  flows.  Both  diatom  and 
chrysophyte  blooms  were  observed  but  other  phy- 
toplankton species,  not  likely  to  be  preserved  in 
the  lake  sediments,  were  recorded  in  significantly 
high  numbers.  The  phytoplankton  data  is  of  par- 
ticular interest  for  comparison  with  assemblages 
preserved  in  sediments  formed  under  similar  vol- 
canic conditions.  (Author's  abstract) 
W87-01485 


DYNAMICS  OF  CHLOROPHYLL  AND  PHO- 
TOSYNTHESIS IN  NATURAL  PHYTOPLANK- 
TON ASSOCIATIONS:  II.  PRIMARY  PRODUC- 
TIVITY, QUANTUM  YIELDS  AND  PHOTO- 
SYNTHETIC  RATES  IN  SMALL  NORTHGER- 
MAN  LAKES, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 


M.  -E.  Meffert,  and  J.  Overbeck. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.   104, 

No.  3,  p  363-385,  July  1985.  11  fig,  6  tab,  53  ref. 

Descriptors:  'Chlorophyll,  'Limnology,  'Photo- 
synthesis, 'Phytoplankton,  'Growth  dynamics, 
Primary  productivity,  Germany,  Lakes,  Trophic 
level,  Mesotrophic  lakes,  Eutrophic  lakes,  Algal 
growth. 

Photosynthetic  characteristics  of  phytoplankton 
assemblages  were  investigated  in  situ  at  weekly 
intervals  throughout  the  year  in  both  the  Plusee 
and  the  Edebergsee,  from  1981  to  1984.  Findings 
of  the  previous  20  years  in  the  Plusee  are  con- 
firmed. Primary  productivity  is  estimated  at  about 
500  mg/sq  m/d  for  the  entire  year,  corresponding, 
as  do  chlorophyll  concentration  and  extinction  co- 
efficient, to  data  given  for  mesotrophic  or  moder- 
ately eutrophic  lakes.  The  differing  primary  pro- 
duction of  the  two  lakes  is  compared  in  relation  to 
their  morphometry.  Maximum  quantum  yields  are 
constant  in  the  light-limited  range,  varying  be- 
tween 0.01-0.08  moles  C/Einstein  absorbed,  de- 
pending largely  on  the  stage  of  algal  growth. 
Three  different  algal  assemblages  had  values  of 
about  0.06  moles  C/Einstein  absorbed  when  meas- 
ured during  growth  stages.  The  chlorophyll  specif- 
ic light  attentuation  (k  sub  c)  for  five  algal  popula- 
tions ranged  between  0.007  -  0.02  sq  m/mg  chloro- 
phyll-a.  Other  photosynthetic  characteristics 
varied  as  follows:  the  initial  slope  of  the  light- 
saturating  curve,  alpha  (B),  lay  between  0.0025- 
0.015  mg  C/(mg  chl-a)/mE/sq  m;  the  onset  of 
light  saturation,  I  sub  k,  between  49-320  microE/sq 
m/s;  the  maximum  photosynthetic  capacity,  P  sub 
max,  between  1-4  mg  C/(mg  chl-a)/h.  The  control- 
ling action  of  global  radiation  is  demonstrated  by 
season  and  latitudinal  dependant  shifts  of  both  the 
light-proportional  photosynthesis  and  P  sub  max. 
Data  of  P  sub  max  suggest  that  values  are  often 
below  5  mg  C  or  1 5  mg  02/(mg  chl-a)/h  in  meso- 
and  eutrophic  waters  between  the  50th-74th  lati- 
tude north,  in  contrast  to  similar  waters  at  lower 
latitudes.  (Author's  abstract) 
W87-01486 


FACTORS  CONTROLLING  PHYTOPLANK- 
TON POPULATION  IN  A  BOG,  MATSUMI- 
IKE,  JAPAN, 

Tokyo  Univ.  of  Fisheries  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01487 


SELECTIVE  INHABITATION  OF  PARASITIC 
CYANOPHYTE  PSEUDANABAENA  IN 
WATER-BLOOM  MICROCYSTIS  COLONIES, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

T.  -P.  Chang. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

No.  3,  p  419-426,  September  1985.  4  fig,  4  tab,  20 

ref. 

Descriptors:  'Blooms,  'Microcystis,  'Limnology, 
'Cyanophyta,  'Pseudanabaena,  'Population  dy- 
namics, Growth,  Carbon  radioisotopes,  Dissolved 
organic  carbon,  Algal  toxins,  Toxins. 

C-14  prelabeled  exudates  and  cell-extracts  of  Mi- 
crocystis aeruginosa  were  used  for  a  heterotrophic 
uptake  by  Pseudanabaena.  Such  an  assimilation  is 
influenced  by  toxins  present  in  these  DOC-14.  The 
uptake  of  toxin-containing  DOC-14  is  very  low, 
and  can  cause  the  mobile  Pseudanabaena  to  change 
its  epiphytica  habitation.  An  accumulation  of  Pseu- 
danabaena around  Microcystis  cells  could  indicate 
a  nontoxic  matrix  of  the  host  algae.  Because  of  its 
mobility,  Pseudanabaena  can  leave  toxic  Microcys- 
tis and  search  a  nontoxic  site  for  epiphytic  growth. 
A  thick  and  firm  matrix  of  nontoxic  M.  wesenber- 
gii  should  be  a  barrier;  in  the  colonial  lobes,  some 
trichomes  of  Pseudanabaena  seem  to  wait  for  this 
nutrition.  In  other  nontoxic  colonies,  Pseudana- 
baena is  somewhat  distanced  from  host  cells  by  the 
Microcystis  mucilage.  The  enclosed  Pseudana- 
baena can  achieve  only  a  minimal  growth  on 
DOC-exudates,  because  its  photosynthesis  is  inhib- 
ited by  a  light  and  C02  deficiency  due  to  cell 
shields  and  mucilage  enclosure.  In  some  decaying 
colonies,  Microcystis  cells  autolyzed  and  produced 


probably  first  the  toxin  which  could  stop  the  endo- 
phytic heterotrophy.  Pseudanabaena  should  entei 
into  a  resting  stage,  where  the  ensheathed  tri 
chomes,  which  look  like  Phormidium,  can  proteci 
themselves  and  their  intercellular  lumen  against  tin 
Microcystis  toxin.  With  this  toxin,  Microcystis  car 
be  avoided  by  animal  grazings,  and  both  algae  car 
together  overwinter  on  the  lake  bottom.  Conse 
quently,  Pseudanabaena  filaments  could  be  carriec 
by  Microcystis,  or  other  water  bloom  species,  intt 
the  next  water  bloom  period  to  be  distributee 
further  and,  therefore,  may  settle  down  in  man) 
environmental  niches.  (Lantz-PTT) 
W87-01489 


NATIONAL  ACADEMY  OF  SCIENCES 
REPORT.  ACID  DEPOSITION:  TRENDS,  RE 
LATIONSHD7S,  AND  EFFECTS, 

Pennsylvania  Univ.,  Philadelphia. 

A.  H.  Johnson. 

Environment  ENVTAR,  Vol.  28,  No.  4,  p  6-11 

34-39,  May  1986.  6  fig,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Air  pollu 
tion  effects,  'Acid  deposition,  'Acid  rain,  Pollu 
tion,  Water  pollution,  Air  pollution,  Acid  precur 
sors,  Surface  water  acidity. 

Acid  deposition  has  grown  into  a  major  environ 
mental  issue  for  Canada  and  the  United  States.  Thi 
causes  of  acid  deposition  are  well  known.  Fossi 
fuel  combustion  is  responsible  for  more  than  91 
percent  of  the  sulfur  and  nitrogen  oxides  emitted  U 
the  atmosphere.  The  effects  of  acid  depositioi 
have  been  studied  and  debated  since  the  mid- 1960 
when  Europeans  began  to  ask  whether  the  deterio 
ration  of  water  quality  in  Scandinavian  lakes  wa 
related  to  atmospheric  acids.  As  a  step  toward 
consensus  on  a  sufficient  number  of  issues  to  for 
mulate  policy,  the  Committee  on  Monitoring  ani 
Assessment  of  Trends  in  Acid  Deposition  wa 
formed  under  the  auspices  of  the  Environments 
Studies  Board  of  the  U.S.  National  Researcl 
Council.  A  broad  range  of  views  were  discussed 
The  factors  under  discussion  were  a  postulate 
relationship  to  acid  deposition,  availibility  of  pub 
lished  data,  and  availibility  of  data  representativ 
of  broad  geographical  regions.  By  studying  trend 
in  a  variety  of  phenomena  thought  to  be  related  t> 
acid  deposition,  some  interesting  patterns  were  di< 
covered.  The  findings  of  the  committee  are  i 
agreement  with  the  larger  range  of  available  dat 
that  suggest  acid  deposition  has  adverse  effects  o 
visibility,  surface-water  quality  and  fish  popula 
tions.  (Khumbatta-PTT) 
W87-01504 


INTEGRATED  APPROACH  TO  ASSESSED 
ACID  DEPOSITION, 

International  Inst,  for  Applied  Systems  Analysi: 

Laxenburg  (Austria). 

R.  E.  Munn. 

Environment  ENVTAR,  Vol.  28,  No.  4,  p  12-1: 

May  1986.  2  ref. 

Descriptors:  'Acid  deposition,  'Water  pollutio 
effects,  'Air  pollution  effects,  'Acid  rain,  US 
National  Academy  of  Sciences,  Pollution,  Wate 
pollution,  Environmental  protection. 

Public  debates  about  stratospheric  ozone  depletioi 
atmospheric  greenhouse  warming,  acid  depositioi 
and  other  environmental  trends  have  become  nois 
with  political  overtones.  Acid  deposition  fin 
became  an  issue  when  the  Scandinavian  rivei 
were  noticably  affected  in  the  1960s.  By  the  (at 
1970s  acid  rain  was  front  page  news  and  the  scier 
tific  community  in  North  America  was  scramblinf 
The  U.S.  National  Academy  of  Sciences  were  t 
assess  the  state  of  knowledge  about  temporal  an 
spatial  trends  in  acid  deposition  in  North  Americ: 
The  report  made  a  valuable  contribution  to  oi 
knowledge  of  acid  deposition  trends  in  Nort 
America.  The  report  is  not  the  final  word  on  aci 
deposition  trends.  This  will  lead  to  an  improy< 
ment  in  current  sampling  strategies  for  monitonn 
acid  deposition,  making  it  possible  to  follow  th 
biogeochemical  disruption  in  an  integrated  fashio 
from  sources  to  receptors.  (Khumbatta-PTT) 
W87-01505 
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PATTERNS      OF      POLLUTION      IN      THE       W87-O1509 
HUDSON-RARTTAN  BASIN, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Engineering  and  Public  Policy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01506 


EFFECT  OF  FENTTROTHION  ON  REPRO- 
DUCTION OF  THE  FRESHWATER  PRAWN 
MACROBRACHIUM  LAMERRH, 

Marathwada  Univ.,  Aurangabad  (India).  Dept.  of 

Zoology. 

R.  Sarojiru,  R.  Nagabhushanam,  and  S.  A.  Mary. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  11,  No.  3,  p  243-250,  June  1986.  9 

fig,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Fenitroth- 
ion,  'Prawns,  'Freshwater  prawns,  Shrimp,  Pesti- 
cides, Toxicity,  Pesticide  toxicity,  Toxic  level,  Pol- 
lution. 

Studies  concerning  the  effects  of  pesticides  on  re- 
production are  of  recent  interest.  Eggs  and  larvae 
of  crustacea  are  the  life  history  stages  which  are 
most  sensitive  to  environmental  stress.  The  wide- 
spread use  of  pesticides  to  control  agricultural 
pests  poses  a  critical  threat  to  freshwater  prawns. 
At  sublethal  levels,  toxicants  can  severely  impair 
the  physiological  functions  of  organisms,  which  in 
turn  will  terminate  the  productivity.  The  present 
investigation  was  undertaken  to  study  the  toxic 
levels  of  fenitrothion  (organophosphate)  to  eggs 
and  larvae  of  the  freshwater  prawn.  Macrobra- 
chium  lamerrii  were  exposed  to  acute  and  chronic 
toxicity.  Histopathological  changes  in  gonads  are 
also  examined.  The  hatching  success  of  the  eggs  is 
not  affected  when  berried  females  are  exposed  to 
fenitrothion.  No  drastic  changes  in  egg  production 
are  seen  at  sublethal  levels,  while  at  higher  concen- 
trations females  abort  their  eggs.  The  first  stage 
larvae  hatching  in  subacute  chronic  exposure  are 
not  morphologically  abnormal.  The  rate  of  heart 
pulsation  in  embryos  and  larvae  increased  under 
pollutant  stress.  Larvae  are  highly  susceptible  and 
death  rate  of  larvae  does  not  increase  during  molt 
period.  On  chronic  exposure  there  are  drastic 
changes  in  the  gonads  of  Macrobrachium  Lamerrii. 
(Khumbatta-PTT) 
W87-01507 


INCLUSION  BODIES:  FORMATION  AND  DE- 
GENERATION OF  THE  OOCYTES  IN  THE 
FISH  CHANNA  PUNCTATUS  (BLOCH)  IN  RE- 
SPONSE TO  AMMONIUM  SULFATE  TREAT- 
MENT, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

R.  N.  Ram,  and  A.  G.  Sathyanesan. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  11,  No.  3,  p  272-276,  June  1986.  7 
fig,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Fertilizers, 
Inclusion  bodies,  'Oocytes,  'Fish,  'Ammonium 
sulphate  treatment,  Pollution,  Toxicity,  Un-ionized 
ammonia. 

Ammonium  sulfate  ((NH4)2S04)  is  one  of  the 
commonly  used  and  easily  degradable  fertilizers 
often  washed  into  riverine  and  lacustrine  systems 
as  a  pollutant.  In  water,  (NH4)2S04  is  ionized  and 
it  is  the  un-ionized  ammonia  (UIA)  base  which 
causes  toxic  effects  as  the  ionized  form  cannot  pass 
tissue  barriers.  Ammonia  is  a  ubiquitous  pollutant 
M  water  resources  and  is  known  to  cause  alter- 
ations in  several  biochemical  and  physiological 
processes  of  fishes.  Prolonged  exposure  of  Clarias 
batrachus  to  ((NH4)2S04)  causes  impairment  of 
interrenal  and  thyroid  function.  However,  very 
little  is  known  about  its  effect  on  the  reproduction 
of  fishes.  In  this  study  occurrence  of  ((NH4)2S04) 
induced  extra-  and  intranuclear  inclusion  bodies  is 
reported  in  the  stage-I  oocyte  of  Channa  puncta- 
ta. Adult  Channa  punctatus  were  exposed  to  500 
Ppm  of  the  commonly  used  fertilizer  ammonium 
sulfate  for  6  months  from  January  to  June,  as  a 
result  of  which  the  ovarian  growth  was  retarded 
significantly.  The  inhibition  of  the  ovarian  growth 
was  reflected  on  the  gonadosomatic  index  which 
was  significantly  reduced  as  compared  with  con- 
trol. (Khumbatta-PTT) 


IN  VTVO  MODIFICATION  OF  FATTY  ACIDS 
AND  GLYCERIDES  METABOLISM  IN  RE- 
SPONSE TO  1,2,3,4,5,6-HEXACHLOROCYCLO- 
HEXANE  AND  CYTHION  EXPOSURE  IN  THE 
CATFISH,  CLARIAS  BATRACHUS, 
Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

B.  Lai,  and  T.  P.  Singh. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  11,  No.  3,  p  295-307,  June  1986.  4 
fig,  3  tab,  39  ref.  DST  Grant  in  aid  HCS/DST/ 
928/80;  ICAR  Grant  FG-IN-620,  PL-480  project 
IN-ARS-213. 

Descriptors:  'Water  pollution  effects,  'Fatty  acids, 
'Glycerides,  'Catfish,  'Cythion,  'Hexachlorocy- 
clohexane,  Acyl  glycerides,  Pesticides,  Reproduc- 
tive cycle,  Toxicity,  Pollution. 

Hazards  of  environmental  contamination  through 
indiscriminate  use  of  a  variety  of  pesticides  have 
attracted  global  attention.  Pesticides,  even  in  very 
low  concentrations,  have  been  reported  to  inter- 
fere with  basal  metabolism.  Intoxication  deranges 
intermediary  metabolism  primary  to  ATP  produc- 
tion resulting  in  depletion  of  energy  sources.  Speci- 
mens of  either  sex  of  the  freshwater  catfish,  Clarias 
batrachus,  were  exposed  to  safe  and  sublethal  con- 
centrations of  gamma-BHC  (2  and  8  ppm)  and 
cythion  (1  and  4  ppm)  for  4  weeks  during  different 
phases  of  annual  reproductive  cycle.  Their  effects 
on  free  fatty  acids  (FFA)  and  acyl  glycerides,  viz., 
mono-glycerides  (MG),  diglycerides  (DG),  and 
triglycerides  (TG),  were  studied  in  liver,  plasma, 
gonads,  and  muscle.  During  the  preparatory  phase, 
both  pesticides  suppressed  the  levels  of  FFA  and 
acylglycerides  (MG,  DG  and  TG)  in  liver  of  either 
sex  but  had  no  effect  on  their  levels  in  plasma, 
ovary,  and  muscle;  however,  FFA  and  TG  were 
reduced  in  testis.  In  the  prespawning  phase  differ- 
ent lipids  responded  variedly  to  the  concentrations 
of  both  Cythion  and  gamma-BHC.  In  the  female, 
FFA  in  liver  and  plasma  was  raised  but  in  ovary 
and  muscle  it  was  decreased.  Acylglycerides  in 
studied  tissues  were  also  reduced  except  ovarian 
TG  which  was  increased  by  both  pesticides  at  safe 
concentrations.  In  the  male  these  lipids  were  raised 
in  liver  and  testis.  During  the  spawning  phase, 
these  pesticides  enhanced  the  hepatic  FFA  togeth- 
er with  acylglycerides  in  the  female  but  failed  to 
elicit  any  change  in  their  levels  in  the  male.  Plasma 
levels  of  FFA  and  TG  were  reduced  in  the  female; 
however,  in  the  male  FFA  was  raised  and  TG 
remained  unchanged.  Ovarian  FFA  and  TG  were 
decreased  and  increases,  respectively.  During  the 
postspawning  phase,  none  of  the  lipid  fractions 
could  be  affected  in  the  male  except  hepatic  FFA 
which  was  reduced;  however,  in  the  female  TG 
along  with  FFA  was  decreased.  (Khumbatta-PTT) 
W87-O1510 


RELATIVE  TOXICITY  OF  TECHNICAL  MATE- 
RIAL AND  COMMERCIAL  FORMULATION 
OF  MALATHION  AND  ENDOSULFAN  TO  A 
FRESHWATER  FISH,  CHANNA  PUNCTATUS 
(BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

S.  Haider,  and  R.  M.  Inbaraj. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  11,  No.  3,  p  347-351,  June  1986.  1 
tab,  2  fig,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Bioassay,  'Toxicity,  'Malathion,  'Endosulfan, 
'Freshwater  fish,  'Bloch,  Fish,  Trimmed  Spear- 
man-Karber  method. 

In  India  the  acute  toxicity  of  a  wide  spectrum  of 
organophosphorus  and  organochlorine  compounds 
were  studied  in  a  large  number  of  fishes.  The  acute 
toxicity  of  commercial  formulation  of  malathion 
and  the  relative  toxicity  of  alpha  and  beta  isomers, 
techincal  material,  and  commercial  formulation  of 
endosulfan  have  been  studied  in  Channa  punctatus. 
In  the  present  aquatic  bioassay  the  relative  toxicity 
of  the  technical  material  and  a  commercial  formu- 
lation of  malathion  (as  organophosphorus  insecti- 
cide) and  endosulfan  (an  organochlorine  insecti- 


Effects  Of  Pollution— Group  5C 

cide)  in  Channa  punctatus  was  investigated.  Rela- 
tive toxicity  of  technical  and  commercial  formula- 
tions of  malathion  and  endosulfan  were  evaluated 
by  determining  LC50  values  and  their  95%  confi- 
dence interval  end  points  for  24,  48,  72  and  96  hr 
exposure  to  Channa  punctatus  using  the  trimmed 
Spearman-Karber  method.  The  commercial  formu- 
lations of  malathion  and  endosulfan  were  1.176  and 

1.88  times  more  toxic  than  their  technical  materi- 
als, respectively.  Ninety-six  hour  LC50  values  (0% 
trimming)  of  technical  and  commercial  formula- 
tions of  malathion  and  endosulfan  (95%  confidence 
interval  in  parentheses)  were  4.51  (4.11-4.96)  and 

3.89  (3.46-4.3S)  mg/liter,  and  5.78  (4.49-7.44)  and 
3.07  (2.43-3.84)  microgram/liter,  respectively. 
Fishes  showed  characteristic  changes  in  behaviour 
when  exposed  to  various  concentrations  of  these 
insecticides.  (Khumbatta-PTT) 

W87-01511 


EFFECT  OF  A  MERCURIAL  FUNGICIDE  ON 
THE  GONADAL  DEVELOPMENT  OF  THE  TE- 
LEOSTEAN  FISH  CHANNA  PUNCTATUS 
(BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

R.  N.  Ram,  and  A.  G.  Sathyanesan. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  11,  No.  3,  p  352-360,  June  1986.  8 

fig,  49  ref. 

Descriptors:   'Water  pollution  effects,  'Gonadal 

development,     'Teleosts,     'Mercurial  fungicide, 

•Fungicides,  'Fish,  Pesticides,  Water  pollution, 
Toxicity,  Emisan. 

Mercury  constitutes  an  important  water  pollutant 
because  of  its  high  toxicity,  non-biodegradabUity 
and  persistent  nature,  and  its  tendency  to  undergo 
food  chain  biomagnification.  In  India,  about  180 
tons  of  mercury  is  introduced  into  the  environment 
every  year,  of  which  166  tons  are  from  the  caustic 
soda  manufacturing  industries.  Organic  alkyl,  al- 
koxyalkyl,  aryl,  and  inorganic  mercurial  fungicides 
have  been  extensively  used  for  seed  dressing,  as 
turf  fungicides,  and  in  orchards.  Mercury  com- 
pounds entering  in  the  aquatic  system  are  increas- 
ing and  some  large  carnivorous  fishes  are  known  to 
accumulate  the  highest  concentrations  of  methyl 
mercury  (MeHg).  Neurotoxic,  teratologic,  and  ge- 
netic effects  of  methyl  mercury  have  been  exten- 
sively studied  in  mammals.  However,  very  little  is 
known  about  its  effects  on  the  endocrine  physiolo- 
gy including  reproduction.  Channa  punctatus  was 
exposed  to  a  safe  concentration  of  0.20  ppm  of  a 
commercial  mercurial  fungicide,  Emisan 
(MeEHgCl),  for  6  months,  from  January  to  June, 
exhibited  significant  inhibition  of  gonadal  develop- 
ment as  evidenced  by  their  histology  and  reduced 
gonadosomatic  index.  Degenerative  changes  were 
also  evident.  Correlative  histological  changes  were 
also  noted  in  the  pituitary  gonadotrophs  which 
were  reduced  in  the  exposed  fish.  Several  stage-I 
oocytes  exhibited  proteinaceous  extra  and  intranu- 
clear inclusion  bodies,  and  intranuclear  ring-like 
bodies  associated  with  the  ultimate  degeneration  of 
the  oocytes.  These  observations  suggest  that 
MeEHgCl  inhibits  gonadal  development  through 
the  hypothalamic-pituitary-gonadal  axis  in  these 
species.  (Khumbatta-PTT) 
W87-01512 


INCREASED  MICROSPORIDIAN  PARASIT- 
ISM OF  THE  CRAYFISH  ORCONECTES  VIRI- 
LIS  IN  AN  EXPERIMENTALLY  ACIDIFIED 
LAKE, 

Department  of  Fisheries  and  Forestry,  Winnipeg 

(Manitoba). 

For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  PARAQUAT  AND  GLYPHOSATE 
ON  GROWTH,  RESPIRATION,  AND  ENZYME 
ACTIVITY  OF  AQUATIC  BACTERIA, 

Chinese  Univ.  of  Hong  Kong,  Shatin.   Dept.  of 

Biology. 

K.  Chan,  and  S.  C.  Leung. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No  52-59,  January 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

1986.  4  fig,  1  tab,  19  ref. 

Descriptors:  'Paraquat,  *Glyphosate,  *Growth, 
•Respiration,  'Enzymes,  'Aquatic  bacteria, 
•Water  pollution  effects,  Bacteria,  Herbicides,  Pes- 
ticides, Bacterial  physiology,  Aeromonas,  Pseudo- 
monas,  Population  density. 

The  effects  of  the  herbicides  paraquat  and  glypho- 
sate  were  studied  on  growth,  respiration,  and 
enzyme  activity  of  aquatic  bacteria.  The  number  of 
colony  forming  units  (CFU)  was  found  to  decrease 
on  addition  of  paraquat  to  experimental  pools. 
CFU  counts  decreased  from  200,000/ml  to  100/ml 
in  10  days.  The  response  to  glyphosate  was  similar 
but  less  severe.  Bacteria  that  survived  herbicide 
treatment  were  able  to  grow  rapidly  again  after 
herbicide  residues  were  removed  by  water  current. 
The  addition  of  a  solution  containing  phenylalan- 
ine and  tyrosine  can  eliminate  the  inhibitory  action 
of  glyphosate  on  bacterial  growth.  Respiration  of 
Aeromonas  hydrophila  was  only  slightly  inhibited 
by  the  two  herbicides.  The  herbicides  significantly 
inhibited  oxygen  uptake  by  Pseudomonas  chlorora- 
phis.  Dehydrogenase  activity  was  not  severely  af- 
fected by  the  herbicides.  Results  indicate  that 
aquatic  bacteria  are  more  susceptible  to  paraquat 
than  are  the  soil  microflora  and  human  bacteria. 
(Doria-PTT) 
W87-01574 


OBSERVATIONS  OF  BLUEGILLS  FED  SELE- 
NIUM-CONTAMINATED HEXAGENIA 
NYMPHS  COLLECTED  FROM  BELEWS 
LAKE,  NORTH  CAROLINA, 

Duke  Power  Co.,  Huntersville,  NC.  Environmen- 
tal Services  Section. 
K.  A.  Finley. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  35,  No.  6,  p  816-825, 
December  1985.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Bluegills,  'Selenium,  'Contamina- 
tion, 'Hexagenia,  'Belews  Lake,  North  Carolina, 
'Toxicity,  Water  pollution  effects,  Fish,  Mayflies, 
Insects,  Aquatic  insects,  Path  of  pollutants,  Benthic 
environment,  Electric  powerplants,  Coal  ash,  Fish 
food  organisms. 

Belews  Lake,  North  Carolina  was  impounded  in 
the  1970s  to  provide  cooling  water  for  a  coal-fired 
electric  generating  station.  Subsequent  large-scale 
reproductive  failure  in  fish  has  been  attributed  to 
elevated  selenium  levels  originating  from  a  coal 
ash  settling  pond.  This  study  attempts  to  document 
the  occurrence  of  selenium  toxicity  in  bluegills  fed 
to  satiation  a  diet  consisting  of  mayfly  nymphs 
(Hexagenia  limbata),  a  common  benthic  food  orga- 
nism found  in  the  lake.  Symptoms  previously  doc- 
umented in  field  studies,  including  exophthalmia, 
edema,  and  abdominal  distention,  were  observed  in 
laboratory-fed  fish  after  13  to  20  days  of  feeding. 
Additional  observations  consistent  with  selenium 
toxicity  included  food  avoidance  and  loss  of  equi- 
librium. Selenium  concentrations  in  both  liver  and 
skeletal  muscle  were  correlated  with  the  degree  of 
dietary  exposure.  The  primary  focus  of  pathology 
was  on  tissues  associated  with  detoxification  (liver) 
and  elimination  (kidney,  gills,  and  blood).  These 
effects  were  observed  in  lieu  of  any  other  signifi- 
cant source  of  selenium.  Findings  support  the  con- 
tention that  a  benthic  dietary  pathway  contributes 
significantly  to  the  present  failure  of  the  Belews 
Lake  fishery.  (Doria-PTT) 
W87-01575 


MODIFICATION  OF  AN  ESTUARY, 

Geological  Survey,  Menlo  Park,  CA. 

F.  H.  Nichols,  J.  E.  Cloern,  S.  N.  Luoma,  and  D. 

H.  Peterson. 

Science  SCIEAS,  Vol.  231,  No.  4738,  p  567-573, 

February  7,  1986.  10  fig,  54  ref. 

Descriptors:  'Estuaries,  'San  Francisco  Bay,  'Ec- 
ological effects,  'Environmental  effects,  'Urban- 
ization, 'Water  quality,  Habitats,  Dikes,  Wastes, 
Aquatic  environment,  Sediments,  Aquatic  life,  Im- 
paired water  quality. 

Human  activity  has  rapidly  modified  the  San  Fran- 
cisco Bay  estuary   Diking  and  filling  of  most  of  its 


wetlands  have  eliminated  habitats  for  fish  and  wa- 
terfowl; the  introduction  of  exotic  species  has 
transformed  the  composition  of  its  aquatic  commu- 
nities; reduction  of  freshwater  inflow  by  more  than 
half  has  changed  the  dynamics  of  its  plant  and 
animal  communities;  and  wastes  have  contaminat- 
ed its  sediments  and  organisms.  Continued  disposal 
of  toxic  wastes,  the  probable  further  reduction  in 
freshwater  inflow,  and  the  possible  synergy  be- 
tween the  two  provide  the  potential  for  further 
alteration  of  the  estuary's  water  quality  and  biotic 
communities.  (Doria-PTT) 
W87-01578 


INFLUENCE  OF  CERTAIN  TYPES  OF  WASTE 
WATER  UPON  THE  ROTIFERAL  BIOCENO- 
SIS  IN  AdTVATED  SLUDGE, 

Ljubljana  Univ.  (Yugoslavia).  Inst,  of  Chemistry. 
M.  Toman,  and  M.  Rejic. 

Zeitschrift  fuer  Wasser-  und  Abwasserforschung 
ZWABAQ,  Vol.  18,  No.  4,  p  16  August  1985.  7 
fig,  9  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Rotifers, 
'Activated  sludge,  Toxicity,  Bulking  sludge, 
Bioindicators,  Chemical  oxygen  demand,  Biologi- 
cal oxygen  demand,  Temperature,  Hydrogen  ion 
concentration,  Temperature,  Sludge  volume  index, 
Animal  wastes,  Dissolved  oxygen. 

The  influence  of  certain  types  of  wastewater  on 
the  organisms  of  concomitant  biocenosis,  especial- 
ly rotifers,  was  studied  in  a  laboratory  treatment 
plant.  The  operation  of  the  biological  treatment 
plant  was  monitored  by  such  parameters  as  chemi- 
cal oxygen  demand  (COD),  biological  oxygen 
demand  (BOD),  pH,  temperature,  dissolved 
oxygen,  concentration  of  volume,  and  sludge 
volume  index.  No  direct  relation  was  established 
between  the  difference  in  COD  or  BOD  of  the 
influent  and  effluent  and  the  numbers  of  rotifers. 
However,  rotifers  show  changes  in  activated 
sludge  as  changes  in  their  habitat,  which  sooner  or 
later  can  be  observed  in  the  treatment  effect.  Pig- 
gery waste  in  certain  concentrations  decreases  the 
number  of  rotifers  in  activated  sludge,  which,  how- 
ever, does  not  seem  to  influence  the  final  treatment 
effect.  It  is  concluded  that  rotifers  are  convenient 
for  a  rapid  appraisal  of  the  state  of  activated  sludge 
because  they  are  an  important  part  of  the  concomi- 
tant biocenosis  and  relatively  easy  to  analyze  in 
terms  of  the  quantitative  biological  investigation. 
(Doria-PTT) 
W87-01583 


PHYTOPLANKTON  PRIMARY  PRODUC- 
TION, STANDING  CROP  AND  SPECIES  SUC- 
CESSION IN  THE  TONGUE  RIVER  RESER- 
VOIR, MONTANA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-016O0 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  I.  TOTAL  COPPER  AND  CUPRIC 
ION  CONCENTRATIONS  IN  LAKE  KINNERET 
AND  THE  RIVER  JORDAN, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01602 


ALTERATION  OF  IRON-CAC03  PRECIPITA- 
TION BY  YELLOW  ORGANIC  ACIDS  OF 
AQUATIC  ANGIOSPERM  ORIGIN, 

Michigan    State    Univ.,    Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 
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GAMMARIDS  IN  STREAMS  OF  NORTHEAST- 
ERN BAVARIA,  F.R.G.:  II.  THE  DIFFERENT 
HYDROCHEMICAL  HABITATS  OF  GAM- 
MARUS  FOSSARUM  KOCH,  1835  AND  GAM- 
MARUS  ROESELI  GERVAIS,  1835, 
Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
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ECOPHVSIOLOGICAL  STUDIES  ON  ACID 
TOLERANCE  OF  GAMMARUS  FOSSARUM 
(OKOPHYSIOLOGISCHE  UNTERSUCHUN- 
GEN  ZUR  SAURETOLERANZ  VON  GAM- 
MARUS  FOSSARUM  (KOCH), 
Gesamthochschule  Kassel  (Germany,  F.R.).  In*t 
fuer  Zoologie. 

V.  W.  Meinel,  U.  Matthias,  and  S.  Zimmermann. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
No.  2,  p  287-302,  August  1985.  9  fig,  4  tab,  18  ref. 

Descriptors:  'Ecosystems,  'Acid  rain,  'Water  pol- 
lution effects,  'Tolerance,  'Gammarus,  'Acidic 
water,  Gammarus  fossarum,  Hydrogen  ion  concen- 
tration, Potassium,  Magnesium,  Calcium,  Sulfates, 
Sodium. 

The  acidification  of  running  waters  results  in  a 
reduction  of  the  species  composition.  Gammarus 
fossarum  shows  a  very  high  sensitivity  against  low 
environmental  pH  and  becomes  damaged  below 
pH  6  in  low  buffered  waters.  In  some  experiments, 
G.  fossarum  was  kept  in  acid  waters  (pH  4.5,  4.0, 
3.5,  3.0)  with  different  ionic  composition.  It  was 
found  out  that  the  survival  rate  at  pH  4.5  and  4.0 
could  be  enhanced  by  increasing  the  sodium  con- 
centration. Other  cations  (K(  +  ),  Mg(2-t-), 
Ca(2  +  ))  had  no  significant  influence.  The  positive 
effect  of  sodium  was  related  to  the  presence  of 
chloride.  With  other  anions  (S04(2-),  the  efficien- 
cy of  sodium  for  the  survival  rate  is  smaller.  Below 
pH  4.0,  the  addition  of  sodium  did  not  increase  the 
survival  time.  The  toxicity  of  environmental  pH  to 
4.0  is  caused  by  a  failure  of  ionic  regulation,  espe- 
cially by  a  breakdown  of  the  sodium  and  chloride 
uptake.  In  waters  with  higher  H(-l-)  concentra- 
tions, other  mechanisms,  like  acid/base  balance 
and  gas  exchange,  could  be  damaged.  (Author's 
abstract) 
W87-01612 


EFFECT  OF  SUSPENDED  SOLIDS  ON  THE 
GROWTH  OF  APICAL  TD?S  OF  GAMETO- 
PHYTE  PLANTS  OF  LEMANEA  AND  ON  CAR- 
POSPORE  GERMINATION  AND  SUBSE- 
QUENT COLONISATION, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 
Science. 

H.  H.  Thirb,  and  K.  Benson-Evans. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 
No.  4,  p409-417,  June  1985.  3  tab,  18  ref. 

Descriptors:  'Suspended  solids,  'Plant  growth, 
'Lemanea,  'Aquatic  plants,  *Usk  River,  'Wales, 
Germination,  Coal,  Photosynthesis,  Primary  pro- 
ductivity, Light  intensity. 

The  physical  characteristics  of  coal  particles  are 
objectionable  in  streams,  since  they  interfere  with 
self-purification  by  diminishing  photosynthesis  and 
by  smothering  benthic  organisms.  In  this  study,  it 
was  decided  that  in  order  to  gain  the  most  informa- 
tion on  the  influence  of  suspended  solids,  it  was 
necessary  to  assess  the  tolerance  of  the  thallus  of 
the  plant,  and  the  efficiency  of  the  methods  of 
colonization,  in  various  concentrations  of  suspend- 
ed solids.  Under  conditions  where  there  are  high 
concentrations  of  suspended  solids  in  suspension 
and  as  settled  material  covering  the  river  bed,  the 
ability  to  reproduce  (from  carpospores)  and  to 
recolonize  what  may  be  an  unstable  substrate  be- 
comes of  major  importance.  Field  surveys  from 
sampling  stations  throughout  the  River  Usk  and 
other  South  Wales  rivers  were  carried  out  at 
monthly  intervals  at  each  station  and  indicated 
that,  although  Lemanea  has  a  widespread  distribu- 
tion, it  is  generally  found  in  clean  streams,  and 
only  rarely  occurs  below  sources  of  man-made 
pollution.  It  seems,  therefore,  that  although  sus- 
pended solids  were  restricting  the  growth  of  Le- 
manea they  were  not  preventing  it  entirely.  Reduc- 
tion in  light  intensity  from  turbid  conditions  of 
suspended  solids  (5,000  mg/L)  was  found  experi- 
mentally to  reduce  primary  production  in  both  the 
chantransia-stage  and  adult  plants.  In  the  field  the 
deposition  of  a  thick  layer  of  silt  prevented  fixation 
and  colonization  of  the  substrate  by  carpospores. 
(Lantz-PTT) 
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V87-01613 


NTER-  AND  INTRA-HABITAT  DISTRIBU- 
TION OF  LEECHES  IN  A  EUTROPHIC  ENG- 
JSHLAKE, 

jverpool  Univ.  (England).  Dept.  of  Zoology. 
ror  primary  bibliographic  entry  see  Field  2H. 
V87-01614 


RESPONSES  OF  PHYTOPLANKTON  IN  LAKE 
ACARETINGA  TO  ENRICHMENT  WITH  NI- 
ROGEN  AND  PHOSPHORUS  IN  CONCEN- 
RATIONS    SIMILAR    TO    THOSE   OF   THE 
UVER  SOLIMOES  (AMAZON,  BRAZIL), 
'niversidade  Estadual  Paulista,  Botucatu  (Brazil), 
ist.  Basico  de  Biologia  Medica  e  Agricola. 
.  Henry,  K.  Hino,  J.  G.  Tundisi,  and  J.  S.  B. 
jbeiro. 

irchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  103, 
lo.  4,  p  453-477,  June  1985.  14  fig,  4  tab,  40  ref. 
ISF  Grant  BSR-800.3203. 

tescriptors:  *Phytoplankton,  *Lake  Jacaretinga, 
Nitrogen,  *Phosphorus,  *Solimoes  River,  *Brazil, 
Amazon,  Water  pollution  effects,  Biomass,  Chlo- 
>phyll,  Photosynthesis,  Productivity,  Limnology, 
ropical  regions. 

a  'in  situ'  enrichment  experiment  was  conducted 
i  Lake  Jacaretinga  (Amazon)  in  January  1982  to 
isess  the  possible  nutrients  (nitrate  or  phosphate) 
i2i  stimulate  the  phytoplankton  growth.  The  re- 
ilts  showed  a  significant  increase  of  biomass 
hlorophyll-a)  and  of  photosynthetic  activity  after 
ily  two  days  incubation.  This  increase  was  due  to 
trate  addition  in  the  water  samples.  On  day  four, 
decrease  of  chlorophyll  and  primary  productivity 
xurred.  This  reduction  was  explained  as  a  func- 
3n  of  predation  by  zooplankton.  On  day  six  of 
cubation,  an  increase  of  productivity  was  ob- 
rved,  and  was  due  probably  to  ammonia  excre- 
mi  by  zooplankton  and  decomposition  action  by 
icteria.  A  discussion  of  the  mechanisms  of  fertili- 
of  Lake  Jacaretinga  during  the  year  is  present- 
I.  The  nitrogen  action  as  a  limiting  factor  to 
lytoplankton  in  tropical  lakes  is  also  discussed, 
luthor's  abstract) 
'87-01615 


[ODELTNG  THE  EFFECTS  OF  ACTD  DEPOSI- 
[ON:  CONTROL  OF  LONG-TERM  SULFATE 
YNAMICS  BY  SOIL  SULFATE  ADSORP- 
[ON, 

irginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
ental  Sciences. 

J.  Cosby,  G.  M.  Hornberger,  R.  F.  Wright,  and 
N.  Galloway. 

ater  Resources  Research  WRERAO,  Vol.  22, 
o.  8,  p  1283-1291,  August  1986.  6  fig,  1  tab,  32 
f.  NSF  Grant  No.  CEE-8215914. 

escriptors:  'Model  studies,  *Water  pollution  ef- 
:ts,  'Acid  rain,  *Sulfates,  *Soil  contamination, 
dsorption,  Air  pollution,  Simulation  analysis, 
rainage  water,  Catchments. 

dynamic  model  based  on  a  simple  nonlinear 
lationship  between  adsorbed  and  dissolved  sui- 
te in  soils  is  used  to  examine  the  implied  long- 
rm  control  exerted  on  drainage  water  sulfate 
mcentration  by  mineral  soil  adsorption.  The 
odel  assumes  reversible  adsorption  and  does  not 
insider  biological  sulfur  transformations  or  vari- 
le  adsorption  arising  from  changes  in  soil  organ- 
matter  or  pH.  The  model  is  used  to  simulate  the 
fects  of  more  than  a  century  of  increased  atmos- 
leric  sulfur  deposition  into  low-order,  mountain- 
is  catchments.  The  response  time  of  simulated 
ainage  water  sulfate  concentration  is  a  function 

the  hydrological  retention  time  and  the  amount 

sulfate  adsorbed  on  the  soil.  Simulated  catch- 
nits  with  small  adsorption  capacity  respond  at 
sentially  the  hydrological  response  time  (months 

a  year).  Simulated  catchments  with  large  ad- 
rption  capacity  respond  much  more  slowly  (dec- 
es).  These  response  times  decrease  dramatically 

adsorbed  sulfate  accumulates.  There  has  been  a 
udency  to  classify  catchments  as  those  that  re- 
ond  to  changes  in  sulfur  deposition  and  those 
at  do  not.  Our  results  suggest  that  (at  least  for 


low-order,  shallow  soil  catchments)  responses  to 
sulfur  deposition  are  continuous,  not  dichotomous, 
and  response  times  will  decrease  under  prolonged 
atmospheric  deposition.  (Author's  abstract) 
W87-01630 


MODELING  THE  EFFECTS  OF  ACID  DEPOSI- 
TION: UNCERTAINTY  AND  SPATIAL  VARIA- 
BILITY IN  ESTIMATION  OF  LONG-TERM 
SULFATE  DYNAMICS  IN  A  REGION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

G.  M.  Hornberger,  B.  J.  Cosby,  and  J.  N. 
Galloway. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1293-1302,  August  1986.  6  fig,  4  tab,  28 
ref.  NSF  Grant  CEE-8215914. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
•Spatial  distribution,  'Sulfates,  'Mathematical 
models,  Model  studies,  Environmental  effects, 
Chemical  analysis,  Shenandoah  National  Park,  Vir- 
ginia, Streams. 

The  choice  of  appropriate  parameter  values  for 
mathematical  models  that  are  meant  to  describe 
long-term  (decades  or  longer)  changes  in  hydro- 
chemical  catchment  responses  to  atmospheric  dep- 
osition, is  difficult  because  long  time  series  of  ob- 
servations are  generally  unavailable.  Some  infor- 
mation about  the  range  (or  distribution)  of  stream 
chemistry  variables  across  a  given  region  is  often 
available,  however,  and  this  can  provide  useful 
guidance  in  selecting  allowable  values  for  param- 
eters for  regional  application  of  this  model.  A 
method  is  given  for  using  data  that  describe  the 
present-day  distribution  of  stream  water  chemistry 
in  a  region,  to  constrain  allowable  ranges  of  param- 
eters in  a  mathematical  model,  and  to  infer  particu- 
lar parameter  combinations  that  are  inconsistent 
with  observations.  The  method  is  applied  to  a 
simple  model  of  catchment  sulfate  dynamics  using 
measured  sulfate  concentrations  from  several 
streams  in  Shenandoah  National  Park,  Virginia. 
Acceptable  parameter  combinations  for  this  case 
are  well  defined  by  a  single  linear  axis.  Extrapola- 
tion of  the  distribution  of  sulfate  concentrations 
into  the  future  using  these  acceptable  parameter 
combinations  suggests  that  a  shift  in  mean  sulfate 
concentration  in  the  southwest  section  of  the  park 
would  be  detectable  with  90%  certainty  8  to  10 
years  hence,  assuming  that  atmospheric  deposition 
remains  constant.  (Author's  abstract) 
W87-01631 


BIOLOGICAL  MONITORING  OF  MARINE 
POLLUTANTS. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC. 

Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  Edited  by  F.  John  Vernberg, 
Anthony  Calabresse,  Frederick  P.  Thurberg,  and 
Winona  B.  Vernberg.  559  p. 

Descriptors:  *Marine  environment,  'Water  pollu- 
tion, 'Biological  monitoring,  Water  pollution  ef- 
fects, Monitoring,  Ecological  effects,  Environmen- 
tal effects,  Heavy  metals,  Hydrocarbons,  Oil  pollu- 
tion, Physiological  ecology,  Information  exchange, 
Marine  biology. 

Considerable  laboratory  research  has  been  per- 
formed on  the  physiological  effects  of  pollutants 
on  marine  organisms,  with  a  more  recent  trend 
toward  applying  laboratory  techniques  to  field 
studies.  The  objective  of  this  volume  is  to  show 
how  these  techniques  may  be  used  in  field-oriented 
biological  monitoring  programs,  a  small  number  of 
which  are  now  underway  in  various  parts  of  the 
world.  The  combination  of  laboratory  studies  with 
field  studies  should  give  us  a  better  understanding 
of  the  effects  of  pollutants  on  marine  life.  Topics 
highlighted  are:  (1)  synthetic  organics,  (2)  heavy 
metals,  (3)  petroleum  hydrocarbons,  and  (4)  physi- 
ological monitoring.  (See  also  W87-01718  thru 
W87-01738)  (Lantz-PTT) 
W87-01717 


Effects  Of  Pollution— Group  5C 

OVERVIEW  OF  THE  ACUTE  AND  CHRONIC 
EFFECTS  OF  FIRST  AND  SECOND  GENERA- 
TION PESTICIDES  ON  AN  ESTUARINE 
MYSID, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
D.  R.  Nimmo,  T.  L.  Hamaker,  E.  Matthews,  and  J. 
C.  Moore. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  3-19,  7  tab,  21  ref. 

Descriptors:  'Pesticides,  'Estuaries,  'Toxicity, 
'Environmental  effects,  'Water  pollution  effects, 
Shrimp,  Crustaceans,  Lethal  limit,  Bioindicators, 
Growth,  Chemical  analysis. 

Results  of  laboratory  experiments  conducted  at  the 
Environmental  Research  Laboratory  for  several 
years  indicate  that  the  mysid  shrimp,  Mysidopsis 
bahia,  can  be  used  as  a  practical  test  species  for 
life-cycle  studies  to  determine  the  sublethal  effects 
of  toxicants.  Ratios  of  the  acute  96-hour  lethal 
concentrations  to  the  maximum  acceptable  toxi- 
cant concentration  (MATC)  ranged  from  0.01  to 
0.54,  indicating  that,  in  some  instances,  acute  tests 
can  be  predictive  of  chronic  effects.  Criteria  used 
to  establish  MATC  limits  were:  (1)  effects  on 
growth,  (2)  reduced  reproduction,  (3)  chronic  tox- 
icity and,  (4)  with  two  chemicals  reproduction  and 
chronic  toxicity  concurrently.  Though  the  data 
base  is  incomplete,  the  acute  tests  with  M.  bahia 
and  eleven  pesticides,  show  sensitivities  within  a 
factor  of  10  to  some  decapod  crustaceans-most  of 
them  being  penaeid  shrimp.  Acute  studies  conduct- 
ed elsewhere  show  M.  bahia  to  be  as  sensitive  to, 
or  in  many  instances,  more  sensitive  than  five  fresh 
water  and  marine  species  commonly  used  in  toxici- 
ty testing.  (See  also  W87-01717)  (Lantz-PTT) 
W87-01718 


EFFECTS  OF  TWO  ORGANOPHOSPHATE 
PESTICIDES  ON  SWIMMING  STAMINA  OF 
THE  MYSID  MYSIDOPSIS  BAHIA, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
G.  M.  Cripe,  D.  R.  Nimmo,  and  T.  L.  Hamaker. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,   1981.  p  21-36,  3  fig,  2  tab,  34  ref. 

Descriptors:  'Organophosphates,  'Pesticides, 
'Shrimp,  'Physiological  ecology,  'Water  pollution 
effects,  Toxicity,  Methyl  parathion,  Phorate,  Insec- 
ticides, Analysis  of  variance,  Chemical  analysis, 
Biological  pesticides,  Bioassay. 

The  purpose  of  this  study  was  to  test  the  ability  of 
Mysidopsis  bahia  to  maintain  its  position  in  a  cur- 
rent, and  to  determine  the  feasibility  of  a  behavior- 
al bioassay  based  on  short-term  toxicant  exposure 
and  rheotactic  response  in  a  stamina  tunnel.  This 
was  accomplished  by  (1)  observing  the  maximum 
sustained  speed  (MSS)  of  various  age  groups  of 
mysids  throughout  a  life  cycle,  (2)  comparing  the 
performance  of  laboratory  reared  M.  bahia  at  spe- 
cific ages  with  young  of  feral  M.  bahia,  and  (3) 
comparing  the  MSS  of  laboratory  reared  control 
M.  bahia  with  that  of  mysids  that  had  been  exposed 
for  96  hr  to  different  concentrations  of  the  organo- 
phosphate  insecticides,  methyl  parathion  or  phor- 
ate. Following  completion  of  the  study,  no  signifi- 
cant difference  in  MSS  (analysis  of  variance,  p  > 
0.05)  was  indicated  when  pooled  measurements  of 
laboratory  stock  were  compared  to  polled  meas- 
urements of  feral  mysides.  The  MSS  measurements 
of  laboratory  reared  mysids  were  recorded  after  a 
96-hr  exposure  to  the  organophosphate  insecti- 
cides, methyl  parathion  or  phorate.  The  results 
indicated  a  threshold  of  effect  concentration  for 
reduction  of  swimming  stamina  between  0.31  and 
0.56  micrograms  methyl  parathion/L,  and  between 
0.078  and  0.18  micrograms  phorate/L.  The  effect 
and  no-effect  concentrations  found  from  the  MSS 
measurements  after  96-hr  exposure  were  very  simi- 
lar to  those  obtained  in  a  28-day  life-cycle  test  that 
exposed  mysids  to  the  same  compounds.  This  sug- 
gests a  potential  for  use  of  the  MSS  measurement 
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as  a  rapid-screening  bioassay.  (See  also  W87-01717) 

(Lantz-PTT) 

W87-01719 


COMPARATIVE  TOXICOLOGY  AND  PHAR- 
MACOLOGY OF  CHLOROPHENOLS:  STUD- 
IES ON  THE  GRASS  SHRIMP,  PALAEMON- 
ETES  PUGIO, 

University  of  West  Florida,  Pensacola.  Dept.  of 
Biology. 

K.  R.  Rao,  F.  R.  Fox,  P.  J.  Conklin,  and  A.  C. 
Cantelmo. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  37-72,  10  fig,  2  tab,  53  ref.  EPA 
Grant  No.  R-804541. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Chlorophenols,  'Grass  shrimp,  Chemical  analysis, 
Cyclic  variation,  Growth,  Sodium  pentachloro- 
phenol, Molting,  Dichlorophenol,  Radioactive 
tracers,  Trichlorophenol,  Pentachlorophenol,  Te- 
trachlorophenol,  Ionization,  Regeneration,  Quanti- 
tative analysis,  Qualitative  analysis,  Seawater. 

Experiments  were  designed  to  determine  whether 
the  grass  shrimp  would  exhibit  a  cyclic  variation  in 
susceptibility  to  various  chlorophenols  in  relation 
to  the  molt  cycle.  The  grass  shrimp  is  most  suscep- 
tible to  sodium  pentachlorophenate  at  the  time  of 
molting.  Because  sodium  pentachlorophenate  in- 
hibits regenerative  limb  growth  in  grass  shrimp, 
additional  experiments  were  conducted  to  deter- 
mine whether  other  chlorophenols  would  exert 
similar  effects.  Studies  on  the  acute  toxicity  of  2,4- 
dichlorophenol,  2,4,5-trichlorophenol,  2,4,6-trich- 
lorophenol,  2,3,4,5-tetrachlorophenol,  2,3,4,6-te- 
trachlorophenol,  2,3,5,6-tetrachlorophenol,  and 
pentachlorophenol  to  grass  shrimp  at  known  stages 
of  the  molt  cycle  revealed  that,  with  the  exception 
of  2,4-dichlorophenol,  the  various  chlorophenols 
were  more  toxic  to  molting  shrimp  than  to  non- 
molting  and  intermolt  shrimp.  2,4-Dichlorophenol 
was,  however,  equally  toxic  to  molting  and  non- 
molting  shrimp.  Radiotracer  studies  with  14-C- 
2,4,5-trichlorophenol  and  14-C-pentachlorophenol 
indicated  that  the  higher  toxicity  of  these  chloro- 
phenols to  molting  shrimp  is  due  to  an  increased 
bioaccumulation  of  these  compounds  during  the 
period  shortly  after  molting.  In  general,  the  toxici- 
ty of  chlorophenols  could  not  be  correlated  to 
either  the  number  of  Cl-atoms  in  these  compounds, 
or  to  the  pK  sub  a  (ionization  constants).  When 
exposed  to  media  containing  pentachlorophenol  or 
2,4,5-trichlorophenol  grass  shrimp  bioaccumulated 
these  chlorophenols  very  rapidly.  When  such 
chlorophenol-loaded  shrimp  were  transferred  to 
clean  seawater,  most  of  the  accumulated  chloro- 
phenol  was  lost  from  the  shrimp  within  12  to  24 
hours.  Qualitative  and  quantitative  analysis  of  the 
metabolites  of  14-C-pentachlorophenol  in  the  grass 
shrimp  indicated  that  methylation  (anisole  forma- 
tion), glucuronide  conjugation,  and  dechlorination 
are  among  the  pathways  of  pentachlorophenol  dis- 
position in  this  shrimp.  (See  also  W87-01717) 
(Lantz-PTT) 
W87-01720 


BIOCHEMICAL  STRESS  RESPONSES  OF 
MULLET  MUGIL  CEPHALUS  AND  POLY- 
CHAETE  WORMS  NEANTHES  VIRENS  TO 
PENTACHLOROPHENOL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Biology. 

P.  Thomas,  R.  S.  Carr,  and  J.  M.  Neff. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  73-103,  4  fig,  3  tab,  87  ref.  NSF 
Grant  No.  OCE  77-24551. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Bioaccumulation,  'Mullet,  'Polychaetes,  'Pen- 
tachlorophenol, Biochemical  tests,  Lethal  limits, 
Toxicity,  Ascorbic  acid,  Hypoglycemia,  Hypergly- 
cemia, Cholesterol. 

This  paper  describes  the  effects  of  pentachloro- 
phenol (PCP)  exposure  on  several  biochemical  pa- 


rameters in  juvenile  mullet,  Mugil  cephalus  and  the 
sandworm  Neanthes  virens  (  =  Nereis  virens  Sars). 
Coelomic  fluid  osmolality  and  glucose  concentra- 
tions and  tissue  ascorbic  acid  levels  were  moni- 
tored in  N.  virens  during  acute  lethal  and  chronic 
sublethal  exposure  to  PCP.  The  effects  of  acute 
exposure  to  lethal  levels  of  PCP  on  plasma  Cortisol 
concentrations  and  several  secondary  stress  re- 
sponses in  M.  cephalus  were  examined.  Aspects  of 
carbohydrate,  lipid  and  electrolyte  metabolism 
were  investigated  in  order  to  determine  which 
homeostatic  mechanisms  fail  during  exposure  to 
lethal  levels  of  the  toxicant.  PCP  concentrations 
which  were  acutely  lethal  to  N.  virens  (above  365 
micrograms/L)  caused  marked  coelomic  fluid  hy- 
poglycemia and  ascorbic  acid  depletion  from  para- 
podial  tissue  within  48  hours.  Different  biochemi- 
cal responses  were  observed  when  worms  were 
exposed  to  sublethal  levels  (120  micrograms/L 
PCP).  Coelomic  fluid  glucose  rose  to  approximate- 
ly two  times  the  control  level  by  24-hr,  and  subse- 
quently declined  to  control  levels  by  96-hr  and 
decreased  thereafter.  The  concentration  of  tissue 
free  ascorbic  acid  rose  steadily  during  exposure  to 
the  lower  concentrations  of  PCP,  suggesting  syn- 
thesis or  mobilization  of  bound  ascorbate  reserves 
in  response  to  sublethal  stress.  PCP  was  consider- 
ably more  toxic  to  mullet.  Mortality  reached  33% 
after  48-hr  exposure  to  100  micrograms/L  PCP, 
and  after  24-hr  exposure  to  200  micrograms/L 
PCP.  Plasma  Cortisol  concentrations  did  not  rise 
until  the  second  day  of  exposure  to  the  lower  dose, 
whereas  a  rapid  elevation  of  Cortisol  occurred  in 
mullet  exposed  to  200  micrograms/L  PCP.  The 
rise  in  Cortisol  concentrations  was  accompanied  by 
a  marked  hyperglycemia  and  a  depletion  of  hepatic 
glycogen  reserves,  whereas  hepatic  ascorbic  acid 
concentration  and  serum  osmolality  rose  more 
slowly.  Changes  in  ascorbic  acid  concentrations 
were  evident  after  24-hr  exposure  to  either  dose, 
while  serum  osmolality  was  unaltered  after  48-hr 
exposure  to  100  micrograms/L  PCP.  Total  plasma 
cholesterol  levels  were  not  affected  by  either  dose 
of  PCP.  (See  also  W87-01717)  (Lantz-PTT) 
W87-01721 
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Neanthes  virens  was  used  to  study  the  effects  of 
exposure  to  silver  on  respiration,  on  the  concentra- 
tion of  Na(  +  ),  K(  +  ),  and  Ca(2  +  )  in  the  coelomic 
fluid,  and  on  the  water  balance  of  the  worms. 
These  parameters  were  correlated  with  the  levels 
of  silver  accumulated  by  the  worms.  Animals  were 
obtained  from  two  geographical  locations:  from 
Maine  where  the  levels  of  silver  in  the  environ- 
ment are  presumed  lower,  and  from  Long  Island 
Sound  near  Milford,  Connecticut  where  silver  has 
been  demonstrated  to  exist  in  the  sediments. 
Worms  from  Maine  accumulated  levels  of  silver  as 
high  as  209  ppm  (dry  weight),  whereas  Long 
Island  Sound  worms  accumulated  levels  only  as 
high  as  90  ppm.  In  'Maine'  worms,  exposure  to 
silver  resulted  in  a  decrease  in  the  rate  of  oxygen 
consumption  only  after  worms  had  accumulated 
113  ppm  silver.  The  oxygen  consumption  rates  of 
exposed  'local'  animals  were  not  significantly  dif- 
ferent from  that  of  the  controls,  but  were  signifi- 
cantly higher  than  'Maine'  worms  which  were 
similarly  exposed.  In  'Maine'  worms,  exposure  to 
silver  produced  an  increase  in  K(  +  )  concentra- 
tions, and  a  decrease  in  Ca(  +  )  concentrations  in 
coelomic  fluid  after  a  body  burden  of  88  ppm 
silver  was  reached.  The  concentration  of  Na(  +  ) 
did  not  show  any  significant  change.  'Local' 
worms   showed   no  change   in   Na(  +  )  or   K(  +  ) 


concentrations,  but  showed  a  decrease  in  Ca(+) 
concentration  in  their  coelomic  fluid.  Water  con- 
tent of  exposed  'Maine'  worms  showed  a  decrease, 
while  'local'  worms  did  not  exhibit  any  such  loste*. 
Exposure  to  silver  also  resulted  in  localized  edema 
in  the  parapodia  and  in  curled  posture  in  both  the 
'Maine'  and  the  'local'  worms,  although  the  'local'- 
worms  were  affected  to  a  lesser  degree  than  the 
'Maine'  worms.  It  is  postulated  that  the  'local' 
worms,  as  a  result  of  their  chronic  exposure  to 
sublethal  concentrations  of  silver  in  their  natural 
environment,  developed  a  tolerance  to  silver.  Thi» 
tolerance  could  account  for  the  low  level  of  silver 
in  the  body  and  the  relatively  smaller  alteration  of 
their  physiological  state  as  compared  to  that  of  the 
'Maine'  animals.  (See  also  W87-01717)  (Lantz- 
PTT) 
W87-01722 


FACTORS  AFFECTING  TRACE  METAL 
UPTAKE  AND  TOXICITY  TO  ESTUARINE  OR- 
GANISMS: I.  ENVIRONMENTAL  PARAM- 
ETERS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 

D.  W.  Engel,  W.  G.  Sunda,  and  B.  A.  Fowler. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  127-144,  8  fig,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Trace 
metals,  'Toxicity,  'Estuarine  environment,  'Bioac- 
cumulation, Environmental  effects,  Marine  ani- 
mals, Bioavailability,  Copper,  Cadmium,  Silver, 
Chemical  analysis,  Biological  analysis. 

Trace  metals  can  exist  in  a  variety  of  different 
chemical  forms  in  natural  waters  including  free 
ions,  inorganic  complexes,  organic  complexes,  and 
metal  adsorbed  on  or  incorporated  into,  particulate 
matter.  The  chemical  forms  of  a  metal  in  aqueous 
media  depend  on  both  the  chemical  properties  of 
the  individual  metal  and  the  chemical  composition 
of  the  natural  water.  This  paper  deals  only  with 
water  as  a  pathway  for  trace  metal  bioavailability, 
and  therefore,  with  processes  initiated  by  the  pas- 
sage of  a  trace  metal  across  external  membranes. 
Trace  metal  reactions  can  occur  in  both  directions 
and  all  components  of  the  system  are  interrelated. 
Therefore,  any  shift  in  one  portion  of  the  system 
will  affect  other  components  as  well.  The  ionic 
metal  concentration  (Me(n+))  (or  more  correctly 
its  activity  or  chemical  potential)  is  an  extremely 
important  variable  in  determining  trace  metal-biota 
interactions,  but  this  variable  itself  is  determined 
by  the  chemical  poise  of  the  entire  system.  Exam- 
ined is  the  aquatic  chemistry  of  copper,  cadmium, 
and  silver  with  emphasis  on  organic  and  inorganic 
complexation  in  estuarine  seawater.  The  chemical 
speciation  of  dissolved  copper,  cadmium  and  silver 
affect  the  biological  responses  of  organisms  ex- 
posed to  these  metals  and  from  these  data,  several 
conclusions  can  be  drawn:  (1)  The  aquatic  chemis- 
tries of  the  three  metals  are  complex;  broad  gener- 
alizations among  metals  concerning  their  chemis- 
tries and  biological  effects  cannot  be  made.  (2)  The 
toxicity  and  biological  accumulation  of  copper  and 
cadmium  appear  to  be  determined  primarily  by 
free  ion  concentration  (or  activity),  while  with 
silver,  chlorocomplexes  may  also  play  an  impor- 
tant chemical  role  in  the  accumulation  of  this  metal 
by  marine  organisms.  Thus,  although  the  free 
model  is  found  to  be  valid  in  many,  if  not  most 
instances,  it  does  not  appear  to  hold  true  in  all 
cases.  (3)  The  toxicity  and  bioaccumulation  of 
trace  metals  are  manifestations  of  chemical  proc- 
esses occurring  both  in  the  water  and  in  the  orga- 
nism, indicating  that  chemical  speciation  of  the 
metal  must  be  considered  when  conducting  these 
studies.  (See  also  W87-01717)  (Lantz-PTT) 
W87-01723 
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Many  marine  organisms  consumed  as  food  by  man 
are  known  to  concentrate  potentially  toxic  trace 
metals  from  the  environment  but  data  on  the  basic 
biological  processes  involved  in  this  phenomenon 
are  relatively  limited.  Such  data  are  of  extreme 
importance  both  with  respect  to  understanding 
how  marine  shellfish  survive  in  metal-polluted 
areas  and  assessing  the  role  of  these  organisms  as 
vectors  for  human  exposure  to  metals.  Combined 
ultrastructural,  analytical  and  biochemical  labora- 
tor>  studies,  have  identified  lysosomes,  low  molec- 
ular weight  metal-binding  proteins  and  concretions 
as  major  intracellular  compartments  responsible 
for  trace  metal  accumulation  in  several  species  of 
marine  shellfish.  Lysosomes  play  a  role  in  the 
intracellular  compartmentation  of  iron,  mercury, 
lead,  copper  and  zinc  in  marine  invertebrates.  Low 
molecular  weight  proteins  (6-10,000  MW)  bind 
cadmium,  copper,  manganese  and  zinc  in  various 
organs  of  commercially  important  marine  species 
under  both  laboratory  and  field  exposure  condi- 
tions. Intracellular  calcium-phosphorus  concre- 
tions in  kidneys  of  marine  bivalves  and  the  hepato- 
pancreas  of  crustaceans  have  also  been  shown  to 
be  primarily  responsible  for  the  high  levels  of 
several  potentially  toxic  trace  metals  found  in  these 
Drgans.  In  oysters,  accumulation  of  cadmium  by 
juls  can  be  altered  by  concomitant  exposure  of 
Dysters  to  cadmium  and  selenium,  although  total 
:admium  accumulation  by  this  marine  species  is 
lot  changed  by  the  elemental  interaction.  This 
iuggests  that  mechanisms  of  metal  uptake  and  stor- 
ige  differ  within  different  organ  systems.  A  major 
joint  to  be  derived  from  these  studies  is  that 
narine  species  appear  to  possess  a  variety  of  mech- 
inisms  for  metabolizing  and  accumulating  toxic 
netals  from  the  environment.  (See  also  W87- 
)1717)(Lantz-PTT) 
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iarly  sublethal  indicators  of  stress  were  studied 
sing  invertebrate  larval  stages.  Nauplii  of  the 
ommon  estuarine  barnacle  Balanus  improvisus 
we  exposed  for  48  to  96  hrs  to  copper  and 
admium.  Five  stress  indices  were  monitored  at  24- 
i  intervals:  mortality,  rate  of  development,  nor- 
lahty  of  molting,  spontaneous  swimming  speeds, 
nd  photobehavior.  Of  particular  interest  is  the 
valuation  of  behavioral  responses  as  stress  indices, 
lie  use  of  a  newly  developed  video-computer 
nalysis  system  now  allows  a  relatively  rapid  and 
ccurate  assessment  of  multiple  movement  param- 
ters.  Exposure  levels  of  Cu  ranged  from  10-160 
Pb,  which  is  below  the  96-hr  LC50.  Molting  to 
tage  III  was  progressively  delayed  with  increas- 
>g  Cu  concentration.  Loss  of  setae  and  deforma- 
on  of  appendages  occurred  in  nearly  all  stage  III 
anplu,  including  the  lowest  concentration  tested 


(10  ppb).  Spontaneous  swimming  speed  initially 
increased  from  20  to  80  ppb  Cu,  but  by  72  hrs  was 
significantly  depressed  at  all  exposure  levels.  Pho- 
tokinesis  and  phototaxis  also  changed,  but  only  at 
concentrations  above  threshold  for  changes  in 
spontaneous  swimming  speeds.  Phototactic  behav- 
ior was  also  altered  by  salinity,  and  a  further 
interaction  with  Cu  occurred.  Exposure  levels  of 
Cd  ranged  from  50-200  ppb.  At  30  ppt,  mortality 
for  96-hr  remained  below  50%  at  all  concentra- 
tions, while  at  15  ppt,  a  96-hr  LC50  occurred 
between  100  to  200  ppb  Cd.  At  100  ppb  Cd, 
development  was  delayed,  and  no  molting  abnor- 
malities were  noted.  At  24  hrs,  spontaneous  swim- 
ming speeds  were  increased  at  50  to  100  ppb  Cd  at 
30  ppt,  but  depressed  at  100  ppb  Cd  at  15  ppt. 
After  24-hrs  swimming  speeds  were  consistently 
depressed  at  100  ppb  Cd,  while  at  50  ppb  Cd  a 
mixed  response  was  observed.  Unlike  results  with 
Cu,  Cd  tended  to  enhance  positive  phototaxis. 
Embryo-larval  life  stages  of  marine  organisms  typi- 
cally proved  to  be  most  sensitive  to  pollutants. 
(See  also  W87-01717)  (Lantz-PTT) 
W87-01725 
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The  ontogeny  of  possible  resistance  and  metabolic 
capacity  adaptations  to  salinity  and  temperature 
were  studied  through  the  complete  larval  develop- 
ment of  the  caridean  shrimp,  Palaemonetes  pugio. 
Any  disruptions  in  these  responses  by  sublethal 
zinc  exposure  were  examined.  Changing  patterns 
in  survival  and  metabolic  rates  were  measured 
during  the  complete  larval  development  of  P. 
pugio,  reared  from  hatch  through  metamorphosis 
in  9  combinations  of  salinity  (7-3 1  ppt)  and  temper- 
ature (20-30  C),  both  with  and  without  exposure  to 
a  sublethal  zinc  concentration  (0.25  ppm  Zn). 
While  early  larval  stages  were  extremely  tolerant 
of  a  broad  range  of  salinities  and  temperatures,  late 
larval  stages,  beginning  with  the  second  to  the  last 
larval  stage,  were  more  sensitive  to  temperature. 
Furthermore,  as  larval  development  progresses, 
the  last  two  larval  stages  demonstrate  reduced 
resistance  to  high  salinities.  These  changing  salini- 
ty-temperature survival  patterns  during  the  ontog- 
eny of  P.  pugio,  were  modified  by  continuous 
sublethal  zinc  exposure  with  alterations  being  stage 
dependent  with  the  first  and  last  larval  stages  being 
most  sensitive  to  zinc.  The  most  pronounced  influ- 
ence of  sublethal  zinc  exposure  on  metabolic  rates 
of  developing  larvae  was  a  depression  of  the  respi- 
ratory rates  of  the  first  stage,  second  from  the  last 
and  the  last  larval  stage  under  conditions  of  moder- 
ate to  high  temperatures  in  high  salinities  and  in 
low  salinity-temperature  conditions.  These  alter- 
ations in  metabolic  capacity  are  in  agreement  with 
reduced  resistance  adaptations  of  P.  pugio  larvae 
reared  under  continuous  exposure  to  a  sublethal 
zinc  concentration.  Since  adaptive  capacities  and 
the  mechanism  involved  are  evolutionary  prod- 
ucts, it  appears  that  changing  ontogenetic  adaptive 
capacities  of  P.  pugio  reflect  phylogenetic  migra- 
tion from  life  in  marine  waters  to  life  in  freshwater. 
(See  also  W87-01717)  (Lantz-PTT) 
W87-01726 
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The  effect  of  a  broad  range  of  salinities  and  several 
mercury  concentrations  on  the  megalopa  and  early 
crab  stages  of  the  blue  crab,  Callinectes  sapidus 
were  studied,  considering  both  lethal  and  sublethal 
effects,  including  any  alterations  in  survival  and 
abnormalities  in  rate  of  development  within  each 
juvenile  stage.  Megalopae  of  C.  sapidus,  reared 
from  hatch  through  zoeal  development  at  25  C  and 
30  ppt  salinity,  were  maintained  through  comple- 
tion of  metamorphosis  and  through  the  first  two 
crab  stages  at  16  combinations  of  salinity  (10-40 
ppt)  and  mercury  (0-20  ppb)  to  determine  the 
individual  and  combined  influences  of  these  factors 
on  both  survival  and  rate  -of  development.  Individ- 
ual, but  not  interactive,  effects  of  salinity  and  mer- 
cury significantly  affected  viability  of  developing 
megalopae.  Survival  of  megalopae  was  highest  at  a 
salinity  of  30  ppt.  Concentrations  of  mercury, 
which  proved  sublethal  for  megalopae  developing 
at  optimal  salinity  conditions,  reduced  the  salinity 
range  for  successful  completion  of  metamorphosis 
of  C.  sapidus.  As  the  salinity  was  lowered,  less 
mercury  was  required  to  produce  equal  mortality 
among  megalopae.  Developmental  rates  of  C.  sapi- 
dus megalopae  were  significantly  influenced  by 
salinity  and  mercury.  Response-surface  analysis  es- 
timated a  minimum  developmental  duration  of  8 
days  to  exist  between  salinities  of  22  and  29  ppt  for 
megalopae.  Following  the  completion  of  metamor- 
phosis, C.  sapidus  was  more  resistant  to  altered 
salinity  conditions  and  to  mercury  toxicity.  The 
reduced  viability,  restricted  euryplasticity,  and  re- 
tarded developmental  rates  of  C.  sapidus  megalo- 
pae developing  at  low  ppb  concentrations  of  mer- 
cury, may  reduce  recruitment  into  parent  estuarine 
populations  and  alter  distributional  patterns  of  de- 
veloping C.  sapidus  larvae.  (See  also  W87-01717) 
(Lantz-PTT) 
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APPLICATION  OF  BIOCHEMICAL  AND 
PHYSIOLOGICAL  RESPONSES  TO  WATER 
QUALITY  MONITORING, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 

A.  N.  Sastry,  and  D.  C.  Miller. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  265-294,  3  fig,  3  tab,  92  ref. 

Descriptors:  'Water  pollution  effects,  'Biochemi- 
cal tests,  'Physiological  response,  'Water  quality 
control,  'Monitoring,  Bioindicators,  Environmen- 
tal effects,  Stress,  Acclimitization,  Adaptation, 
Water  quality  management,  Toxicity,  Sublethal  ef- 
fects, Ecological  effects. 

Biochemical  and  physiological  responses  can  pro- 
vide an  early  warning  of  reductions  in  water  qual- 
ity, typically  because  of  their  short  response  times 
to  natural  environmental  changes.  Environmental 
physiology  response  models  are  applicable  to  the 
development  of  pollutant  indices,  for  there  are 
many  parallels  between  physiological  responses  to 
natural  change,  and  pollutant  stress.  However,  in- 
terpretation of  the  significance  of  alterations  in 
biochemical  and  physiological  responses  to  pollut- 
ants may  not  always  be  straightforward,  since 
these  responses  are  subject  to  modification  by  a 
number  of  environmental  and  endogenous  factors. 
The  capacity  of  organisms  for  biochemical  and 
physiological  compensation  to  environmental 
change,  for  example,  may  markedly  modify  a  stress 
response  over  time.  A  number  of  reports  of  bio- 
chemical and  physiological  change  following  pol- 
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lutant  stress  are  cited  here.  The  utility  of  some  of 
these  responses  for  biomonitoring  is  largely  con- 
jectural, however,  since  very  few  studies  have 
been  conducted  in  field  organisms.  A  research 
approach  is  discussed  to:  (1)  apply  biochemical  and 
physiological  responses  to  long-term  stress,  (2) 
document  the  influence  of  biotic  and  abiotic  varia- 
bles on  these  responses,  (3)  identify  the  cause  and 
effect  relationships  and  effective  dose  thresholds, 

(4)  determine  the  potential  of  biomonitoring  spe- 
cies to  detoxify,  store  and  excrete  pollutants,  and 

(5)  evaluate  the  ecological  consequences  of  ob- 
served pollutant  effects.  (See  also  W87-01717) 
(Lantz-PTT) 

W87-01728 


EFFECTS  OF  CHRONIC  LOW  CONCENTRA- 
TIONS OF  NO.  2  FUEL  OIL  ON  THE  PHYSI- 
OLOGY OF  A  TEMPERATE  ESTUARINE 
ZOOPLANKTON  COMMUNITY  IN  THE 
MERL  MICROCOSMS, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

S.  L.  Vargo. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  295-322,  11  fig,  42  ref.  EPA 
Grant  No.  R803902020. 

Descriptors:  'Water  pollution  effects,  *Oil  pollu- 
tion, *  Physiological  ecology,  *Zooplankton,  ♦Es- 
tuaries, Ecological  effects,  Ecosystems,  Oil-water 
interfaces,  Respiration,  Toxicity,  Acartia  tonsa, 
Acartia  clausi,  Population  dynamics,  Excretion. 

Chronic  low  levels  of  an  oil-water  dispersion 
(OWD)  of  No.  2  fuel  oil  affect  the  respiration  and 
excretion  rates  of  zooplankton  in  the  MERL  mi- 
crocosms. An  average  concentration  of  180  ppb 
caused  irreversible  changes  in  the  respiration  and 
excretion  rates  of  chronically  exposed  animals, 
while  an  average  concentration  of  90  ppb  did  not. 
Respiration  and  excretion  rates  of  the  zooplankton 
community  were  stimulated  by  oil  concentrations 
between  98-133  ppb,  but  decreased  at  higher  con- 
centrations. The  6:N  ratio  for  the  community  de- 
creased at  lower  oil  concentrations  and  increased 
at  higher  concentrations,  indicating  a  switch  from 
proteins  to  carbohydrates  and  lipids  as  metabolic 
substrates.  The  physiological  responses  of  numeri- 
cally dominant  species  in  the  community,  in  one 
case  were  the  same  as  that  of  the  community 
(Acartia  tonsa),  and  in  the  other  not  (A.  clausi). 
Physiological  changes  shown  by  the  community 
and  its  species  lead  to  changes  in  total  abundance 
and  species  composition,  but  the  time  scale  of  these 
structural  changes  was  much  longer  than  that  for 
the  functional  changes.  Therefore,  monitoring  of 
physiological  changes  gives  an  earlier  indication  of 
the  effect  of  oil  on  the  community.  (See  also  W87- 
01717)  (Lantz-PTT) 
W87-01729 


EFFECTS  OF  CRUDE  OIL  ON  GROWTH  AND 
MIXED  FUNCTION  OXYGENASE  ACTIVITY 
IN  POLYCHAETES,  NEREIS  SP., 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
R.  F.  Lee,  J.  Stolzenbach,  S.  Singer,  and  K.  R. 
Tenore. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  323-334,  1  fig,  31  ref. 

Descriptors:  *Oil  pollution,  'Water  pollution  ef- 
fects, •Physiological  effects,  'Polychaetes,  Coastal 
waters,  Worms,  Georgia,  Food  chains, 
Benz(a)anthracene,  Hydrocarbons,  Nereis  suc- 
cinea. 

Changes  in  mixed  function  oxygenase  (MFO)  were 
monitored  activity  in  the  polychaetes,  Nereis  suc- 
cinea  and  N.  virens,  after  exposure  to  crude  oil  or 
certain  aromatic  hydrocarbons.  The  effects  of  oil 
on  growth  rales  of  N.  succinea  were  studied  in 
coastal  Georgia,  and  biomasses  per  individual  of  a 
population  of  N.  virens  were  compared  in  oil  con- 
taminated and  clean  sites  in  coastal  Maine.  Expo- 


sure to  crude  oil,  in  the  polychaete  N.  succinea 
from  coastal  Georgia,  resulted  in  a  decrease  in 
growth  rate  and  an  increase  in  mixed  function 
oxygenase  (MFO)  activity  relative  to  unexposed 
controls.  At  a  food  concentration  of  156  mg  nitro- 
gen/sq  m/day,  the  growth  rate  of  worms  fed  oil- 
contaminated  food  and  control  worms,  were  1.91 
+  0.22  and  2.73  +  0.30  mg/day,  respectively.  The 
authors  speculate  that  oil  affected  the  feeding  rate 
of  N.  succinea.  N.  virens,  from  an  oil-polluted  area 
of  Maine,  had  a  lower  weight  and  slightly  higher 
MFO  activity  than  worms  from  a  'clean'  site.  An 
increase  of  MFO  and  cytochrome  P-450,  a  compo- 
nent of  the  MFO  system,  was  found  in  intestinal 
homogenates  from  N.  virens  fed  food  contaminat- 
ed with  benz(a)anthracene,  a  polycyclic  aromatic 
hydrocarbons.  (See  also  W87-01717)  (Lantz-PTT) 
W87-01730 


COMPARISON  OF  SEVERAL  PHYSIOLOGI- 
CAL MONITORING  TECHNIQUES  AS  AP- 
PLIED TO  THE  BLUE  MUSSEL,  MYITLUS 
EDULIS,  ALONG  A  GRADIENT  OF  POLLUT- 
ANT STRESS  IN  NARRAGANSETT  BAY, 
RHODE  ISLAND, 

Environmental  Research  Lab.,  Narragansett,  RI. 
D.  K.  Phelps,  W.  Galloway,  F.  P.  Thurberg,  E. 
Gould,  and  M.  A.  Dawson. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  335-355,  7  fig,  4  tab,  19  ref. 

Descriptors:  'Physiological  effects,  'Monitoring, 
•Water  pollution  effects,  Mussels,  Stress  analysis, 
Narragansett  Bay,  Rhode  Island,  Marine  environ- 
ment, Nickel,  Crabs,  Tissue  analysis,  Nitrogen, 
Oxygen,  Metabolism,  Growth,  Gills,  Respiration. 

Sublethal  pollutant  stress  in  mussels  was  clearly 
detected  in  a  field-monitoring  situation  using  these 
criteria  of  physiological  response:  scope  for 
growth,  tissue  residue  analysis,  and  gill  respiration 
and  glycolytic  rates  in  either  gill  or  posterior  ad- 
ductor muscle.  Scope  for  growth  and  gill-tissue 
oxygen  consumption  are  both  valuable  indices  of 
metabolic  stress  in  mussels.  Scope  for  growth  is  the 
more  comprehensive,  labor-intensive  index.  It  has 
the  advantage  of  relating  an  index  of  condition 
directly  to  such  vital  whole-body  functions  as 
growth  and  reproduction.  Gill  respiration  is  a  sim- 
pler, faster  measure  that  can  be  used  with  larger 
numbers  of  animals  in  a  short  period  of  time  with 
limited  laboratory  space  available.  It  does  not, 
however,  provide  direct  information  on  feeding 
rates  or  nitrogen  metabolism.  Examination  of 
enzyme  activity  in  mussel  gill  and  posterior  adduc- 
tor muscle  confirmed  the  results  of  gill-tissue 
oxygen  consumption  and  the  scope  for  growth. 
Hemolymph  ion  and  adenylate  energy  charge 
measurements  did  not  detect  pollutant  stress  in 
mussels  held  at  the  polluted  field  station  of  this 
study.  The  relative  abundance  of  pinnotherid  crab 
commensals  proved  to  be  an  interesting  potential 
indicator  of  relative  pollution  in  the  field.  Analysis 
of  animal  tissues  for  specific  toxicants  has  been 
demonstrated  to  be  a  reliable  indicator  of  relative 
degree  of  pollution  in  the  field.  Levels  of  nickel  in 
Mytilus  tissues  for  each  of  the  four  stations  studied, 
were  remarkably  stable  over  a  three-year  period, 
and  both  nickel  and  petroleum  hydrocarbons  re- 
flected the  stress  gradient  in  Narragansett  Bay. 
This  study  presents  the  necessary  coupling  of 
tissue  residue  analyses  to  assess  biological  effects. 
(See  also  W87-01717)  (Lantz-PTT) 
W87-01731 


EFFECTS  OF  MUNICIPAL  WASTEWATER  ON 
FERTILIZATION,  SURVIVAL,  AND  DEVEL- 
OPMENT OF  THE  SEA  URCHIN,  STRONGY- 
LOCENTROTUS  PURPURATUS, 

Southern  California  Coastal  Water  Research 
Project  Authority,  Long  Beach. 
P.  S.  Oshida,  T.  K.  Goochey,  and  A.  J.  Mearns. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  389-402,  4  tab,  20  ref.  Universi- 
ty of  Southern  California  Marine  and  Freshwater 


Biomedical  Center,  USPH  Grant  No.  1  P30  ESO 
1965-015RC. 

Descriptors:  'Municipal  wastewater,  'Water  pol- 
lution effects,  'Survival,  'Fertilization,  'Urchin*, 
Toxicity,  Larvae,  Embryonic  growth  stage,  Di- 
gested sludge,  Effluents,  Santa  Monica  Bay,  Cali- 
fornia, Bioassays.  Seawater. 

Nearly  one  billion  gallons  (3.70  billion  liters)  of 
municipal  wastewater  are  discharged  daily  into 
coastal  waters  of  the  Southern  California  Bight. 
Most  of  the  wastewaters  are  unchlorinated  and  are 
injected  into  the  ocean  through  deep  ocean  outfalls 
(60  m  depth,  several  km  offshore)  fitted  with  multi- 
port  diffusers  which  initially  dilute  the 
wastewaters  by  factors  of  80  to  200.  An  important 
purpose  of  this  dilution  is  to  mitigate  possible 
toxicity  to  marine  life  in  the  water  column.  How- 
ever, marine  organisms  have  rarely  been  used  to 
assess  the  toxicities  of  these  effluents.  Instead, 
freshwater  fish  have  been,  and  still  are  being  used 
as  96-hour  bioassay  organisms  for  the  determina- 
tion of  wastewater  toxicity.  Because  of  this  reli- 
ance on  freshwater  fish,  it  is  uncertain  whether  or 
not  water  quality  near  the  discharges  is  suitable  for 
survival  and  growth  of  sensitive  stages  of  marine 
organisms.  This  paper  examines  the  subject  of 
wastewater  toxicity  by  studying  the  effects  of  mu- 
nicipal wastewater  and  digested  sludge  on  fertiliza- 
tion, survival,  and  development  of  purple  sea 
urchin  gametes,  embryos,  and  larvae.  These  early 
life  stages  are  both  sensitive  to  marine  pollutants 
and  critical  for  normal  growth  of  the  urchins.  It 
was  found  that  municipal  wastewaters  reduced  fer- 
tilization of  urchin  eggs  at  concentrations  generally 
higher  than  1-7%  effluent.  Using  a  100  to  1  sea- 
water  to  effluent  ratio  as  a  hypothetical  'minimum 
initial  dilution'  of  effluents  and  sludge  injected  into 
the  ocean,  two  of  three  effluents  tested  did  not 
affect  fertilization  outside  the  zone  of  initial  dilu- 
tion. Digested  sludge,  as  discharged  into  the  Santa 
Monica  Bay,  California,  was  very  toxic  within  and 
near  the  zone  of  initial  dilution.  The  urchin  fertil- 
ization test  was  5-10  times  more  sensitive  than  the 
96-hour  freshwater  fish  bioassay  now  being  used 
by  the  dischargers.  (See  also  W87-01717)  (Lantz- 
PTT) 
W87-01733 


PHYSIOLOGICAL  EFFECTS  OF  SOUTH  LOU- 
ISIANA CRUDE  OIL  ON  LARVAE  OF  THE 
AMERICAN   LOBSTER   (HOMARUS   AMERI- 

CANUS), 

Woods  Hole  Oceanographic  Institution,  MA. 
J.  M.  Capuzzo,  and  B.  A.  Lancaster. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  405-423,  4  fig,  5  tab,  35  ref. 
Dept.  of  Interior  Contract  No.  AA  551-CT9-5. 

Descriptors:  'Physiological  effects,  'Oil  pollution, 
'Larvae,  'Lobsters,  'Water  pollution  effects, 
Lethal  limits,  Toxicity,  Respiration,  Excretion, 
Ammonia,  Oxygen,  Nitrogen,  Larval  growth 
stage,  Metabolism,  Metamorphosis,  Growth. 

The  sublethal  effects  of  exposure  to  0.25  ppm 
South  Louisiana  crude  oil  on  larvae  of  the  Ameri- 
can lobster  were  evaluated.  Respiration  rates,  am- 
monia excretion  rates  and  0:N  ratios  were  moni- 
tored at  24-hr  and  72-hr  during  a  96-hr  exposure 
period.  Significant  reductions  in  respiration  rates 
and  0:N  ratios  were  detected  for  all  larval  stages 
after  72-hr  exposure,  indicating  an  increased 
demand  on  protein  catabolism  as  a  result  of  oil 
exposure.  In  further  studies  the  effect  of  crude  oil 
on  the  molt  of  stage  IV  larvae  to  the  postlarval 
form  (stage  V),  and  the  recovery  potential  of  lob- 
sters transferred  to  clean  seawater,  were  investigat- 
ed. Significant  differences  in  all  of  the  physiologi- 
cal parameters  were  detected  between  control  and 
oil-exposed  lobsters  during  exposure  and  post-ex- 
posure "periods.  Energy  metabolism  of  larval  and 
juvenile  lobsters  is  apparently  affected  by  crude  oil 
exposure  in  the  laboratory,  and  recovery  is  not 
immediate  in  the  post-exposure  period.  These 
changes  in  energetics  may  become  particularly 
critical   during  metamorphosis  of  larval  lobsters 
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and  the  transitional  period  between  pelagic  and 
benthic  habits.  Understanding  these  responses  of 
larval  lobsters  to  acute  oil  exposures  will  provide 
scientists  with  a  better  basis  for  predicting  the 
overall  impact  of  oil  spills  on  lobster  populations. 
(See  also  W87-01717)  (Lantz-PTT) 
W87-01734 


EXCRETION  OF  AROMATIC  HYDROCAR- 
BONS AND  THEnt  METABOLITES  BY 
FRESHWATER  AND  SEAWATER  DOLLY 
VARDEN  CHAR, 

California  State  Univ.,  Chico.  Dept.  of  Biological 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  PETROLEUM  HYDROCARBONS 
ON  THE  GROWTH  AND  ENERGETICS  OF 
MARINE  MICROALGAE, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 

J.  E.  Armstrong,  S.  W.  G.  Fehler,  and  J.  A. 
Calder. 

IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  449-466,  7  fig,  2  tab,  29  ref. 
NSF  Grant  OCE-76-82842. 

Descriptors:  'Water  pollution  effects,  *Oil  pollu- 
tion, *Hydrocarbons,  'Growth,  'Microalgae, 
Marine  environment,  Biochemistry,  Kinetics,  En- 
zymes, Adenosine  triphosphate,  Photosynthesis, 
Bioaccumulation. 

The  short  and  long  term  effects  of  oil  water- 
soluble  fractions  and  specific  compounds  on  the 
growth,  electron  transport  systems,  and  kinetics  of 
selected  enzymes  werre  studied.  Water-soluble  pe- 
troleum hydrocarbons  in  general  can  be  classified 
as  non-specific  metabolic  inhibitors.  Chronic  ef- 
fects to  marine  microalgae  include  a  reduction  in 
the  cellular  ATP  pools  with  or  without  a  concomi- 
tant reduction  in  the  rate  of  growth.  Exposure  of 
microalgae  to  oil  water-solubles  inhibits  photosyn- 
thetic  electron  transport  as  measured  by  photosyn- 
thetic  oxygen  evolution,  medium  alkalization,  and 
initial  uncoupling  of  oxidative  phosphorylation  as 
indicated  by  an  increased  respiratory  oxygen  con- 
sumption. Inhibition  or  an  enhancement  of  the 
initial  reaction  rate  of  specific  enzyme  or  enzyme 
systems  of  microalgae  can  be  attributed  to  petrole- 
um water-solubles  and  specific  hydrocarbons.  The 
significance  of  these  alterations  in  specific  enzyme 
activities  are  not  clear  at  present.  Oil  water-solu- 
bles inhibit  photosynthetic  reactions  at  very  low 
dose  levels  suggesting  direct  action  on  the  electron 
transport  systems  by  specific  compounds  or  classes 
of  compounds,  likely  the  N,  S,  O  -  substituted 
aromatics.  Long-term  effects  such  as  reduced  ATP 
pools  and  extended  lags  in  growth  are  more  likely 
caused  by  the  uptake  and  incorporation  of  aromat- 
ic hydrocarbons  into  the  cell  membrane.  (See  also 
W87-01717)  (Lantz-PTT) 
W87-01736 


STUDY  OF  THE  RECOVERY  OF  A  MARINE 
ISOPOD  (SPHAEROMA  QUADRIDENTATUM) 
FROM    PETROLEUM-DEDUCED    SENSTLTVI- 

Texas  Univ.  at  Austin,  Port  Aransas.  Port  Aransas 
Marine  Lab. 

W.  Y.  Lee,  and  J.  A.  C.  Nichol. 
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Descriptors:  'Isopods,  'Water  pollution  effects, 
Sensitivity  analysis,  'Oil  pollution,  'Recuper- 
ation, Marine  environment,  Ecological  effects,  Sur- 
wyal,  Toxicity,  Sea  water,  Bioaccumulation,  Oil 
ipills,  Chemical  analysis. 

Experiments  were  designed  to  determine  (a) 
whether  offspring  of  water  soluble  fractions  of  a 


No.  2  fuel  oil  (WSF)-exposed  isopods  become  less 
resistant  to  WSF  in  terms  of  rates  of  development, 
reproduction,  and  survival,  and  (b)  the  number  of 
generations  it  would  take  to  recover  from  such 
exposure.  Chronic  exposure  of  juvenile  isopods  to 
low  levels  of  WSF  resulted  in  a  less  resistant  F  sub 
1  generation.  Petroleum-induced  susceptibility 
lasted  for  about  1  to  2  generations  when  progeny 
of  exposed  isopods  were  grown  in  WSF-free  sea 
water.  Based  on  the  life  cycle  of  Saphoeroma 
quadridentatum  observed  in  the  laboratory,  treated 
isopods  required  only  1/2  to  1  year  to  recover  in 
WSF-free  sea  water.  This  short  time  interval  was 
related  to  published  data  on  the  rates  of  accumula- 
tion and  depuration  of  petroleum  compounds  by 
marine  invertebrates.  The  rapid  loss  of  accumulat- 
ed hydrocarbons  in  clean  sea  water  was  probably 
the  main  reason  why  petroleum-induced  sensitivity 
did  not  persist  over  a  long  period  of  time.  Isopods 
in  this  study  recovered  more  rapidly  than  the  fauna 
in  an  oil-spill  site.  Since  recovery  of  isopods  took 
place  in  WSF-free  sea  water,  the  estimated  time 
interval  should  be  considered  only  as  the  minimum 
time  period  for  a  population  to  recover  following 
an  oil  spill.  However,  when  applying  laboratory 
results  to  a  field  study,  the  authors  suggest  that 
other  factors  such  as  the  chemical  characteristics 
of  oil  and  its  persistence  in  the  environment  must 
be  also  taken  into  account.  (See  also  W87-01717) 
(Lantz-PTT) 
W87-01737 


ECOLOGICAL  PERSPECTIVE  OF  THE  EF- 
FECTS OF  MONOCYCLIC  AROMATIC  HY- 
DROCARBONS ON  FISHES, 

National  Marine  Fisheries  Service,  Tiburon,  CA. 
Tiburon  Lab. 

J.  A.  Whipple,  M.  B.  Eldridge,  and  P.  Benville  Jr. 
IN:  Biological  Monitoring  of  Marine  Pollutants, 
Proceedings  of  a  Symposium  on  Pollution  and 
Physiology  of  Marine  Organisms,  Milford,  Con- 
necticut, November  7-9,  1980.  Academic  Press, 
New  York,  1981.  p  483-551,  9  fig,  12  tab,  103  ref. 

Descriptors:  'Ecological  effects,  'Aromatic  com- 
pound, 'Hydrocarbons,  'Fish,  'Water  pollution 
effects,  San  Francisco  Bay,  California,  Bioaccumu- 
lation, Population,  Dynamics,  Growth  stages, 
Physiological  ecology,  Benzene,  Toluene,  Xylenes, 
Ethylbenzene,  Bass,  Flounder,  Herring,  Anchovy, 
Salmon. 

Monocyclic  aromatic  hydrocarbons  (MAH)  and 
their  potential  effects  on  aquatic  resources  are 
prevalent  in  estuarine  ecosystems  such  as  the  San 
Francisco  Bay-Delta,  and  may  constitute  a  chronic 
pollution  threat.  These  toxic  petrochemicals,  inter- 
acting with  other  pollutants,  could  cause  quantita- 
tive reductions  in  the  production  of  fish  popula- 
tions by  decreasing  growth,  reproduction,  egg  via- 
bility, larval  recruitment  and  survival.  There  are 
also  qualitative  effects  on  fisheries,  such  as  condi- 
tion of  fish  flesh  and  increased  parasitism  and 
disease.  The  sources  and  fates  of  MAH  and  their 
effects  on  fishes  are  summarized.  The  chronic  ef- 
fects of  monoaromatics  are  examined  in  the  con- 
text of  a  qualitative  conceptual  model,  suggesting 
interactive  effects  of  inherent  environmental  fac- 
tors (abiotic  and  biotic).  Variability  in  uptake, 
bioaccumulation  and  effects  of  monocyclics  is  con- 
sidered in  relation  to  inherent  differences  in  fishes. 
The  interaction  of  these  inherent  differences  with 
temperature,  salinity,  pollutants  and  parasitism)  is 
also  discussed.  Monocyclic  aromatics  discussed  in- 
clude: benzene,  toluene,  xylenes,  ethylbenzene  and 
substituted  benzenes.  Species  discussed  include: 
striped  bass,  starry  flounder,  Pacific  herring,  north- 
ern anchovy  and  Chinook  salmon.  The  possible 
relationship  of  selected  genotypic  differences  to 
variability  in  uptake,  bioaccumulation  and  effects  is 
discussed  for  striped  bass  and  starry  flounder.  Dif- 
ferences among  the  following  life  history  stages 
also  occur:  spawning  adults,  gametic  eggs, 
spawned  eggs,  embryos,  larvae,  juveniles  and  non- 
spawning  adults.  Larvae,  for  example,  appear  to 
bioaccumulate  very  high  levels  of  monocyclic  aro- 
matics. Many  responses  appear  to  be  nonspecific 
responses  to  pollutant  stress,  but  some  specific 
effects  (e.g.,  blood  parameters)  may  also  occur. 
(See  also  W87-01717)  (Lantz-PTT) 
W87-01738 


REGIONAL  DISTRIBUTION  OF  SOME 
WATER  QUALITY  VARIABLES  IN  FINNISH 
COASTAL  WATERS, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01744 


EFFECT  OF  ACIDIC  PRECD7LTATION  ON 
AMPHIBIAN  BREEDING  IN  TEMPORARY 
PONDS  IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Biology. 

J.  Freda,  and  W.  A.  Dunson. 

Air  Pollution  and  Acid  Report  No.  22,  Biological 
Report  80(40-22),  November  1985.  85  p,  14  fig,  18 
tab,  73  ref,  3  append.  USDI  FWS  Coop.  Agree- 
ment 14-16-0009-154B. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Amphibians,  'Ponds,  'Pennsylvania,  Hydrogen 
ion  concentration,  Frogs,  Salamanders,  Lethal 
limit,  Survival,  Sodium. 

This  study  assessed  the  impacts  of  acid  deposition 
on  amphibian  breeding  in  temporary  ponds  in 
Pennsylvania  by  investigating  the  lowest  pH's  at 
which  embryos  could  hatch,  the  physiological  ef- 
fects of  low  pH  on  amphibian  larvae,  pond  chemis- 
try and  the  influence  of  rainfall  on  pond  pH,  and 
the  effect  of  pond  pH  on  embryonic  survival  and 
local  distribution  of  Ambystoma  jeffersonianum 
and  Rana  sylvatica.  At  very  low  pH's,  embryos 
stopped  development  soon  after  exposure.  At 
higher  but  still  lethal  pH's,  embryos  became  curled 
and  failed  to  hatch.  Embryos  of  Ambystoma  were 
able  to  hatch  even  though  they  were  curled,  but  R. 
sylvatica  became  trapped  and  died.  Acute  exposure 
to  low  pH's  depressed  sodium  resulting  in  death. 
Increasing  the  external  calcium  concentration  ex- 
tended survival  time  by  slowing  the  loss  of  sodium. 
Chronic  exposure  to  low  pH's  resulted  in  reduc- 
tion in  body  sodium  but  to  a  lesser  degree.  R. 
sylvatica  tadpoles  from  a  low  pH  pond  had  lower 
body  sodium  than  tadpoles  from  a  nearby  high  pH 
pond.  Tadpoles  from  both  ponds  placed  in  a  low 
pH  pond  underwent  higher  sodium  efflux  than 
when  placed  in  the  high  pH  pond.  In  studying  the 
effect  of  low  environmental  pH,  A.  jeffersonianum 
was  intolerant  of  low  pH  and  was  absent  from 
most  acidic  ponds.  R.  sylvatica  was  tolerant  and 
was  found  in  ponds  with  the  lowest  pH.  (Author's 
abstract) 
W87-01755 


5D.  Waste  Treatment  Processes 


TOXIC  AND  HAZARDOUS  WASTES:  PRO- 
CEEDINGS OF  THE  SEVENTH  MID-ATLAN- 
TIC INDUSTRIAL  WASTE  CONFERENCE, 
JUNE  23-25, 1985. 

Technomic  Publishing  Co.,  Lancaster,  PA.  1985. 
Edited  by  Irwin  J.  Kugelman.  587  p. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Conferences,  'Industrial  wastes,  Biological  treat- 
ment, Physicochemical  treatment,  Pretreatment  of 
water,  Groundwater,  Land  disposal,  Recycling, 
Sludge. 

Mid-Atlantic  Industrial  Waste  Conferences  are  de- 
signed to  provide  a  forum  for  interchange  of  new 
technical  as  well  as  nontechnical  solutions  for  in- 
dustrial pollution  control  problems  of  the  region. 
They  provide  an  opportunity  for  the  regulatory 
agencies,  industries,  universities,  and  consulting  en- 
gineers to  exchange  information  regarding  their 
various  activities.  The  theme  of  the  Seventeenth 
Conference  was:  Focus  on  Problem  Solving.  Tech- 
nical sessions  included:  biological  treatment,  pre- 
treatment, physical  chemical  treatment,  ground- 
water, land  application  and  liners,  resource  recov- 
ery, hazardous  waste,  metals  and  industrial  waste, 
sludge  management,  and,  safety  and  right-to-know. 
This  book,  which  is  an  outgrowth  of  these  pro- 
ceedings, is  intended  to  provide  a  state-of-the-art 
synopsis  of  contemporary  practice  in  the  control  of 
industrial,  toxic,  and  hazardous  wastes.  (See  also 
W87-00833  through  W87-O0869)  (Author's  ab- 
stract) 
W87-0O832 
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WASTE  TREATMENT  AND  METHANE  PRO- 
DUCTION USING  THE  ANAEROBIC  FLUID- 
IZED  BED  SYSTEM, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 
and  Urban  Engineering. 
W.  K.  Shieh,  J.  D.  Keenan,  and  C.  T.  Li. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  6-15,  8  fig,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Methane, 
•Anaerobic  fluidized  beds,  Anaerobic  digestion, 
Fluidized  bed  process,  Cost  analysis,  Biomass,  Re- 
cycling, Chemical  oxygen  demand. 

The  anaerobic  fluidized  bed  (AFB)  system  is  a 
recent  process  innovation  in  anaerobic  biotechnol- 
ogy which  has  been  demonstrated  to  be  highly 
cost-effective  for  liquid  waste  treatment,  for  bio- 
mass conversion,  and  for  biochemical  recovery 
and  production.  Unlike  the  conventional  biofilm 
systems  in  which  the  growth  support  media  are 
fixed  in  space  either  by  gravity  or  by  direct  attach- 
ment to  the  reactor  wall,  an  AFB  system  retains 
the  growth  support  media  in  suspension  by  drag 
forces  exerted  by  the  upflowing  wastewater.  Im- 
mobilization of  microorganisms  on  the  small,  fluid- 
ized media  results  in  a  very  high  reactor  biomass 
holdup  which  enables  the  system  to  be  operated  at 
significantly  higher  liquid  throughputs  with  practi- 
cal absence  of  biomass  washout.  Because  the  AFB 
system  is  still  at  an  early  stage  of  development, 
research  efforts  are  needed  to  gain  better  insight 
into  the  complex  nature  of  the  system  in  order  to 
develop  a  more  rational  design  and  control  proce- 
dure. This  paper  reports  and  discusses  a  laboratory 
investigation  on  the  efficacy  of  the  AFB  system  for 
liquid  waste  treatment  and  methane  production. 
The  glucose  was  used  as  the  main  substrate.  The 
following  specific  conclusions  can  be  drawn:  (1) 
more  than  90%  of  feed  COD  can  be  removed  in  an 
AFB  system  up  to  COD  loading  of  approximately 
40  kg/cu  m/day  when  the  starting  compound  is 
glucose,  (2)  About  332  liter  of  methane  are  pro- 
ducedAg  COD  removed  in  an  AFB  system  and 
this  methane  production  rate  is  independent  of  the 
COD  loading  applied.  The  observed  methane  pro- 
duction rate  is  93%  of  the  theoretical  maximum 
value  when  the  starting  compound  is  glucose,  (3) 
The  COD  removal  efficiency  of  an  AFB  system 
becomes  independent  of  feed  COD  concentration 
providing  that  HRT  is  maintained  above  a  certain 
level,  (4)  The  AFB  system  is  capable  of  retaining  a 
very  high  biomass  holdup  even  at  a  low  feed  COD 
concentration,  (5)  The  distribution  of  biomass 
holdup  in  an  AFB  system  is  relatively  uniform 
because  of  the  completely  mixed  conditions  main- 
tained and  the  continuous  biofilm  sloughing  proc- 
ess induced  by  the  effervescence  caused  by  rising 
methane  gas  bubbles,  and,  6)  The  continuous  bio- 
film sloughing  process  observed  in  this  investiga- 
tion eliminates  the  requirement  for  intentional 
sludge  wasting.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00833 


INTERMITTENT  BIOLOGICAL  TREATMENT 
OF  HAZARDOUS  WASTES, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

A.  S.  Weber,  and  M.  R.  Matsumoto. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  16-28,  9  fig,  7  ref. 

Descriptors:  'Biological  treatment,  'Hazardous 
wastes,  'Intermittent  treatment,  'Industrial  wastes, 
Combined  treatment,  Chemical  oxygen  demand, 
Groundwater  pollution,  Leachates,  Physicochem- 
ical  treatment. 

From  1970  through  1977,  Pollution  Abatement 
Services,  Inc.  operated  a  high-temperature  liquid 
waste  incinerator  facility  in  Oswego,  New  York. 
During  that  time,  a  wide  variety  of  inorganic  and 
organic  wastes  infiltrated  surface  and  groundwat- 
ers contiguous  to  the  site.  Following  its  closure  in 
1977,  a  number  of  remedial  measures  were  pro- 
posed and  implemented  al  the  PAS  site  to  alleviate 
surface  problems.  Treatment  process  requirements 
arc  unique  at  the  PAS  site  because  of  low  ground- 


water and  leachate  pumping  rates.  To  achieve  cost 
effective  operation  of  the  planned  facilities,  fre- 
quency of  treatment  is  expected  to  be  no  greater 
than  once  a  week,  and  may  be  as  long  as  once 
every  5  weeks.  Thus,  treatment  processes  that  can 
be  operated  on  an  intermittent  basis  are  required. 
Motivated  by  similar  problems  with  physicochem- 
ical  treatment  alone  several  studies  have  been  con- 
ducted by  industrial  concerns  to  assess  the  biotrea- 
tability  of  high  strength  chemical  wastes  and/or 
leachates.  Based  on  the  experimental  results  of  the 
PAS  groundwater  treatability  study,  biological 
treatment  in  conjunction  with  activated  carbon 
must  be  used  to  achieve  an  acceptable  effluent 
quality.  An  added  benefit  of  the  combined  treat- 
ment system  is  a  reduction  in  carbon  usage.  These 
findings  coincide  with  results  of  recent  studies 
conducted  by  industrial  concerns.  However,  on  the 
basis  of  the  preliminary  experimental  data,  the 
proposed  bioreactor  can  reduce  PAS  groundwater 
COD  concentrations  by  greater  than  70%  under 
the  worst  conditions  (no  acclimation)  and  by  great- 
er than  85%  if  acclimation  is  achieved  after  reactor 
startup.  When  biological  treatment  is  coupled  with 
activated  carbon  a  COD  treatment  efficiency  of 
nearly  99%  is  achieved.  Using  the  preliminary 
experimental  results  of  the  treatability  study  re- 
ported in  this  paper,  a  treatment  flowsheet  or 
aeration  -  precipitation  -  settling  -  biological  treat- 
ment -  granular  activated  carbon  has  been  tenta- 
tively selected  for  the  PAS  site.  (See  also  W87- 
00832)  (Lantz-PTT) 
W87-00834 


TREATMENT  OF  NUTRIENT  DEFICIENT 
WASTEWATERS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  H.  Sherrard,  and  T.  A.  Broderick. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  29-40,  2  fig,  3  tab,  46  ref. 

Descriptors:  'Deficient  elements,  'Industrial 
wastewater,  'Wastewater  treatment,  Biological 
oxygen  demand,  Nitrogen,  Phosphorus,  Sludge, 
Anaerobic  digestion,  Anhydrous  ammonia,  Calci- 
um dihydrogen  phosphate. 

Addition  of  nitrogen  and/or  phosphorus  to  certain 
industrial  wastewaters  has  long  been  recognized  as 
necessary  to  reduce  the  biochemical  oxygen 
demand  (BOD).  Microbial  growth  will  not  occur 
in  the  absence  of  nutrients  and  consequently  organ- 
ic laden  wastewaters  cannot  be  oxidized  or  stabi- 
lized. Addition  of  the  correct  amount  of  nutrients 
is  desired  for  two  reasons:  (a)  their  purchase  repre- 
sents a  cost  which  should  be  minimized,  and  (b) 
excess  addition  can  results  in  receiving  stream  eu- 
trophication  problems.  Convenient  ratios  relating 
BOD  to  nitrogen  and  phosphorus  have  been  devel- 
oped which  serve  as  a  guideline  for  nutrient  sup- 
plementation. These  ratios  may  be  misleading  if 
considered  fixed,  however.  A  thorough  under- 
standing of  their  development  and  the  principles  of 
microbial  growth  kinetics  and  treatment  process 
stoichiometric  fundamentals  is  necessary  to  apply 
the  ratios  intelligently  in  a  given  situation.  Based 
on  a  thorough  review  of  past  and  current  practices 
regarding  addition  of  nitrogen  and  phosphorus  to 
nutrient  deficient  wastewaters  it  may  be  concluded 
that:  (a)  The  maximum  amount  of  nitrogen  and 
phosphorus  is  being  added  to  most  industrial 
wastewaters  with  little  regard  being  given  to  mini- 
mizing their  addition,  (b)  Lower  nutrient  require- 
ments can  be  realized  by  altering  process  operating 
conditions.  High  sludge  ages  (low-rate  treatment) 
results  in  lower  waste  sludge  production  than  low 
age  sludge  ages  (high-rate  treatment).  Nutrients  are 
required  in  direct  proportion  to  waste  sludge  pro- 
duction, (c)  Nitrogen  and  phosphorus  are  being 
added  at  concentrations  far  in  excess  of  their  re- 
quirements for  anaerobic  wastewater  treatment 
systems,  (d)  To  minimize  chemical  costs,  anhy- 
drous ammonia  and  calcium  dihydrogen  phosphate 
should  be  chosen  as  sources  of  nitrogen  and  phos- 
phorus, respectively.  (See  also  W87-00832)  (Lantz- 
PTT) 
W87-00835 


APPLICATION  OF  BIOTHANE  TECHNOLO- 
GY FOR  ANAEROBIC  TREATMENT  OF 
THERMAL  SLUDGE  CONDITIONING 
DECANT  LIQUOR, 

Biothane  Corp.,  Camden,  NJ. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-O0836 


COMMUNITY  AND  INDUSTRY  WORKING 
TOGETHER  TO  SOLVE  ENVmONMENTAL 
PROBLEMS:  TREATMENT  OF  PRETREATED 
COKE  PLANT  WASTEWATERS  IN  A  MUNICI- 
PAL SEWAGE  TREATMENT  PLANT, 
Bethlehem  Steel  Corp.,  PA.  Homer  Research 
Labs. 

R.  E.  Watkins,  and  W.  H.  Grim. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  57-73,  3  fig,  6  tab. 

Descriptors:  'Coke  plants,  'Industrial 
wastewaters,  'Municipal  wastewaters, 

•Wastewater  treatment,  'Corporate-Municipal  co- 
operation, Regional  planning,  Environmental  pro- 
tection, Solid  waste  disposal,  NPDES,  Bethlehem, 
Pennsylvania. 

During  the  past  two  years,  the  city  of  Bethlehem, 
PA,  and  the  Bethlehem  Steel  Corporation  have 
worked  closely  together  in  a  full-scale  test  pro- 
gram designed  to  help  the  city's  wastewater  treat- 
ment plant  comply  with  stringent  State  and  Feder- 
al effluent  standards  and  at  the  same  time  provide 
additional  treatment  of  pretreated  wastewaters 
from  the  coke  works  at  Bethlehem  Steel's  Bethle- 
hem Plant.  This  paper  reviews  the  major  results  of 
that  program  and  the  significance  of  these  coopera- 
tive efforts.  Described  here  are:  (1)  Bethlehem's 
municipal  wastewater  plant,  Bethlehem  plant's 
coke  plant  wastewater  treatment  facilities,  (2)  the 
cooperative  program  between  the  city  and  Bethle- 
hem Steel  Corporation,  and,  (3)  the  results  of 
sewage  treatment  plant  (STP)  operations,  laborato- 
ry studies,  and  a  full-scale  plant  trial.  Based  upon 
the  results  of  this  three  phase  cooperative  program, 
we  have  reached  the  following  conclusions:  (1) 
The  treatment  of  pretreated  wastewaters  from  the 
Bethlehem  Steel  Coke  plant  in  the  city's  STP  is  a 
technically  feasible  and  environmentally  sound 
option  for  treating  these  wastewaters;  (2)  The 
city's  STP  has  the  capacity  to  treat  these 
wastewaters  without  any  adverse  effects  on  its 
ability  to  meet  its  NPDES  Permit  limitations;  (3) 
Successful  accomplishment  of  this  project  may 
provide  Bethlehem  Steel  Corporation  with  the  op- 
portunity to  avoid  significant  capital  expenditures 
for  add-on  treatment  facilities  to  meet  federal  efflu- 
ent limitations.  This  in  turn  will  allow  the  corpora- 
tion to  direct  more  funds  into  appropriate  modern- 
ization projects  which  will  help  preserve  jobs  in 
the  Bethlehem  Plant  and  elsewhere  in  the  City  of 
Bethlehem;  and,  (4)  The  overall  success  of  this 
project  in  the  resolution  of  environmental  problem 
is  the  result  of  a  long-term  and  continuing  coopera- 
tion between  the  City  of  Bethlehem  and  Bethlehem 
Steel  Corporation.  (See  also  W87-O0832)  (Lantz- 
PTT) 
W87-00837 


PRETREATMENT  OF  FLUORIDE  BEARING 
WASTEWATERS, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
J.  V.  Interrante,  and  G.  A.  Prior. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  74-92,  4  fig,  6  tab,  4  ref. 

Descriptors:  'Pretreatment  of  wastewater,  'Fluo- 
ride, 'Industrial  wastewaters,  Municipal  water, 
Clarification,  Precipitation,  Alum,  Ion  exchange, 
Effluents. 

The  treatment  of  fluoride-bearing  wastewaters  has 
become  an  area  of  increasing  concern  as  fluoride 
content  in  drinking  water  has  become  part  of  the 
public  and  regulatory  agenda.  High  levels  of  fluo- 
ride in  drinking  water  supplies  are  known  to  cause 
mottled  enamel  (dental  fluorosis).  This  form  of 
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dental  disfigurement  makes  control  of  fluoride 
levels  important  to  protect  public  health.  Fluoride 
is  not  considered  to  be  a  toxic  pollutant  by  the 
EPA,  although  it  has  been  shown  to  be  toxic  to 
livestock  and  some  forms  of  plants.  The  National 
Academy  of  Science  has  recommended  upper 
limits  for  fluoride  for  continuous  irrigation  use  in 
acidic  soils  (to  protect  against  toxic  effects  on 
plants  and  crop  yields),  and  for  watering  of  live- 
stock, of  1  mg/1  and  2  mg/1,  respectively.  Fluori- 
dation has  also  become  a  common  practice  in  this 
country  to  prevent  tooth  decay,  and  some  amount 
of  fluoride  in  public  water  supplies  is  desirable. 
The  EPA's  Interim  Primary  Drinking  Water 
Standards  set  limits  of  1.4  -  2.4  mg/1.  Since  fluoride 
will  not  be  removed  by  a  municipal  treatment 
plant,  even  an  industry  for  which  no  categorical 
standard  for  fluoride  exists  may  still  have  to  pre- 
treat  for  fluoride  in  order  to  comply  with  local 
water  quality  standards.  This  paper  centers  on 
fluoride  pretreatment  for  the  industries  that  dis- 
charge their  industrial  wastewater  to  local  publicly 
owned  treatment  works  (POTW).  The  various 
methods  available  for  pretreatment  of  fluoride 
bearing  wastewaters  are  listed  below:  (1)  Precipita- 
tion/ clarification  using  lime  and/or  calcium  chlo- 
ride, although  categorical  standards  of  18  mg/1 
cannot  be  achieved  with  this  methodology  em- 
ployed as  an  end-of-pipe  treatment.  (2)  Two-stage 
precipitation/clarification  using  aluminum  sulfate 
to  'polish'  the  effluent  from  the  Method  1  above, 
using  alum  treatment.  Treatability  testing  indicates 
that  effluent  levels  of  less  than  20  mg/1  can  be 
achieved  with  a  two-stage  precipitation/clarifica- 
tion treatment  scheme.  However,  the  costs  associ- 
ated with  this  would  be  higher  than  those  for 
Method  1.  (3)  Precipitation/clarification  using 
alum  by  itself  in  a  one  stage  system.  (4)  Ion  ex- 
change using  activated  aluminum,  is  technological- 
ly feasible  and  can  consistently  achieve  effluent 
levels  well  below  20  mg/1.  However,  this  is  the 
most  expensive  of  the  three  methods  described  and 
would  not  be  economically  feasible  except  as  a  last 
resort.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00838 


COST-EFFECTIVE  WASTEWATER  PRE- 
TREATMENT FOR  THE  SNACK  FOOD  IN- 
DUSTRY, 

Lafayette  Coll.,  Easton,  PA.  Dept.  of  Civil  Engi- 
neering. 

E.  D.  Wetzel,  and  J.  e.  Howey. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  94-104,  2  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  *Cost  analysis,  'Industrial 
wastewater,  Snack  foods,  Primary  wastewater 
treatment,  Biological  oxygen  demand,  Total  sus- 
pended solids,  Easton,  Pennsylvania. 

A  snack  food  manufacturer  in  Easton,  PA  dis- 
charges 175,000  gallons  of  wastewater  to  the  mu- 
nicipal treatment  plant  each  week.  This 
wastewater  contains  approximately  3,000  mg/1  of 
BOD  and  TSS,  resulting  in  a  $100,000  surcharge 
for  1984  under  the  sewer  use  ordinance  and  the 
industrial  waste  management  agreement.  Three 
pretreatment  alternatives  were  considered  (no  ad- 
ditional treatment,  primary  clarification  with 
sludge  dewatering,  and,  secondary  treatment  (bio- 
tower)  with  sludge  dewatering),  with  the  primary 
treatment  system  chosen  as  the  most-effective.  It  is 
expected  that  the  effluent  BOD  and  TSS  will  be 
reduced  by  40%  and  75%  respectively,  amounting 
to  a  50%  reduction  in  the  sewer  use  fees.  The 
possible  sale  of  belt  press  dewatered  sludge  to  a 
local  farmer  would  further  reduce  the  net  treat- 
ment cost  to  the  industry.  (See  also  W87-O0832) 
(Lantz-PTT) 
W87-00839 


ALLENTOWN     INDUSTRIAL     WASTE     PRE- 
TREATMENT PROGRAM, 

Environmental     Management     Associates,     Inc., 

Trexlertown,  PA. 

S.  Naghshineh,  W.  Engle,  J.  McMahon,  and  P. 

Schwenzer. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 


the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  105-120,  2  fig,  4  tab. 

Descriptors:  'Pretreatment  of  water,  'Industrial 
wastes,  'Allentown,  Water  quality  standards, 
Legal  aspects,  Wastewater  treatment,  Sludge,  Cost 
analysis,  Monitoring,  Pennsylvania. 

In  accordance  with  the  EPA's  General  Pretreat- 
ment Regulations,  The  City  of  Allentown  is  devel- 
oping and  implementing  a  local  pretreatment  pro- 
gram. The  industrial  wastewater  pretreatment  pro- 
gram will  have  a  direct  impact  upon  the  nondo- 
mestic  users  of  the  Allentown  wastewater  treat- 
ment plant.  Nondomestic,  commerical  and  indus- 
trial discharges  into  the  sewerage  system  are  to  be 
controlled.  This  paper  discusses  the  procedures 
developed  and  steps  taken  to  establish  and  imple- 
ment the  local  pretreatment  program,  through  dis- 
cussion of:  (1)  a  general  treatment  plant,  (2)  pro- 
hibited discharges  and  categorical  standards,  (3) 
industrial  waste  survey,  (4)  legal  authority,  (5) 
technical  elements  (wastewater  treatment  and 
sludge  management),  (6)  local  limits,  (7)  receiving 
waters,  (8)  cost  analysis,  and  (9)  compliance  moni- 
toring. (See  also  W87-O0832)  (Lantz-PTT) 
W87-00840 


ADSORPTION  OF  ARSENIC  ON  HYDROUS 
ALUMINUM  OXIDE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
M.  M.  Ghosh,  and  R.  S.  Teoh. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  139-155,  5  fig,  3  tab,  27  ref. 
EPA  Grant  No.  R-809425919. 

Descriptors:  'Arsenic,  'Wastewater  treatment, 
'Aluminum  hydroxide,  'Adsorption,  Ion  ex- 
change, Iron  hydroxide,  Chromium  hydroxide,  Ar- 
senate, Arsenic,  Chemical  treatment,  Hydrogen  ion 
concentration. 

Arsenic  is  one  of  several  commonly  occurring 
elements  designated  as  a  priority  pollutant  by  the 
U.S.  EPA  under  the  Clean  Water  Act.  Hydroxides 
of  iron,  chromium  and  aluminum  strongly  adsorb 
or  form  insoluble  precipitates  with  arsenites  and 
arsenates.  This  plays  an  important  role  in  control- 
ling arsenic  concentration  in  the  aquatic  environ- 
ment. The  primary  purpose  of  the  present  study 
was  to  develop  an  inexpensive  treatment  technolo- 
gy for  arsenic  removal  using  alumina  suitable  for 
small,  unsupervised  community  water.  Experi- 
ments were  set  up  to  establish  removal  capacities 
and  the  kinetics  of  arsenic  adsorption  on  alumina 
under  varying  conditions  of  pH  and  competition 
from  other  ions.  The  effect  of  mass  loading  rate 
(MLR)  and  empty  bed  contact  time  (EBCT)  were 
also  studied  in  fixed  beds  of  alumina.  Further, 
spent  alumina  beds  were  regenerated  to  determine 
rejuvenated  capacity  and  material  loss,  in  an  effort 
to  evaluate  process  economics.  Ion  exchange  with 
strong  base  anion  resin  is  capable  of  complete 
arsenate  removal;  however,  low  exchange  capacity 
of  the  resins  examined  seemingly  makes  this  a  less 
attractive  treatment  option  for  removing  arsenic 
from  water  supplies.  Adsorbing  colloid  flotation  is 
also  capable  of  high  arsenate  removal.  Of  the  sor- 
bents  studied,  activated  alumina  consistently 
achieved  highest  adsorption  capacities  and  fastest 
rates.  Adsorption  of  arsenic  on  activated  alumina  is 
greatly  affected  by  pH,  with  maximum  adsorption 
occurring  at  pH  8.  (See  also  W87-00832)  (Lantz- 
PTT) 
W87-O0841 


COMPARATIVE  PERFORMANCE  OF  ALUMI- 
NUM CHLORIDE,  POLY-ALUMINUM  CHLO- 
RIDE AND  BLENDS  IN  WASTEWATER  CLAR- 
IFICATION, 

Villanova  Univ.,  PA.  Dept.  of  Chemical  Engineer- 
ing. 

R.  P.  Kisciras,  J.  M.  Courtney,  and  D.  D.  Joye. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  156-165,  4  tab,  4  ref. 


Descriptors:  'Aluminum  chloride,  'Poly-alumi- 
num chloride,  'Wastewater  treatment,  Cost  analy- 
sis, Municipal  wastewater,  Performance  evalua- 
tion, Turbidity,  Sludge. 

Aluminum  chloride  is  an  effective  inorganic  floc- 
culant  for  wastewater  clarification  and  can  com- 
pete successfully  with  alum  and  ferric  chloride  in 
such  uses.  Poly-aluminum  chloride  (PAC).  It  is 
reputed  to  be  a  very  effective  coagulant,  but  its 
cost  is  high.  This  work  explores  the  possibility  of 
blending  aluminum  chloride  and  poly-aluminum 
chloride  in  order  to  obtain  the  high  effectiveness  of 
one  at  the  lower  cost  of  the  other.  Standard  jar 
tests  were  used  to  determine  experimentally  the 
performance  of  such  blends  for  clarifying  actual 
wastewater,  in  this  case  influent  to  a  municipal 
treatment  plant.  Blends  of  PAC  and  aluminum 
chloride  have  been  shown  to  produce  dramatically 
increased  turbidity  reduction  for  as  yet  undiscov- 
ered reasons.  The  optimum  blend  ratio  showed 
dependence  on  the  concentration  of  PAC,  but  all 
the  optima  appeared  to  be  in  the  region  of  40-60% 
AC.  This  gives  a  wide  latitude  of  compositions  in 
the  blend  for  operating  a  treatment  facility.  Eco- 
nomic analysis  of  these  blends  indicated  that  signif- 
icant cost  savings  for  comparable  turbidity  reduc- 
tion could  be  realized  by  using  the  blends.  The 
blends  proved  far  superior  for  turbidity  removal, 
and  they  were  superior  in  handling  difficult-to- 
coagulate  wastewater.  Sludge  volumes  of  the 
blends  were  comparable  to  those  produced  by 
aluminum  chloride  or  poly-aluminum  chloride 
alone.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00842 


CARBON  ADSORPTION  ISOTHERMS  FOR 
TRACE  ORGANIC  CONTAMINANTS  IN  PRI- 
MARY EFFLUENTS  FROM  A  PUBLICLY 
OWNED  TREATMENT  WORKS, 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
W.  -C.  Ying,  E.  A.  Dietz,  and  V.  J.  Hoffman. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  166-185,  7  fig,  5  tab,  22  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Isotherms,  'Wastewater  facilities,  Phenols,  Chlo- 
roform, Trichloroethylene,  Benzene,  Toluene, 
Chlorotoluene,  Effluents,  Trace  organics. 

Compared  are  carbon  isotherms  for  trace-level  or- 
ganic compounds,  which  originate  from  industrial 
discharges,  measured  in  pure  water  with  those  in 
Niagara  Falls,  publicly  owned  treatment  works 
(POTW)  primary  effluents.  Total  phenols,  chloro- 
form, trichloroethylene,  benzene,  toluene,  and 
chlorotoluene  were  selected  for  study,  because 
they  are  among  compounds  of  concern  in  applica- 
tion of  carbon  treatment  for  Niagara  Falls  POTW 
primary  effluent.  They  represent  several  major 
classes  of  organic  compounds,  and  pilot  scale 
carbon  column  breakthrough  curves  for  them  were 
available  for  comparison  with  the  respective  iso- 
therm capacities.  Reliable  and  reproducible  acti- 
vated carbon  adsorption  isotherms  for  trace  level 
organic  compounds  in  both  POTW  primary  ef- 
fluents and  pure  water  were  obtained.  Compared 
to  the  EPA  protocol,  the  method  developed  in  this 
investigation  has  two  important  advantages:  small- 
er sample  volume  (43  ml  vs  1  L)  required,  and 
more  accurate  capacity  estimates  since  no  organic 
carrier  was  employed  in  the  sample  preparation. 
The  adsorptive  capacities  of  activated  carbon  for 
organic  contaminants  in  POTW  primary  effluent 
were  significantly  reduced  due  to  presence  of 
other  adsorbable  components  of  the  background 
total  organic  carbon  (TOC)  in  the  effluent.  To 
remove  100  micrograms/L  of  the  target  com- 
pound, the  ratio  of  granular  carbon  requirement 
for  treating  a  diluted  POTW  primary  effluent 
(TOC  =  16  mg/L)  to  that  for  a  single  compound 
solution  was  estimated  to  be:  chloroform  -  2.9, 
trichloroethylene  -  5.5,  toluene  -  6.3,  benzene  -  7.0, 
and  0-chlorotoluene  -  7.1.  The  capacity  reduction 
for  a  specific  compound  was  found  to  be  depend- 
ent on  the  concentration  ratio  of  the  compound  to 
TOC  of  the  effluent  sample.  Less  carbon  would  be 
required  when  the  background  TOC  level  is  lower; 
data  for  another  diluted  POTW  sample  (TOC  = 


1 


113 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


1 1  mg/L)  showed  that  the  corresponding  numbers 
for  chloroform  and  trichloroethylene  were  2.5  and 
3.9.  For  both  effluent  samples  tested,  the  reduction 
in  carbon  capacity,  as  a  result  of  competitive  ad- 
sorption, was  more  for  trichloroethylene  than  for 
chloroform.  (See  also  W87-0O832)  (Lantz-PTT) 
W87-0O843 


PILOT  PLANT  INVESTIGATIONS  FOR  THE 
REMOVAL  OF  TOXIC  POLLUTANTS  FROM 
INDUSTRIAL  LAUNDRY  WASTEWATER, 

ARATEX  Services,  Inc.,  Encino,  CA. 
G.  J.  van  Gils,  and  M.  Pirbazari. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  186-195,  1  fig,  5  tab,  4  ref. 

Descriptors:  'Pilot  plants,  *Toxic  wastes,  'Indus- 
trial  wastewater,  'Wastewater  treatment,  Launder- 
ing, Dissolved  air  flotation,  Calcium  chloride,  Alu- 
minum sulfate,  Organic  carbon,  Sedimentation,  Co- 
agulation. 

Presented  is  a  new  treatment  process  was  evaluat- 
ed for  the  removal  of  toxic  and  conventional  pol- 
lutants from  industrial  laundry  effluents.  The  exist- 
ing state-of-the-art  technology  consists  of  coagula- 
tion and  flocculation  followed  by  dissolved  air 
flotation  (DAF).  This  treatment  relies  on  high 
dosages  of  inorganic  coagulants  such  as  calcium 
chloride  or  aluminum  sulfate  to  remove  the  stable 
suspension  of  wastes  created  by  the  combined 
laundering  action  of  detergency,  heat  and  mechani- 
cal action.  These  chemicals,  in  addition  to  being 
costly,  contribute  to  high  volumes  of  sludge  being 
generated  through  the  treatment  process.  Further- 
more, the  separation  of  the  flocculant  particle  from 
water  using  DAF  is  not  foolproof,  often  resulting 
in  pass-through  of  solids,  suspended  matter  and 
incompletely  coagulated  wastes.  It  is  concluded 
that  the  pilot  plant  performance  is  satisfactory  in 
the  removal  of  pollutants:  (1)  conventional  pollut- 
ants as  measured  by  total  organic  carbon  and  sus- 
pended solids,  were  removed  85%  and  87%  re- 
spectively, by  the  coagulation/settling  process  and 
93%  and  98%  by  the  system  as  a  whole;  (2)  metals 
were  removed  70%  and  99%  by  the  coagulation/ 
settling  process  alone;  (3)  volatile  organic  com- 
pounds were  not  removed  satisfactorily  through 
coagulation  and  settling,  but  were  removed  below 
detection  limits  by  the  combined  ultrafiltration/ 
activated  adsorption  process.  (See  also  W87-00832) 
(Lantz-PTT) 
W87-00844 


PHOSPHORUS  REMOVAL  BY  A  COAL/ALU- 
MINUM MEDIA  FILTER, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
A.  G.  Collins,  L.  R.  Barker,  and  R.  L.  Johnson. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  196-206,  9  fig,  6  ref. 

Descriptors:  'Phosphorus  removal,  'Coal-alumi- 
num filters,  'Carbon  filters,  Coagulation,  Filtra- 
tion, Wastewater  treatment,  Industrial  wastewater, 
Hydrogen  ion  concentration,  Aluminum  hydrox- 
ide. 

The  removal  of  phosphorus  from  domestic  and 
industrial  wastewater  streams  normally  involves  an 
expensive  additional  treatment  step  that,  dependent 
on  the  process,  may  produce  a  voluminous  sludge. 
The  subject  of  this  research  was  the  investigation 
of  an  innovative  process,  a  dual  media  (coal/alumi- 
num) filter,  that  would  substantially  lower  capital 
and  operating  costs  of  phosphorus  removal  while 
minimizing  sludge  production.  The  coal/aluminum 
media  filter  acts  as  a  combined  coagulation-filtra- 
tion unit.  Secondary  domestic  sewage  effluent  or 
untreated  industrial  effluent  could  be  applied  di- 
rectly to  the  unit.  The  influent  pH  may  require 
adjustment.  The  physical  and  operating  character- 
istics of  the  coal/aluminum  media  filter,  such  as 
media  size,  bed  depth  and  flow  rate  arc  comparable 
to  those  of  a  conventional  single  or  dual  media 
filter.  The  scope  of  this  paper  is  threefold.  A 
theoretical  background  for  phosphorus  removal  in 


the  coal/aluminum  media  filter  is  developed.  The 
results  of  previous  experimentation  investigating 
the  removal  of  turbidity  and  color  are  reviewed. 
Finally,  the  results  of  a  pilot  plant  study  conducted 
with  a  synthetic  wastewater  containing  phospho- 
rus are  reported.  Significant  phosphorus  removal 
can  be  achieved  by  use  of  the  coal/aluminum 
media  filter  process.  When  the  filter  was  charged 
with  approximately  5.0  mg  P/l  effluent  concentra- 
tions of  less  than  1.0  mg  P/l  could  be  achieved 
under  particular  operating  conditions  for  at  least  6 
hours.  The  filtration  rate  needs  to  be  in  the  region 
of  1.2  m/hr  (0.50  gpm/sq  ft)  and  the  influent  pH 
should  be  adjusted  to  approximately  5.0.  The  prin- 
cipal removal  mechanisms  appear  to  be  the  adsorp- 
tion of  the  phosphorus  to  freshly  precipitated  alu- 
minum hydroxide  formed  after  the  liberation  of 
aluminum  by  the  action  of  numerous  galvanic  cells 
within  the  coal/aluminum  bed  and  direct  precipita- 
tion of  the  phosphorus  as  an  aluminum  phosphate. 
(See  also  W87-00832)  (Lantz-PTT) 
W87-00845 


TREATMENT  OF  COOLING  TOWER  WATER 
BY  DISSOLVED  AIR-OZONE  FLOTATION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic  entry  see  Field  5F. 
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SUCCESSFUL  CHEMICAL  RECOVERY  BY 
EVAPORATIVE  AND  MEMBRANE  TECH- 
NIQUES, 

M.  S.  Bahorsky. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  326-333,  8  fig,  1  tab. 

Descriptors:  'Chemical  recovery,  'Evaporation, 
'Membrane  filters,  'Cost  analysis,  Sodium  hydrox- 
ide, Sizing,  Filtration,  Chemical  engineering,  Bio- 
logical oxygen  demand,  Industrial  wastewater, 
Feasibility  studies. 

Generally  useful  features  from  the  successful  appli- 
cation of  two  chemical  engineering  processes  used 
in  the  reclamation  and  reuse  of  two  chemicals  are 
described.  The  viewpoints  developed  are  intended 
to  be  profitable  to  regulatory  personnel,  industrial 
management  and  engineering,  and  industrial  con- 
sultants, with  consideration  to  the  fact  that  many 
dollars  of  savings  have  been  prompted  in  the  indus- 
trial sector  by  regulatory  pressures.  The  first  exam- 
ple involves  the  problem  of  highly  alkaline  dis- 
charges, a  common  occurence  in  the  textile  indus- 
try. First,  for  the  recovery  of  sodium  hydroxide 
from  wastewaters,  an  evaporative  methodology  is 
used.  The  use  of  consultants  is  highly  recommend- 
ed to  maintain  the  cost  integrity  of  the  project  and 
the  system.  A  post-recovery  step  to  reduce  colored 
material  in  the  product  is  to  inject  chlorine  gas. 
The  chlorine,  as  seen  in  the  slide,  bleaches  the 
liquor  for  more  confident  reuse,  and  provides  de- 
sirable residual  supplemental  bleaching  of  the 
cotton  fiber.  The  second  engineering  process  is  a 
pre-filtration/filtration  process  which  eliminates 
sizing  from  the  wastes,  thereby  reducing  the  high 
BOD  which  loading  emits  from  the  low-volume 
process  used  in  textile  production.  Feasibility  stud- 
ies and  cost  analyses  are  conducted  on  both  proc- 
esses, with  the  eventual  result  probably  being  an 
increased  use  of  pollution  control  technologies. 
(See  also  W87-00832)  (Lantz-PTT) 
W87-00855 


SOLVENT  WASTE  REDUCTION  AND  RECOV- 
ERY, 

Earth  Technology  Corp.,  Alexandria,  VA. 
D.  L.  Hazelwood,  and  B.  J.  Burgher. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  334-342,  1  tab,  7  ref. 

Descriptors:  'Solvents,  'Industrial  wastewater, 
•Waste  recovery,  Recycling,  Filtration,  Centrifu- 
gation,  Sedimentation,  Distillation,  Chemical  prop- 
erties. 

Numerous  industrial  operations  result  in  waste  sol- 
vent generation,  e.g.,  part  cleaning  and  degreasing, 


general  plant  clean-up  and  maintenance,  painting, 
paint  stripping,  fuel  tank  cleaning,  and  printing. 
One  of  the  largest  sources  of  waste  solvents  is  the 
preparation  of  metal  surfaces  for  further  processing 
by  solvent  and  degreasing.  In  light  of  the  large 
quantities  of  waste  solvents  from  this  source  and 
the  renewed  interest  in  solvent  recovery,  the  avail- 
able technology,  economics  and  applications/limi- 
tations of  waste  stream  reduction  techniques  and 
on-site  and  off-site  recovery  systems  are  explored. 
Options  available  for  recycling  contaminated  sol- 
vents include:  (1)  Direct  sale  of  spent  solvents  to 
an  off-site  recycler;  (2)  Toll-back'  off-site  recy- 
cling wherein  the  recycled  solvents  are  returned  to 
the  original  user;  (3)  On-site  recycling  using  de- 
vices dedicated  to  the  solvent  process  and,  (4)  On- 
site  recycling  with  detached  units  which  can  serve 
several  waste-solvent  generating  operations.  The 
primary  factor  which  influences  whether  a  facility 
recycles  on-site  or  uses  an  off-site  service  is  the 
long-term  cost  savings  achievable.  Small-volume 
solvent  users  cannot  justify  the  costs  of  on-site 
recycling  and  are  better  served  by  off-site  oper- 
ations, although  50  gal/day  batch  distillation  sys- 
tems which  cost  under  $5,000  are  available.  If  the 
waste  solvent  is  heavily  contaminated  with  undis- 
solved or  immiscible  materials,  initial  treatment 
prior  to  distillative  recovery  may  prove  cost  effec- 
tive. Mechanical  separation  techniques  such  as  de- 
canting, filtering,  settling  and  centrifuging  are  ef- 
fective pretreatment  steps.  Distillation  is  utilized  to 
separate  solvent  mixtures  and  to  remove  dissolved 
impurities.  Most  distillation  systems  fall  into  one  of 
five  categories:  (1)  Batch  distillation;  (2)  Steam 
distillation;  (3)  Continuous  distillation;  (4)  Batch 
rectification;  and,  (5)  Continuous  rectification.  All 
of  these  systems  use  heat  to  vaporize  the  solvent 
targeted  for  recovery.  The  vaporized  solvent  is 
then  withdrawn  from  the  heating  area  and  con- 
densed. Selection  of  an  appropriate  distillation 
system  requires  consideration  of  such  factors  as: 
solvent  boiling  point,  separation  desired,  through- 
put requirements,  contaminant  type/characteris- 
tics, and  distilled  solvent  specifications.  (See  also 
W87-00832)  (Lantz-PTT) 
W87-00856 


RECOVERY  OF  SILVER  FROM  COD  WASTE 
SOLUTIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
C.  N.  Durst,  and  W.  R.  Knocke. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  400-414,  8  fig,  8  ref. 

Descriptors:  'Silver,  'Waste  recovery,  'Industrial 
wastewaters,  'Chemical  oxygen  demand,  Ion  ex- 
change, Chemical  precipitation,  Chemical  proper- 
ties, Cost  analysis,  Chemical  recovery. 

The  chemical  oxygen  demand  (COD)  of 
wastewaters  is  routinely  determined  by  most  envi- 
ronmental laboratories  using  the  dichromate  reflux 
method.  This  test  procedure  generates  a  highly 
acidic  waste  solution  containing  approximately 
0.01  M  silver,  mercury,  iron  and  chromium,  and 
2.7  M  sulfate  ion  concentrations,  which  have  been 
classified  as  hazardous  materials.  Therefore,  COD 
waste  solutions  must  be  disposed  of  using  environ- 
mentally sound  procedures.  The  disposal  costs,  in 
addition  to  the  cost  of  large  quantities  of  silver 
sulfate  required  to  perform  COD  analyses,  have 
provided  an  incentive  for  the  recent  development 
of  techniques  aimed  at  recovery  and  reuse  of  silver 
from  COD  waste  solutions.  The  purpose  of  this 
series  of  studies  was  to  determine  the  applicability 
of  ion  exchange  methods  for  recovery  and  reuse  of 
silver  ions  from  COD  waste  solutions.  In  addition, 
precipitation  of  the  remaining  metal  ions  was  con- 
sidered as  a  means  of  reducing  the  volume  of  waste 
which  would  require  regulated  handling  and  dis- 
posal. The  effect  of  high  ionic  strength  conditions 
on  ion  exchange  recovery  of  silver  ions  was  also 
evaluated.  The  results  obtained  during  this  study 
indicate  that  recovery  of  silver  may  be  accom- 
plished through  the  use  of  ion  exchange  systems. 
However,  the  efficiency  of  removal  noted  and 
effective  use  of  ion  exchange  resin  capacity  are 
strong  functions  of  solution  ionic  strength.  There 
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ire  certain  practical  advantages  to  the  use  of  a 
recovery  system  such  as  the  one  described  herein. 
First,  it  allows  for  the  recovery  and  reuse  of  a 
:hemical  species  like  silver  which  is  often  an  ex- 
jensive  chemical  to  purchase.  Second,  by  incorpo- 
rating a  recovery  step  into  the  overall  treatment 
ystem.  the  user  of  this  technology  retains  the 
tatus  of  generator  only  with  respect  to  Resource 
Zonservation  and  Recovery  Act  guidelines.  (See 
Jso  W87-00832)  (Lantz-PTT) 
V87-00859 


JESTRUCTION  OF  CADMIUM  CYANIDE 
¥ASTE  BY  ALKALINE  CHLORINATION 
[TREATMENT, 

rennessee  Univ.,  Knoxville.  Dept.  of  Environmen- 
al  Engineering. 

i.  T.  Butcher,  R.  A.  Minear,  and  R.  B.  Robinson. 
N:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
he  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
nce,  June  23-25,  1985.  Technomic  Publishing  Co., 
juicaster,  PA.  1985.  p  415-431,  3  fig,  4  tab,  10  ref. 

)escriptors:  *Cadmium,  'Cyanide,  'Industrial 
wastewater,  *Chlorination,  Wastewater  treatment, 
Electroplating,  Chemical  analysis,  Chemical  treat- 
lent. 

"admmm  is  a  component  in  fatigue-resistant 
Uoys,  solders,  and  nickel-cadmium  storage  batter- 
is,  as  well  as  being  used  in  rustproof  electroplat- 
lg  for  steel  parts.  The  EPA  has  promulgated 
idustrial  effluent  limitation  guidelines  on  the  elec- 
'oplating  of  common  metals.  Cyanide  is  common- 
i  employed  as  a  complexing  agent  for  cadmium 
ad  other  metals  used  in  the  electroplating  indus- 
•y.  Concentrated  cyanide  baths  are  used  to  hold 
letallic  ions  in  solution  while  immersing  the  part 
ito  the  plating  solution.  Following  plating,  the 
art  is  removed  and  rinsed  of  residual  plating 
hemicals.  This  rinse,  commonly  known  as  'drag- 
jr,  typically  contains  between  15  and  100  mg/1  of 
le  metal-cyanide  complex.  Conventional  rinsing 
•chniques  produce  a  large  amount  of  drag-out 
'hich  must  meet  effluent  limitation  guidelines 
sfore  discharge.  The  objective  of  this  experimen- 
j  investigation  was  to  evaluate  the  effects  of 
ifferent  oxidants  and  pH  conditions  on  superna- 
int  quality  and  sludge  characteristics  following 
kaline  chlorination  of  cadmium  cyanide  solu- 
ons.  The  study  indicates  that  carbonate  precipita- 
on  in  the  region  of  minimum  cadmium  solubility 
duces  the  buffering  capacity,  and  results  in  the 
scline  of  solution  pH.  Higher  cadmium  solubility 
suits  at  this  new  pH  value  as  predicted  by  theo- 
rtical  cadmium  carbonate  solubility  curves.  The 
ldition  of  supplemental  carbonate  will  aid  in 
aintaining  pH  at  the  desired  level.  (See  also  W87- 
»32)  (Lantz-PTT) 
'87-00860 


OMBINED  TREATMENT  OF  HEXAVALENT 
HROMIUM  WITH  OTHER  HEAVY  METALS 
T  ALKALINE  PH, 

H2M/Hill,  Reston,  VA. 
E.  Higgins,  and  B.  R.  Marshall. 
•i:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
e  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ice,  June  23-25,  1985.  Technomic  Publishing  Co., 
wcaster,  PA.  1985.  p  432-443,  15  fig,  1  tab,  5  ref. 

escriptors:  *Hexavalent  chromium,  *Heavy 
etals,  'Hydrogen  ion  concentration, 
Wastewater  treatment,  Industrial  wastewater, 
ase  studies,  Alkalinity,  Chemical  precipitation, 
hemical  reduction. 

'ith  the  introduction  of  additional  and  more  strin- 
Mt  pretreatment  regulations,  industries  are  often 
iding  it  difficult  to  meet  their  discharge  require- 
ents.  Particularly  hard  hit  are  small  facilities  with 
astes  containing  low  concentrations  of  hexava- 
nt  chromium.  Treatment  of  industrial 
astewaters  is  difficult  because  hexavalent  chromi- 
n  exists  in  the  form  of  either  chromate  or  dichro- 
ate  depending  on  the  pH  of  the  wastewater.  Both 
e  negatively  charged  ions  that  cannot  be  readily 
moved  unless  chemically  reduced  to  the  trivalent 
»te.  Chromium  reduction,  followed  by  hydroxide 
ecipitation  with  other  metals,  is  the  established 
ethod  of  treatment.  Chromium  reduction  is  nor- 


mally conducted  as  a  separate  process  step  at  low 
pH  (less  than  3)  using  a  reduced  sulfur  compound, 
such  as  sodium  metabisulfite  or  sulfur  dioxide,  to 
contribute  electrons  to  the  reaction.  Treatment 
complexity  results  from  (a)  the  need  either  to  seg- 
regate wastes  or  to  treat  all  of  the  wastes  for 
chromium  reduction,  and  (b)  the  need  to  maintain 
separate  acidic  and  alkaline  processes.  The  quanti- 
ty of  chemical  used  for  pH  adjustment  can  be 
significant,  especially  for  highly  buffered  wastes, 
due  to  the  need  to  first  acidify,  then  raise  the  pH, 
and  finally  neutralize  the  waste  before  discharge. 
Alternatively,  an  effective  alkaline  chromium  re- 
duction process  can  be  consolidated  with  hydrox- 
ide precipitation,  eliminating  the  need  for  waste 
segregation  and  greatly  reducing  the  need  for  acid 
and  caustic  addition.  This  efficiency  can  be  accom- 
plished by  alkaline  reduction  and  precipitation 
using  ferrous  iron.  The  process  is  especially  attrac- 
tive for  the  treatment  of  mixed  metal  wastes  con- 
taining low  concentrations  (less  than  10  mg/1)  of 
hexavalent  chromium,  or  for  neutral  to  alkaline 
wastes  that  are  highly  buffered.  Three  case  studies 
are  presented,  which  present  data  from  the  applica- 
tion of  these  processes  to  actual  industrial 
wastewater  treatment.  (See  also  W87-00832) 
(Lantz-PTT) 
W87-00861 


NEW  MEMBRANE  TECHNOLOGY  IN  THE 
METAL  FINISHING  INDUSTRY, 

Carltech  Associates,  Inc.,  Cranford,  NJ. 
P.  Werschulz. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  444-454,  2  tab,  8  ref. 

Descriptors:  'Membranes,  'Metal-finishing  wastes, 
'Wastewater  treatment,  Sludge  disposal,  Chemical 
precipitation,  Ion  exchange,  Flocculation,  Resins, 
Wash  water,  Electroplating,  Reverse  osmosis. 

This  paper  reviews  the  state  of  development  of 
membrane  technology  and  its  application  to  metal 
finishing  wastewater  treatment.  Metal  finishing 
wastewaters,  particularly  those  from  electroplating 
rinses,  can  contain  toxic  heavy  metals  such  as 
cadmium,  chromium  and  lead.  The  two  common 
treatments  used  are  precipitation  and  ion  exchange. 
The  former,  by  precipitating  the  metal  ions,  pro- 
duces a  sludge  that  has  to  be  disposed  of  in  a 
secure  landfill.  In  addition  to  the  sludge,  there  are 
problems  with  chelating  agents  present  in  the  rinse 
water  that  inhibit  precipitation.  Flocculants  are 
sometimes  added  to  aid  in  filtration.  These  signifi- 
cantly increase  the  bulk  of  the  sludge.  Ion  ex- 
change resins,  while  not  producing  a  sludge,  must 
be  regenerated  with  strong  acids  or  bases.  The 
regenerating  solution  then  must  be  handled  for 
reprocessing  or  disposal.  New  technology  is 
emerging  that  makes  zero  sludge,  zero  discharge, 
and  recycling  of  metal  possible.  This  paper  first 
characterizes  the  rinse  waters  in  the  metal  finishing 
industry.  Particular  emphasis  is  placed  on  the  elec- 
troplating processes.  Current  membrane  usage  is 
discussed,  which  includes  a  brief  definition  and 
explanation  of  the  many  types  of  membranes  avail- 
able for  this  application.  The  composition  and  con- 
figurations of  those  commercially  available  are 
listed.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00862 


TROUBLESHOOTING  AND  OPTIMIZING 
CLARIFLER  AND  BELT  PRESS  OPERATIONS, 

Ashland  Chemical  Co.,  Boonton,  NJ.  Drew  Indus- 
trial Div. 

R.  M.  Golaszewski. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  486-496,  4  fig,  4  ref. 

Descriptors:  'Optimizations,  'Troubleshooting, 
'Clarification,  'Belt  process,  'Wastewater  treat- 
ment, Solids,  Sludge,  Dewatering,  Cost  analysis, 
Design  criteria. 

Since  untreated  wastewater  seldom  meets  dis- 
charge specifications,  some  form  of  liquid/solids 
separation  must  be  performed  to  improve  the  qual- 


ity. Undesirable  solids,  such  as  heavy  metals,  hard- 
ness salts,  and  organics  must  be  removed  before 
these  waters  are  reused  or  discharged.  Liquid/ 
solids  separation  by  gravity  clarification  and  belt 
press  sludge  dewatering  are  the  most  common 
methods  of  suspended  solids  removal  and  concen- 
tration in  wastewater  treatment  today.  Since  it  is 
not  uncommon  to  have  hundreds  of  thousands  or 
even  millions  of  dollars  invested  in  these  pieces  of 
capital  equipment,  it  should  be  in  the  plant's  best 
interest  to  make  an  effort  to  run  their  wastewater 
process  at  peak  efficiency.  Also,  when  one  consid- 
ers the  consequences  (sewer  surcharges,  high  haul- 
ing costs,  discharge  fines,  plant  closure)  of  operat- 
ing an  effluent  treatment  system  at  less  than  design 
efficiency,  it  makes  sense  to  pay  attention  to  the 
part  of  the  plant  which  has  carried  the  undeserved 
stigma  of  'no  return  on  investment'  long  enough. 
The  basic  purpose  of  this  paper  is  to  provide  tips 
on  how  to  trouble-shoot  clarifier  and  belt  press 
problems  before  they  get  out  of  hand  and  what 
steps  to  take  to  optimize  their  operation.  (See  also 
W87-00832)  (Lantz-PTT) 
W87-00865 


MANAGING  RESIDUAL  SOLID  WASTES  IN 
AN  AIRCRAFT  ENGINE  MANUFACTURING 
FACILITY, 

Garrett  Turbine  Engine  Co.,  Phoenix,  AZ.  Plant 
Engineering  Dept. 

M.  L.  Schurger,  P.  Li,  and  F.  J.  Nixon. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  523-533,  1  fig,  5  tab. 

Descriptors:  'Solid  wastes,  'Aircraft,  'Industrial 
wastes,  Waste  management,  Environmental  protec- 
tion, Clean  Water  Act,  Heavy  metals,  Cyanide, 
Solvents,  Sludge,  Waste  treatment. 

New  and  increasingly  more  stringent  environmen- 
tal regulations  complicate  the  handling  of  hazard- 
ous waste  generated  in  electroplating  and  metal 
finishing  operations.  The  past  few  years  have  seen 
the  promulgation  and  enforcement  of  two  major 
environmental  regulations  that  have  had  significant 
impacts  on  these  industries.  New  regulations  in 
effect  by  August,  1985  will  further  complicate 
hazardous  waste  disposal/recycle  operations.  The 
two  major  regulations  include  the  Pretreatment 
Regulations  for  the  Electroplating  and  Metal  Fin- 
ishing Categories  and  the  Resource  Conservation 
and  Recovery  Act  (RCRA).  In  addition  to  metals 
and  cyanide  these  regulations  also  address  toxic 
organics.  A  list  of  129  organic  chemical  substances 
is  specified.  No  more  than  2.13  ppm  of  the  combi- 
nation of  any  of  the  chemicals  on  the  list  can  be  in 
the  discharge  to  the  Publicly  Owned  Treatment 
Works.  This  list  includes  such  widely  used  solvents 
as  1,1,1  trichloroethane,  phenol,  and  toluene. 
Under  the  new  RCRA  Reauthorization,  the  juris- 
diction has  been  expanded  to  include  secondary 
materials  that  are  solid  and  hazardous  when  recy- 
cled, recycleable  materials  that  can  be  wastes  and 
various  recycling  operations  including:  use  consti- 
tuting disposal,  reclamation,  and  speculative  accu- 
mulation. Also  under  the  jurisdiction  of  the  Reau- 
thorized RCRA  are  secondary  materials  that  are 
not  solid  and  hazardous  waste  when  recycled. 
Generators  that  had  reclaimed  or  recycled  material 
on-site  may  now  be  considered  hazardous  waste 
treatment  facilities  and  subject  to  much  more  strin- 
gent requirements.  Difficulties  and  costs  associated 
with  compliance  with  these  regulations  may  force 
the  generator  to  look  into  other  options.  The  di- 
lemma for  the  liquid  hazardous  waste  generator  is 
apparent.  The  approach  taken  by  Garrett  Turbine 
Engine  Company  to  deal  with  these  regulations  is 
the  subject  of  this  paper.  Discussed  are  in-plant 
technologies  (for  spent  acid,  cyanide  and  metal 
concentrated  baths),  treatment  and  recycling  of 
these  wastes,  solvents,  sludge  treatment  and  future 
needs.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00868 


ENVIRONMENTAL     IMPACT     STATEMENT: 
TALLAHASSEE-LEON  COUNTY 

WASTEWATER  MANAGEMENT,  TALLAHAS- 
SEE, LEON  COUNTY,  FLORIDA. 
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Environmental  Protection  Agency,  Atlanta,  GA. 

Region  IV. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB83-179705, 

Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 

Final  Report  EPA  904/9-83-106,  March  1983.  212 

P- 

Descriptors:  *Wastewater  treatment,  'Environ- 
mental impact  statement,  Tallahassee,  Leon 
County,  Florida,  Soil  properties,  T.P.  Smith 
Wastewater  Treatment  Facility,  Water  conserva- 
tion, Planning. 

Future  growth  in  wastewater  generation  can  be 
handled  by  existing  facilities  at  the  T.  P.  Smith/ 
Southwest  treatment  facility,  Tallahassee,  Florida, 
according  to  an  environmental  impact  study.  This 
area  is  suitable  for  on-site  disposal  systems  and 
small  community  systems  in  growth  areas.  Drink- 
ing water  supplies  and  wetlands  ecology  are  not 
expected  to  be  adversely  affected  by  the  chosen 
alternative.  No  federal  action  is  recommended. 
(Cassar-PTT) 
W87-00920 


BIODEGRADATION  OF  CHLORINATED  ETH- 
ENES  BY  A  METHANE-UTILIZING  MIXED 
CULTURE, 

Cambridge   Analytical   Associates,    Inc.,    Boston, 

MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00984 


REMOVAL  OF  ENDOTOXIN  FROM  WATER 
BY  MICROFILTRATION  THROUGH  A  MI- 
CROPOROUS  POLYETHYLENE  HOLLOW- 
FIBER  MEMBRANE, 

Mitsubishi  Rayon  Co.  Ltd.,  Nagoya  (Japan).  Prod- 
uct and  Development  Center. 
For  primary  bibliographic  entry  see  Field  5F. 

W87-00985 


EXPERIMENTAL  DETERMINATION  OF  IN- 
TRINSIC KINETIC  COEFFICIENTS  FOR  BIO- 
LOGICAL WASTEWATER  TREATMENT  SYS- 
TEMS, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 
and  Urban  Engineering. 
W.  K.  Shieh,  and  L.  T.  Mulcahy. 
Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  6,  p  1-10,  1986.  5  fig,  1  tab,  24  ref. 

Descriptors:  'Kinetics,  'Mass  transfer  phenomena, 
'Biological  wastewater  treatment,  'Rotating  disk 
biofilm  reactor,  'Denitrification,  'Carbon,  'Nitro- 
gen, 'Wastewater  treatment,  Wastewater  treat- 
ment facilities. 

Laboratory  investigation  demonstrated  that  intrin- 
sic kinetic  coefficients  useful  for  examination  of 
mass  transfer  phenomena  in  biological  wastewater 
treatment  can  be  measured  easily  using  a  rotating 
disk  biofilm  reactor  (RDBR).  Both  the  experimen- 
tal procedure  and  the  numerical  analysis  involved 
are  simplified  because  of  the  linear  geometry  of  the 
experimental  apparatus  used.  The  RDBR  provides 
a  relatively  simple,  yet  rigorous,  means  for  exami- 
nation of  both  intrinsic  and  mass  transfer-limited 
kinetics  and  it  allows  for  a  direct  measurement  of 
intrinsic  kinetic  coefficients  and  biological  param- 
eters. The  intrinsic  biological  denitrification  reac- 
tion with  methanol  as  the  organic  carbon  is  zero- 
order;  the  intrinsic  kinetic  coefficients  of  biological 
denitrification  measured  here  were  k  (intrinsic 
zero-order  denitrification  rate)  =  2.875  mg  N03- 
N/mg  volatile  solids  (VS)-day  and  D  sub  e  (mean 
nitrate-nitrogen  effective  diffusivity)  =  .00000815 
+  or  -  .00000617  sq  cm/s.  Moreover,  the  biofilm 
dry  density  of  denitrification  biofilm  was  approxi- 
mately 65  mg  VS/ml  for  biofilm  thickness  up  to 
about  350  micron.  The  intrinsic  kinetic  coefficients 
measured  using  the  rotating  disk  biofilm  reactor 
are  capable  of  predicting  the  N03-N  profiles  ob- 
served in  a  steady-state,  plug-flow  fluidized  bed 
biofilm  reactor  operated  under  the  identical  condi- 
tions as  the  rotating  disk  biofilm  reactor.  (Roches- 
ter-PTT") 
W87-00990 


IMPLICATIONS  OF  THE  IAWPRC  HYDROLY- 
SIS HYPOTHESIS  OF  LOW  F/M  BULKING, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

G.  A.  Ekama,  and  G.  v.  R.  Marais. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  6,  p  1 1-19,  1986.  4  fig,  29  ref. 

Descriptors:  'Bulking,  'Bulking  sludge,  'Interna- 
tional Association  for  Water  Pollution  Research 
and  Control,  'Activated  sludge  systems,  'Biologi- 
cal wastewater  treatment,  Chemical  oxygen 
demand,  Phosphorus,  Hydrolysis  hypothesis, 
Design  standards. 

An  alternative  procedure  to  the  Chudoba,  Grau, 
and  Ottova  (1973)  selection  criterion  for  low  F/M 
filamentous  bulking  was  developed.  This  became 
necessary  upon  acceptance  of  the  International 
Association  on  Water  Pollution  Research  and  Con- 
trol (IAWPRC)  hydrolysis  hypothesis  for  readily 
biodegradable  chemical  oxygen  demand  (COD) 
generation  from  particulate  biodegradable  COD. 
The  additional  source  of  readily  biodegradable 
COD  becomes  the  object  of  competition  between 
filaments  and  floc-formers.  Although  there  are 
many  assumptions  in  the  alternative  criterion  that 
still  require  experimental  testing,  the  authors  feel 
that  the  the  hydrolysis  hypothesis  has  given  an 
additional  direction  in  examining  the  low  F/M 
bulking  problem  in  activated  sludge  systems,  and 
in  particular,  in  biological  P  removal  ones.  Experi- 
mental observations  supporting  the  new  criterion 
are  presented.  (Rochester-PTT) 
W87-00991 


SUBSTRATE  REMOVAL  MECHANISM  FOR 
SEQUENCING  BATCH  REACTORS, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Civil  Engineering. 

D.  Orhon,  Y.  Cimsit,  and  O.  Tunay. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  6,  p  21-33,   1986.   12  fig,  3  tab,   12  ref. 

Descriptors:  'Sequencing  batch  reactors, 
•Growth-limited  models,  'Substrate  removal, 
'Settling,  'Wastewater  treatment  facilities,  Biolog- 
ical wastewater  treatment,  Chemical  oxygen 
demand. 

A  growth-limited  model  for  exploration  of  all  fac- 
tors affecting  substrate  removal  in  sequencing 
batch  reactors  (SBR)  is  proposed  and  experimental 
observations  verifying  it  are  presented.  The  au- 
thors' conclusions  include  the  following:  overall 
process  efficiency  of  SBR  is  more  dependent  on 
the  settling  mechanism  than  in  conventional  bio- 
logical systems  so  manipulation  of  operation  modes 
appears  to  offer  good  potential  for  the  improve- 
ment of  the  biomass  settling  properties;  the  impact 
of  kinetic  parameters  is  quite  noticeable  at  which 
soluble  substrate  removal  occurs  and  this  impact 
should  be  considered  in  conjunction  with  possible 
optimization  of  system  operation  when  dealing 
with  strong  wastes;  and  if  the  system  performance 
is  to  be  evaluated  in  terms  of  overall  parameters 
such  as  chemical  oxygen  demand,  residual  sub- 
strate generation  appears  to  be  much  more  critical 
than  the  conventional  removal  concept.  (Roches- 
ter-PTT) 
W87-00992 


MODELING  MASS  TRANSFER  IN  BIOLOGI- 
CAL WASTEWATER  TREATMENT  PROCESS- 
ES, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

J.  C  Kissel. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  6,  p  35-45,  1986.  2  fig,  7  tab,  46  ref.  EPA 

Grant  CR  808851. 

Descriptors:  'Mixed-culture  biofilm  models, 
•Trickling  filters,  'Biological  wastewater  treat- 
ment, 'Wastewater  treatment  facilities,  'Mass 
transfer,  Anaerobic  trickling  filters,  Low-rate 
trickling  filters,  Rapid  sand  filters,  Granulated  acti- 
vated carbon  columns,  Fluidized  beds. 

Estimates  of  parameters  characterizing  intrasolid, 
liquid/solid,   and   gas/liquid   mass   transport   phe- 


nomena in  biological  treatment  systems  are  pre- 
sented and  discussed.  Collective  and  individual 
effects  of  mass  transfer  resistances  are  illustrated 
by  computer  simulation  of  a  high-rate  trickling 
filter.  Based  on  estimates  of  liquid/solid  mass  trans- 
fer coefficients  from  correlations  developed  from 
abiotic  systems,  it  appears  that:  (1)  in  fixed-film 
biological  processes,  significant  external  mast 
transfer  resistance  is  likely  for  large  media,  low 
flow  systems  (anaerobic  filters,  low-rate  trickling 
filters),  unlikely  for  small  media,  high  flow  systems 
(rapid  sand  filters,  granulated  activated  carbon  col- 
umns, fluidized  beds),  and  possible  in  intermediate 
ranges;  and  (2)  in  suspended  growth  biological 
processes,  internal  and  external  mass  transfer  resist- 
ances are  of  similar  magnitude.  Use  of  a  mixed- 
culture  biofilm  model  to  simulate  trickling  filter 
produced  results  conforming  to  generally  observed 
phenomena.  (Rochester-PTT) 
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MODEL  FOR  SINGLE-SLUDGE 

WASTEWATER  TREATMENT  SYSTEMS, 

Clemson  Univ.,  SC. 

C.  P.  L.  Grady,  Jr.,  W.  Gujer,  M.  Henze,  G.  v.  K. 

Marais,  and  T.  Matsuo. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  6,  p  47-61,  1986.  5  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Single- 
sludge  treatment  system,  'International  Associa- 
tion for  Water  Pollution  Research  and  Control, 
'Biological  wastewater  treatment,  Carbon  oxida- 
tion, Nitrification,  Denitrification,  Heterotrophic 
biomass,  Autotrophic  biomass,  Stoichiometric  co- 
efficients, Particulate  organic  matter,  Organic  ni- 
trogen, Mathematical  models. 

In  1983  the  International  Associa'ion  for  Water 
Pollution  Research  and  Control  formed  a  task 
group  to  facilitate  the  application  of  practical 
models  to  the  design  and  operation  of  biological 
wastewater  treatment  systems.  An  outline  is  pre- 
sented of  the  model  developed  for  single-sludge 
systems  performing  carbon  oxidation,  nitrification, 
and  denitrification.  The  model  includes  seven  fun- 
damental processes:  aerobic  growth  of  heterotro- 
phic biomass,  anoxic  growth  of  heterotrophic  bio- 
mass, aerobic  growth  of  autotrophic  biomass, 
decay  of  heterotrophic  biomass,  decay  of  autotro- 
phic biomass,  hydrolysis  of  entrapped  particulate 
organic  matter,  and  hydrolysis  of  entrapped  organ- 
ic nitrogen.  The  model  is  presented  in  the  form  of 
a  matrix  that  utilized  stoichiometric  coefficients  to 
couple  the  components  of  the  model  with  the 
process  rate  expressions  acting  on  them.  (Author's 
abstract) 
W87-00994 


EVALUATION  OF  THE  GENERAL  ACTIVAT- 
ED SLUDGE  MODEL  PROPOSED  BY  THE 
IAWPRC  TASK  GROUP, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
P.  L.  Dold,  and  G.  v.  R.  Marais. 
Water  Science  and  Technology  WSTED4,  Vol. 
84,  No.  6,  p  63-89,   1986.   14  fig,  2  tab,  42  ref. 

Descriptors:  'Activated  sludge  models,  'Interna- 
tional Association  for  Water  Pollution  Research 
and  Control,  'Biological  wastewater  treatment, 
•Wastewater  treatment  facilities,  Mathethematical 
models,  Aeration,  Contact  beds,  Nitrification,  Den- 
itrification. 

The  antecedents  to  the  general  activated  sludge 
model  proposed  by  the  International  Association 
for  Water  Pollution  Research  and  Control 
(IAWPRC)  Task  Group  on  modeling  of  activated 
sludge  systems  are  reviewed.  Modifications  to  the 
Task  Group  model  are  proposed  and  sets  of  experi- 
mental data  from  a  wide  range  of  single  sludge 
systems  are  presented  to  validate  the  model.  Model 
validation  results  are  described  for  single  aerobic 
reactor-cyclic  loading,  aerobic  batch  experiments, 
contact  stabilization  system-cyclic  loading,  aerobic 
digestion,  and  anoxic/aerobic  (nitrification/denitri- 
fication)  systems.  (Rochester-PTT) 
W87-00995 
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PROCEDURES  FOR  DETERMINING  INFLU- 
ENT COD  FRACTIONS  AND  THE  MAXIMUM 
SPECIFIC  GROWTH  RATE  OF  HETERO- 
TROPHS  IN  ACTIVATED  SLUDGE  SYSTEMS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

3.  A.  Ekama,  P.  L.  Dold,  and  G.  v.  R.  Marais. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  6,  p  91-114,   1986.   8  fig,  3  tab,    12  ref. 

Descriptors:  'Chemical  oxygen  demand, 
'Wastewater  treatment,  •Municipal  wastewaters, 
'Biodegradability,  'Heterotrophs,  Bacterial  physi- 
)logy,  International  Association  for  Water  Pollu- 
ion  Research  and  Control,  Mass  loss  rate  con- 
tants,  Mathematical  models. 

fhe  influent  chemical  oxygen  demand  (COD)  of 
nunicipal  wastewaters  has  been  categorized  into 
tactions:  readily  (soluble)  and  slowly  (particulate) 
•iodegradable,  and  soluble  and  particulate  unbio- 
legradable.  Procedures  are  presented  for  deter- 
nining  the  division  of  influent  COD  into  these 
ategories;  experimental  methods  are  described  for 
letennining  the  maximum  specific  growth  rate  of 
he  heterotrophs  within  the  Internationa]  Associa- 
ion  for  Water  Pollution  Research  and  Control 
"ask  Group  model  structure.  Some  of  the  proce- 
ures  depend  on  knowledge  of  the  heterotroph 
ield  and  endogenous  mass  loss  rate  constants. 
Comments  are  made  on  suggested  values.  (Au- 
lior's  abstract) 
V87-00996 


fTIRATE  VERSUS  OXYGEN  UTILIZATION 
ATES  LN  WASTEWATER  AND  ACTIVATED 
LUDGE  SYSTEMS, 

echnical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

anitary  Engineering. 

I.  Henze. 

/ater  Science  and  Technology  WSTED4,  Vol 

5,  No.  6,  p  115-122,   1986.   1  fig,  5  tab,   15  ref. 

•escriptors:  'Wastewater  treatment,  'Activated 
udge  process,  'Biological  wastewater  treatment, 
Nitrates,  'Oxygen,  'Respiration,  Mathematical 
lodels,  Wastewater  oxidation,  Biomass. 

espiration  rates  for  nitrate  and  oxygen  are  com- 
ired.  Raw  wastewaters  vary  much  in  these  rates 
id  the  same  holds  for  activated  sludge  systems, 
he  denitrifying  activity  may  range  from  0-80%  of 
ie  oxygen  activity.  It  is  important  to  take  these 
iriations  into  consideration  when  modeling  com- 
ex  activated  sludge  processes.  Of  similar  impor- 
nce  are  the  amounts  of  active  biomass  in  the  raw 
astewater,  as  these  amounts  can  exceed  those 
oduced  in  the  activated  sludge  plant  itself,  and 
us  can  influence  significantly  the  overall  compo- 
tion  of  the  active  biomass.  (Author's  abstract) 
'87-00997 


CnVATED  SLUDGE  PROCESS  MODELS 
3R  TREATMENT  OF  TOXIC  AND  NON- 
OXIC  WASTES, 

elaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
s' 

•  F.  Gaudy,  Jr.,  A.  F.  Rozich,  and  E.  T.  Gaudy, 
ater  Science  and  Technology  WSTED4,  Vol 
;.  No.  6,  p  123-137,  1986.  10  fig,  2  tab,  15  ref. 
mce  of  Water  Research  and  Technology  Re- 
arch  Project  A-051-Del. 

escriptors:  'Activated  sludge  process,  'Toxins, 
V  astewater  treatment  facilities,  'Monod  function, 
Jldane  equation,  Biological  wastewater  treat- 
ent,  Clarifiers,  Toxicity,  Bacterial  physiology, 
rowth,  Mathematical  models,  Pilot  plants. 

sign  and  operation  aspects  of  use  of  activated 
wge  processes  for  treatment  of  both  toxic  and 
mtoxic  wastes  are  presented.  After  developing  an 
climated  biomass  that  is  capable  of  degrading  a 
rticular  waste,  it  is  prudent  to  determine  the 
rare,  inhibitory  or  noninhibitory,  of  the  microbi- 
growth  rate  equation  as  a  function  of  exogenous 
bstrate  concentration.  For  noninhibitory  wastes, 
e  Monod  function  can  be  employed  for  relating 
ecific  growth  rate  to  soluble  substrate  concentra- 
>n  m  the  clarifier  effluent.  Inhibitory  wastes  re- 
ire  the  use  of  an  inhibition  function  such  as  the 


Haldane  equation.  Analysis  of  the  design  and  oper- 
ational equations  for  activated  sludge  systems  un- 
derscores the  significance  of  the  critical,  or  peak, 
growth  rate,  which  is  characteristic  of  systems 
treating  inhibitory  wastes.  If  this  growth  rate  is 
exceeded  in  continuous  flow  units  treating  toxi- 
cants, rapid  effluent  deterioration  and  reactor  fail- 
ure can  occur.  This  can  be  demonstrated  analyti- 
cally and  verified  in  pilot  plant  studies.  The  predic- 
tive power  of  the  kinetic  model  for  establishing  the 
critical  operating  conditions  in  activated  sludge 
systems  also  is  discussed.  (Author's  abstract) 
W87-00998 


MODELLING  NITRIFICATION  IN  PLANT 
SCALE  ACTIVATED  SLUDGE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

P.  J.  Bliss,  and  D.  Barnes. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  6,  p  139-148,   1986.  4  fig,   1  tab,   14  ref. 

Descriptors:  'Nitrification,  'Activated  sludge, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Bacterial  physiology,  'Mathematical 
models,  Mixed  liquor  suspended  solids,  Prediction, 
Sludge,  Biomass,  Oxygen,  Growth. 

Nitrification  performance  data  from  an  activated 
sludge  plant  were  simulated  using  a  simple  model 
based  on  growth  requirements  of  nitrifiers  only 
and  a  complete-mix  flow  pattern.  The  model  best 
accounted  for  the  plant  data  under  high  peak  flows 
and  ammonia  loadings  and  confirmed  the  observa- 
tion that  high  peak  loadings  cannot  be  fully  com- 
pensated by  increasing  the  safety  factor  applied  to 
theoretical  mean  cell  residence  time.  Difficulties  in 
control  of  dissolved  oxygen  and  mixed  liquor  sus- 
pended solids  concentration  under  high  transient 
loads  also  adversely  affected  nitrification.  Overall 
ammonia  oxidation  rates  of  the  sludge,  under  the 
imposed  nitrogen  and  carbon  loadings,  varied  from 
2.5  to  1.3  mg/g  per  hr  at  mean  cell  residence  times 
of  3-4  and  9-10  days,  respectively.  Adaptation  of 
the  model  to  predictive  use  requires  modification 
to  include  overall  biomass  growth,  oxygen  rela- 
tionships, and  sludge  recycle  arrangement.  (Au- 
thor's abstract) 
W87-00999 


EXPERIMENTAL  EVALUATION  OF  MODEL- 
LING ALTERNATIVES  AND  PROCESS  PA- 
RAMETERS FOR  THE  SINGLE-SLUDGE  NI- 
TROGEN REMOVAL  SYSTEM, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

Y.  Argaman,  and  A.  Brenner. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  6,  p  149-161,   1986.  7  fig,  2  tab,   18  ref. 

Descriptors:  'Nitrogen  removal,  'Biological 
wastewater  treatment,  'Wastewater  treatment  fa- 
cilities, 'Mathematical  models,  Ammonia,  Volatile 
suspended  solids,  Nitrification,  Denitrification, 
Bacterial  physiology,  Chemical  oxygen  demand. 

Experiments  were  carried  out  on  bench-scale  units 
operated  continuously  in  the  single-sludge  mode. 
A  synthetic  feed  consisting  of  glucose,  acetate, 
ammonium  chloride,  and  essential  elements  was 
used.  The  results  served  to  examine  the  validity  of 
various  expressions  for  process  modelling  and  to 
derive  several  process  parameters.  For  effluent  am- 
monia of  approximately  0.5  mg/1,  a  specific  denitri- 
fication rate  of  0.75  g  NH4(+)-N/g  volatile  sus- 
pended solids  (VSS)  per  day  was  selected.  The 
maximum  nitrification  rate  exceeded  1.9  g 
NH4(  +  )-N/g  VSS  per  day  and  the  maximum  deni- 
trification rate  was  1.7  g  N03(-)N/g  VSS  per  day. 
The  yield  and  decay  coefficients  were  determined 
as  0.31  g  VSS  per  g  chemical  oxygen  demand 
(COD)  and  0.018  per  day,  respectively,  for  the  the 
heterotrophs,  and  0.246  g  VSS  per  g  NH4(-(-)-N 
and  0.007  per  day,  respectively,  for  the  autotrophs. 
Microbial  counts  were  in  qualitative  agreement 
with  predicted  values.  (Author's  abstract) 
W87-01000 


APPLICATION  OF  A  MATHEMATICAL 
MODEL  FOR  ACTIVATED  SLUDGE  TREAT- 
MENT, 


Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
I.  Takacs. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.  6,  p   163-174,   1986.  4  fig,  2  tab,   5  ref. 

Descriptors:  'Activated  sludge  process,  'Mathe- 
matical models,  'Wastewater  composition,  'Bio- 
logical wastewater  treatment,  'Wastewater  treat- 
ment facilities,  Activated  carbon,  Microcomputers, 
Batch  process,  Continuous  process,  Temperature, 
Langmuir  isotherm,  Pflanz  equation,  Settling. 

Modification  and  application  of  the  Dold,  Ekama, 
and  Marais  dynamic  model  for  activated  sludge 
treatment  are  described.  The  constants  represent- 
ing the  different  organic  fractions  of  the 
wastewater  as  well  as  the  temperature  were  re- 
placed by  variables  or  functions  in  the  model  de- 
scribing continuous  operation.  Another  change  in- 
volved the  value  of  the  maximal  substrate  degrada- 
tion rate  constants.  The  option  of  changing  these 
values  according  to  a  function  when  approaching  a 
new  equilibrium  under  new  operational  conditions 
(e.g.,  starting  up  a  plant  or  starting  activated 
carbon  addition)  was  provided.  The  model  was 
supplemented  by  the  Langmuir  isotherm,  and  thus 
became  capable  of  simulating  the  powdered  acti- 
vated carbon  addition  process.  Also,  the  Pflanz 
equation  concerning  settling  and  recirculation  was 
applied  for  the  description  of  the  continuous  oper- 
ation. The  model,  extended  and  run  on  personal 
computers,  was  verified  on  the  basis  of  both  batch 
and  continuous  experiments.  Industrial  application 
of  the  model  at  the  Balatonfuzfo  Nitrochemical 
Works  is  described.  (Author's  abstract) 
W87-01001 


KINETIC  ASPECTS  OF  PLANNING  AND  OP- 
ERATTNG  ACTIVATED  SLUDGE  SYSTEMS, 

Budapesti  Mueszaki  Egyetem  (Hungary).  Dept.  of 

Agricultural  Chemical  Technology. 
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Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Mathematical  models, 
'Substrate  removal,  'Wastewater  treatment  facili- 
ties, Batch  process,  Continuous  process,  Manage- 
ment planning,  Process  control,  Chemical  oxygen 
demand,  Dairy  industry,  N-dodecylbenzene  sulfon- 
ic acid,  Detergent,  Wastewater  composition. 

A  'black-box'  substrate  removal  model  was  devel- 
oped for  predicting  the  operation  of  activated 
sludge  treatment  plants  on  the  basis  of  laboratory- 
scale  experiments.  Data  acquisition  for  predicting 
results  of  continuous  operation  was  done  from 
batch  data  and  from  continuous  operation  by  a 
method  described  here.  Although  it  was  less  tedi- 
ous to  obtain  substrate  consumption  rate  versus 
substrate  concentration  curves  from  batch  experi- 
ments, the  data  obtained  by  the  continuous  method 
was  more  reliable  for  predicting  the  operation  of 
treatment  plants.  The  method  of  planning  employ- 
ing the  present  model  is  illustrated  with  an  activat- 
ed sludge  treatment  plant  for  the  dairy  industry 
with  the  following  parameters:  influent  chemical 
oxygen  demand,  1,780  mg/cu  dm;  influent  anion- 
active  detergent  (n-dodecylbenzene  sulfonic  acid) 
concentration,  130  mg/cu  dm;  and  influent  flow 
rate,  1,000  cu  m/day.  (Rochester-PTT) 
W87-01002 


EVALUATION  OF  AN  AERATOR  CONTROL 
STRATEGY  UTILIZING  TTME  VARYING 
MATHEMATICAL  MODEL  SIMULATIONS, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  Medford,  MA. 

D.  A.  Barton,  and  J.  J.  McKeown. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  6,  p   189-201,   1986.  4  fig,  3  tab,  5  ref. 

Descriptors:  'Aerators,  'Process  control,  'Stabili- 
zation lagoons,  'Pulp  and  paper  industry,  'Energy, 
'Mathematical  models,  'Wastewater  treatment  fa- 
cilities, Organic  loading,  Simulation,  Time-varying 
models. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


A  mechanistic  mathematical  model  of  the  aerated 
stabilization  basin  process  utilized  in  the  pulp  and 
paper  industry  is  presented.  The  time-variable 
model  is  calibrated  for  a  paper  mill  wastewater 
treatment  system  and  is  used  to  develop  and  test  a 
control  scheme  for  the  optimization  of  aeration 
intensity.  The  control  scheme  is  shown  to  reduce 
aerator  usage  on  an  annual  basis  by  17-30%  com- 
pared to  the  case  of  no  control.  The  aerator  usage 
reduction  percentage  was  inversely  related  to  the 
organic  loading  rate  per  aerator  horsepower.  Sav- 
ings in  aerator  usage  under  the  control  scheme 
were  equivalent  to  the  existing  practice  of  seasonal 
aeration  control.  Modest  improvements  in  effluent 
quality  were  observed  under  the  control  scheme. 
(Author's  abstract) 
W87-01003 


INDUSTRIAL  USE  OF  REVERSE  OSMOSIS, 

Camp,  Dresser  and  McKee,   Inc.,  Boston,  MA. 
P.  D.  Sinisgalli,  and  J.  L.  McNutt. 
American    Water    Works    Association    Journal, 
JAWWA5,  Vol.  78,  No.  5,  p  47-51,  May  1986.  3 
fig,  7  ref. 

Descriptors:  *Reverse  osmosis,  *Wastewater  treat- 
ment, *Water  treatment,  Filtration,  Microelectron- 
ics, Semiconductors,  Design,  Demineralization, 
Brine  recovery. 

Reverse  osmosis  (RO)  as  a  water  treatment  process 
in  private  industry  has  dramatically  increased  over 
the  past  five  years  due  to  increased  product  quality 
and  membrane  system  performance.  Design  of  RO 
systems  must  include  a  thorough  examination  of 
each  unit  process  to  determine  the  effect  on  other 
units.  Properly  designed  RO  systems  provide  ef- 
fective industrial  wastewater  treatment,  waste 
management,  and  recycling  -  all  of  which  produce 
higher  quality  product  water  at  a  reasonable  cost. 
(Main-PTT) 
W87-01020 


C-390  AS  SOLE  SELECTIVE  AGENT  FOR  ISO- 
LATION OF  PSEUDOMONAS  AERUGINOSA 
FROM  HOSPITAL  WASTE  WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
A.  H.  Havelaar,  and  M.  During. 
Canadian  Journal  of  Microbiology  CJBOAW,  Vol. 
32,  No.  6,  p  513-515,  June  1986.  2  tab,  14  ref. 
Directorate  General  of  Environmental  Protection, 
Ministry  of  Housing,  Physical  Planning  and  Envi- 
ronment (Netherlands)  Project  RIVM  218202. 

Descriptors:  *Pseudomonas  aeruginosa,  'Hospital 
wastewater,  'Differential  media,  'Bacterial  analy- 
sis,   'C-390,    Casein    hydrolysis,    Pyoverdin,    9- 
Chloro-9-(4-dimethylaminophenyl)-10- 
phenylacridan. 

Pseudomonas  aeruginosa  was  recovered  (in  num- 
bers ranging  from  100-10,000  colony-forming  units 
per  ml)  from  heavily  contaminated  hospital  waste 
water  when  grown  at  41.5  C  on  a  differential 
medium  agar  containing  9-chloro-9-(4-dimethyla- 
minophenyl)-10-phenylacridan  (C-390)  at  a  final 
concentration  of  30  microgram/ml.  The  medium 
appeared  to  be  highly  selective  for  P.  aeruginosa 
isolated  from  hospital  waste  waters.  Many  strains 
failed  to  hydrolyze  casein  when  grown  on  skim 
milk  agar  and  this  medium  appeared  to  restrict 
pigment  production  to  only  pyoverdin  (detectable 
only  under  ultraviolet  light).  Most  strains  were 
capable  of  casein  hydrolysis  when  grown  on  a 
modified  skim  milk  medium.  (Author's  abstract) 
W87-01039 


CONCENTRATION  AND  REMOVAL  EFFI- 
CIENCY OF  MAJOR  AND  TRACE  ELEMENTS 
IN  MUNICIPAL  WASTEWATER, 

Morehouse  School  of  Medicine,  Atlanta,  GA. 
Dept.  of  Community  Health/Preventive  Medicine. 
J.  F.  C.  Sung,  A.  E.  Nevissi,  and  F.  B.  Dewalle. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  21,  No.  5,  p  435-448,  July  1986.  4 
tab,  10  ref.  EPA  Contract  R-806102. 

Descriptors:   •Wastewater  treatment,   'Trace  ele- 
•Treated   water,   'Raw  wastewater,   'Pri- 


mary wastewater  treatment,  'Secondary 
wastewater  treatment,  'Sewage  disposal,  'Primary 
sludge,  'Secondary  sludge,  'Urban  areas,  Evalua- 
tion, Wastewater  treatment,  Phosphorus,  Iron, 
Zinc,  Copper,  Manganese,  Chromium,  Lead, 
Nickel,  Silver,  Cadmium,  Arsenic,  Cobalt,  Mercu- 
ry, Selenium. 

Concentrations  of  14  elements  in  raw  sewage,  pri- 
mary effluent,  secondary  effluent,  discharge,  pri- 
mary sludge,  and  secondary  sludge  were  measured 
in  wastewater  samples  from  treatment  systems  of 
25  different  metropolitan  areas  in  the  US,  and  the 
efficiency  of  removal  of  these  elements  from  raw 
sewage  was  calculated.  The  elements  P,  Fe,  Zn, 
Cu,  Mn,  Cr,  Pb,  Ni,  Ag,  Cd,  As,  Co,  Hg,  and  Se 
were  present  in  raw  sewage,  in  descending  order 
of  mean  and  median  values  of  concentration.  A 
similar  concentration  hierarchy,  with  few  excep- 
tions, was  observed  in  effluents  and  sludges.  The 
frequency  and  percentage  of  element  removal  from 
raw  sewage  in  treatment  plant  were  calculated. 
According  to  these  calculations,  Pb  was  removed 
from  discharge  in  90%  of  the  plants  at  least  50% 
relative  to  raw  sewage.  The  removal  order  (in 
terms  of  plants  achieving  at  least  50%  removal) 
was  Zn,  Fe,  Cr,  Cd,  Cu,  P,  Ag,  Ni,  Mn,  and  Co. 
(Rochester-PTT) 
W87-01044 


PUTTING  WASTEWATER  TO  WORK, 

Howard,  Needles,  Tammen  and  Bergendoff,  Or- 
lando, FL. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-01047 


TUNNEL  THAT  CLEANED  UP  CHICAGO, 

R.  Robinson. 

Civil  Engineering,  Vol.  56,  No.  7,  p  34-37,  July 

1986.  2  fig. 

Descriptors:  'Water  pollution  control,  'Tunnel 
and  Reservoir  Plan,  'Storm-overflow  sewers, 
'Chicago,  'Engineering,  Cost  analysis,  Tunneling. 

The  metropolitan  Chicago  Tunnel  and  Reservoir 
Plan  (TARP)  is  described,  including  the  planning, 
costs,  pumping  station,  and  mention  of  important 
consultants,  engineers  and  contractors.  TARP  is 
intended  to  store  water  and  sewage  that  would 
normally  spill  into  waterways,  yards,  and  base- 
ments in  Chicago  during  heavy  rains,  and  to  re- 
lease it  to  treatment  plants  at  a  rate  that  they  can 
handle.  The  Mainstream  portion  of  the  tunnel  cost 
975  million  dollars  and  received  the  Outstanding 
Engineering  Achievement  Award  of  1986.  In  the 
first  year  of  operation  TARP  has  eliminated  80% 
of  the  combined  sewage  pollution  problems 
throughout  most  of  Chicago  and  15  nearby  sub- 
urbs, a  204  sq  mi  area.  Construction  advanced  the 
art  and  science  of  boring  through  rock  deep  under 
urban  areas.  (Rochester-PTT) 
W87-01048 


COMPARISON  OF  METHODS  FOR  THE 
PREPARATION  OF  SEWAGE  SLUDGE  SAM- 
PLES PRIOR  TO  SPECTROPHOTOMETRY 
DETERMINATION  OF  PHOSPHORUS, 

Rutgers  -  The  State  Univ.,  Camden,  NJ. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01092 


MODELING  OF  SMALL  SCALE  REVERSE  OS- 
MOSIS SYSTEMS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-01103 


DESIGN   STRATEGIES   FOR  NUTRIENT  RE- 
MOVAL PLANT, 

Meiring  and  Partners,  Pretoria  (South  Africa). 
J.  L.  Barnard,  G.  M.  Stevens,  and  P.  J.  Leslie. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  11/12,  p  233-242,  1985.  3  fig,  1  tab,  8  ref. 

Descriptors:    'Biological    wastewater    treatment, 
•Wastewater    facilities,     'Wastewater    treatment, 


•Canada,  'Cold  regions,  •Nitrates,  'Phosphate*, 
•Design  criteria,  Nitrification,  Denitrification, 
Temperature  effects,  Effluents,  Anaerobic  condi- 
tions, Sludge  conditioning. 

Design  strategies  and  results  for  nitrate  and  phos- 
phate removal  at  a  one  stage  wastewater  treatment 
plant  in  a  cold  climate  (Kelowna,  British  Colum- 
bia, Canada)  are  reviewed.  Design  criteria,  treate- 
ment  requirements  and  the  models  used  to  establish 
nitrification  and  denitrification  rates  are  discussed. 
Plant  performance  in  terms  of  design  assumptions 
is  analyzed.  It  is  concluded  that  there  are  several 
inadequacies  with  previous  models  that  predicted 
only  the  UCT  variation  of  the  Phoredox  process 
could  be  used  to  achieve  satisfactory  rates  of  phos- 
phate removal.  The  study  indiciates  the  posssibili- 
ties  of  designing  with  confidence  for  removal  of 
nitrates  and  phosphates  at  treatment  plants  in  the 
colder  climates  of  the  world.  (Michael-PTT) 
W87-01121 


FULL  SCALE  OPTIMIZATION  OF  BIOLOGI- 
CAL PHOSPHORUS  REMOVAL  AT  KE- 
LOWNA, CANADA 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

W.  K.  Oldham. 

Water  and  Science  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  243-257,  1985.  14  fig,  3  tab,  12  ref. 

Descriptors:  *Biological  wastewater  treatment, 
'Sludge  conditioning,  'Wastewater  treatment, 
•Wastewater  facilities,  'Canada,  'Phosphorus  re- 
moval, 'Anaerobic  conditions,  Effluents,  Nitrogen, 
Denitrification,  Fermentation,  Anaerobic  diges- 
tion, Sludge  thickening,  Orthophosphates. 

Operational  results  and  optimization  tests  conduct- 
ed at  a  new  biological  nutrient  removal  facility 
operating  in  the  Phoredox  mode  at  Kelowna, 
Canada  for  1983  are  reviewed.  The  effects  on  plant 
efficiency  of  varying  the  point  of  introduction  of 
return  sludge  flow  and  addition  of  primary  sludge 
thickener  supernatant  to  the  bioreactor  were  evalu- 
ated. There  was  no  significant  difference  in  efflu- 
ent nutrient  quality  between  tests  with  all  return 
sludge  entering  the  anaerobic  zone  or  with  half 
entering  the  anaerobic  zone  and  half  entering  the 
anoxic  zone.  Primary  sludge  thickener  supernatant 
added  to  the  anaerobic  zone  typically  resulted  in 
an  effluent  phosphorus  concentration  of  less  that 
0. 1  milligram  of  orthophosphate  per  liter  while  the 
absence  of  supernatant  resulted  in  an  effluent  con- 
taining more  than  2  milligrams  of  orthophophate 
per  liter.  (Michael-PTT) 
W87-01122 


OXIDATION  REDUCTION  POTENTIAL  -  A 
TOOL  FOR  MONITORING,  CONTROL  AND 
OPTIMIZATION  OF  BIOLOGICAL  NUTRI- 
ENT REMOVAL  SYSTEMS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

F.  A.  Koch,  and  W.  K.  Oldham. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  259-281,  1985.  11  fig,  1  tab,  40  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Biological  oxidation,  'Wastewater  treatment, 
'Monitoring,  'Process  control,  'Automation, 
'Measuring  instruments,  Nitrogen,  Phosphorus, 
Anaerobic  digestion,  Electrodes,  Voltmeters,  Ni- 
trates, Dissolved  oxygen,  Sludge  conditioning, 
Pilot  plants,  Sensors. 

Results  of  a  three-year  investigation  indicate  that 
oxidation-reduction  potential  (ORP)  monitoring 
can  provide  a  meaningful  indication  of  process  and 
bioreactor  performance  in  biological  nutrient  re- 
moval systems.  ORP  determinations  can  be  used  tc 
distinguish  between  different  levels  of  respiratory 
activity  and  identify  the  onset  of  non-respiratory 
conditions.  This  capability  can  provide  a  rational 
basis  for  real-time  control  and  optimization  ol 
process  nitrogen  removal.  ORP  is  also  found  tc 
correlate  with  observed  phosphorus  release.  It  is 
concluded  that  ORP  is  a  useful  tool  for  process 
monitoring,  control  and  optimization,  particularly 
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as  a  sensor  for  continuous  process  monitoring  and 
automated  process  control.  (Michael-PTT) 
W87-01123 


PEAT  ADSORPTION  OF  HERBICIDE  2,4-D 
FROM  WASTEWATERS, 

Laval  Univ.,  Quebec.  Dept.  de  Genie  Chimique. 
J.  N.  Clouthier,  A.  Leduy,  and  R.  S.  Ramalho. 
Canadian  Journal  of  Chemical  Engineering,  Vol. 
63,  No.  2,  p  250-257,  April  1985.  13  fig,  4  tab,  16 
ref. 

Descriptors:  •Adsorption,  'Peat,  'Herbicides, 
•2,4-D,  •Contamination,  ^Wastewater  treatment, 
•Wastewater,  Hydrogen  ion  concentration,  Parti- 
cle size,  Temperature  effects,  Mathematical  equa- 
tions, Equilibrium,  Wastewater  facilities,  Design 
criteria. 

The  use  of  peat  as  an  adsorbent  for  removal  of  the 
herbicide  2,4-D  (dichloro-phenoxy  acetic  acid) 
from  wastewater  was  evaluated.  The  effect  of  the 
initial  2,4-D  concentration,  pH,  peat  particle  size, 
temperature  and  concentration  of  peat  on  the  time 
required  to  reach  adsorption  equilibrium  and  on 
the  mass  of  2,4-D  adsorbed  at  equilibrium  condi- 
tions was  examined.  Removal  ratios  for  the  2,4-D 
on  the  order  of  90  percent  were  obtained  under 
optimum  conditions.  Continuous  tests  in  the  ad- 
sorption column  system  were  also  conducted  to 
determine  design  parameters  for  a  proposed  treat- 
ment plant.  (Michael-PTT) 
W87-01124 


REMOVING  TRACE  ORGANICS  BY  REVERSE 
OSMOSIS  USING  CELLULOSE  ACETATE 
AND  POLY  AMIDE  MEMBRANES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-01132 


COMPETITIVE  ADSORPTION  AMONG  VOCS 
ON  ACITVATED  CARBON  AND  CARBONA- 
CEOUS RESIN, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

E.  J.  Kong,  and  F.  A.  DiGiano. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  78,  No.  4,  p  181-188,  April  1986. 

11  fig,  5  tab,  14  ref. 

Descriptors:  'Adsorption,  'Organic  compounds, 
•Volatility,  'Activated  carbon,  *Resins,  'Carbon 
filters,  Carbon  tetrachloride,  Trichloroethylene, 
Tetrachloroethylene,  Mathematical  models,  Ad- 
sorbents, Groundwater,  Mathematical  equations, 
Isotherms. 

An  ideal  adsorbed  solution  (IAS)  model  was  used 
to  predict  multicomponent  adsorption  equilibria 
for  carbon  tetrachloride,  trichloroethylene  and  te- 
trachloroethylene in  two-  and  three-component  so- 
lutions on  activated  carbon  and  carbonaceous 
resin.  Experiments  were  performed  to  acquire  iso- 
therm parameters  and  verify  model  results.  The 
model  described  some,  but  not  all,  of  the  competi- 
tive adsorption  equilibrium  data  among  the  volatile 
organic  chemicals  (VOCs).  Cabonaceous  resin  has 
a  higher  capacity  for  each  of  the  three  VOCs  than 
activated  carbon.  The  order  of  adsorbability  in 
competition  agrees  with  that  expected  from  the 
relative  adsorbability  of  each  VOC  as  determined 
from  its  adsorption  isotherms.  Given  equal  concen- 
trations of  each  VOC,  resin  dosage  is  from  three  to 
five  times  smaller  than  that  of  activated  carbon 
needed  to  reach  a  desired  residual  concentration, 
rhis  demonstrates  the  advantage  of  resin  over 
activated  carbon  more  clearly  than  does  a  compar- 
ison of  single-solute  adsorption  behavior.  (Author's 
abstract) 
W87-01134 


JAWWA5,  Vol.  78,  No.  4,  p  189-195,  April  1986. 
16  fig,  2  tab,  15  ref. 

Descriptors:  'Temperature  effects,  'Trihalometh- 
ane,  'Coagulation,  Organic  carbon,  Color  remov- 
al, Hydrogen  ion  concentration,  Organic  com- 
pounds, Seasonal  variation,  Water  treatment, 
Water  temperature. 

Trihalomethane  (THM)  concentration  in  finished 
water  that  had  been  treated  at  35.6  F  was  signifi- 
cantly lower  than  that  in  water  treated  at  71.6  F. 
Total  organic  carbon  (TOC)  was  not  affected  by 
water  temperature  during  coagulation  with  metal 
ion  salts,  while  color  removal  was  slightly  reduced 
at  lower  temperatures.  The  efficiency  of  coagula- 
tion for  removing  TOC  and  color  and  reducing 
THM  formation  potential  was  improved  when 
water  was  treated  at  lower  pH  regardless  of  tem- 
perature. Removal  of  low-molecular-weight  organ- 
ic substances  was  found  to  be  more  difficult  at 
lower  temperature.  The  data  suggest  that  reduced 
THM  concentration  in  finished  water  during 
winter  is  strictly  a  function  of  the  reduced  rate  of 
THM  formation.  (Author's  abstract) 
W87-01135 


SAUSALTTO  WASTEWATER  SQUEEZE, 

M.  Ralston. 

Engineering  News  Record,  Vol.  216,  No.  6,  p  46- 

47,  April  17,  1986. 

Descriptors:  'Wastewater  treatment  facilities, 
•Sausalito,  'California,  Construction  methods, 
'Site  selection,  'Design  criteria. 

Design  constraints  and  construction  problems  asso- 
ciated   with    development    of  a    new    secondary 
wastewater  treatment  facility  in  Sausalito,  CA  are 
reported.  (Michael-PTT) 
W87-01136 


COTTON  FABRIC  DESIZTNG  AND  SCOURING 
WASTEWATER  TREATMENT  IN  UPFLOW 
ANAEROBIC  FTLTER, 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 

N.  Athanasopoulos. 

Biotechnology  Letters  BILED3,  Vol.  8,  No.  5,  p 

377-378,  May  1986.  4  ref. 

Descriptors:  'Anaerobic  digestion,  'Filtration, 
'Wastewater  treatment,  'Filters,  'Cotton,  Cost 
analysis,  Textile  mill  wastes,  Textiles. 

Cotton  and  cotton  blend  fabric  plants  produce 
high  volumes  of  wastewater  relatively  low  in  or- 
ganic load.  The  usual  method  of  wastewater  treat- 
ment is  a  combination  of  an  aerobic  and  chemical 
system;  the  operating  cost  of  such  treatment  is 
very  high  due  to  energy  requirements  and  the  cost 
of  nutrient  chemicals  and  sludge  treatment  and 
disposal.  In  this  experiment,  wastewater  from  tex- 
tile desizing  and  scouring  was  successfully  treated 
in  an  upflow  anaerobic  filter  at  35  C;  the  chemical 
oxygen  demand  (COD)  loading  was  gradually  in- 
creased up  to  2.75  kg  per  cu  m  per  day  with  COD 
removal  of  60-90%,  and  production  of  0.2-0.5  L 
gas/g  influent  COD,  having  75-80%  CH4.  By 
treating  the  warm  wastewater  stream  coming  from 
desizing  and  scouring  processes  by  anaerobic  fil- 
ters, the  total  treatment  cost  is  drastically  reduced. 
(Doria-PTT) 
W87-01162 


EFFECTS  OF  LOW  TEMPERATURE  ON  THE 
REMOVAL  OF  TRIHALOMETHANE  PRE- 
CURSORS BY  COAGULATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

W.  R  Knocke,  S.  West,  and  R.  C.  Hoehn. 

American     Water     Works     Association     Journal 


STABILITY  OF  A  PERCOLATING  ANAERO- 
BIC DOWNFLOW  FTXED  FIXM  REACTOR 
UNDER  OVERLOADING  CONDITIONS, 

University   Coll.    of  Swansea   (Wales).    Dept.   of 
Chemical  Engineering. 
M.  Canovas-Diaz,  and  J.  A.  Howell. 
Biotechnology  Letters  BILED3,  Vol.  8,  No.  5,  p 
379-384,  May  1986.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Biological  treatment,  'Downflow 
fixed-film  reactor,  Food-processing  wastes,  Indus- 
trial wastes,  Biological  wastewater  treatment. 

An  anaerobic  downflow  fixed  film  (DSFF)  reactor 
was  used  to  treat  cheese  whey.  The  reactor  was 


initially  operated  flooded  (DSFF  mode)  and  then 
the  liquid  level  reduced  by  67%  (ATF  mode); 
thus,  the  packing  support  was  completely  sub- 
merged and  one  third  submerged,  respectively. 
The  partly  submerged  anaerobic  culture  had 
higher  gas  production  and  was  more  resistant  to 
general  and  localized  high  VFA  levels.  Methano- 
genic  bacteria  were  acclimated  to  VFA  levels  as 
high  as  3,000  mg/1  of  propionate  and  1,600  mg/1  of 
acetate  (pH  near  neutrality)  while  the  reactor  re- 
mained stable.  (Author's  abstract) 
W87-01163 


GRANULATION  OF  BIOMASS  IN  THERMO- 
PHILIC UPFLOW  ANAEROBIC  SLUDGE 
BLANKET  REACTORS  TREATING  ACIDIFIED 
WASTEWATERS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
W.  M.  Wiegant,  and  A.  W.  A.  de  Man. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  5,  p  718-727,  May  1986.  5  fig,  3  tab,  20  ref. 

Descriptors:  'Thermophilic  bacteria,  'Wastewater 
treatment,  'Anaerobic  digestion,  'Upflow  sludge 
blanket  reactor,  Biological  treatment,  Acidic 
water. 

The  development  of  granular  sludge  was  investi- 
gated in  thermophilic  (55  C)  upflow  anaerobic 
sludge  blanket  reactors.  Acetate  and  a  mixture  of 
acetate  and  butyrate  were  used  as  substrates,  serv- 
ing as  models  for  acidified  wastewaters.  Granular 
sludge  with  either  Methanothrix  or  Methanosar- 
cina  as  the  predominant  acetate-utilizing  methano- 
gen  was  cultivated  by  allowing  the  loading  rate  to 
increase  whenever  the  acetate  concentration  in  the 
effluent  dropped  below  200  and  700  mg  COD/L, 
respectively.  The  highest  methane  generation  rates 
(up  to  162  kg  CH4-COD  per  cu  m  per  day,  or  2.53 
mole  CH4/L  per  day)  were  achieved  at  hydraulic 
retention  times  down  to  21  min,  with  granules 
consisting  of  Methanothrix.  The  formation  of 
Methanothrix  granules  did  not  depend  on  the  type 
of  seed  material,  nor  on  the  addition  of  inert  sup- 
port particles.  The  growth  of  granules  proceeded 
rapidly  with  adapted  seed  material,  even  when  the 
reactors  were  inoculated  with  low  concentrations. 
With  mesophilic  seed  materials,  growth  of  granules 
took  much  longer.  Thermophilic  Methanothrix 
granules  strongly  resemble  mesophilic  granules  of 
the  'filamentous'  type.  Some  factors  governing  the 
thermophilic  granulation  process  are  discussed. 
(Author's  abstract) 
W87-01164 


COMPARISON  OF  COMPOSTING  OF  TWO 
SEWAGE  SLUDGES, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

K.  Nakasaki,  M.  Shoda,  and  H.  Kubota. 

Journal   of  Fermentation   Technology   JFTED8 

Vol.63,  No.6,  p  537-543,  1985.  6  fig,  4  tab,  7  ref. 

Descriptors:  'Sludge  composting,  'Sewage  sludge, 
'Compost,  Composting,  Wastewater,  Wastewater 
treatment,  Sludge  cake,  Sludge  dewatering,  Sludge 
drying. 

Dewatered  sewage  sludge  cake  is  one  of  the  organ- 
ic materials  available  for  composting  in  Japan.  A 
mixture  of  raw  and  excess  sewage  sludge  is  dewa- 
tered by  the  addition  of  two  kinds  of  dewatering 
agent.  One  is  a  mixture  of  slaked  lime  and  ferric 
chloride,  the  other  a  polymer  coagulant.  The 
sludge  containing  the  inorganic  coagulant  is  denot- 
ed as  lime  sludge,  the  other  as  polymer  sludge.  An 
analytical  procedure  has  been  developed  to  repre- 
sent the  rate  of  degradation  of  organic  matter  in 
composting  of  lime  sludge  as  C02  evolution  rate, 
and  showed  the  microbial  contribution  to  the  rate. 
Comparison  was  made  of  the  reaction  rate  and 
microbial  succession  in  the  composting  of  sewage 
sludges  which  contained  lime  or  polymer  as  dewa- 
tering agents.  Different  patterns  of  C02  evolution 
rate  based  on  dry  solid  of  compost  were  observed, 
which  was  explained  by  the  difference  in  the  initial 
pH  values  of  the  two  sludges.  No  significant  differ- 
ences of  C02  evolution  rate  based  on  volatile 
matter  of  sludge  was  observed  in  the  region  where 
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pH  reached  around  8  and  temperature  was  60  C. 
Dominant  species  of  isolated  thermophilic  bacteria 
and  thermophilic  actinomycetes  were  more  varied 
in  the  polymer  sludge  than  the  lime  sludge.  Specif- 
ic 02  uptake  rate  of  isolated  thermophilic  bacteria 
from  the  polymer  and  lime  sludges  were  similar. 
Addition  of  lime  to  the  polymer  sludge  decreased 
the  survival  number  of  indigenous  microorganisms. 
(Khumbatta-PTT) 
W87-01188 


METHYL  CHLORIDE:  NATURALLY  OCCUR- 
RING TOXICANT  AND  C-l  GROWTH  SUB- 
STRATE, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Mikrobiologisches. 

S.  Hartmans,  A.  Schmuckle,  A.  M.  Cook,  and  T. 

Leisinger. 

Journal  of  General  Microbiology  JGMIAN,  Vol. 

132,  No.  4,  p  1139-1142,  April  1986.  2  fig,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Methyl 
chloride,  'Chlorinated  hydrocarbons,  Organic 
compounds,  Sewage  bacteria,  Bacteria,  Biodegra- 
dation,  Degradation. 

A  strain  of  Hyphomicrobium  which  could  utilize 
methyl  chloride  as  its  sole  carbon  and  energy 
source  was  isolated  from  industrial  sewage  plants. 
This  methylotroph  used  methyl  chloride  quantita- 
tively, liberating  chloride  ion  stoichiometrically.  A 
specific  growth  rate  of  0.09  per  hour  was  observed 
with  1%  (v/v)  methyl  chloride  in  the  gas  phase. 
(Author's  abstract) 
W87-01241 


DETECTION  AND  ENUMERATION  OF  LISTE- 
RIA MONOCYTOGENES  IN  A  SEWAGE 
TREATMENT  PLANT  IN  IRAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01251 


MUSHROOM  BLANCH  WATER  CONCENTRA- 
TION BY  MEMBRANE  PROCESSES, 

National  Taiwan  Univ.,  Taipei.  Graduate  Inst,  of 
Food  Science  and  Technology. 
B.  H.  Chiang,  C.  L.  Chu,  and  L.  S.  Hwang. 
Journal  of  Food  Science,  Vol.  51,  No.  3,  p  608-613, 
April  1986.  11  fig,  5  tab,  24  ref.  National  Science 
Council  (Taiwan)  Project  NSC  73-0406-E002-01. 

Descriptors:  'Wastewater  treatment,  'Food  proc- 
essing industry,  'Membrane  processes,  Ultrafiltra- 
tion, Reverse  osmosis,  Mushroom  blanch  water, 
Organic  matter. 

Mushroom  blanch  water  was  concentrated  by  ul- 
trafiltration (UF)  and  reverse  osmosis  (RO).  UF 
prefiltration  was  essential  in  preventing  severe 
fouling  during  the  RO  process.  When  the  UP 
blanch  water  permeate  was  processed  by  RO, 
linear  relationships  between  pressure  and  flux  were 
observed  at  all  concentrations  tested.  The  blanch 
water  was  concentrated  by  UF/RO  from  2%  to 
13%  total  solids  at  60  C  and  120  KPa/5000  KPa 
operating  pressures  with  flux  higher  than  1 5  liters/ 
sq  m/hr.  Maximum  concentration  obtained  was 
approximately  20%  total  solids  with  90%  recovery 
of  the  nonvolatiles.  Recoveries  of  some  major  vo- 
latiles  were  above  50%.  Panelists  could  not  differ- 
entiate the  original  from  the  reconstituted  blanch 
waters  in  sensory  evaluations.  (Author's  abstract) 
W87-01272 


PRESS  GANG  CURES  SLUDGE  OVERLOAD 
PROBLEM, 

Richardson  (Edward  H.)  Associates,  Inc.,  Newark, 

DE. 

K.  C.  Goel. 

Engineering   and   Management   WENMD2,   Vol. 

133,  No.  2,  p  25-27,  February  1986.  2  tab. 

Descriptors:  'Press  gang,  'Wastewater  treatment, 
•Sludge  drying.'Filtcr  belts,  Economics,  Dewa- 
tered  sludge,  Sludge  Disposal,  Sewage,  Perform- 
ance evaluation,  Delaware. 

Sludge  management  at  Wilmington,  Delaware  is 
being  effectively  accomplished  by  a  gang  of  14 


filter  belt  presses.  The  system  dewaters  sludge  with 
continuous  belt  filter  presses  and  uses  polymer  as 
the  sludge  conditioner.  With  this  sludge  dewater- 
ing  installation  augmenting  its  wastewater  treat- 
ment facilities,  the  city  of  Wilmington's  sludge 
management  needs  are  well  met  for  the  foreseable 
future.  (Main-PTT) 
W87-01411 


SEWER  REHAB  USING  A  NEW  SUBAREA 
METHOD, 

RJN    Environmental    Associates,    Inc.,    College 

Park,  MD. 

R.  B.  Fernandez. 

Engineering   and    Management   WENMD2,    Vol 

133,  No.  2,  p  28-30,  February  1986.  1  fig,  6  tab,  1 

ref. 

Descriptors:  'Sewer  rehabilitation,  'Groundwater 
infiltration,  'Storm  water  inflow,  'Infiltration  mi- 
gration, 'Wastewater  collection,  Washington  Sub- 
urban Sanitary  Commission,  Flow  rates,  Rainfall 
monitoring,  Smoke  testing,  Point-source  rehabilita- 
tion, Mathematical  models. 

In  the  effort  to  understand  and  resolve  the  prob- 
lems of  groundwater  infiltration  and  storm  water 
inflow,  many  sewer  rehabilitation  programs  have 
demonstrated  a  disparity  between  anticipated  and 
actual  reduction  of  infiltration/inflow  (I/I).  Some 
of  the  causes  are  unidentified  defects;  inaccurate 
defect  flow  rates;  insufficient  rehabilitation  design; 
inflexible  rehabilitation  plan;  unreliable  flow  data; 
and  infiltration  migration.  An  extensive  project 
was  undertaken  at  two  sites  in  the  Washington 
Suburban  Sanitary  Commission  service  area  to 
study  migration.  Analysis  of  the  field  data  yeilded 
a  calibrated  infiltration  migration  model.  A  new 
approach  to  sewer  system  evaluation  and  rehabili- 
tation referred  to  as  the  Systems  Approach  to 
Subarea  Rehabilitation  (SASR)  was  developed. 
Field  activities  incorporated  in  the  SASR  are:  rain- 
fall monitoring;  continuous  flow  monitoring;  inter- 
nal night-time  flow  measurements;  manhole  and 
visual  pipe  inspection;  smoke  testing;  dyed  water 
flooding;  television  inspection;  and  building  inspec- 
tion. Further  refinements  are  planned.  It  will  be 
possible  to  extend  the  quantification  process  and 
the  model  will  be  computerized  and  further  refined 
with  new  data.  (Main-PTT) 
W87-01412 


INSTRUMENTATION  COORDINATOR  FO- 
CUSES CONSTRUCTION  TEAM  EFFORT, 

Indianapolis  Public  Works  Dept.,  IN. 
M.  W.  Sweeney,  and  C.  N.  Williams. 
Engineering   and   Management   WENMD2,   Vol. 
133,  No.  2,  p  31-33,  February  1986.  2  fig. 

Descriptors:  'Wastewater  treatment,  'Process  con- 
trol, 'Construction  team,  Treatment  facility  per- 
sonnel, Treatment  facility  construction,  Computer 
contol,  Instrumentation. 

In  Indianapolis,  Indiana  an  entire  advance 
wastewater  treatment  (ATW)  project  involved  a  6- 
member  design  team.  An  I&C  (Instrumentation 
and  Control)  Cordinator  provided  the  focus  of 
responsibility  within  the  multiple-member  team  of 
owner,  design  engineers,  contractors  and  equip- 
ment vendors  to  ensure  successful  installation  and 
operation  of  the  MCS  (Main  Control  System).  The 
major  responsiblity  of  the  assignment  was  to 
ensure  proper  installation  of  the  instrumentation 
prior  to  and  during  start  up.  The  I&C  Coordinator 
had  to  have  a  blend  of  managerial  and  technical 
skills.  The  I&C  Coordinator  successfully  led  this 
team  through  the  maze  of  information  and  events 
needed  to  make  the  MCS  work.  (Main-PTT) 
W87-01413 


INDICATOR  VALUE  OF  THE  GENUS  EPISTY- 
LIS  (CILIATA), 

Prague  Dept.  of  Water  Technology  and  Environ- 
mental Engineering  (Czechoslovakia). 
V.  Sladecek. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  1,  p  119-124,  July  1986.  1  fig,  1  tab,  19  ref. 

Descriptors:  'Bioindicators,  'Epistylis,  'Limnolo- 
gy, 'Wastewater  treatment,  'Classification,  Sapro- 


phytic   bacteria,    Activated    sludge,    Stabilization 
ponds,  Biofilters. 

The  genus  of  peritrichous  ciliates  Epistylis  plays  an 
important  role  in  applied  limnology,  as  it  forms  a 
substantial  part  of  the  communities  of  biofilters, 
activated  sludge  and  stabilization  ponds,  where  the 
purification  of  organic  waste  waters  is  performed. 
The  sessile  genus  can  be  easily  recognized  accord- 
ing to  the  firm,  non-contractile  stalk,  which  is 
dichotomously  branched  and  supports  a  colony  of 
zoids  comprised  of  2  to  several  tens  of  individuals. 
The  adoral  zone  has  about  one  turn  of  cilia.  There 
are  approximately  100  species  belonging  to  this 
genus,  and  the  majority  live  epibiotically  on  vari- 
ous freshwater  plants,  insects  and  arthropods.  Fif- 
teen species  of  the  infusorian  genus  Epistylis  were 
reviewed  and  classified  saprobiologically.  They 
were  given  the  saprobic  valence,  the  indicative 
weight  of  species  (I  sub  i)  and  the  individual  sapro- 
bic index  (S  sub  i).  Diagnoses  of  3  species  were 
translated  into  English  from  Russian  and  a  serious 
error  dealing  with  incorrect  identification  of  Epis- 
tylis rotans  instead  E.  ureolata  in  the  activated 
sludge  was  clarified.  (Lantz-PTT) 
W87-01460 


ACTIVATED  SLUDGE  PROCESS  -  IV:  APPLI- 
CATION OF  THE  GENERAL  KINETIC  MODEL 
TO  ANOXIC-AEROBIC  DIGESTION  OF 
WASTE  ACTIVATED  SLUDGE, 

Geustyn,  Forsyth  and  Jouber,  Inc.,  -Stellenbosch 

(South  Africa). 

A.  P.  C.  Warner,  G.  A.  Ekama,  and  G.  V.  R. 

Marais. 

Water  Research  WATRAG,  Vol.  20,  No.  8,  p  943- 

958,  August  1986.  7  fig,  2  tab,  18  ref. 

Descriptors:  'Activated  sludge,  'Kinetics,  'Model 
studies,  'Aerobic  digestion,  'Wastewater  treat- 
ment, Sludge  digestion,  Digestion,  Simulation  anal- 
ysis, Mathematical  models. 

A  general  activated  sludge  model  was  applied  to 
anoxic-aerobic  digestion  of  waste  activated  sludge. 
The  laboratory  scale  experimental  investigation 
comprised  a  6  day  sludge  age  activated  sludge 
process,  the  waste  sludge  from  which  was  fed  to  a 
number  of  digesters  operated  as  follows:  single 
reactor  flow-through  digesters  at  4  or  10  days 
sludge  age  (retention  times)  under  aerobic  or 
anoxic-aerobic  conditions  (with  1.5  and  4  h  cycle 
times),  and  3-in-series  flow-through  digesters  each 
with  4  days  sludge  age.  All  digesters  were  fed 
draw-and-fill  wise  once  per  day.  The  general  kinet- 
ic model  simulated  accurately  all  the  experimental 
data  without  the  need  to  change  the  values  of  the 
kinetic  constants.  Both  theoretical  simulations  and 
experimental  data  indicate  that  (i)  the  rate  of  vola- 
tile solids  destruction  is  not  affected  by  the  incor- 
poration of  anoxic  cycles,  and  (ii)  the  specific 
denitrification  rate  constant  in  a  digester  is  about 
two-thirds  of  that  in  the  secondary  anoxic  reactor 
of  the  single  sludge  activated  sludge  system.  This 
allows  for  definition  of  a  fourth  denitrification  rate 
constant  K  sub  4,  for  the  anoxic-aerobic  digester 
with  K  sub  4T  =  0.046(1.029  to  the  (t-20)  power 
mg(N03-N)/(mgAVSS  d),  a  constant  independent 
of  sludge  age.  An  important  consequence  of  (i)  and 
(ii)  above  is  that  the  denitrification  can  be  integrat- 
ed readily  into  steady  state  digester  models,  and 
used  for  design  purposes.  (Author's  abstract) 
W87-01462 


PH-DECREASE  IN  NITRIFYING  BIOFILMS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

H.  Szwerinski,  E.  Arvin,  and  P.  Harremoes. 

Water  Research  WATRAG,  Vol.  20,  No.  8,  p  971- 

976,  August  1986.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Nitri- 
fication, 'Biofilms,  'Wastewater  treatment,  Acidi- 
ty, Theoretical  analysis. 

Nitrification  is  an  acidity  producing  process  The 
theoretical  model  predicts  the  pH-effect  to  initiate 
and  climax  at  a  HC03(-)/02  molar  ratio  in  the 
bulk  water  from  10  to  2.4.  The  molar  ratio  found 
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Mperimentally  was  in  the  range  6.0-0.9.  These 
theoretical  results  have  been  verified  on  biofilms 
developed  on  the  surfaces  of  a  rotating  drum  under 
*ell  controlled  laboratory  conditions.  The  results 
ihow  clearly  the  drop  in  pH  as  predicted  by 
heory.  The  phenomenon  can  give  rise  to  unex- 
jected  effects  on  the  performance  of  nitrifying 
liofilms.  when  most  of  the  bacteria  work  under  a 
nuch  lower  pH  than  the  pH  measured  in  the  bulk 
vater.  (Lantz-PTT) 
V87-01465 


'HOSPHORUS  REMOVAL  BY  GRANULAR 
ACTIVATED  ALUMINA, 

leinertsen  (A.R.)  Consulting  Engineers,  Trond- 

leim  (Norway). 

I.  Brattebo,  and  H.  Odegaard. 

Vater  Research  WATRAG,  Vol.  20,  No.  8,  p  977- 

86,  August  1986.  6  fig,  1  tab,  40  ref. 

)escriptors:  'Phosphorus  removal,  'Activated 
lumina,  'Wastewater  treatment,  Adsorption, 
lodel  studies,  Diffusion,  Sensitivity  analysis,  Hy- 
rogen  ion  concentration,  Particle  size. 

'hosphorus  removal  from  wastewater  may  be  car- 
ied  out  by  fixed-bed  adsorption  using  activated 
lumina.  In  order  to  prevent  unacceptable  head- 
Kses  coarse-grained  alumina  must  be  used.  Such 
litems  have  been  referred  to  by  several  authors  in 
terature.  The  mass  transport  characteristics  of  the 
irstem  has  so  far,  however,  not  been  given  a 
lorough  investigation.  This  study  uses  the  homo- 
eneous  surface  diffusion  model  (HSDM)  to  de- 
:ribe  the  process  as  influenced  by  the  system 
irameters.  A  sensitivity  analysis  is  presented  to 
ptimize  the  process  design  for  given  conditions, 
he  pH,  the  alumina  particle  size  and  the  column 
ngth  are  found  to  be  very  important  parameters 
etermining  the  column  performance.  The  process 
very  well  suited  for  designing  a  beds-in-series 
rstem.  (Author's  abstract) 
'87-01466 


IRUS    RECOVERY    FROM    WASTEWATER 
REATMENT  PLANT  SLUDGES, 

ancy-1    Univ.    (France).    Faculte   des   Sciences 

barmaceutiques  et  Biologiques. 

Dr  primary  bibliographic  entry  see  Field  5A. 

'87-01470 


FFLUENT    DENITRIFICATION    WITH    AN- 
EROBIC  FILTERS, 

sian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
nvironmental  Engineering. 
Polprasert  and,  and  H.  S.  Park, 
ater  Research  WATRAG,  Vol.  20,  No    8,  p 
•15-1021,  August  1986.  3  fig,  4  tab,  17  ref. 

escriptors:  'Denitrification,  *Effluents, 

Vastewater    treatment,    'Filtration,    Anaerobic 
mditions,  Nitrates,  Nitrites,  Tropical  regions. 

iperiments  with  two  pilot-scale  anaerobic  filters 
ere  conducted  to  investigate  their  efficiencies  in 
nitrifying  a  wastewater  effluent  under  ambient, 
jpical  conditions.  The  pilot-scale  anaerobic  fil- 
rs  could  effectively  denitrify  a  wide  range  of 
fluent  nitrate  concentrations  from  19.8  to  409.3 
J/L  (corresponding  to  the  nitrate  and  nitrite 
adings  of  53.1-549.7  g/cu  m/d).  Between  89  and 
%  denitrification  was  achieved  and  a  straight- 
ie  relationship  between  the  nitrate  and  nitrite 
sdmgs  vs  the  denitrification  rates  was  observed. 
ie  specific  surface  areas  of  the  filter  medium  did 
>t  exhibit  any  significant  effects  on  the  denitrifica- 
m  cation  efficiency.  There  were  no  clogging  nor 
uds  buoy-up  problems  during  the  8-month  oper- 
on  period.  Nitrite  accumulation  could  possibly 
cur  in  the  anaerobic  filters  denitrifying  the  in- 
dents high  in  nitrate  concentrations,  causing  the 
luent  nitrite  concentrations  to  be  higher  than  the 
luent  nitrte  concentrations.  (Lantz-PTT) 
87-01471  ' 


INERALIZATION  OF  ORGANIC  MATTER 
TO  OTHER  CHEMICAL  EFFECTS  OF 
ILORINATION, 

aryland  Univ.,  College  Park.  Dept.  of  Chemis- 


try. 

D.  A.  Dotson,  G  R.  Helz,  and  R.  Sugam. 

Water  Research  WATRAG,  Vol.  20,  No.  8    p 

1031-1039,  August  1986.  6  fig,  2  tab,  21  ref. 

Descriptors:  *Mineralization,  'Organic  matter, 
•Chlorination,  'Water  treatment,  Rivers,  Estu- 
aries, Chlorine,  Carbon  dioxide,  Ammonia,  Ni- 
trates, Oxidation,  Monochloramine,  Wastewater 
treatment. 

Selected  river  waters,  estuarine  waters  and  ef- 
fluents from  wastewater  treatment  plants,  collected 
during  various  seasons,  were  treated  with  0.14  mM 
(10  ppm)  chlorine  to  determine  the  reactive  com- 
ponents involved  in  chlorine  decay  reactions.  Min- 
eralization of  organic  matter,  detected  by  measur- 
ing evolved  C02,  was  universal  and  constituted 
the  most  significant  decay  process  observed.  In 
most  cases,  loss  of  ammonia,  primary  organic 
amines  and  nitrite  occurred,  but  removal  of  these 
components  was  not  complete.  Nitrate  was  usually 
produced,  but  the  increases  were  small  relative  to 
initial  concentrations.  Ammonia  in  secondary  efflu- 
ent retards  chlorine  decay  and  suppresses  carbon 
mineralization.  After  a  week,  renewed  microbial 
growth  began  in  anaerobic  river  water  treated 
with  monochloramine  even  though  residual  mon- 
ochloramine remained.  The  onset  of  growth  coin- 
cided with  accelerated  decay  of  the  monochlora- 
mine residual,  suggesting  that  reducing  agents 
were  being  produced  biologically.  The  faster 
decay  of  residual  chlorine  in  denitrified  secondary 
effluents,  with  low  ammonia,  demonstrates  an  ad- 
ditional environmental  benefit  of  denitrification. 
(Author's  abstract) 
W87-01473 


POWER  ECONOMY  CHARACTERISTICS  OF 
AN  ACTIVATED  SLUDGE  AERATION  TANK, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

K.  Fujie,  and  H.  Kubota. 

Water  Research  WATRAG,  Vol.  20,  No.  8,  p 

1051-1058,  August  1986.  7  fig,  1  tab,  14  ref. 

Descriptors:  'Power  economy  characteristics, 
'Activated  sludge  process,  'Aeration, 
'Wastewater  treatment,  Activated  sludge,  Biologi- 
cal oxygen  demand,  Oxygen,  Mathematical  analy- 
sis, Air  blower,  Mathematical  models,  Japan,  Ef- 
fluents, Water  quality. 

The  air  feed  rate  to  meet  a  given  oxygen  uptake 
rate  in  an  activated  sludge  aeration  tank  was  ex- 
pressed by  using  the  concept  of  the  air  diffuser 
performance.  Using  the  relationship  between  the 
BOD  removal  and  the  oxygen  uptake  rate,  a  proce- 
dure to  predict  the  power  economy,  which  is 
defined  as  the  amount  of  BOD  removed  per  unit 
power  consumption  of  the  air  feeding,  and  the 
effluent  quality  of  the  activated  sludge  process 
under  various  operating  conditions  was  presented. 
The  effect  of  operating  parameters  in  the  tank,  the 
mixed  liquor  suspended  solids  concentration,  the 
hydraulic  retention  time,  and  the  BOD  loading  on 
the  power  economy  and  the  effluent  quality,  were 
extensively  evaluated.  The  power  economy  char- 
acteristics of  the  activated  sludge  process  predicted 
by  the  proposed  mathematical  model  were  success- 
fully compared  with  the  operating  data  obtained  in 
municipal  wastewater  treatment  plants  in  Japan. 
The  results  calculated  by  the  model  indicate  that 
the  efficiency  of  the  air  blower  is  a  significant 
factor  controlling  the  power  economy  of  the  aer- 
ation tank,  and  an  adequate  selection  and  operation 
of  the  air  blower  are  essential  to  yield  high  power 
economy.  The  power  economy  was  also  strongly 
affected  by  the  oxygen  demands  of  the  nitrification 
and  the  endogenous  respiration  of  the  activated 
sludge.  The  removal  of  suspended  solids  from  the 
effluent  by  an  additional  device  would  be  effective 
in  improving  effluent  quality,  while  maintaining  a 
high  power  economy.  (Lantz-PTT) 
W87-01476 


ANAEROBIC    REACTORS    TREATING    BEET 
SUGAR  EFFLUENTS, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
B.  Z.  Wang,  J.  Sui,  R.  F.  Liu,  G  Yang,  and  P.  S. 


Qi. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  26,  No.  5/6,  p  150-151,  154-162,  May  1986.  23 
fig,  6  tab,  12  ref. 

Descriptors:  'Anarerobic  reactors,  'Wastewater 
treatment,  'Beet  sugar,  'Effluents,  China, 
Wastewater. 

The  Heilongjiang  Province  in  the  Northeast  of 
China  has  a  large  number  of  beet  sugar  mills, 
thereby  resulting  in  the  production  of  large  quanti- 
ties of  high  strength  organic  wastewater  which  is 
discharged  into  the  nearby  receiving  water  courses 
from  those  mills  during  every  production  period, 
thus  causing  heavy  pollution  to  the  water  systems, 
with  fish  death  incidents  often  occuring  due  to 
over  consumption  of  dissolved  oxygen  by  this  kind 
of  wastewater.  Therefore,  it  is  imperative  to  treat 
this  kind  of  wastewater  effectively  and  efficiently 
before  discharge  to  receiving  waters.  Unfortunate- 
ly, the  existing  beet  sugar  mills  lack  wastewater 
treatment    facilities.    Furthermore,    some    studies 
have  shown  that  aerobic  biological  treatment  of 
high  strength  organic  wastewaters  including  beet 
sugar  mill  effluents  is  technically  feasible  but  eco- 
nomically unacceptable  because  of  high  capital  and 
operational  costs  and  high  energy  consumption. 
Anaerobic  treatment  with  its  many  merits,  such  as 
high  loadings,  low  solid  production,  low  nutrient 
requirement,  and  biogas  production,  enables  the 
process  to  generate  or  recover  energy  as  an  energy 
source  instead  of  only  energy  saving,  by  means  of 
which  its  operational  cost  can  be  reduced  by  a  big 
margin,  compared  with  a  high  energy  consmuptive 
aerobic  process.  Application  of  anaerobic  biode- 
gradation     of    organic     substances     to     organic 
wastewater  treatment  is  feasible  from  the  view- 
points of  both  thermodynamics  and  microbiologi- 
cal reaction  dynamics.  However,  in  order  to  put 
the  process  into  practice,  lots  of  engineering  as- 
pects have  to  be  solved  in  advance.  Three  types  of 
anaerobic   reactors   were  designed,   installed   and 
operated  for  the  purpose  of  treating  beet  sugar  mill 
effluent  in  the  study.  The  experimental  study  was 
carried  out  in  three  types  of  upflow  anaerobic 
reactors,  i.e.  floatstone  packed  bed  AR,  sludge 
packed  bed  AR  and  synthetic  fibers  packed  AR. 
All  three  types  of  ARs  tested  in  the  study  exhibited 
high   efficiences   in   removing   organic   substrates 
from  beet  mill  wastewater  during  their  stable  per- 
formance. (Khumbatta-PTT) 
W87-01513 


COMBINED  HEAT  AND  POWER  INSTALLA- 
TION AT  COUNTESS  WEAR, 

Energy  and  Waste  Systems  Ltd.,  Westbury  (Eng- 
land). 

J.  C.  Slack,  and  R.  Entwistle. 
Effluent  and  Water  Treatment  Journal  EWTJAG, 
Vol.  26,  No.  5/6,  May/June  1986. 

Descriptors:  'Gas  engines,  'Wastewater  treatment, 
•Methane,  'Power  production,  'Digestion  plants, 
Power,  Heat,  Digester  gas. 

The  largest  combined  heat  and  power  (CHP)  in- 
stallation of  its  type  in  the  United  Kingdom  was 
successfully  completed  in  December  1985  by 
Energy  and  Waste  Systems  Ltd  at  the  Countess 
Wear  sewage  treatment  works  in  Exeter.  The  plant 
was  built  for  the  South  West  Water  Authority 
using  spark  ignition  gas  engines  running  on  digest- 
er gas  driving  synchronous  alternators  connected 
in  parallel  with  the  national  electricity  grid.  As  a 
combined  heat  and  power  installation  the  plant 
contains  a  number  of  special  features,  and  these  are 
considered  in  the  light  of  what  has  been  the  normal 
practice  in  the  use  of  digester  gas  up  to  the  early 
1980's.  The  objective  of  the  CHP  scheme  was  to 
replace  existing  boilers  with  engine  generators 
which,  in  addition  to  supplying  as  much  of  the  site 
power  demand  as  possible,  would  provide  all  the 
heat  required  by  three  buildings  as  well  as  for  the 
digestion  process.  During  the  last  five  years  water 
authorities  have  been  seeking  a  more  efficient 
means  of  utilizing  the  energy  potential  resulting 
from  the  digestion  of  sewage  sludge.  Intially  this 
created  a  new  generation  of  digestion  plants  with 
improved  mixing  and  heating  systems,  giving  in- 
creased sludge  flows,  lower  capital  costs  and  better 
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gas  yields.  This  approach  is  also  being  used  for  the 
refurbishment  of  existing  digesters  with  similar  re- 
sults, which  has  resulted  in  an  increasing  number 
of  digestion  plants  producing  an  increased  amount 
of  gas,  being  largely  methane,  with  a  potential  of 
energy  recovery.  (Khumbatta-PTT) 
W87-01515 


PERFORMANCE  TESTS  ON  TERTIARY 
GRANULAR  MEDIA  FILTERS, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Civil 

Engineering. 

J.  A.  FitzPatrick,  and  C.  L.  Swanson. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  26,  No.  5/6,  p  179-184,  June  1986.  9  fig,  2  tab, 

5ref. 

Descriptors:  *Tertiary  treatment,  'Wastewater 
treatment,  'Media  filters,  'Granular  filters, 
Screens,  Sieves,  Filtration,  Chicago. 

The  results  of  full-scale  evaluation  of  8  small-scale 
tertiary  granular  media  filtration  plants  in  the  Chi- 
cago metropolitan  area  are  summarized.  The 
object  of  which  was  to  characterize  filtration  plant 
performance  as  a  function  of  design  and  operation- 
al variables.  All  analyses  were  made  on  flow  pro- 
portioned composite  samples  of  secondary  effluent 
(filter  influent)  and  filter  effluent.  Most  sampling 
periods  were  24  hr  with  occasional  periods  of  4,  8, 
16  hr.  Samples  were  analyzed  for  turbidity,  sus- 
pended solids,  and  5  day  BOD  on  a  routine  basis. 
Flow  rate  was  obtained  from  plant  meters  and  run 
lengths  were  determined  from  backwash  frequency 
counters.  Headloss  at  the  end  of  runs  was  deter- 
mined if  filters  were  equipped  with  altitude  gauges. 
Performance  of  tertiary  filters  is  said  to  be  the 
result  of  complex  interactions  between  a  number  of 
variables.  The  relatively  poor  correlations  between 
filter  performance  and  operating  parameters  can  be 
attributed  in  part  to  variations  in  the  characteristics 
of  secondary  effluent  suspended  solids.  Such 
changes  can  occur  on  a  seasonal  or  daily  basis,  or 
over  a  shorter  time  frame  during  filter  runs.  For 
plants  where  flow  to  individual  filters  was  varied, 
average  clarification  performance  decreased  linear- 
ly with  average  flow  rate.  Correlation  coefficients 
between  filter  solids  removal  efficiency  and  operat- 
ing parameters  such  as  flow,  solids  loading  and  run 
length  are  poor  for  data  obtained  over  long  time 
frames.  Improved  correlations  were  obtained  for 
data  analyzed  over  shorter  time  periods  which 
minimized  the  effect  of  seasonal  and  other  vari- 
ations in  secondary  plant  effluent  characteristics. 
Run  length  did  not  have  a  significant  effect  on 
plant  performance,  except  for  one  plant  where 
backwash  frequency  was  varied  over  a  wide  range. 
Differences  in  characterists  of  secondary  effluent 
suspended  solids  rather  than  media  grain  size  and 
depth  are  most  likely  the  major  reason  for  vari- 
ations in  clarification  efficiency  between  plants. 
(Khumbatta-PTT) 
W87-01517 


PEROXYGENS  IN  ENVIRONMENTAL  PRO- 
TECTION, 

Interox  Chemicals  Ltd.,  Widnes  (England). 

J.  Fraser. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  26,  Vol.  5/6,  p  186-189,  June  1986.  19  tab,  39 

ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Peroxygens,  'Peracetic  acids,  'Environ- 
mental protection,  'Effluents,  Sulphur  compounds, 
Silver,  Cyanides,  Hydrogen  peroxide,  Phenols, 
Metal  recovery,  Gas  scrubbing. 

Some  of  the  important  properties  of  hydrogen 
peroxide  which  contribute  to  its  suitability  for  en- 
vironmental uses  include  stability  for  prolonged 
storage,  non-corrosivity,  ease  of  handling,  total 
miscibility  with  water,  strong  oxidizing  properties 
and  convenience  for  dosing  with  readily  available 
equipment.  But  however,  it  is  unreactive  with  am- 
monia and  many  other  organic  materials  at  'in-use' 
concentrations.  It  assists  biological  oxidation  proc- 
esses and  is  non-polluting,  decomposing  to  oxygen 
and  water  Its  reaction  conditions  can  be  con- 
trolled for  selective  oxidation.  The  most  common 
areas  of  usage  of  hydrogen  peroxide  in  industrial 


effluent  treatment  are  sulphur  compounds,  phenols, 
cyanides,  metal  recovery  and  gas  scrubbing.  Hy- 
drogen peroxide  is  used  widely  for  odor  control  in 
sewage,  sewage  sludges  and  in  the  purification  of 
landfill  leachates.  Important  microbial  control  ap- 
plications include  sterilization  of  carton  materials 
in  aseptic  packing,  medical  uses,  and  swimming 
pool  cleansing,  but  hydrogen  peroxide  is  also  in- 
cluded in  other  more  powerful  industrial  sterilants 
and  biocides.  The  increase  in  the  awareness  of 
need  for  environmental  protection  through  pollu- 
tion abatement  coupled  with  the  desire  for  im- 
proved hygiene  and  sanitary  conditions  highlights 
major  advantages  offered  by  peroxygens,  the  use 
of  which  is  increasing  worldwide.  Unlike  many 
chemicals  used  throughout  industry  today  certain 
commercially  available  peroxygens  are  fast-acting, 
non-corrosive,  non-bioaccumulatory,  with  innocu- 
ous, safe  decomposition  products.  Their  expanding 
role  in  improving  effluent  quality,  safeguarding 
human  health  and  maintaining  the  standards  of 
many  vital  products  is  increasing  in  attention.  This 
paper  concentrates  on  the  broad  spectrum  of  appli- 
cations of  hydrogen  peroxide,  Interox  peracetic 
acids,  and  exemplifies  these  as  appropriate  with 
case  histories.  (Khumbatta-PTT) 
W87-01518 


TREATING  SEWAGE  IN  ONE  TANK, 

E.  E.  Halmos,  Jr.. 

Civil  Engineering  (ASCE)  Vol.  56,  No.  4,  p  64-65, 

April  1986.  1  fig. 

Descriptors:  'Sewage  treatment,  'Sequencing 
batch  reactors,  'Wastewater  treatment,  Pooles- 
ville,  Sludge,  Wastewater  facilities,  Wastewater. 

Poolesville,  Md.  had  a  sewage  problem,  and  a 
state-imposed  moratorium  halted  further  develop- 
ment. The  town  turned  to  a  sequncing  batch  reac- 
tor in  which  treatment  takes  place  in  just  three 
tanks  and  an  aerobic  digester.  Using  Sequencing 
Batch  Reactor,  (SBR)  technology,  which  fitted  in 
with  the  town's  growth  and  treatment  needs  and 
its  limited  budget.  The  SBR  does  not  require  a 
heavy,  steady  flow  to  be  operated  at  top  efficiency, 
and  can  handle  surges  in  flow,  characteristic  of 
small  residential  communities.  Several  other  fac- 
tors which  made  this  method  attractive  was  that  all 
equipment  was  located  in  one  building  or  on  the 
adjacent  fenced-in  property.  The  Poolesville  SBR, 
though  simple  in  concept  and  operation,  has  com- 
plex controls  and  monitoring  equipment.  The  proc- 
ess begins  and  ends  with  the  idle  step  in  which  any 
one  of  the  three  tanks  is  partially  filled  with  acti- 
vated sludge.  Then,  raw  sewage  is  directed  to  the 
tank.  Aeration  begins  in  this  fill  process,  and  is 
completed  during  the  react  step,  where  microbes 
act  on  the  sludge.  Next,  in  the  settle  step,  the 
aerators  are  shut  off,  and  sludge  is  allowed  to  settle 
to  the  tank  bottom.  During  the  1  1/2  hour  decant 
process,  the  clear  supernatant  is  pumped  off  to  pass 
through  pressure  filters,  ultraviolet  disinfection 
units  and  post-aeration  chambers.  Sludge  is  wasted, 
as  necessary  to  a  two-stage  aerobic  digester  for 
stabilization.  Together,  the  three  tanks  handle  con- 
tinuous flows  to  meet  a  rated  capacity  of  625,000 
gpd.  The  town  plans  to  divert  excess  flows  during 
heavy  rains  or  snowmelt  to  the  old  eration  lagoon. 
(Khumbatta-PTT) 
W87-01523 


FACTORS  CONTROLLING  THE  REMOVAL 
OF  ORGANIC  POLLUTANTS  IN  OZONE  RE- 
ACTORS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-01540 


AEROBIC  TREATMENT  OF  CONCENTRATED 
WASTEWATER  IN  A  SUBMERGED  BED  RE- 
ACTOR, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Coordenacao  dos  Programas  de  Pos-graduacao  de 

Engenharia. 

L.  G.  C.  Reis,  and  G.  L.  Sant'Anna,  Jr. 

Water  Research  WATRAG,  Vol.   19,  No.   11,  p 

1341-1345,  1985.  6  fig,  3  tab,  9  ref. 


Descriptors:  'Aerobic  treatment,  'Wastewater 
treatment,  'Submerged  bed  reactors,  'Biological 
wastewater  treatment,  'Performance  evaluation, 
Industrial  wastewater,  Oxygen  demand,  Biological 
treatment,  Chemical  oxygen  demand. 

The  performance  of  an  aerobic  submerged  bed 
reactor  was  assessed  on  a  concentrated  effluent, 
namely,  diluted  stillage  of  alcohol  distilleries,  pre- 
senting a  COD  content  of  3000-3500  mg  per  liter. 
The  reactor  was  continuously  operated  during  200 
days,  corresponding  to  five  residence  times  vary- 
ing from  23  to  4.5  h.  The  results  show  that  60-80% 
of  COD  removal  may  be  obtained  with  10-16  h  of 
residence  time.  The  COD  removal  efficiency  is 
particularly  affected  by  the  liquid  retention  time, 
but  this  influence  is  less  accentuated  for  periods 
greater  than  16  h.  For  the  two  levels  of  aeration 
employed  in  this  work,  corresponding  to  U  sub  G 
values  of  2.1  and  3.9  m  per  hour,  the  kinetics  was 
not  oxygen-dependent.  Additional  experiments 
should  be  made  to  determine  more  judicious  oper- 
ational U  sub  G  values,  compatible  with  mixing 
and  oxygen  requirements.  The  loss  in  biomass  con- 
centration is  balanced  by  the  simplicity  of  reactor 
operation.  Biomass  concentrations  (volatile  solids) 
in  the  reactor  were  approx.  5700  and  500  mg  per 
liter  for  fixed  and  suspended  forms.  These  results 
seem  to  confirm  the  capability  of  the  aerobic  sub- 
merged bed  reactor  for  treatment  of  concentrated 
effluents.  (Doria-PTT) 
W87-01545 


EVALUATION  OF  THE  VIRAL  POPULATION 
IN  TWO  WASTEWATER  TREATMENT 
PLANTS:  STUDY  OF  DD7FERENT  SAMPLING 
TECHNIQUES, 

Nancy- 1  Univ.  (France). 

L.  Schwartzbrod,  P.  VUagines,  J.  Schwartzbrod, 

B.  Sarrette,  and  R.  VUagines. 

Water  Research  WATRAG,  Vol.   19,  No.  11,  p 

1353-1356,  1985.  6  tab,  16  ref. 

Descriptors:  'Viruses,  'Populations,  'Wastewater 
facilities,  'Biological  wastewater  treatment,  'Per- 
formance evaluation,  Sampling,  Enteroviruses, 
Population  dynamics,  Public  health,  Disinfection. 

A  one-year  survey  was  undertaken  on  two  biologi- 
cal wastewater  treatment  plants  by  two  different 
laboratories  to  gather  information  on  the  enteric 
viral  population  concentration  and  on  the  removal 
efficiency  of  the  treatment.  Different  sampling 
techniques  were  compared.  Results  were  compara- 
ble and  showed  that  enteric  viruses  were  present 
all  year  round,  their  numbers  fluctuating  randomly 
within  a  day.  Composite  sampling  over  a  period  of 
at  least  15  h  gave  a  good  representation  of  the 
average  virus  population.  (Author's  abstract) 
W87-01547 


MASS  TRANSFER  MECHANISMS  IN  A  HE- 
TEROTROPHIC BIOFILM, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und  Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

H.  Siegrist,  and  W.  Gujer. 

Water  Research  WATRAG,  Vol.   19,  No.  11,  p 

1369-1378,  1985.  20  fig,  3  tab,  12  ref. 

Descriptors:  'Mass  transfer,  'Heterotrophic  bacte- 
ria, 'Biofilms,  'Model  studies,  'Biological  treat- 
ment, Films,  Ions,  Water  treatment,  Diffusion  coef- 
ficient, Advection,  Flow. 

The  diffusion  coefficients  of  three  different  chemi- 
cal species  in  naturally  grown,  heterotrophic  bio- 
films were  measured  and  a  simple  model  of  mass 
transfer  in  a  biofilm  matrix  was  developed.  The 
mechanical  structure  of  the  biofilm  matrix  reduces 
the  molecular  diffusion  to  about  50-80%  of  the 
value  in  pure  water.  Eddy  diffusion  increased  the 
mass  transfer  into  the  biofilm  near  the  surface 
depending  on  the  roughness  of  the  biofilm  surface 
and  the  flow  conditions.  The  influence  of  the  diffu- 
sion potential  and  the  donnan  potential  on  ions  was 
evaluated  by  comparing  the  diffusion  coefficients 
of  a  positively  and  a  negatively  charged  ion  and  a 
neutral  molecule  in  experiments  with  different 
background  electrolyte  concentrations.  Mass  trans- 
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fer  effects  by  electrostatic  forces  are  negligible  at 
the  ionic  strength  of  wastewater  and  tap  water. 
(Author's  abstract) 
W87-01550 


RESPONSES  OF  CYPERUS  INVOLUCRATUS 
ROTTB.  TO  NITROGEN  AND  PHOSPHORUS 
WITH  REFERENCE  TO  WASTEWATER  REC- 
LAMATION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 
P.  J.  Hocking. 

Water  Research  WATRAG,  Vol.  19,  No  11  o 
1379-1386,  1985.  4  fig,  7  tab,  23  ref. 

Descriptors:  'Cyperus,  'Wastewater  renovation, 
•Nitrogen,  'Phosphorus,  'Performance  evaluation, 
Biological  treatment,  Aquatic  plants,  Aquatic  life, 
Wastewater  treatment.  Nutrient  removal. 

Cyperus  involucratus  is  a  large  emergent  aquatic 
plant  which  may  be  useful  in  treating  wastewater. 
Its  capacity  to  take  up  nitrogen  and  phosphorus 
was  studied  under  glasshouse  conditions.  Maxi- 
mum growth  was  attained  between  84  and  168  mg 
N03-N  per  liter  and  1-5  mg  P04-P  per  liter.  At  a 
low  level  of  supplied  N03-N,  most  of  the  N  in 
plant  organs  was  reduced-N;  at  levels  of  supplied 
N03-N  above  84  mg  per  liter,  there  was  consider- 
able accumulation  of  N03-N  in  plant  organs.  The 
accumulation  of  N03-N  was  greatest  in  culms 
where  it  made  up  more  than  50%  of  their  N 
content  when  plants  were  grown  on  350  mg  N03- 
N  per  liter.  More  than  60%  of  the  total  plant  N 
and  P  accumulated  in  above-ground  organs,  and 
Mncentrations  of  up  to  0.53%  P  and  3.4%  N  (dry 
wt  basis)  were  recorded  in  leaves.  C.  involucratus 
would  be  a  suitable  plant  for  wastewater  reclama- 
tion on  account  of  its  high  dry  matter  production, 
ts  ability  to  tolerate  hyper-eutrophic  levels  of  N 
ind  P,  and  the  accumulation  of  most  of  the  N  and 
P  in  the  harvestable  portions  of  the  plant.  (Au- 
hor's  abstract) 
IV87-01551 


iFFECTS  OF  OZONATION  AND  ULTRAVIO- 
LET IRRADIATION  ON  BIODEGRAD ABILITY 
3F  OIL  SHALE  WASTEWATER  ORGANIC  SO- 
LUTES, 

^hfornia  Univ.,   Berkeley.   Lawrence   Berkeley 

J.  M.  Jones,  R.  H.  Sakaji,  and  C.  G.  Daughton 
Vater  Research  WATRAG,  Vol.  19,  No    11    n 

'coISfS.^30^^00^^ 

)escriptors:  'Biodegradation,  'Ozonation,  'Ultra- 
lolet  radiation,  'Organic  compounds,  'Oil  shale 
wastewater,  'Solutes,  Radiation,  Degradation  In- 
ustrial  wastewater,  Wastewater,  Wastewater 
reatment,  Biological  treatment,  Biological  oxida- 
on. 

>zonation  and  ultraviolet  (UV)  irradiation  were 
vaiuated  for  their  abilities  to  mineralize  organic 
Jlutes  that  remained  in  a  biooxidized  oil  shale 
rocess  wastewater  and  to  effect  sufficient  struc- 
iral  modification  of  the  remaining  biorefractory 
rganic  solutes  to  promote  secondary  biooxidation 
ull-spectrum  UV  radiation  failed  to  mineralize  or 
ct  the  biooxidation  of  any  of  the  biorefractory 
i  ?orAJihoUgh  ozonati°n  directly  mineralized 
oly  8%  of  the  biorefractory  carbon,  it  enhanced 
^ondary  biooxidation;  26%  of  the  refractory 
irbon  was  mineralized  by  an  acclimated  microbial 
loculum.  When  UV  irradiation  and  ozonation 
'ere  combined  simultaneously,  a  synergistic  effect 
as  observed;  3  h  of  combined  treatment  was  as 
tective  a  pretreatment  for  secondary  biooxidation 
i  was  5  h  of  ozonation.  Sequential  application  of 
ronary  biooxidation,  6  h  of  combined  UV  ozona- 
on,  and  secondary  biooxidation  removed  only 
of  the  dissolved  organic  carbon;  total  reduc- 
sn  ot  87%  was  achieved  by  using  a  culture  in  the 
•condary  biooxidation  step  that  was  specifically 
fcpted  to  this  oxidized  water.  In  general,  ozona- 
M  and  combined  UV/ozonation  mineralized 
"T»n  from  the  nonpolar  fraction;  biooxidation  of 
rmerly  refractory  carbon  was  promoted  by  oxi- 
won  of  nonpolar  carbon  to  yield  more  polar  or 


lower-molecular-weight    species.    (Author's    ab- 
stract) 
W87-01556 


BIOOXTDATION  OF  ORGANIC  SOLUTES  IN 
OH.  SHALE  WASTEWATERS, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab.  ' 

J.  B.  Healy,  G.  W.  Langlois,  and  C.  G.  Daughton 
Water  Research  WATRAG,  Vol.   19,  No    11    n 
1429-1435,  1985.  3  fig,  4  tab,  26  ref.  DOE  Contract 
DE-ACO3-76SF00098. 

Descriptors:  'Biological  oxidation,  'Biological 
wastewater  treatment,  'Oil  shale  wastewater,  'Or- 
ganic compounds,  'Solutes,  Biological  treatment, 
Industrial  wastewater,  Performance  evaluation, 
Wastewater,  Biodegradation,  Degradation. 

Biooxidation  of  nine  retort  waters  was  evaluated  in 
batch  culture.  Because  losses  of  dissolved  organic 
carbon  (DOC)  by  volatilization  could  be  extensive 
(up  to  32%),  biotreatment  was  evaluated  in  screw- 
capped  shake  flasks  that  contained  enough  head- 
space  to  ensure  aerobic  conditions.  Biological  re- 
movals of  DOC  ranged  only  from  9  to  49%  using 
bacteria  subjected  to  extensive  enrichment  periods. 
A  simple  reverse-phase  chromatographic  fractiona- 
tion scheme  indicated  that  the  majority  of  refracto- 
ry DOC  for  each  water  resided  in  the  lipophilic 
fraction  (LpF);  the  polar  fraction  contained  most 
of  the  degradable  carbon.  The  LpF  organic  nitro- 
gen content  did  not  change  significantly  after 
biooxidation,  and  the  LpF  molar  ratio  of  carbon  to 
nitrogen  was  similar  for  each  treated  water.  Molar 
C:N  ratios  ranging  from  7  to  15  and  high  UV 
absorbences  indicated  that  the  malodorous  and  col- 
ored solutes  associated  with  the  biorefractory  LpF 
consisted  mainly  of  aromatic  nitrogenous  com- 
pounds. Extracellular  fluid  that  remained  after  ex- 
haustive biooxidation  of  one  wastewater  was  used 
in  more  than  200  enrichment  cultures,  each  of 
which  failed  to  further  remove  DOC.  (Author's 
abstract) 
W87-01557 


HYPERCONCENTRATED  CULTURES  OF 
SCENEDESMUS  OBLIQUUS:  A  NEW  AP- 
PROACH FOR  WASTEWATER  BIOLOGICAL 
TERTIARY  TREATMENT, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 

A.  Lavoie,  and  J.  de  la  Noue. 

Water  Research  WATRAG,  Vol.   19,  No    11    n 

1437-1442,  1985.  6  fig,  1  tab,  26  ref. 

Descriptors:  'Culturing  techniques,  'Scenedesmus, 
'Tertiary  wastewater  treatment,  'Biological 
wastewater  treatment,  Algae,  Chlorophyta, 
Wastewater  treatment,  Aquatic  algae. 

Cultures  of  the  green  alga  Scenedesmus  obliquus  at 
low  concentrations  provide  adequate  biological 
tertiary  treatment  of  wastewaters.  The  possibility 
of  increasing  the  system  performance  was  investi- 
gated using  hyperconcentrated  cultures  of  S.  obli- 
quus (up  to  2.6  g  dry  wt  per  liter)  at  the  laboratory 
scale.  The  algal  culture  grown  on  secondary  efflu- 
ent was  first  chemically  flocculated  with  chitosan 
and  decanted;  the  sedimented  culture  was  then 
resuspended  in  secondary  effluent  to  obtain  algal 
suspensions  at  various  concentrations,  the  perform- 
ance of  which  was  compared  to  that  of  a  control 
culture  (0.13  g  dry  wt  per  liter).  The  rate  of 
exhaustion  of  nitrogen  was  proportional  to  the 
algal  concentration,  and  complete  removal  could 
be  obtained  within  15  min  compared  to  2.5  h 
required  by  the  control  culture.  The  unit  uptake 
rate  for  nitrogen  had  a  tendency  to  increase  with 
the  algal  concentration,  whereas  that  of  phospho- 
rus showed  the  opposite  relationship.  It  appears 
that  hyperconcentrated  algal  cultures  have  a  high 
potential  for  the  tertiary  treatment  of  wastewaters; 
a  significant  reduction  of  pond  surface  for  large 
scale  operations  can  be  anticipated.  (Author's  ab- 
stract) 
W87-01558 


PROBLEMS  WITH  RAPID  INFTLTRATION--A 
POST  MORTEM  ANALYSIS, 

Cold   Regions   Research   and   Engineering   Lab., 


Hanover,  NH. 

S.  C.  Reed,  R.  W.  Crites,  and  A.  T.  Wallace. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  57,  No.  8,  p  854-858,  August  1985.  5 
fig,  7  ref. 

Descriptors:  'Rapid  infiltration,  'Performance 
evaluation,  'Case  studies,  'Wastewater  treatment, 
Design  criteria,  Planning,  Construction 
Wastewater  facilities,  Water  quality  management. 

Rapid  infiltration  (RI)  is  a  cost-effective  method 
for  wastewater  management.  However,  some  re- 
cently constructed  systems  have  not  achieved  their 
design  objectives,  exhibiting  problems  that  range 
from  complete  failure  to  omissions  that  limit  oper- 
ational flexibility  and  effective  maintenance.  This 
study  examines  these  problems  and  recommends 
solutions.  Most  problems  stem  from  inadequate 
field  investigations  and  interpretation  of  data  at  the 
design  stage.  Moreover,  initial  project  objectives 
are  often  lost  as  an  RI  system  assumes  other  prior- 
ities as  a  result  of  technical  and  institutional  pres- 
sures. Technical  recommendations  developed  in- 
clude the  following.  Field  testing  is  essentia]  at  the 
site  and  at  the  planned  depth  in  the  soil  profile. 
Construction  on  backfill  should  be  avoided.  Dikes 
should  be  as  low  as  possible.  Systems  should  be 
protected  from  seasonal  groundwater.  The  process 
objective  of  achieving  and  maintaining  design  infil- 
tration rates  must  not  be  sacrificed  to  obtain  gravi- 
ty flow  or  reduce  construction  costs  by  balancing 
cut  and  fill  or  insisting  on  common  dikes.  Guide- 
lines also  are  provided  for  construction  design 
based  on  clay  content  and  moisture  content 
(Doria-PTT) 
W87-01571 


ACTIVATED  SLUDGE  REACTOR/FINAL 
CLARIFIER  LINKAGES:  SUCCESS  DEMANDS 
FUNDAMENTAL  UNDERSTANDING, 

Havens  and  Emerson,  Inc.,  Boston,  MA. 

M.  C.  Mulbarger,  K.  L.  Zacharias,  F.  Nazir,  and 

D.  Patrick. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.   57,   No.  9,  p  921-928,   September 

1985.  4  fig,  2  tab,  1  ref. 

Descriptors:  'Dissolved  oxygen,  'Activated 
sludge,  'Wastewater  treatment,  'Clarification, 
•Design,  'Design  criteria,  Oxygen,  Sludge,  Per- 
formance evaluation,  Bulking  sludge,  Water  qual- 
ity management,  Water  quality  standards,  sludge 
volume  index,  Biological  oxygen  demand. 

An  operating  strategy  was  developed  to  achieve 
controlled  activated  sludge  bulking  through  in- 
duced dissolved  oxygen  (DO)  stress.  The  success 
and  stability  of  plant  performance  are  attributed  to 
several  practical  principles  of  operation  and  a  fun- 
damental understanding  of  the  linkages  between  an 
activated  sludge  reactor  and  its  final  clarifier.  Plant 
performance  is  described  through  the  first  year's 
operating  data.  Median  suspended  sediment  (SS) 
concentration  was  4  mg/1,  while  92%,  97%,  and 
99%  of  the  measurements  were  less  than  or  equal 
to.  10,  15,  and  20  mg/1,  respectively.  This  was 
achieved  with  a  final  clarifier  undersized  by 
today's  regulatory  standards  and  unable  to  waste 
solids  for  50%  of  the  time  in  a  two-week  period. 
Solids  accumulations  and  DO  stresses  deteriorated 
the  sludge  volume  index  (SVI)  to  more  than  400 
mg/1,  resulting  in  the  worst  effluent  quality  under 
precipitation-induced  flow  regimes.  Determination 
of  biological  oxygen  demand  and  final  clarifier 
loading  rates  show  the  need  for  a  consistent  per- 
formance objective  if  the  plant  removes  only  car- 
bonaceous materials.  A  proposed  final  clarifier 
design  and  operational  constant,  which  reflects  the 
solids  loading  rate  multiplied  by  the  SVI,  is  sug- 
gested in  place  of  more  insensitive  hydraulic  over- 
flow and  solids  loading  rates.  (Doria-PTT) 
W87-01572 


BIOCHEMICAL  ASPECTS  OF  ENHANCED  BI- 
OLOGICAL PHOSPHORUS  REMOVAL  FROM 
WASTEWATER, 

Compagnie   Generale   des   Eaux,    Paris   (France). 

Centre  de  Recherche. 

M.  C.  Hascoet,  M.  Florentz,  and  P.  Granger. 
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Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  11/12,  p  23-41,  1985.  13  fig,  3  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Nutrient  re- 
moval, 'Phosphorus  removal,  'Biological 
wastewater  treatment,  'Activated  sludge, 
Wastewater,  Bacteria,  Biomass,  Biological  treat- 
ment, Anaerobic  digestion,  Biodegradation,  Aero- 
bic digestion,  Nitrates,  Copper. 

Enhanced  biological  phosphorus  removal  from 
wastewater  by  microorganisms  in  activated  sludge 
must  include  alternating  anaerobic-aerobic  periods. 
Biochemical  aspects  of  this  phenomenon  were  in- 
vestigated using  a  phosphorus  removing  biomass 
obtained  in  a  laboratory-scale  pilot  with  a  phases 
and  a  synthetic  substrate  feed.  The  percentage  of 
phosphorus  obtained  in  the  pilot  sludge  was  four 
times  greater  than  that  of  a  conventional  sludge 
plant.  Using  nuclear  magnetic  resonance,  the  vari- 
ous forms  of  phosphorus  found  within  cells  and 
their  development  during  the  course  of  alternating 
phases  were  determined.  The  following  results 
were  obtained:  the  transformation  of  phosphorus  in 
its  inorganic  to  polyphosphate  form  depends  on 
the  medium's  level  of  oxygenation;  the  presence  of 
nitrates  disturbs  the  anaerobic  period  but  does  not 
affect  phosphorus  uptake  in  the  aerated  period; 
continuous  nitrate  additior  alters  biomass  behavior 
in  the  anaerobic  phase,  wl  ch  loses  the  capacity  to 
release  phosphorus;  copper  inhibits  phosphorus 
uptake  in  the  aerated  phase.  Various  microbiologi- 
cal analyses  made  on  the  pilot  biomass  isolated 
conventional  bacteria  found  in  activated  sludge. 
(Doria-PTT) 
W87-01582 


REMOVAL  OF  VINYLIDENE  CHLORIDE 
FROM  GROUND  WATER  BY  AIR  STRIPPING 
AND  ACTIVATED  CARBON  ADSORPTION, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-01681 


AIR    STRIPPING    FOR    VOCS    IN    WATER: 
PILOT-DESIGN-CONSTRUCTION, 

For   primary  bibliographic  entry  see  Field   5G. 
W87-01682 


BIOLOGICAL  TREATMENT  OF  ETHYLENE 
GLYCOL-CONTAMINATED  GROUND  WATER 
AT  NAVAL  AIR  ENGINEERING  CENTER  LA- 
KEHURST,  NEW  JERSEY, 

OH.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-01683 


DRILLING  CONTAINMENT  SYSTEM  FOR 
HAZARDOUS  WASTE  SITE  INVESTIGA- 
TIONS, 

O.H.  Materials  Co.,  Findlay,  OH. 
For  primary   bibliographic   entry   see   Field   5G. 
W87-01701 


GROUND  WATER  DECONTAMINATION 
TECHNIQUES  FOR  REMOVAL  OF  FREE 
FLOATING  AND  DISSOLVED  HYDROCAR- 
BONS FROM  A  WATER  TABLE  AQUIFER 
OVERLYING  THE  FLORIDAN  AQUIFER  IN 
SOUTHWEST  FLORIDA, 

Oil  Recovery  Systems,  Inc.,  Needham,  MA. 
Groundwater  Technology  Div. 
P.  M.  Yaniga,  and  A.  A.  Kull. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  328-338,  14  fig,  6  tab,  14  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Hydrocarbons  'Unconfined 
aquifers,  Florida,  Cleanup  operations,  Distribution 
pattern,  Pumps,  Air  stripping,  Benzene,  Toluene, 
Xylene,  Organic  compounds,  Regulations,  Cost 
analysis. 

When  dealing  with  the  problem  of  cleanup  oper- 
ations for  oil  spills,  the  approach  must  be  technical- 
ly sound  and  acceptable  to  governing  regulatory 
agencies;  it  must  be  physically  and  economically 


viable  to  enact;  and  it  must  be  acceptable  to  the 
impacted  parties.  This  paper  discusses  one  case 
history,  which  meets  these  standards.  The  product 
loss  occurred  in  an  unconsolidated,  shallow  water 
table  aquifer  underlain  by  the  Floridan  Formation. 
The  Floridan  Formation,  at  this  location,  is  under 
negative  head  and  is  separated  from  the  overlying 
unconsolidated  by  a  thin  layer  of  silty  clay.  The 
free  product  plume  was  restricted  to  the  upper 
unconsolidated  aquifer  in  a  relatively  finite  area 
close  to  the  source  of  the  source.  Dissolved  prod- 
uct from  the  spill  had  migrated  outward  from  the 
site,  in  the  direction  of  a  water  supply  well  serving 
four  residences  and  commercial  establishments. 
The  groundwater  treatment  system  Ground  Water 
Technology  designed,  installed  and  still  operates 
for  this  situation  includes  the  following:  (1)  A 
state-of-the-art,  two-pump  recovery  system  for  the 
containment  and  retrieval  of  free  product;  (2)  An 
air  stripping  tower  to  remove  dissolved  benzene, 
toluene  and  xylene  (BTX)  from  the  pumped  water, 
which  is  discharged  to  an  infiltration  gallery  for 
recirculation  to  the  aquifer;  and  (3)  A  physico- 
chemical  treatment  system  on  the  contaminated 
water  supply  well  to  remove  trace  levels  of  organ- 
ic compounds  that  impart  non-desirable  quality  to 
the  domestic  water  supply.  This  system  is  success- 
ful in  reversing  the  direction  of  movement  of  the 
free  product  and  in  recovering  the  fugitive  gaso- 
line, thereby  eliminating  any  potential  for  an  ongo- 
ing source  of  contamination.  Additionally,  the 
system  removes  dissolved  organic  species  and  per- 
mits water  recirculation  to  the  aquifer  within  the 
area  of  influence  of  the  recovery  well.  The  abate- 
ment program  also  provides  for  the  interim  treat- 
ment of  the  domestic  water  supply  during  the 
comprehensive  cleanup  program.  (See  also  W87- 
01669)  (Lantz-PTT) 
W87-01708 


PUMPED  REMOVAL  OF  EMMISCTBLE 
PHASES:  AN  OVERLOOKED  ALTERNATIVE 
AT  HAZARDOUS  WASTE  SATES, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-01709 


CATALYTIC  INCINERATION  FOR  CONTROL 
OF  VOLATILE  ORGANIC  COMPOUND  EMIS- 
SIONS, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-01768 


CORROSION  PREVENTION  AND  CONTROL 
IN  WATER  TREATMENT  AND  SUPPLY  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic   entry   see   Field   8G. 

W87-01769 


CENTRALIZED  WASTE  TREATMENT  OF  IN- 
DUSTRIAL WASTEWATER, 

JRB  Associates,  Inc.,  McLean,  VA. 

E.  R.  Saltzberg,  and  G.  C.  Cushnie  Jr. 

Noyes    Publications,    Park    Ridge,    New    Jersey, 

1985.  415  p. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  Wastewater  management,  Wastewater 
facilities,  Germany,  Japan,  Sludge,  Water  pollution 
sources,  Cost  analysis,  Management  planning, 
Water  pollution  control. 

The  book  addresses  the  engineering  and  business- 
related  problems  that  are  encountered  by  private 
centralized  waste  treatment  (CWT)  firms,  local 
governments,  and  industry  in  creating  sufficient 
CWT  capacity  to  meet  the  growing  demand  for 
CWT  services.  The  subject  is  divided  into  five 
chapters  aside  from  the  first,  introductory  chapter: 
(2)  Reviews  the  CWT  facilities  used  in  Germany 
and  Japan,  and  several  research  and  development 
projects  on  CWT  conducted  by  EPA  and  the 
DOC  in  cooperation  with  a  few  local  govern- 
ments; (3)  Addresses  the  key  design  features  of 
centralized  treatment  facilities.  The  chapter  is  or- 
ganized around  the  process  components  of  central- 
ized treatment  which  include  waste  sources,  re- 


ceiving areas,  storage,  treatment  and  recovery,  and 
sludge  management;  (4)  Addresses  the  technical 
aspects  of  establishing  a  CWT  facility.  The  chapter 
focuses  on  procedures  for  identifying  candidate 
industries  and  wastes  and  defining  the  boundaries 
of  the  area  that  will  be  serviced  by  the  CWT 
facility  and  also  discusses  the  design  of  a  CWT 
system;  (5)  Addresses  alternatives  for  managing 
and  financing  a  centralized  treatment  facility.  In- 
cluded is  a  discussion  of  government  assistance 
programs  and  an  analysis  of  the  dependency  be- 
tween financing  and  management  arrangements; 
and  (6)  Presents  guidelines  for  planning  a  CWT 
facility.  The  role  of  local  officials,  private  inves- 
tors, and  potential  industrial  users  is  examined  in 
this  chapter.  The  intent  of  the  chapter  is  to  assist 
communities  to  develop  and  implement  CWT 
plans.  (Lantz-PTT) 
W87-01770 
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INTERMITTENT  BIOLOGICAL  TREATMENT 
OF  HAZARDOUS  WASTES, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic  entry  see  Field   5D. 

W87-O0834 


APPLICATION  OF  BIOTHANE  TECHNOLO- 
GY FOR  ANAEROBIC  TREATMENT  OF 
THERMAL  SLUDGE  CONDITIONING 
DECANT  LIQUOR, 

Biothane  Corp.,  Camden,  NJ. 
J.  Lanting. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  41-54,  2  fig,  7  tab,  14  ref. 

Descriptors:  'Anaerobic  digestion,  'Thermal 
sludge,  'Liquid  sludge,  'Municipal  wastewater, 
Biothane  Technology,  Sludge  solids,  Chemical 
oxygen  demand,  Biological  oxygen  demand,  Ferric 
chloride,  Hydrogen  sulfide,  Iowa. 

A  municipality  from  the  state  of  Iowa  contracted 
to  conduct  a  feasability  study  for  anaerobic  treat- 
ment of  decant  liquor  from  its  thermal  sludge 
conditioning  unit.  The  municipal  water  pollution 
control  plant  is  designed  to  treat  an  average 
wastewater  flow  of  42,000,000  gpd  containing  a 
wasteload  equivalent  to  1,400,000  people  although 
the  plant  only  serves  a  domestic  population  of 
about  200,000  people.  The  substantial  difference  is 
made  up  by  industrial  users  of  the  system.  The 
sludge  produced  by  this  facility  is  treated  with  a 
thermal  sludge  conditioning  system.  This  unit  is 
designed  to  treat  up  to  200  gpm  of  sludge  with  a 
solids  content  of  5%  at  a  temperature  opf  375  F 
and  a  pressure  of  350  psi.  The  produce  after  de- 
canting has  a  solids  content  of  about  12%.  The 
overflow  from  the  decant  vessel  still  contains  a 
substantial  amount  of  COD  and  BOD  -  typical 
values  are  about  25,000  and  12,500  mg/1  respec- 
tively -  and  is  fed  back  to  the  head  of  the  municipal 
treatment  system.  The  goal  of  the  study  was  to 
determine  whether  this  technology  would  be  effec- 
tive in  reducing  the  wasteload  from  the  sludge 
conditioning  decant  liquor.  Results  achieved  were: 
(1)  Volumetric  COD  loadings  of  10  kg  of  COD/cu 
m  of  reactor  volume  per  day  could  be  easily 
achieved  and  maintained  when  using  an  external 
dilution  of  decant  liquor  with  tapwater  in  a  ratio  of 
one  to  one,  (2)  Under  steady  state  conditions 
TCOD  and  SCOD  removals  of  72%  and  76% 
were  recorded  and  BOD  removals  exceeded  90%, 
(3)  The  addition  of  ferric  chloride  as  a  means  of 
controlling  the  hydrogen  sulfide  concentration  m 
the  produced  biogas  proved  very  effective,  with 
the  hydrogen  sulfide  content  in  the  biogas  dropped 
80%  to  a  level  of  about  0.15%  by  volume,  and,  (4) 
The  biomass  growth  during  steady  state  operation 
was  estimated  at  0.07  kg  VSSAg  of  COD  re- 
moved. The  anaerobic  system  showed  a  tendancy 
toward  substantial  conversion  of  the  soluble  pro- 
tein fraction  in  the  wastewater,  with  chemical  ad- 
dition for  pH  control  only  required  during  start  up. 
(See  also  W87-00832)  (Lantz-PTT) 
W87-00836 
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LIME  LAKE  RECLAMATION  VIA  SLUDGE 
MANAGEMENT, 

PPG  Industries,  Inc.,  Barberton,  OH.  Barberton 
Technical  Centre. 
J.  C.  Opatrny,  and  R.  C.  Larlham. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  261-274,  3  tab,  3  ref. 

Descriptors:  *Lime  lakes,  *Land  reclamation, 
•Sludge  management,  'Municipal  wastes,  Sludge 
drying,  Land  disposal,  Chemical  properties,  Physi- 
cal properties,  Tuscarawas  River,  Barberton,  Ohio, 
Aquifers. 

PPG  Industries,  Inc.,  intends  to  reclaim  approxi- 
mately 600  acres  of  Solvay  Soda  Ash  Process 
Waste  (Lime  Lakes)  south  of  Barberton,  Ohio,  by 
incorporating  dewatered  municipal  sludge  into  the 
material,  recontouring  the  Lime  Lakes  with  the 
mixture,  and  planting  them  to  forest  and  grassland. 
In  the  process,  PPG  will  provide  an  assured  sludge 
management  location  for  140  or  more  dry  tons  of 
sludge  solids  per  day  (5  days/week)  for  20  years  or 
longer.  PPG  envisions  two  outcomes.  First,  a 
large,  aesthetically  unpleasing  mass  of  industrial 
waste  will  be  transformed  so  that  it  is  consistent 
with  its  ecological  milieu.  Second,  a  long  term 
solution  will  be  provided  for  a  significant  portion 
of  the  sludge  management  problem  in  Northeast 
Ohio.  In  order  to  assure  that  this  effort  will  suc- 
ceed, PPG  has  spent  the  past  three  years,  and 
approximately  $1.5  million,  in  physical,  chemical 
ind  environmental  analyses  of  the  Lime  Lakes  and 
their  surroundings;  and  in  testing,  in  the  laboratory 
md  in  the  field,  mixtures  of  sludge  and  lime  lake 
material.  Results  discussed  concern:  (1)  the  struc- 
ture of  lime  lakes;  (2)  physical  properties  of  lime 
Wees;  (3)  chemical  properties  of  lime  lakes;  (4)  the 
ruscarawas  River  Valley  aquifer;  (5)  municipal 
ivastewater  treatment  plant  sludge;  (6)  socioecono- 
aics;  (7)  lake  reclamation,  sludge  management  and 
groundwater  management;  and,  (8)  public  rela- 
ions.  (See  also  W87-00832)  (Lantz-PTT) 
W87-O0850 


3RGANIC  FLUIDS  EFFECTS  ON  THE 
nRENGTH,  DEFORMATION  AND  PERME- 
ABILITY OF  SOIL-BENTONTrE  SLURRY 
BALLS, 

Voodward-Clyde  Consultants,  Plymouth  Meeting, 

'.  C.  Evans,  I.  J.  Kugelman,  and  H.  -Y.  Fang. 
N:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
he  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
aice,  June  23-25,  1985.  Technomic  Publishing  Co., 
-ancaster,  PA.  1985.  p  275-291,  8  fig,  2  tab,  9  ref. 
;PA  Grant  No.  R-8 10922. 

descriptors:  *Organic  compound,  •Soil-bentonite 
lurries,  •Permeability,  Physical  properties,  Waste 
lisposal,  Bentonite,  Slurries,  Clays,  Liners,  Carbon 
etrachloride,  Acetic  acid,  Aniline. 

["he  disposal  of  wastes  in  the  subsurface  environ- 
oent  has  resulted  in  the  extensive  application  of 
oil-bentonite  slurry  trench  cutoff  wall  technology 
or  the  control  of  these  wastes.  The  reliable  per- 
ormance  of  these  waste  containment  systems  re- 
|uires  an  understanding  of  the  interaction  between 
he  wastes  and  the  engineering  properties  of  the 
ou-bentonite  backfill  used  in  slurry  trench  cutoff 
vails-  The  results  of  a  study  investigating  the 
nect  of  selected  organic  fluids  on  the  strength, 
leformation,  and  permeability  of  soil-bentonite 
ackfill  are  presented.  The  investigation  was  con- 
lucted  utilizing  triaxial  cell  permeameters  specifi- 
ally  designed  and  constructed  to  conduct  long- 
snn  permeability  tests  with  a  wide  range  of  chem- 
~al  permeants.  After  permeation  the  samples  were 
beared  in  undrained  triaxial  shear  to  evaluate  their 
Tength  and  strain  properties.  Described  in  this 
aper  are  the  results  of  long-term  permeability 
Mtmg  with  three  organic  fluids  (carbon  tetrachlo- 
ide,  acetic  acid,  and  aniline).  The  effect  of  organic 
luid  concentration  was  also  studied.  The  studies 
emonstrated  that  permeation  with  concentrated 
rganic  fluids  caused  a  significant  increase  in  per- 
itabihty.  Dilute  (solubilized)  solutions  of  the  same 
luid  had  a  significantly  less  detrimental  effect 
pon  the  permeability  of  the  soil-bentonite  backfill. 


The  data  relating  the  strength  and  deformation 
data  and  organic  fluid  concentration  is  inconclu- 
sive. (See  also  W87-00832)  (Lantz-PTT) 
W87-00851 


FEASIBILITY  STUDY  OF  THE  USE  OF  LIME 
SLUDGE  AS  LANDFILL  LINER, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
D.  Raghu,  and  H.  -N.  Hsieh. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  305-313,  2  fig,  3  tab,  5  ref. 

Descriptors:  *Landfill  liners,  *Lime  sludge,  •Feasi- 
bility studies,  Sludge  disposal,  Wastewater  dispos- 
al, Landfills,  Groundwater  protection,  Leachates, 
Groundwater  pollution. 

The  purpose  of  this  paper  is  to  present  an  alternate 
method  for  sludge  disposal,  rather  than  continuing 
the  use  of  sewerage  system  disposal  and  landfilling. 
Sanitary  landfill  still  remains  the  most  common 
method  for  the  disposal  of  solid  wastes.  Current 
estimates  indicate  that  over  500  million  tons  of 
municipal  and  industrial  wastes  are  disposed  of  in 
landfills  and  that  there  are  250,000  acres  of  active 
sanitary  landfills  in  the  United  States.  It  is  project- 
ed that  approximately  197  million  tons  of  solid 
wastes  will  be  generated  in  the  United  States  in 
1990.  One  of  the  major  problems  encountered  in 
landfills  is  the  production  of  leachate.  The  lea- 
chates are  generated  when  surface  water  or 
groundwater  becomes  contaminated  as  it  passes 
through  layers  of  refuse.  If  leachates  penetrate  into 
the  soil  strata,  a  series  of  pollution  problems  may 
result.  To  protect  groundwater,  liners  must  be 
constructed  of  materials  that  have  compatible 
chemical  properties  and  sufficient  strength  and 
thickness  to  prevent  failure.  In  most  landfills,  both 
industrial  and  municipal,  the  liner  systems  consist 
of  both  a  primary  liner  (synthetic)  and  a  secondary 
liner,  which  can  be  soil  or  synthetic.  In  this  study, 
an  effort  is  being  made  to  evaluate  the  possibility 
of  using  lime  sludge  as  a  secondary  landfill  liner. 
Based  on  the  tests  performed,  it  appears  that  it 
would  be  feasible  to  use  lime  sludge  as  a  liner  for 
landfills.  This  is  based  on  the  following  reasons:  (1) 
Lime  sludge  is  impervious;  and,  (2)  It  is  anticipated 
that  there  will  not  be  any  serious  problems  associ- 
ated with  the  placement  and  compaction  of  sludge 
in  the  field.  However,  it  is  suggested  that  more 
consolidation  testing  should  be  conducted  to  verify 
the  results.  Also,  it  is  recommended  that  perme- 
ability tests  should  be  performed  after  soaking  the 
sludge  with  representative  samples  of  leachates 
from  landfills.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00853 


EPICHLOROHYDRIN  IN  SECONDARY  CON- 
TAINMENT SYSTEMS, 

Carlisle  SynTec  Systems,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-00854 


SUCCESSFUL  CHEMICAL  RECOVERY  BY 
EVAPORATIVE  AND  MEMBRANE  TECH- 
NIQUES, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-00855 


CLOSURE  OF  A  HAZARDOUS  WASTE  SUR- 
FACE IMPOUNDMENT, 

Spotts,   Stevens  and   McCoy,   Inc.,   Wyomissing, 

J.  J.  Oransky,  and  G.  D.  Kraft. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  367-373. 

Descriptors:  *Hazardous  wastes,  *Waste  disposal, 
•Surface  impoundments,  Case  studies,  Sampling, 
Chemical  analysis,  Management  planning,  Field 
tests,  Contamination. 

This  paper  is  presented  as  a  case  study  and  traces 
the  cooperative  problem  solving  techniques  used 


by  all  concerned  parties  to  close,  and  ultimately 
dispose  of  solid  material  in  a  hazardous  waste 
impoundment.  The  problem  solving  techniques 
outlined  here  include  an  integrated  approach  utiliz- 
ing chemical,  civil,  and  environmental  engineering, 
environmental  chemistry,  communication  skills, 
and  management  practices  to  successfully  interact 
with  State  environmental  officials  as  well  as  imple- 
ment a  cost  effective  solution  to  the  client's  prob- 
lem. Several  years  ago,  Spotts,  Stevens  and 
McCoy,  Inc.  was  contracted  by  a  well-established 
and  successful  industrial  firm  to  provide  engineer- 
ing and  analytical  services  necessary  to  close  an 
existing  surface  impoundment  located  on  company 
property.  The  impoundment  studied  had  been  in 
existence  for  19  years  and  was  used  for  disposal  of 
electroplating  sludge  from  the  client's  production 
operations.  In  order  to  successfully  close  the  im- 
poundment and  ultimately  dispose  of  solid  material 
in  the  impoundment,  the  following  problem  solv- 
ing methodology  was  utilized:  (a)  Initial  site  inves- 
tigation and  interview  of  plant  personnel  to  deter- 
mine process  variables;  (b)  Initial  sampling  and 
analytical  testing  to  determine  magnitude  of  prob- 
lem; (c)  Closure  plan  formulation,  negotiations, 
review,  and  approval  by  State  environmental  offi- 
cials; (d)  Field  sampling  by  core  boring  contractor 
to  obtain  soil  and  rock  samples  for  detailed  analyti- 
cal testing;  (e)  Analytical  testing  of  field  samples  to 
determine  volume  and  extent  of  impoundment  con- 
tamination; (f)  Bid  solicitation  from  suitable  and 
compatible  hazardous  waste  disposal  facilities  and 
licensed  transporters;  and  (g)  Interaction  with 
State  environmental  officials  regarding  implemen- 
tation of  final  disposal  in  accordance  with  ap- 
proved closure  plan.  (See  also  W87-00832)  (Lantz- 
PTT) 
W87-00857 


ASSESSMENT  OF  WASTE  DISPOSAL  SITES: 
UTILIZING  EXPERT  SYSTEMS, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic   entry  see   Field   5G. 
W87-00858 


NEW   MEMBRANE   TECHNOLOGY   IN   THE 
METAL  FINISHING  INDUSTRY, 

Carltech  Associates,  Inc.,  Cranford,  NJ. 

For  primary   bibliographic   entry   see   Field   5D. 

W87-O0862 


AGRICULTURAL  USE  OF  INDUSTRIAL 
WASTE  -  A  FOCUS  ON  SOLUTION  -, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

L.  M.  Naylor. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  475-484,  1  fig,  5  tab,  9  ref. 

Descriptors:  'Recycling,  *Impaired  water  use, 
•Water  reuse,  *Agriculture,  Industrial  wastewater, 
Nitrogen,  Phosphorus,  Potassium,  Calcium,  Land 
application. 

A  situation  which  has  not  been  widely  publicized 
in  recent  years,  is  that  there  are  a  great  many 
industries,  particularly  the  agriculturally  related 
industries  whose  residual  by-products  contain  non- 
toxic, potentially  useful  constituents  that  can  be 
utilized  beneficially  in  agriculture.  Examples  of 
such  useful  items  would  include  water,  nitrogen, 
phosphorus,  potassium,  calcium,  magnesium,  or- 
ganic matter,  and  trace  minerals  such  as  copper 
and  zinc.  Recycling  these  beneficial  constituents 
through  agriculture  as  opposed  to  landfill,  inciner- 
ation, or  discharge  to  waters  can  offer  important 
benefits  to  the  generator,  the  user  and  the  environ- 
ment. These  benefits  are  associated  strongly  with 
the  fact  that  what  may  be  pollutant  in  one  segment 
of  the  environment  may  be  a  resource  in  another. 
The  key  to  successful  recycling  of  residues  is  the 
identification  of  the  physical,  chemical  and  biologi- 
cal characteristics  of  the  residues  and  the  creative 
and  beneficial  integration  of  these  items  into  envi- 
ronmental systems.  A  second  reason  to  consider 
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recycling  of  industrial  residues  through  agricultur- 
al systems  is  that  management  alternatives  such  as 
landfilling  and  incineration  are  becoming  limited 
due  to  environmental  or  economic  constraints.  For 
the  past  6  years,  the  residuals  management  pro- 
gram at  Cornell  University  has  been  investigating 
creative  uses  of  industrial  residues  in  agriculture. 
These  residues  have  sometimes  been  referred  to  as 
wastes,  and  unfortunately,  this  may  mean  they 
were  resources  which  have  been  wasted.  Examples 
are  the  residuals  from  brewery,  dairy,  and  cheese 
wastewater  treatment.  Others  are  fermentation  res- 
idues, composts  produced  by  a  pharmaceutical 
company,  kiln  dust  from  a  cement  manufacturer, 
and  fly  ash  from  wood  burning  operations  at  a 
pulp  and  paper  industry.  These  residuals  were 
evaluated  for  agricultural  use  based  on  their  N-P-K 
content  or  their  mineral  content  (Ca,  K).  In  gener- 
al, biological  residues  from  fermentation  or 
wastewater  treatment  operations  tend  to  be  richer 
in  the  macronutrients  and  organic  matter.  In  fact, 
an  alternative  definition  of  a  wastewater  treatment 
plant  is:  A  fertilizer  production  facility  using  as 
raw  materials  the  by-products  of  agro-industrial 
processes.  Agricultural  use  of  these  residuals  can 
improve  soil  fertility  and  enhance  crop  yield  and 
quality,  and  where  properly  designed,  managed 
and  monitored  can  benefit  with  both  generator  and 
the  user.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00864 


AEROBIC  BIODEGRADATION  OF  LEACH- 
ATE  AND  FORCED  EXTRACTS  FROM  A 
SLUDGE  DISPOSAL  LAGOON, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
J.  D.  Boyer,  M.  B.  King,  D.  S.  Kosson,  and  R.  G. 
Ahlert. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  497-508,  5  fig,  7  tab,  4  ref. 

Descriptors:  *Aerobic  biodegradation,  *Leachates, 
•Forced  extracts,  *Sludge  disposal,  *Sludge  la- 
goons, Primary  sludge,  Secondary  sludge,  Percola- 
tion, Groundwater  pollution,  Metabolism,  Glu- 
cose, Carbon. 

Clean-up  of  a  sludge  disposal  lagoon  is  to  be  un- 
dertaken. The  lagoon  contains  more  than  30,000  cu 
yd  of  primary  and  secondary  sludges.  The  primary 
(lime  neutralized)  and  secondary  (biological) 
sludges  resulted  from  treatment  of  effluent  from 
diverse  chemical  manufacturing  processes.  Rain- 
water percolating  through  the  landfill  has  prompt- 
ed concern  over  the  impact  of  leachate  on  local 
groundwater.  Forced  extraction  to  hasten  the  dis- 
integration of  the  landfill  is  being  investigated. 
Samples  of  the  primary  and  secondary  sludges 
have  been  extracted  with  0.005  N  sodium  hydrox- 
ide. Aerobic  biodegradation  of  forced  and  natural 
leachates  can  be  used  to  eliminate  some  of  the 
hazardous  organic  compounds  present  in  solution. 
It  has  been  observed  that  mixed  microbial  popula- 
tions are  capable  of  metabolizing  organic  com- 
pounds found  in  leachates  from  industrial  landfills. 
The  microbial  transformation  of  supposedly  xen- 
diotic  compounds  can  be  incorporated  into  more 
usual  and  naturally-occuring  biochemical  path- 
ways. Metabolism  may  be  of  two  types:  (1)  A 
chemical  that  is  easily  metabolized  can  act  as  an 
energy  source  and  support  growth  as  well;  and,  (2) 
A  chemical  does  not  serve  as  a  source  of  growth 
but  can  be  metabolized  (cometabolism).  Cometabo- 
lism  may  play  a  significant  role  in  the  degradation 
of  anthropogenic  compounds.  This  process  is  pos- 
sibly a  result  of  the  limited  substrate  specificity  for 
some  microbial  transport  mechanisms  and  en- 
zymes. Previous  investigations  studied  the  effects 
of  initial  glucose  concentration  on  the  biodegrada- 
tion of  natural  and  forced  extracts.  It  was  reported 
that  the  initial  glucose  concentration  did  not  have 
any  effect  on  percent  reduction  of  organic  species. 
This  report  looks  more  closely  at  the  effects  glu- 
cose has  on  the  microbial  population  and  its  ability 
to  biodegrade  natural  and  forced  extracts.  A  sup- 
plementary carbon  source  was  required  for  micro- 
bial growth.  The  glucose  did  not  effect  the  percent 
leachate  organic  carbon  reduction.  Aerobic  degra- 
dation is  not  capable  of  reducing  the  organic  spe- 
cies more  than  50%.  Therefore,  conventional  aero- 


bic biodegradation,  i.e.,  secondary  treatment,  may 
not  be  appropriate.  (See  also  W87-00832)  (Lantz- 
PTT) 
W87-O0866 


ECONOMIC  AND  TECHNICAL  ANALYSIS  OF 
DRYING  SLUDGE  THROUGH  COMPOSTING 
AND  AIR  DRYING, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
F.  C.  Miller,  and  M.  S.  Finstein. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  509-522,  3  fig,  3  tab,  14  ref. 
EPA  Project  R-806829010. 

Descriptors:  'Economic  evaluation,  "Sludge 
drying,  "Composting,  *Air  drying,  Vaporization, 
Biological  treatment,  Evaporation,  Cost  analysis, 
Field  tests,  Dewatering. 

Biological  drying  of  sewage  sludge  through  com- 
posting, in  which  vaporization  is  driven  through 
heat  generated  microbially  at  the  expense  of  pu- 
trescible  organic  matter,  is  a  field  proven  technolo- 
gy. Non-biological  air  drying  is  commonly  em- 
ployed, sometimes  informally,  to  remove  water 
from  sludge  or  composting  material.  The  present 
paper  concerns  a  three-way  comparison  among  air 
drying  and  two  different  approaches  to  compost- 
ing. Air  drying  is  accomplished  with  or  without 
'heat',  using  either  evaporative  cooling  alone,  or 
heat  created  by  combustion  of  fossil  fuels.  This 
method,  though  effective  is  much  less  efficient  that 
water  removal  through  biological  drying  through 
composting.  The  composting  process  relies  on  bio- 
logical heat  generation  with  removal  of  the  heat  by 
adequate  ventilation.  Economic  functions  (efficien- 
cy and  rate  and  extent  of  water  removal),  theoreti- 
cal comparisons  of  water  removal  efficiency,  field 
demonstrations  of  air  drying,  data  interpretation  of 
air  drying,  and  an  economical  analysis  of  air  drying 
are  presented.  (See  also  W87-O0832)  (Lantz-PTT) 
W87-00867 


MANAGING  RESIDUAL  SOLID  WASTES  IN 
AN  AIRCRAFT  ENGINE  MANUFACTURING 
FACILITY, 

Garrett  Turbine  Engine  Co.,  Phoenix,  AZ.  Plant 

Engineering  Dept. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-00868 


USE  OF  SHORT-TERM  TESTS  TO  EVALUATE 
THE  POTENTIAL  TOXICITY  OF  A  TEXTILE 
WASTE  IN  A  LAND  APPLICATION  SYSTEM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
M.  J.  Degen,  G.  D.  Boardman,  and  R.  B.  Reneau. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  563-573,  1  tab,  8  ref. 

Descriptors:  *  Short-term  tests,  *Toxicity,  "Textile 
mill  wastes,  "Land  application,  Tissue  analysis, 
Wastewater  disposal,  Antibiotics,  Chemical  analy- 
sis, Field  tests. 

A  better  method  is  needed  to  assess  the  toxicity  of 
waste  materials  to  the  plant  covers  of  land  treat- 
ment systems.  In  this  study,  soil  and  tissue  parame- 
ter analyses  were  within  acceptable  limits  even 
though  the  tissue  was  noticeably  damaged  by  the 
treatments.  The  visual  assessments  used  in  this 
study,  although  subjective,  are  used  routinely  and 
successfully  in  a  number  of  agronomic  assays.  To 
reduce  potential  biases,  however,  visual  assess- 
ments are  best  performed  by  a  panel  of  qualified, 
experienced  personnel.  A  panel  of  that  caliber 
would  be  difficult  and  expensive  for  most  laborato- 
ries to  assemble.  Visual  assessments  also  do  not 
evaluate  sublethal  effects  that  may  harm  the  over- 
all vigor  of  the  plant,  placing  the  plant  at  a  com- 
petitive disadvantage  in  a  field  situation.  Conclud- 
ing remarks  about  the  results  obtained  in  this  study 
are  as  follows:  (1)  Based  on  the  information  ob- 
tained from  the  visual  assessments  and  the  chemi- 
cal analyses  of  the  plant  tissue  and  the  greenhouse 


soils,  an  application  rate  of  308  kg  N/ha/yr  it 
recommended  for  the  99.5%  main  process 
wastewater  (MPW)  and  0.5%  antimicrobial 
wastewater  (AMW);  (2)  The  lumac  analysis  may 
be  acceptable  for  use  with  known  biological  popu- 
lations, but  the  variations  that  occur  in  natural 
biological  populations  appear  to  weaken  the  preci- 
sion of  the  analysis;  (3)  The  Microtox  analysis  u 
simple  to  perform,  can  be  completed  in  one  hour, 
and  the  results  are  reproducible.  The  Microtox 
analysis  is,  therefore,  a  good  candidate  test  for 
both  screening  and  monitoring;  and  (4)  The  Corn 
Seedling  bioassay  was  easy  to  perform  and  could 
be  completed  in  less  than  a  week.  The  root  test 
was  more  sensitive  than  the  other  seedling  bioas- 
says  and  was  considered  a  good  screening  test.  The 
length  of  the  test  would  preclude  its  use  as  a 
monitoring  tool.  Short  term  bioassays  have  the 
potential  to  play  an  important  role  in  assessing  the 
toxicity  of  waste  materials.  Perhaps  their  greatest 
utility  will  be  to  provide  data  which  complement 
the  information  obtained  from  a  more  complete 
and  informative  long-term  bioassay  that  uses  repre- 
sentative life  forms  from  the  receiving  system.  The 
tests  might  also  be  used  as  monitoring  tools  given 
that  a  satisfactory  correlation  can  be  established 
between  the  short-term  bioassay  results  and  receiv- 
ing system  effects.  (See  also  W87-00832)  (Lantz- 
PTT) 
W87-00869 


DUWAMISH  WATERWAY  CAPPENG  DEMON- 
STRATION PROJECT:  ENGINEERING  ANAL- 
YSIS AND  RESULTS  OF  PHYSICAL  MONI- 
TORING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

C.  L.  Truitt. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

D-86-2,  March  1986.  Final  Report.  54  p,  19  fig,  4 

tab,  8  ref,  2  append. 

Descriptors:  "Dredge  spoil  disposal,  "Waste  dis- 
posal, "Washington,  "Duwamish  Waterway,  "Cap- 
ping, "Demonstration  projects,  Contained  aquatic 
disposal,  Engineering,  Monitoring,  Dredging,  En- 
vironmental effects,  Bathymetry,  Sonar,  Sand,  Sus- 
pended solids,  Mathematical  analysis. 

The  US  Army  Engineer  District,  Seattle,  and  the 
US  Army  Engineer  Waterways  Experiment  Sta- 
tion have  cooperated  in  a  project  in  the  Duwamish 
Waterway  that  successfully  demonstrated  the  engi- 
neering aspects  of  subaqueous  disposal  and  capping 
of  contaminated  dredged  material.  Approximately 
1,100  cu  yd  of  silty,  clayey  shoal  material  was 
removed  by  clamshell  dredge,  transported  by 
barge,  and  bottom  dumped  through  70  ft  of  watei 
into  an  existing  depression.  The  site  was  then 
capped  with  successive  loads  of  clean  sandy  cover 
The  technique  has  been  termed  contained  aquatic 
disposal.  This  paper  summarizes  the  initial  field- 
work  and  presents  results  through  the  first  (6- 
month)  monitoring  effort.  The  engineering  effec- 
tiveness  of  the  material  placement  and  capping 
operation  is  examined  using  comparisons  of  repli- 
cate bathymetry  and  side  scan  sonar.  The  analysis 
indicates  that  the  contaminated  material  exited  th( 
barge  rapidly  and  descended  to  the  bottom  quicklj 
as  a  well-defined,  cohesive  mass.  Clean  sand  wa.' 
applied  successfully  as  a  cap  without  displacing  th< 
softer  contaminated  material.  A  volumetric  bal 
ance  of  materials  is  presented  together  with  ai 
error  analysis  for  the  calculated  volumes  based  or 
the  precision  of  the  surveys  used.  Sufficient  geo 
technical  information  was  also  collected  to  allow 
for  an  approximate  mass  balance  calculation 
Sources  for  potential  losses  of  material  during  th< 
operation  are  examined.  In  particular,  resuspensioi 
of  sediment  was  measured  during  both  the  dredg 
ing  and  the  disposal  operations.  A  computer-aidet 
method  was  developed  to  allow  for  rapid  compari 
sons  of  suspended  solids  levels  at  different  depth: 
in  the  water  column  and  at  various  sampling  sta 
tions.  (Author's  abstract) 
W87-00879 


EXPECTED  BRINE  CHEMISTRY  IN  A  NUCLE 
AR  WASTE  REPOSITORY  IN  SALT, 
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Weston  Consultants,  Rockville,  MD. 

-or  primary  bibliographic  entry  see  Field  5C. 
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APPLICATION  OF  MULTIPLE-OBJECTIVE 
'ROGRAMMLNG  TO  THE  EVALUATION  OF 
IEW  AGE-SLUDGE-DISPOSAL  ALTERNA- 

TVES, 

)ak  Ridge  National  Lab.,  TN.  Energy  Div. 

L  D.  Perlack,  and  C.  E.  Willis. 

available  from  the  National  Technical  Information 

ervice,  Springfield,  VA.  22161,  as  CONF-810542- 

,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 

che.  1981.  11  p,  1  tab,  9  ref. 

>escriptors:  •Planning,  'Evaluation,  *Sludge  dis- 
osal.  'Multiobjective  planning,  Wastewater  treat - 
lent.  Alternative  planning,  Cluster  analysis, 
oston,  Massachusetts,  Risk,  Disposal.  Economic 
spects,  Environmental  effects,  Ocean  dumping, 
and  application. 

set  of  non-inferior  solutions  was  generated  for 
isposal  of  primary  sewage  sludge  at  two 
astewater  treatment  plants  in  Boston  Harbor.  It 
as  necessary'  to  find  an  alternative  to  disposal 
irough  submerged  outfalls  into  the  outer  harbor, 
conomic  benefits,  environmental  impact,  and  risk 
ere  considered  the  non-commensurable  objec- 
/es.  Cluster  analysis  was  used  to  prune  the  non- 
ferior  set.  As  expected,  the  high  cost  solution 
lultiple  disposal  modes)  had  least  effect  on  the 
ivironment.  The  low  cost  solution,  ocean  dispos- 
,  had  the  most  environmental  impact.  Agricultur- 

land  application  was  intermediate  in  both  cost 
id  environmental  impact.  (Cassar-PTT) 
'87-00947 


.TLUENCE  OF  LEACH  RATE  AND  OTHER 
VRAMETERS  ON  GROUNDWATER  MIGRA- 
ON, 

unes  and  Moore,  White  Plains,  NY. 

>r  primary  bibliographic  entry  see  Field  5B 
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^COMPOSITION  OF  POTATO  PROCESSING 
ASTES  ES'  SOIL, 

^cultural    Research    Service,    Kimberly,    ID. 
ake  River  Conservation  Research  Center, 
ir  primary  bibliographic  entry  see  Field  5B. 
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TECTS  OF  A  GLUCOSE-IMPOSED 
CYGEN  DEMAND  ON  LAND  TREATMENT 
STEMS, 

rdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 

nt  Station. 

r  primary  bibliographic  entry  see  Field  5C 
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N  FRANCISCO  FLNISHES  OUTFALL, 

'.  Kosowatz. 

gineering  News  Record,  Vol.  217,  No.  1,  p  34 

y  3,  1986. 

scriptors:  *San  Francisco,  'Outfall,  'Sewers, 
wer  systems,  *Storm  sewers,  Outfall  sewers,' 
nstruction,  Water  pollution  control. 

i  Francisco  is  starting  the  second  major  project 

its  clean  water  program  with  the  placement  in 
Pacific  of  final  segments  of  outfall  pipe.  The  4- 

.  mile  long,  12-foot  diameter  outfall  will  begin 

:narging  as  much  as  130  mgd  of  partially  treat- 
sewage  and  stormwater  from  the  mew  $350 

lion  sewerage  system  serving  the  west  side  of 
city  in  August,    1986,   one  month   ahead   of 

edule.  (Doria-PTT) 

17-01158 


MPARISON   OF   COMPOSTING   OF  TWO 
WAGE  SLUDGES, 

tyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

lources  Utilization. 

r  primary  bibliographic   entry  see   Field   5D. 


RADIONUCLIDE   UPTAKE   BY  TREES  AT  A 
RADWASTE  POND  IN  WASHINGTON  STATE, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibliographic  entry  see  Field  5C 
W87-01203 


APPROACH  TO  SEWAGE  SLUDGE  BIOACCU- 
MULATION  POTENTIAL  TESTS, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5C 

W87-01305 


BIOLOGICAL  IMPLICATIONS  OF  THE  MAN- 
AGEMENT  OF  WASTE  MATERIALS:  THE  IM- 
PORTANCE OF  INTEGRATING  MEASURES 
OF  EXPOSURE,  UPTAKE,  AND  EFFECTS, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-O1310 


IMPLICATIONS    OF    WASTE    DISPOSAL    IN 
COASTAL  WATERS  ON  FISH  POPULATIONS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C 

W87-01313 


SCREENING  OF  ORGANIC  MATTER  TN  LEA- 
CHATES  FROM  SANITARY  LANDFILLS 
USING  GAS  CHROMATOGRAPHY  COM- 
BINED WITH  MASS  SPECTROMETRY, 

State  Chemical  Supervision  Service,  Soebore 
(Denmark).  6 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01464 


ANAEROBIC    REACTORS    TREATING    BEET 
SUGAR  EFFLUENTS, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 

For   primary   bibliographic   entry   see   Field   5D 
W87-01513 


PEROXYGENS   IN   ENVIRONMENTAL   PRO- 
TECTION, 

Interox  Chemicals  Ltd.,  Widnes  (England). 

For  primary  bibliographic   entry   see   Field   5D. 

W87-01518 


OVERVIEW  OF  ENVIRONMENTAL  SURVEIL- 
LANCE OF  WASTE  MANAGEMENT  ACTIVI- 
TIES AT  THE  IDAHO  NATIONAL  ENGINEER- 
ING LABORATORY, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For  primary  bibliographic   entry   see   Field   5G. 
W87-01762 


CATALYTIC  INCINERATION  FOR  CONTROL 
OF  VOLATILE  ORGANIC  COMPOUND  EMIS- 
SIONS, 

Radian  Corp.,  Research  Triangle  Park,  NC. 

M.  S,  Jennings,  N.  E.  Krohn,  R.  S.  Berry,  M.  A. 

Palazzolo,  and  R.  M.  Parks. 

Noyes    Publications,    Park    Ridge,    New    Jersey, 

1985.  Pollution  Technology  Review  No.  121.  251 

P- 

Descriptors:  'Volatile  organics,  'Organic  com- 
pounds, 'Water  pollution  control,  *Incineration, 
Combustion,  Cost  analysis,  Industrial  wastes, 
Ozone,  Smog,  Atmospheric  deposition,  Catalytic 
incinerators. 

This  book  describes  and  evaluates  the  use  of  cata- 
lytic incinerators  for  the  control  of  industrial  vola- 
tile organic  compound  (VOC)  emissions.  It  pro- 
vides an  overview  of  how  catalytic  incinerators 
are  applied  to  industrial  VOC  emissions,  and  as- 
sesses the  overall  performance  typically  achieved 
in  various  applications.  Catalytic  incineration  is  a 
combustion  control  technique  in  which  the  oxida- 
tion reactioin  occurs  at  lower  temperatures  than 
thermal  incineration,  with  the  help  of  a  catalyst, 


allowing  oxidation  reactions  to  occur  rapidly  in 
the  temperature  range  700  to  900  F.  By  contrast  a 
range  of  1300  to  1500  F  is  required  for  practical 
oxidation  rates  in  thermal  incinerators.  Significant 
energy  savings  are  possible  using  catalytic  inciner- 
ation. A  major  attraction  of  catalytic  incinerators  is 
reduced  fuel  costs.  The  emission  of  VOCs  from 
industrial  plants  significantly  increases  ambient 
levels  of  photochemical  oxidants,  ozone,  and  smog. 
Control  of  industrial  VOC  emissions,  therefore, 
can  result  in  substantial  environmental  benefits. 
Part  I  of  the  book  describes  catalytic  incineration 
as  applied  to  the  control  of  industrial  VOC  emis- 
sions and  assesses  the  overall  performance,  applica- 
bility, and  costs  as  compared  to  alternate  VOC 
control  technologies.  Part  II  describes  the  results 
of  case  studies  which  gathered  actual  performance 
data  through  a  field  testing  program  on  existing 
operating  industrial  catalytic  incinerators.  (Lantz- 
PTT) 
W87-01768 
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Quality  Alteration 


PRETREATMENT   OF   FLUORIDE   BEARING 
WASTEWATERS, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
For   primary   bibliographic   entry   see   Field   5D 
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TREATMENT  OF  COOLING  TOWER  WATER 
BY  DISSOLVED  AIR-OZONE  FLOTATION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co 
Lancaster,  PA.  1985.  p  207-216,  1  fig,  3  tab,  19  ref. 

Descriptors:  'Cooling  towers,  'Cooling  water, 
•Dissolved  air  flotation,  'Ozonation,  Water  qual- 
ity, Wastewater  treatment,  Recycling. 

Recent  studies  have  shown  that  preozonation  of 
drinking  water  tends  to  increase  removal  of  color, 
particulates,  organics  and  trihalomethane  precur- 
sors. WTien  considering  the  problems  of  various 
solids  contamination,  deposition  and  microbiologi- 
cal contamination  in  cooling  tower  water,  suggest- 
ed clarification  of  the  water  may  involve  the  proc- 
ess of  dissolved  air  flotation  (DAP)  technology.  In 
a   recycle   flow   pressurization   DAF   system   the 
addition  and  quality  of  recycle  water  will  have  an 
overall  affect  on  effluent  water  quality.  While  the 
process  of  dissolved  air  flotation  is  known  to  suc- 
cessfully reduce  various  solids  and  turbidity  in  raw 
and  process  waters,  the  additional  use  of  ozone  to 
improve  recycle  water  quality  and  therefore  over- 
all water  quality  has  not  been  extensively  studied. 
This  laboratory  study  investigates  the  affect  of 
ozonation  on  recycle  water  and  the  relative  im- 
provement of  overall  water  quality  after  flotation 
treatment.  This  study  indicates  that  the  addition  of 
ozone  into  the  flotation  process  is  effective  and 
may  in  certain  cooling  systems  produce  the  opti- 
mum treatment  at  reasonable  cost.  Major  constitu- 
ents causing  scaling  and  deposition  problems  are 
effectively  removed  after  the  treatment  described. 
Several  recommendations  for  future  study  are  ad- 
visable. First  it  would  be  advantageous  to  study 
the  affect  of  recycle  water  ozonation  in  an  industri- 
al  plant   with   cooling   towers   to   determine   the 
feasibility  in  a  larger  scale  system.  Also,  the  use  of 
pure  ozone  instead  of  air  in  the  addition  of  the 
supersaturated  recycle  water  might  prove  effective 
giving  a  more  concentrated  concentration  of  ozone 
to  add  more  directly  to  the  process.  Laboratory 
experimentation  to  develop  a  method  of  dissolved 
ozone  flotation  would  prove  informative  and  possi- 
bly lead  to  more  cost  effective  treatment  of  cooling 
tower  systems.  (See  also  W87-00832)  (Lantz-PTT) 
W87-O0846 


GROUNDWATER  MODELING  FOR  ASSESS- 
ING REMEDIAL  ALTERNATTVES  AT  A  SU- 
PERFUND  SITE, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
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Group  5F — Water  Treatment  and  Quality  Alteration 


W.  a.  Murray,  R.  A.  Lewis,  and  E.  G.  Hill. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  238-245,  2  fig,  1  tab. 

Descriptors:  'Groundwater  pollution,  'Model 
studies,  *Groundwater  decontamination,  Waste 
disposal,  Morristown,  Illinois,  Landfills,  Chemical 
wastes,  Leakage,  Aquifers,  Leaching. 

The  ACME  Solvent  Savers  waste  disposal  site  is 
located  in  a  rural  area  near  Morristown,  Illinois. 
Drummed  waste  materials  were  transported  to  the 
site  which  were  either  emptied  into  unlined  dispos- 
al lagoons  or  stockpiled.  ACME  was  ordered  to 
clean  up  the  site  in  1972,  but  inspections  showed 
that  the  wastes  had  not  been  removed,  rather  that 
several  of  the  lagoons  had  been  covered  with  soil. 
Additionally,  an  unknown  number  of  drums  had 
been  crushed  or  buried  whole.  Subsequent  investi- 
gations have  revealed  that  the  shallow  aquifer  un- 
derlying the  site  has  been  contaminated  by  organic 
chemicals  presumably  leached  from  the  lagoons 
and/or  leaking  drums.  The  USGS  model  devel- 
oped by  Konikow  and  Bredehoeft  was  used  to 
simulated  the  groundwater  flow  conditions.  Model 
calibration  was  based  on:  (1)  observations  of  field 
conditions;  (2)  topographic  map  of  the  area;  (3) 
interpretive  profiles  of  the  site  geology;  (4)  meas- 
ured groundwater  levels  in  observation  wells;  (5) 
hydraulic  conductivities  determined  from  field 
tests;  (6)  contaminant  distributions  established  by 
sampling  and  analysis  of  groundwater;  and  (7)  me- 
teorological records.  After  analyzing  the  model 
data,  a  treatment  scheme  was  devised,  indicating 
that  through  the  use  of  models,  and  model  inter- 
pretation, engineering  decisions  could  be  imple- 
mented for  remedial  actions  at  hazardous  waste 
sites.  (See  also  W87-00832)  (Lantz-PTT) 
W87-00848 


REMOVAL  OF  CADMIUM  FROM  CONTAMI- 
NATED GROUNDWATERS  THROUGH  CO- 
PRECIPITATION  AND  ADSORPTION  IN 
LIME  SOFTENING  OPERATIONS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

T.  -K.  Chang,  and  R.  W.  Peters. 
IN:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
the  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ence, June  23-25,  1985.  Technomic  Publishing  Co., 
Lancaster,  PA.  1985.  p  455-474,  7  fig,  6  tab,  18  ref. 

Descriptors:  *Cadmium,  'Groundwater  pollution, 
♦Chemical  precipitation,  'Adsorption,  Lime,  Hy- 
drogen ion  concentration,  Heavy  metals,  Calcium 
carbonate. 

This  paper  addresses  the  removal  of  cadmium  by 
coprecipitation  and  adsorption  in  the  lime-soda  ash 
water  softening  process,  with  initial  hardness  levels 
of  150,  250,  and  350  mg/1  and  cadmium  levels  of  0, 
1.0  and  5.0  mg/1.  Since  heavy  metals  are  very 
common  sparingly  soluble  salts  in  hard  waters,  this 
represents  a  very  practical  and  real  investigation 
on  the  effects  of  impurities  on  calcium  carbonate 
precipitation  and  the  simultaneous  removal  of 
heavy  metals  by  the  lime  softening  process.  The 
higher  cadmium  level  (5.0  mg/1)  was  used  to  ad- 
dress the  coprecipitation  and  adsorption  mecha- 
nisms responsible  for  removal  of  cadmium.  Cadmi- 
um can  be  very  effectively  removed  from  contami- 
nated groundwaters  using  conventional  lime  soft- 
ening operations.  Trace  level  cadmium  concentra- 
tions (Cd  sub  i  <  or  =  1 .0  mg/1)  have  no  effect  on 
the  batch  precipitation  of  CaC03.  Such  concentra- 
tions are  typical  of  many  contaminated  groundwat- 
ers. Higher  initial  cadmium  concentrations  (ap- 
proximately 5.0  mg/1)  interfered  with  the  precipi- 
tation of  CaC03,  suggesting  a  threshold  concentra- 
tion of  approximately  2  mg/1  for  a  noticeable  inhi- 
bition on  CaC03  crystal  growth.  Using  5.0  mg/1  of 
cadmium  initially  caused  the  residual  calcium  level 
to  increase  20-30%.  Calcite  was  the  only  morpho- 
logical form  observed  for  the  continuous  CaC03 
precipitation.  In  the  absence  of  impurities  such  as 
cadmium,  the  kinetically  favored  melastable  arago- 
nite  form  predominates.  Thus,  the  presence  of  im- 
purities severely  inhibits  aragonite  growth,  causing 
the  thermodynamically  favored  calcite  form  to 
prevail.  No  effect  is  experienced  on  the  removal  of 


magnesium  due  to  the  presence  of  cadmium.  The 
residual  calcium  concentration  increased  approxi- 
mately 30-40  mg/1  in  the  presence  of  cadmium 
indicating  the  inhibitory  effect  of  cadmium  on 
CaCO  precipitation.  Such  behavior  explains  why 
almost  all  municipalities  employing  lime  softening 
operations  have  calcite  as  the  predominant  crystal- 
line CaC03  form,  due  to  the  fact  that  most 
groundwaters  contain  trace  levels  of  inorganic 
contaminants.  Removal  of  cadmium  is  greatest  in 
the  early  stages  of  the  runs  due  to  a  larger  adsorp- 
tive  capacity.  Removal  of  cadmium  is  due  primari- 
ly to  physical  adsorption  onto  the  CaC03  sludges. 
It  is  felt  these  results  should  also  be  applicable  to 
wastewater  treatment  operations.  (See  also  W87- 
00832)  (Lantz-PTT) 
W87-00863 


THEORY  AND  MEASUREMENT  OF  TURBIDI- 
TY AND  RESIDUE, 

Hach  Co.,  Loveland,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00918 


SUMMARY    OF    METHODS    FOR    WATER- 
QUALITY  ANALYSIS  OF  SPECIFIC  SPECIES, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-00919 


REMOVAL  OF  ENDOTOXIN  FROM  WATER 
BY  MICROFILTRATION  THROUGH  A  MI- 
CROPOROUS  POLYETHYLENE  HOLLOW- 
FIBER  MEMBRANE, 

Mitsubishi  Rayon  Co.  Ltd.,  Nagoya  (Japan).  Prod- 
uct and  Development  Center. 
Y.  Sawada,  R.  Fujii,  I.  Igami,  A.  Kawai,  and  T. 
Kamiki. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  4,  p  813-820,  April  1986.  6 
fig,  5  tab,  37  ref. 

Descriptors:  'Filtration,  'Water  treatment, 
'Wastewater  treatment,  'Drinking  water,  'Endo- 
toxin, Pyrogen,  Escherichia  coli. 

The  removal  of  endotoxin  (lipopolysaccharide 
(LPS)),  a  major  pyrogen,  from  water  or  parenteral 
substances  is  of  major  importance  for  manufactur- 
ing processes  and  in  quality  control.  The  micropor- 
ous  polyethylene  hollow  fiber  (EHF)  membrane 
has  a  unique  microfibrile  structure  throughout  its 
depth  and  has  been  found  to  possess  the  functions 
of  filtration  and  adsorption  of  endotoxin  in  water. 
The  membrane  has  a  maximum  pore  diameter  of 
approximately  0.04  micron,  a  diameter  which  is 
within  the  range  of  microfiltration.  Approximately 
10  and  20%  of  the  endotoxin  in  tap  water  and 
subterranean  water,  respectively,  was  smaller  than 
0.025  micron.  Endotoxin  in  these  water  sources 
was  efficiently  removed  by  the  microporous  poly- 
ethylene hollow-fiber  membrane.  Escherichia  coli 
0113  culture  broth  contained  26.4%  of  endotoxin 
smaller  than  0.025  micron  which  was  also  re- 
moved. Endotoxin  was  leaked  into  the  filtrate  only 
when  endotoxin  samples  were  successively  passed 
through  the  membrane.  Endotoxin  smaller  than  the 
pore  size  of  the  membrane  was  adsorbed  and  then 
leaked  into  the  filtrate  because  of  a  reduction  in 
binding  sites.  Dissociation  of  3-H-labeled  endo- 
toxin from  the  membrane  resulted  in  the  removal 
of  endotoxin  associated  with  the  membrane  by 
alcoholic  alkali  at  78%  efficiency.  It  is  concluded 
that  the  EFH  membrane  can  be  used  to  remove 
endotofin  from  water  used  in  laboratories,  pharma- 
ceutical houses,  and  health  care  facilities.  (Peters- 
PTT) 
W87-00985 


PERSISTENCE  OF  LEGIONELLA  PNEUMO- 
PHILA IN  NON-STERILE,  STERILE  AND  AR- 
TIFICIAL HARD  WATERS  AND  THEIR 
GROWTH  PATTERN  ON  TAP  WASHER  FIT- 
TINGS, 

Centre  for  Applied  Microbiology  Research,  Salis- 
bury (England). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01010 


INFLUENCE  OF  TEMPERATURE  ON  TH 
NUMBER  OF  LEGIONELLA  PNEUMOPHILL 
IN  HOT  WATER  SYSTEMS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Miliet 

hygiene,  Bilthoven  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 
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REGIONAL  REACTIVATION  OF  GRANULA1 
ACTIVATED  CARBON, 

Environmental    Protection    Agency,    Cincinnat 

OH.  Drinking  Water  Research  Div. 

J.  Q.  Adams,  R.  M.  Clark,  B.  W.  Lykins  Jr.,  and 

D.  Kittredge. 

American     Water     Works     Association     Jourru 

JAWWA5,  Vol.  78,  No.  5,  p  38-41,  May  1986. 

tab,  4  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Act 
vated  carbon,  Carbon,  Reactivation,  Mancheste 
New  Hampshire,  Fluidized-bed  reactivation,  Ri 
gional  reactivation. 

A  major  proportion  of  the  cost  of  using  granul; 
activated  carbon  as  a  water  treatment  unit  proce 
is  associated  with  the  replacement  or  reactivatic 
of  spent  carbon.  Regional  reactivation,  the  shark 
of  a  reactivation  furnace  among  several  users,  hi 
been  proposed  as  a  means  of  minimizing  this  cos 
To  test  this  concept,  a  field-scale  regional  reactiv 
tion  project  was  conducted  by  the  Manchest* 
(NH)  Water  Works  in  conjuntion  with  three  othi 
water  utilities.  Of  the  three  participating  utilitie 
each  provided  40,000  lb  (18  160  kg)  of  carbon  to  t 
transported  to  Manchester  for  fluidized-bed  reacl 
vation.  Data  were  gathered  on  reactivation  ope 
ations  and  costs,  transportation  costs,  and  carbc 
losses.  The  results  of  the  study  demonstrated  th 
regional  reactivation  can  be  cost  effective  cor 
pared  with  carbon  replacement  and,  in  certa 
instances,  compared  with  on-site  reactivation.  (A 
thor's  abstract) 
W87-01018 


INDUSTRIAL  USE  OF  REVERSE  OSMOSI 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  Mi 
For  primary  bibliographic  entry  see  Field  51 
W87-01020 


FRENCH  CONNECTION:  CUISINE  AN 
WATER  TREATMENT, 

I.  M.  Sayre. 

American     Water     Works    Association    Journ 

JAWWA5,  Vol  78,  No.  7,  p  52-61,  July  1986.  7  fi 

Descriptors:  'Rural  areas,  'Urban  areas,  'Franc 
•Water  treatment  facilities,  'Taste,  Chromium,  h 
trate,  Nice,  Paris,  Chlorination,  Privatization,  I 
dustrial  pollution,  Agricultural  pollution,  Ra 
water,  Monitoring,  Automation,  Process  contrc 
Economics. 

French  water  supply  systems  are  described  basi 
on  a  tour  taken  in  1986;  two  objectives  were:  (1) 
discover  how  effective  privatization  of  water  set 
ices  is  in  serving  remote  rural  areas;  and  (2) 
obtain  information  on  some  advanced  techniqu 
used.  Small  rural  facilities,  the  showcase  plant 
Nice,  and  removing  specific  pollutants  (chromiui 
nitrate)  in  plants  in  the  Paris  suburbs  are  describe 
Cultural  preferences  in  France  mandate  differe 
treatment  objectives  than  in  the  United  States.  T 
taste  of  chlorine  is  deplored  throughout  France, 
that  its  use  is  limited.  Industrial  and  agricultui 
pollution  of  source  waters  challenges  Fren< 
water  suppliers  to  the  utmost.  There  is  a  stroi 
emphasis  on  research,  which  in  some  cases  h 
permitted  use  of  highly  contaminated  sour 
waters.  Automated  monitoring  systems  and  trei 
ment  controls  further  enhance  the  ability  to  m« 
unforeseen  variations  in  the  quality  of  raw  wati 
(Rochester-PTT) 
W87-01021 


PROVIDING    WATER    FOR    THE    ILE    I 
FRANCE, 

Compagnie  Generale  des  Eaux,   Paris  (Franc 
M.  M.  Bourbigot,  and  J.  Sibony. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  7,  62-71,  July  1986.  9  fig, 
1  tab,  26  ref. 

Descriptors:  *Paris,  'Urban  areas,  'Water  treat- 
ment facilities,  Monitoring,  Training,  Chlorination, 
Bacterial  analysis,  Raw  water,  Nitrification,  Proc- 
ess control,  Water  supply  systems,  Activated 
carbon. 

Water  treatment  approaches  employed  in  the  He 
de  France  (Paris  metropolitan)  area  of  France  are 
described,  including  organization  of  the  supply 
utilities,  strategies  for  ensuring  safe  and  flexible 
water  supplies,  automated  monitoring  and  control 
techniques,  bacteriological  monitoring,  clarifica- 
tion, flocculation,  and  multistage  ozonation.  Paris 
area  water  producers  responded  to  deteriorating 
quality  of  raw  water  with  a  number  of  strategies. 
The  formation  of  organochlorinated  compounds 
often  led  to  moving  the  chlorination  stage  to  the 
end  of  the  treatment  train  and,  as  an  adjunct, 
developing  biological  nitrification  processes.  For 
the  same  reasons,  ozonation  and  use  of  activated 
carbon  have  become  important  parts  of  the  treat- 
ment scheme.  In  recent  years,  the  use  of  on-line 
control  instrumentation  to  control  the  quality  of 
treated  water  has  increased.  It  has  involved  the 
installation  of  automated  monitoring  stations  up- 
stream of  the  water  intake  and  the  adaptation  of 
on-line  measuring  devices  to  control  the  injection 
of  reagents.  (Rochester-PTT) 
W87-O1022 


DESALINATION:       THE       SOLUTION       TO 
OMAN'S  THIRST, 

Ministry  of  Electricity  and  Water,  Muscat  (Oman). 
For  primary  bibliographic  entry  see  Field  3A. 
W87-01024 


ORGANIZATIONAL  AND  SYSTEM  IMPROVE- 
MENTS IN  CAIRO, 

Genera]   Organization   for   Greater   Cairo   Water 

Supply  (Egypt). 

K.  E.  D.  Hegab. 

American    Water    Works    Association    Journal 

1AWWA5,  Vol.  78,  No,  7,  p  86-91,  July  1986.  3 

5g,  3  ref. 

Descriptors:  'Management  planning,  *Cairo, 
•Water  supply  systems,  Training,  Inventory  con- 
trol, Finance,  Accounting,  Water  treatment  facili- 
ties. Water  quality  control,  Telemetry,  Iron,  Man- 
ganese, Mobile  workshops,  General  Organization 
br  Greater  Cairo  Water  Supply,  Personnel. 

Continuous  efforts  are  being  made  by  the  General 
Drganization  for  Greater  Cairo  Water  Supply 
GOGCWS),  which  serves  about  8  million  resi- 
ients  and  received  15,000  new  service  applications 
n  1984,  to  improve  both  its  organization  and  its 
systems.  Two  major  problems  confronting 
jOGCWS  are  a  shortage  of  technical  personnel 
ind  the  confusing  diversity  of  equipment  and  tech- 
wlogies  that  have  been  received  from  various 
countries  around  the  world.  Upgrading  of 
jOGCWS  is  discussed,  including  training,  inven- 
ory  control,  control  of  water  wastage,  financial 
md  accounting  programs,  treatment  plant  expan- 
sion, water  quality  control,  engineering  and  plan- 
ung  programs,  telemetering,  iron  and  manganese 
emoval  and  mobile  workshops.  (Rochester-PTT) 
W87-01025 


<EW  APPROACH  TO  TREATMENT  PLANT 
5ESIGN  AND  CONSTRUCTION  IN  LATIN 
VMERICA, 

lidrosan  Ltd.,  Bogota  (Colombia). 

t  Arboleda-Valencia. 

American     Water     Works     Association     Journal 

AWWA5,  Vol.  78,  No.  7,  p  92-105,  July  1986.  18 

ig,  3  tab,  25  ref. 

descriptors:  'Water  treatment  facilities,  'Latin 
unenca,  'Design  criteria,  Chemical  dosing,  Co- 
igulants,  Hydraulic  mixing,  Parshall  flumes, 
-reager  weirs,  Spillways,  Flocculation,  Plate  set- 
lers.  Filtration,  Sand,  Anthracite  coal,  Sedimenta- 


A  new  approach  to  water  treatment  plant  design 
has  been  developed  in  Latin  America.  It  simplifies 
operation  and  maintenance  and  reduces  capital 
costs  without  lowering  filtered  water  quality. 
Chemical  dosing  is  done  with  simple  gravity  feed- 
ers using  only  two-story  buildings  and  applying  the 
coagulants  in  nonconcentrated  solution  from  large 
storage  tanks.  Mixing  is  always  done  hydraulically, 
using  Parshall  flumes  and  Creager  weirs  (ie,  a 
round-crested  overflow  spillway).  Flocculation 
systems  are  commonly  constructed  with  hydraulic 
drives  for  small  treatment  plants  and  mechanical 
drives  (conventional  paddles)  for  large  treatment 
plants.  Plate  settlers  are  used  not  only  for  new 
plants,  but  for  upgrading  existing  facilities.  Filtra- 
tion has  been  simplified  drastically  by  the  employ- 
ment of  (1)  a  dual-media  filter  bed  of  sand  and 
anthracite  coal;  (2)  backwashing  of  a  filter  unit 
from  the  effluent  from  other  units;  and  (3)  the  use 
of  delining-rate  filtration.  Sedimentation  with  plate 
settlers  and  filtration  approaches  is  emphasized  in 
the  discussion.  (Rochester-PTT) 
W87-01026 


OPTIMIZING  DIRECT  FILTRATION  IN  BRA- 
SILIA, 

J.  R.  Bratby. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  7,  p  106-115,  July  1986.  12 
fig,  3  tab,  8  ref. 

Descriptors:  'Brasilia,  'Pilot  plants,  'Filtration, 
Water  treatment  facilities,  Turbidity,  Cationic  po- 
lyelectrolytes,  Metals,  Preflocculation,  Backwash 
rates,  Process  control,  Brazil. 

Results  of  laboratory  and  pilot-plant  studies  de- 
signed to  define  the  optimal  conditions  for  direct 
filtration  at  the  Brasilia,  Brazil,  water  treatment 
plant  are  presented.  The  use  of  ferric  chloride 
offered  definite  advantages  (longer  filter  runs  and 
lower  effluent  turbidities)  over  the  use  of  alum. 
For  the  raw  waters  studied,  the  use  of  cationic 
polyelectrolytes  to  reduce  the  metal  coagulant 
dosage  was  not  feasible.  Preflocculation  prior  to 
direct  filtration  was  unnecessary  and  even  could  be 
detrimental  to  performance.  With  the  coarse  filter 
bed  adopted,  high  backwash  rates  are  required,  but 
with  lower  than  normal  total  volumes  of  backwash 
water.  (Author's  abstract) 
W87-01027 


ALUMINUM-THIOUREA  INHIBITORS  OF 
MILD  STEEL  CORROSION  IN  HIGH  SPECIF- 
IC SALINITY  WATER.  COMPATIBILITY 
WITH  CALCIUM,  MAGNESIUM  AND  FER- 
ROUS IONS  AT  VARIOUS  TEMPERATURES, 
Higher  Inst,  of  Mechanical  and  Electrical  Engi- 
neering, Sofia  (Bulgaria). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-01 104 


DESIGN  OF  THE  GAC  TREATMENT  FACILI- 
TY AT  CINCINNATI, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

G.  P.  Westerhoff,  and  R.  Miller. 

American     Water     Works     Association     Journal 

JAWWA5,  Vol.  78,  No.  4,  p  146-155,  April  1986. 

10  fig,  2  tab,  8  ref. 

Descriptors:  'Water  treatment  facilities,  'Activat- 
ed carbon,  'Cincinnati,  'Design  criteria,  Pilot 
plants,  Absorption,  Carbon  filters,  Regeneration, 
Fluidized  beds,  Control  systems,  Automation, 
Computers. 

Design  criteria,  development  studies  and  process 
flows  for  a  granular  activated  carbon  (GAC) 
drinking  water  treatment  facility  in  Cincinnati,  OH 
are  described.  The  objectives  and  results  of  pilot- 
scale  studies  of  GAC  absorption  and  on-site  carbon 
regeneration  facilities  are  reviewed.  Features  of 
the  system  include  12  gravity  GAC  contactors  and 
a  fluidized  bed  carbon  regeneration  system.  The 
control  systems  are  computer-assisted,  operator 
controlled  processing  elements  for  monitoring  and 
control  of  liquid  stream  and  furnace  operations  and 
GAC  handling.  When  the  plant  becomes  oper- 
ational in  1988,  the  use  of  GAC  is  expected  to 
remove  low  levels  of  organic  compounds  that  are 


always  present  in  the  city's  water  source.   (Mi- 

chael-PTT) 

W87-01130 


THM  AND  TOX  FORMATION:  ROUTES, 
RATES,  AND  PRECURSORS, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

J.  D.  Johnson,  and  J.  N.  Jensen. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  78,  No.  4,  p  156-162,  April  1986.  7 

fig,  8  tab,  62  ref. 

Descriptors:  'Trihalomethanes,  'Total  organic 
halogen,  'Chlorination,  'Chemical  reactions, 
'Water  treatment,  Oxidation,  Chlorine,  Chlorine 
dioxide,  Chloramines,  Drinking  water,  Fulvic  acid, 
Organic  compounds. 

The  mutagenic  character  of  chlorinated  drinking 
water  is  closely  associated  with  the  nonvolatile 
higher-molecular-weight  fraction  of  chlorinated 
organic  compounds.  These  compounds  comprise  a 
majority  of  the  halogenated  compounds  formed  in 
drinking  water  chlorination.  Both  trihalomethane 
(THM)  and  total  organic  halogen  (TOX)  must  be 
considered  when  monitoring  chlorination  practice 
or  considering  changes  to  the  treatment  process. 
This  article  reviews  the  chemistry  of  aqueous  chlo- 
rine, traces  the  routes  to  THM  and  TOX  and 
provides  a  comparative  analysis  of  chlorine  dioxide 
and  chloramines  used  for  reduction  of  THMs.  (Mi- 
chael-PTT) 
W87-01131 


REMOVING  TRACE  ORGANICS  BY  REVERSE 
OSMOSIS  USING  CELLULOSE  ACETATE 
AND  POLY  AMIDE  MEMBRANES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
M.  Reinhard,  N.  L.  Goodman,  P.  L.  McCarty,  and 
D.  G.  Argo. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  78,  No.  4,  p  163-174,  April  1986.  4 
fig,  13  tab,  25  ref. 

Descriptors:  'Organic  compounds,  'Reverse  os- 
mosis, 'Cellulose  acetate  membranes,  'Wastewater 
treatment,  'Water  treatment,  'Polyamide  mem- 
branes, Water  treatment  facilities,  Organic  carbon, 
Pilot  plants,  Trace  levels,  Pretreatment  of  water, 
Effluents. 

Reverse  osmosis  (RO)  was  evaluated  in  terms  of 
removing  selected  organics  under  full-scale  and 
pilot-scale  treatment  plant  conditions  using  cellu- 
lose acetate  (CA)  and  polyamide  (PA)  membranes, 
respectively.  The  full-scale  system  removed  total 
organic  carbon  (TOC)  by  89%  at  an  84%  water 
recovery  rate,  while  the  pilot  systems  removed 
TOC  by  99%  at  recovery  rates  of  52  and  67%. 
The  membranes  differed  in  their  ability  to  reject 
trace  organics  such  as  volatiles,  purgeables,  neu- 
trals, bases,  phenols  and  acids  from  lime-clarified 
wastewater.  All  membranes  rejected  branched, 
complex  molecules.  Rejection  characteristics 
varied  for  smaller  molecules  like  chlorinated  sol- 
vents which  were  rejected  in  varying  degrees  by 
the  PA  membranes,  but  passed  through  CA  mem- 
branes. The  near  complete  removal  of  general  or- 
ganics suggests  that  TOC  in  the  RO  effluent  con- 
sists primarily  of  small  trace  compounds.  More 
data  is  needed  to  fully  account  for  individual  com- 
pounds of  TOC.  (Michael-PTT) 
W87-01132 


COMPETITIVE  ADSORPTION  AMONG  VOCS 
ON  ACTIVATED  CARBON  AND  CARBONA- 
CEOUS RESIN, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W87-01134 


UPRATING  AND  UPGRADING  SLOW  SAND 
FILTERS  BY  PRE-OZONATION, 

Thames  Water  Authority,  London  (England). 
A.  Rachwal,  D.  Rodman,  J.  West,  and  T.  Zabel. 
Effluent  and  Water  Treatment  Journal  EWTJAG, 
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Vol.  26,  No.  5/6,  p  143-149,  May  1986.  10  fig,  4 
tab,  4  ref. 

Descriptors:  'Water  treatment,  *Slow  sand  filters, 
•Filters,  *Uprating,  'Upgrading,  *Preozonation, 
Thames  Water  Authority,  Water  treatment,  Sand 
filters. 

The  potential  of  pre-ozonation  as  a  means  of  both 
uprating  slow  sand  filter  performance,  in  terms  of 
increased  filter  run  length  or  throughput,  and  up- 
grading slow  sand  filters  in  terms  of  organics  re- 
moval is  discussed.  Slow  sand  filtration  was  one  of 
the  earliest  processes  used  to  treat  water  for  public 
supply.  At  low  filtration  rates  there  is  only  a 
superficial  penetration  of  suspended  matter  into  the 
bed  and  a  biological  film,  the  Schmutzdecke,  de- 
velops in  the  top  few  cm  of  the  sand,  enhancing 
Alteration  of  the  fine  particles  and  providing  a 
degree  of  biological  removal  of  inorganic  and  or- 
ganic materials.  More  than  70%  of  the  direct  oper- 
ating costs  for  slow  sand  filters  are  associated  with 
filter  cleaning  and  resanding,  mainly  in  the  form  of 
labor  and  mobile  plant  costs.  Reducing  the  average 
frequency  of  filter  cleaning  and  resanding  could 
reduce  slow  sand  filter  operating  costs  significant- 
ly. The  use  of  ozone  to  improve  the  slow  sand 
filtration  process  was  initiated  in  the  UK  by  the 
Metropolitan  Water  Board  in  the  early  1970's  but 
due  to  pilot  plant  reliability  problems  the  results 
were  not  conclusive.  In  1980  the  Thames  Water 
Authority  began  ozone-slow  sand  filter  studies. 
During  periods  of  high  algal  activity  above  the 
bed,  pre-ozonation  increased  average  filter  run 
lengths  of  slow  sand  filters  operated  at  convention- 
al filtration  rates  from  60  days  to  more  than  90 
days  before  maximum  headloss  was  reached.  At 
times  of  high  turbidity,  and  during  periods  of  low 
algal  activity,  pre-ozonation  had  no  beneficial 
effect  on  slow  sand  filter  run  length.  (Khumbatta- 
PTT) 
W87-01205 


PCB  REMOVAL  BY  CONVENTIONAL  WATER 
TREATMENT:  EFFECT  OF  CHEMICAL  CO- 
AGULATION AND  CHLORINATION, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

O.  A.  Aly,  and  M.  I.  Badawy. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  36,  No.  6,  p  929-934, 

June  1986.  3  tab,  15  ref 

Descriptors:  *Polychlorinated  biphenyls,  *Water 
treatment,  *Coagulation,  'Chlorination,  Drinking 
water,  Aluminum  sulfate,  Ferric  chloride. 

Conventional  treatment  with  coagulants  was  found 
to  have  little  effect  on  the  removal  of  PCBs  from 
test  solutions.  Ferric  chloride  was  less  effective  in 
PCB  removal  than  aluminum  sulfate.  Percentage 
removal  ranged  from  10%  to  40%  depending  on 
the  dose  of  coagulant;  increasing  the  coagulant 
dose  from  25  to  50  mg/1  resulted  in  considerable 
removal,  with  little  additional  change  in  percent 
removal  as  the  dose  was  increased  to  100  mg/1. 
The  addition  of  an  increasing  dose  of  coagulant  aid 
(Nalco)  to  a  fixed  dose  of  both  aluminum  sulfate 
and  ferric  chloride  improved  coagulation  and  PCB 
removal;  maximum  percentage  removal  was  ob- 
tained with  50  mg/1  aluminum  sulfate  and  0.2  mg/1 
Nalco.  PCBs  of  low  molecular  weight  were  re- 
moved better  than  were  the  high-molecular  weight 
Aroclors.  The  effect  of  chlorination  on  raw  river 
water  samples  containing  PCBs  was  also  studied. 
Although  some  isomers  disappeared,  the  number  of 
isomers  increased  after  treatment  with  chlorine  due 
to  the  formation  of  new  isomers  of  higher  molecu- 
lar weight,  indicating  the  transformation  of  PCB 
isomers  containing  fewer  chlorine  atoms  into  those 
containing  more  chlorine  atoms  by  an  addition 
reaction.  The  dose  of  chlorine  and  contact  time 
have  an  effect  on  the  formation  of  new  isomers  and 
their  concentration.  (Doria-PTT) 
W87-01224 


METHOD  FOR  PREDICTING  THE  RATE  OF 
ABIOTIC  DEGRADATION  OF  ORGANIC 
CHEMICALS  IN  THE  ENVIRONMENT,  (FINE 
VORAUSSAGEMETHODE  ZUM  ABIOTIS- 
CHEN  ABBACVERHALTEN  VON  ORGANIS- 
CHEN  CHEMIKAI.IEN  IN  DER  UMWELT), 


Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Radio- 

chemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01334 


APPLICABILITY   OF   ION-EXCHANGERS   IN 
CA-FORM  FOR  THE  REMOVAL  OF  SOLUBLE 
LEAD    IN    BERLIN    HOUSEHOLD    WATER, 
(EIGNUNG  VON  IONENAUSTAUSCHERN  IN 
DER    CA-FORM    ZUR    ENTFERNUNG    DES 
ECHT  GELOESTEN  BLEIANTEIXS  EM  BER- 
LINER HAUSHALTSWASSER), 
Technische  Univ.   Berlin  (Germany,  F.R.).  Inst, 
fuer  Technischen  Umweltschutz. 
W.  Arts,  L.  Bauch,  and  H.  -J.  Bretschneider. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
18,  No.  6,  p  244-247,  December  1985.  4  fig,  3  tab, 
15  ref. 

Descriptors:  *Drinking  water,  *Lead,  *Berlin, 
•Ion  exchangers,  Heavy  metals,  Amberlite  IRC84, 
Resins,  Water  pollution  sources,  Plumbing,  Ions. 

The  presence  of  heavy  metals,  especially  lead,  in 
drinking  water  is  primarily  a  consequence  of 
plumbing  corrosion.  Six  different  ion  exchangers 
were  investigated  by  bench  tests  for  their  ability  to 
reduce  the  content  of  soluble  heavy  metal  ions  or 
ion  complexes.  The  resins  were  first  converted  to 
their  Ca  form  to  suppress  changes  in  the  make-up 
of  the  drinking  water.  Amberlite  IRC84  proved  to 
be  the  best  ion-exchange  material  in  terms  of  kinet- 
ics. Long-duration  tests  showed  that  for  a  flow  of 
10  1/h,  a  resin  volume  of  100  ml  and  an  inlet 
concentration  of  c(Pb)=  320  micrograms/1  that 
the  threshhold  value  of  40  micrograms/1  is  reached 
after  3000  liters  have  passed  the  exchanger.  Dis- 
continuous operation  tests  showed  that  diffusion 
into  the  interior  of  the  granule  is  the  rate-determin- 
ing step.  Certain  problems  remain  to  be  solved:  the 
danger  of  bacterial  growth,  and  the  fact  that  com- 
plete removal  is  not  effected.  For  extremely  high 
concentrations  of  lead  (  >  300  micrograms/1)  a 
combination  of  ion  exchange  and  filtration  (sand  or 
activated  charcoal)  would  be  required.  (Airone- 
PTT) 
W87-01336 


TOC-,   TIC-,   AND   TC-ENVESTIGATIONS   OF 
MATERIALS  FOR  CONTACT  WITH  POTABLE 
WATER,  (TOC-,  TIC-,  UND  TC-BESTIMMUN- 
GEN  AN  WERKSTOFFEN  FUER  DEN  TRINK- 
WASSERBEREICH), 
Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01338 


INJECTION  ANALYSIS  WITH  FLOW-GRADI- 
ENT SYSTEMS:  A  NEW  APPROACH  TO  UN- 
SEGMENTED  FLOW  TECHNIQUES, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

A.  Rios,  M.  D.  Luque  de  Castro,  and  M. 
Valcarcel. 

Talanta  TLNTA2,  Vol.  32,  No.  9,  p  845-850,  Sep- 
tember 1985.  9  fig,  18  ref. 

Descriptors:  *Flow  injection  analysis,  •Flow-gra- 
dient, *Water  analysis,  Water  treatment,  Sampling 
rate,  Flow  rates,  Kinetics,  Reservoirs,  Flow  veloc- 
ity, Bromocresol  green,  Potassium  dichromate, 
Ascorbic  acid,  Pyridoxal  thiosemicarbazone, 
Mathematical  analysis. 

Flow  gradients  controlled  by  a  variable  hydrostat- 
ic head  have  been  employed  in  flow  injection 
analysis  (FIA)  for  the  first  time.  The  influence  of 
these  gradients  on  the  most  characteristic  param- 
eters of  an  FIA  recording  have  been  studied  in 
systems  with  and  without  a  chemical  reaction.  The 
study  performed  allows  the  following  conclusions. 
The  establishment  of  a  flow-gradient  in  an  FIA 
system  modifies  the  peak  profiles  to  give  shapes 
between  those  obtained  by  use  of  the  initial  and 
final  flow-rates  of  the  gradient  tested.  Positive  or 
negative  flow-gradients  affect  the  parameters  of  an 
FIA  peak  differently.  When  no  chemical  reaction 
takes  place,  the  most  significant  influence  of  the 

f;radient  is  on  parameters  such  as  base-line  to  base- 
ine  and   peak   area  and   is  stronger  for  positive 


gradients.  When  the  system  involves  a  chemical 
reaction,  use  of  a  flow-gradient  allows  the  degre< 
of  reaction  at  the  instant  of  detection  to  be  in 
creased  or  decreased  at  will.  The  practical  ad  van 
tages  derived  from  the  use  of  a  flow-gradient  ii 
FIA  are:  (a)  increase  in  sampling  rate;  and  (b 
resolution  of  mixtures  by  differential  kinetics 
(Main-PTT) 
W87-01414 


WATER  DESALINATION  IN  SOLAR  EARTF 
STILLS:  A  NUMERICAL  STUDY, 

Hebrew  Univ.,  Rehovoth  (Israel).  Faculty  of  Agri 

culture. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-01446 


SURVEY  OF  VOLATILE  HALOGENATED  OR 
GANICS  (VHO)  IN  ITALY:  LEVELS  OF  VH( 
ES  DRJJTONG  WATERS,  SURFACE  WATER! 
AND  SWIMMING  POOLS, 

Modena  Univ.  (Italy).  1st.  di  Igiene. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01463 


OZONATION  OF  ORGANIC  HALIDE  PRE 
CURSORS:  EFFECT  OF  BICARBONATE, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  c 
Environmental  Sciences  and  Engineering. 
D.  A.  Reckhow,  B.  Legube,  and  P.  C.  Singer. 
Water  Research  WATRAG,  Vol.  20,  No.  8,  p  98" 
998,  August  1986.  7  fig,  1  tab,  45  ref. 

Descriptors:  *Ozonation,  *Water  treatment,  *Oi 
ganic  compounds,  'Halides,  *Bicarbonates,  Drinl 
ing  water,  Fulvic  acid,  Trichloracetic  acid,  Dicl 
loroacetic  acid,  Trichloracetone,  Kinetics,  Hydrt 
gen  ion  concentration,  Chlorination,  Precursor 

A  laboratory  study  of  the  effect  of  bicarbonate  o 
the  ozonation  of  organic  halide  precursors  in  fulvi 
acid  solutions  and  in  a  raw  drinking  water  ws 
conducted  as  the  experimental  variables.  The  e; 
perimental  variables  were  bicarbonate  concentr; 
tion,  ozone  dose  and  pH  of  chlorination.  Resul 
are  expressed  in  terms  of  trihalomethane  (THM 
total  organic  halide  (TOX),  trichloracetic  acii 
dichloroacetic  acid,  trichloroacetone  and  dichlo 
oacetonitrile  precursor  concentrations.  Kinet 
studies  showed  that  bicarbonate  slowed  the  d 
composition  of  ozone  in  the  presence  of  fulv 
acid,  and  thereby,  led  to  a  greater  degree  of  d 
struction  of  u.v.-absorbing  substances.  Similarl 
precursor  destruction  increased  with  increasing  t 
carbonate  concentrations  in  the  range  of  0.0001 
0.01  M.  Precursor  destruction  was  greatest  wh< 
chlorination  was  performed  at  low  pH.  At  hig 
pH*s  of  chlorination,  some  precursor  enhanceme 
was  noted,  especially  in  the  absence  of  bicarbonat 
Results  are  interpreted  both  from  a  mechanist 
standpoint  and  with  respect  to  their  applicability 
water  treatment  practice.  (Author's  abstract) 
W87-01467 


RELATIONSHIP  AMONG  TURBIDITY,  PAI 
TICLE  COUNTS  AND  BACTERIOLOGIC* 
QUALITY  WITHIN  WATER  DISTRIBUTE 
LINES, 

Rohm  and  Haas  Co.,  Spring  House,  PA. 

W.  F.  McCoy,  and  B.  H.  Olson. 

Water  Research  WATRAG,  Vol.  20,  No.  8, 

1023-1029,  August  1986.  5  fig,  3  tab,  18  ref.  EP 

Grant  No.  CR809817010. 

Descriptors:  'Turbidity,  'Water  quality,  *Partic 
late  matter,  'Bacterial  analysis,  Heterotrophic  ba 
teria,  Potable  water,  Drinking  water,  Water  qui 
ity  standards. 

The  turbidity  standard  for  quality  was  evaluated 
relation  to  total  particle  counts,  heterotrophic  plf 
counts  and  epifluorescence  direct  cell  counts 
three  different  municipal  drinking-waters.  Turbu 
ty  and  particle  counts  were  directly  proportion 
There  was  no  predictable  relationship  betwe 
bacteriological  quality  and  turbidity  or  partK 
counts.  Heterotrophic  plate  counts  under-estimat 
epifluorescence  direct  cell  counts  by  a  factor  of 
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least  500.  Water  quality  degradation  occurred  in 
municipal  drinking-water  systems  because  of  inter- 
mittent short  duration  events  that  resulted  in  high 
turbidity,  particle  counts  and  heterotrophic  plate 
counts.  Further,  for  all  parameters  measured  varia- 
bility increased  with  distance  traveled  within  a 
pipe  except  for  groundwater.  (Author's  abstract) 
VV87-01472 


SPECTROPHOTOMETRIC  STUDY  OF  THE 
FORMATION  OF  AN  UNIDENTIFIED  MON- 
OCHLORAMINE  DECOMPOSITION  PROD- 
UCT, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
-onmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
IV87-01478 


METHYLENE  NUMBER  EVALUATING  SORP- 
riON  CAPACITY  OF  ACTIVATED  CARBON, 

Sialystok  Technical  Univ.  (Poland).  Dept.  of  Civil 

Engineering. 

I  Paprowicz. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

/ol.  26,  No.  5/6,  p  163-167,  May  1986.  5  tab,  14 

ef. 

)escriptors:  'Water  treatment,  'Sorption  capacity, 
Activated  carbon,  Carbon,  Pellicular  capacity, 
Methylene  blue,  Aqueous  solutions. 

Activated  carbons  are  widely  used  for  the  purifica- 
ion  of  aqueous  solutions.  Proper  evaluation  of 
arbons  has  a  very  important  role  in  sorption  proc- 
sses.  Choice  of  sorbents  is  made  by  means  of  the 
se  of  proper  model  substances  representing  the 
jven  group  of  pollutants.  One  of  the  most  fre- 
uently  used  indicators  to  evaluate  activated  car- 
ons  is  methylene  blue.  The  studies  required  the 
tandardization  of  both  preparation  methods  of 
lethylene  blue  and  methodology  and  determina- 
ton  of  sorption  kinetics  and  sorptions  capacities 
f  carbons  for  different  concentrations.  The  porous 
tructure  of  carbons  has  been  determined  in  order 
3  compare  sorption  effects  and  to  represent  the 
all  characteristics  of  carbons.  This  paper  has  de- 
iribed  24  sorbents  of  different  porous  structure. 
Carbons  differ  in  form,  origin  and  in  methods  of 
ctivation.  Scales  of  production  were  also  differ- 
nt.  Tested  carbons  came  from  8  different  produc- 
ts, in  order  to  carry  out  comparative  studies  of 
lethylene  blue  sorption  by  different  methods  and 
5  test  the  greatest  number  of  experimental  materi- 
Is.  A  very  important  factor  for  evaluation  of 
ubons  produced  by  different  producers  was  to 
stablish  a  constant  initial  concentration  of  methyl- 
ne  blue  to  be  used  for  all  methods.  Methylene 
lue  as  an  indicator  should  be  used  for  the  evalua- 
on  of  carbon  sorbents  of  impurities  of  middle-size 
articles.  Evaluation  of  carbons  should  be  verified 
i  real  conditions  and  then  technological  param- 
ters  should  be  determined.  (Khumbatta-PTT) 
/87-01514 


HLORAMTNES:  A  BETTER  WAY, 

[.  Smallowitz. 

Ivil  Engineering  (ASCE)  Vol.  56,  No.  4,  p  50-51, 

.pril  1986. 

>escriptors:  *Chloramines,  *Trihalomethanes, 
Water  treatment,  'Carcinogens,  Disinfection, 
hlorination,  Water  quality. 

'ater  chlorination  has  been  linked  to  the  forma- 
on  of  a  number  of  suspected  carcinogens.  Chlor- 
lation  is  great  at  killing  the  pathogens  in  our 
nnking  water.  But  several  years  ago,  it  was  dis- 
svered  that  chlorine  may  also  be  killing  us.  Some 
cales  began  disinfecting  their  water  with  chlora- 
unes.  Chloramines'  main  advantage  over  free 
Uorine  is  that  they  do  not  react  with  the  organic 
latter  present  in  some  water.  But  when  mixed 
ith  free  chlorine,  some  materials  of  concern  are 
reduced.  These  materials,  called  trihalomethanes 
IHMs),  have  been  shown  to  be  carcinogenic  in 
umal  studies.  Alternative  disinfection  systems 
so  can  be  expensive,  requiring  major  system  ret- 
>nts,  costly  chemicals,  or  both.  Most  communities 
ith  excessively  high  THM  levels  found  chlora- 
unes  to  be  the  only  realistic  alternative  available. 


Like  any  new  system,  chloramination  has  its  imple- 
mentation problems.  But  unlike  many  other  sys- 
tems, they  are  relatively  easy  and  inexpensive  to 
correct.  The  National  Toxicology  Program  in  Re- 
search Park  Triangle,  NC,  in  conjunction  with 
EPA  is  conducting  a  study  of  chloramines  to  see  if 
they  have  any  cancer  causing  effects.  (Khumbatta- 

W87-01521 


TREATMENT  PLANT  OPERATOR  ASSESSES 
OZONATION, 

Monroe  Water  Works,  MI. 

W.  L.  LePage. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  8,  p  44-48,  August  1985.  1 

tab,  7  ref. 

Descriptors:  *Water  treatment,  'Ozonation, 
•Monroe,  'Michigan,  'Performance  evaluation, 
♦Cost  effectiveness,  Taste,  Odors,  Organoleptic 
properties,  Economic  aspects,  Cost  analysis. 

Ozonation  of  the  public  water  supply  at  Monroe, 
Michigan  is  reviewed  by  the  plant  operator  after 
six  years  of  successful  operation.  Destruction  of 
taste  and  odor,  the  primary  objective  of  ozonation 
at  Monroe,  has  been  complete  under  all  conditions. 
Numerous  side  effects  of  ozonation  for  taste  and 
odor  control  are  reported  to  be  beneficial;  among 
them  are  the  elimination  or  reduction  of  the  use  of 
chlorine  and  other  chemicals,  improved  coagula- 
tion and  settling  with  alum,  extended  filter  runs, 
reduction  in  frequency  of  filter  backwashing,  re- 
duction in  waste  washwater  treatment  charges, 
partial  to  complete  disinfection,  stabilized  chlorine 
residuals,  reduction  in  concentration  of  trihalo- 
methanes, rapid  destruction  of  cyanide,  deodorized 
sludge  sumps,  indication  of  impending  raw  water 
quality  changes,  satisfaction  of  immediate  oxidant 
demand,  elimination  of  consumer  complaints,  and 
substantial  savings  in  labor  costs  in  numerous 
areas.  Treatment  results,  equipment  performance, 
and  economics  are  compared  with  the  rigid  criteria 
originally  applied  in  the  process  selection  and 
design.  All  comparisons  remain  favorable  as  the 
system  enters  its  seventh  year  of  operation.  (Doria- 
PTT) 
W87-01538 


PREPURCHASING  OZONE  EQUIPMENT, 

Camp,  Dresser  and  McKee,  Inc.,  Walnut  Creek, 

CA. 

R.  D.  G.  Monk,  R.  Y.  Yoshimura,  M.  G.  Hoover, 

and  S.  H.  Lo. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  77,  No.  8,  p  49-54,  August  1985.  9 

fig,  1  tab,  8  ref. 

Descriptors:  'Cost  analysis,  'Planning,  'Ozona- 
tion, 'Economic  aspects,  'Purchasing,  'Water 
treatment  facilities,  Filtration,  Los  Angeles,  Water 
treatment,  Pretreatment  of  water,  Flocculation, 
Disinfection. 

The  design  of  the  Los  Angeles  Aqueduct  Filtra- 
tion Plant  calls  for  pretreatment  with  ozone  to  aid 
in  flocculation,  to  control  tastes  and  odors,  to 
reduce  trihalomethane  production,  to  serve  as  a 
disinfectant,  and  to  aid  in  the  removal  of  turbidity. 
Specifications  for  the  ozone  system  allowed  bid- 
ders to  choose  among  several  alternatives  and 
postponed  the  final  design  of  the  building  housing 
the  ozone  system  until  the  equipment  had  been 
selected.  The  bid  documents  for  the  ozone  system 
required  that  specific  data  be  supplied  along  with 
bids  to  ensure  a  cost-effective  facility  over  a  life 
cycle  of  20  years.  Experience  with  ozone  systems 
of  comparable  size  also  was  required.  This  unusual 
bidding  procedure  resulted  in  an  estimated  cost 
savings  for  the  city  of  Los  Angeles  of  more  than  $5 
million.  (Author's  abstract) 
W87-01539 


American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  8,  p  55-60,  August  1985. 
11  fig,  1  tab,  13  ref.  EPA  Agreement  R-81 1128-01- 
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Descriptors:  'Ozonation,  'Organic  compounds, 
'Water  treatment,  'Model  studies,  'Performance 
evaluation,  Chemical  properties,  Mass  transfer, 
Ozone,  Cost  analysis,  Cost  effectiveness,  Econom- 
ic aspects. 

A  model  has  been  developed  to  determine  the 
efficiency  of  removing  organic  contaminants  in 
ozone  reactors  based  mainly  on  the  reactivity  and 
volatility  of  the  contaminants.  The  chemical  com- 
position of  the  water,  the  mass  transfer  characteris- 
tics of  the  reactor,  and  certain  operational  condi- 
tions (flow  rates  of  the  gas  and  water,  concentra- 
tion of  ozone  in  the  applied  gas  stream,  and  deten- 
tion time)  were  identified  as  the  process  parameters 
that  control  the  performance  of  ozone  reactors. 
Once  the  methodology  has  been  developed  to 
measure  all  key  parameters,  the  model  can  be  used 
to  evaluate  different  operational  alternatives  for 
optimum  performance  of  ozone  reactors  and  to 
make  performance  and  cost  comparisons  between 
ozonation  and  other  processes,  such  as  activated 
carbon  adsorption  and  air  stripping.  Because  of  the 
assumption  of  complete  mixing  in  aqueous  phase, 
the  application  of  the  model  to  very  tall  bubble 
columns  may  be  limited.  For  packed  and  tall 
bubble  columns,  the  process  phenomena  can  be 
described  by  a  set  of  differential  equations  that  can 
be  solved  by  numerical  techniques.  (Doria-PTT) 
W87-01540 


USING  OZONE  AND  ULTRASOUND  TO 
REDUCE  RO  MEMBRANE  FOULING, 

Civil   Engineering   Lab.   (Navy),   Port   Hueneme, 

CA. 

J.  C.  Lozier,  and  R.  A.  Sierka. 

American     Water     Works     Association     Journal 

JAWWA5,  Vol.  77,  No.  8,  p  60-65,  August  1985. 

10  fig,  2  tab,  18  ref.  DOI  OWRT  Grant  14-34-001- 

0456. 

Descriptors:  'Ozone,  'Ultrasonics,  'Reverse  os- 
mosis, 'Membrane  processes,  'Water  treatment, 
Osmosis,  Humic  acids,  Ozonation,  Silica,  Mem- 
branes. 

The  usefulness  of  ozone  and  ultrasound  in  reducing 
the  potential  of  humic  acids  to  foul  reverse  osmosis 
membranes  was  studied.  Ozonation  alone  increased 
the  filterability  of  low  concentrations  of  humic 
acids  (5  mg/L).  Applied  flow  rates  of  114  mg 
ozone/min  for  one  minute  produced  the  most  sig- 
nificant filterability  increase.  However,  the  appli- 
cation of  ultrasound  during  ozonation  was  detri- 
mental, probably  because  the  sound  waves  reduced 
the  average  particle  size  of  colloidal  and  suspended 
solids  in  the  solution.  The  presence  of  colloidal 
silica  in  the  humic  acid  solutions  further  reduced 
the  fouling  potential  through  the  formation  of  a 
porous  prefilter  on  the  surface  of  the  simulant  RO 
membrane.  The  greatest  reduction  of  total  organic 
carbon  occurred  under  ozonation  without  ultra- 
sound at  an  initial  pH  of  5.5.  (Doria-PTT) 
W87-01541 


FACTORS  CONTROLLING  THE  REMOVAL 
OF  ORGANIC  POLLUTANTS  IN  OZONE  RE- 
ACTORS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Environ- 
mental Engineering. 
M.  D.  Gurol. 


OZONE-GAC  FOLLOWING  CONVENTIONAL 
US  DRINKING  WATER  TREATMENT, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

S.  W.  Maloney,  I.  H.  Suffet,  K.  Bancroft,  and  H. 

M.  Neukrug. 

American     Water     Works     Association     Journal 

JAWWA5,  Vol.  77,  No.  8,  p  66-73,  August  1985.  4 

fig,  4  tab,  34  ref.  EPA  Grant  Cr  806256-02. 

Descriptors:  'Ozone,  'Activated  carbon,  'Water 
treatment,  'Drinking  water,  'Ozonation,  Carbon, 
Chlorination,  Cost  effectiveness,  Organic  com- 
pounds, Adsorption,  Biodegradation. 

The  combination  of  ozonation  followed  by  granu- 
lar activated  carbon  (GAC)  has  been  suggested  as 
a  means  of  improving  the  cost  effectiveness  of  the 
GAC  process  for  removal  of  organic  compounds. 
Several  combinations  of  ozonation  and  chlorina- 
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tion  were  analyzed  for  their  effects  on  GAC  ad- 
sorption. Although  ozonation  increased  biodegra- 
dation  of  dissolved  organic  carbon,  the  ozone 
process  was  shown  to  interfere  with  the  ability  of 
GAC  to  treat  volatile  halogenated  organics.  Ozon- 
ation appears  to  increase  competition  for  adsorp- 
tion sites  between  volatile  halogenated  organics 
and  the  natural  background  organic  matrix.  The 
use  of  ozonation  in  water  treatment  must  therefore 
be  judged  as  a  trade-off  between  its  benefits  (e.g., 
taste  and  odor  reduction  and  disinfection)  and  its 
potential  for  adverse  effects  (e.g.,  increased  compe- 
tition in  the  low-molecular-weight  ranges  for  ad- 
sorption sites  on  GAC).  (Doria-PTT) 
W87-01542 


EFFECTS  OF  OZONE  AND  STORAGE  TEM- 
PERATURE ON  GIARDIA  CYSTS, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental and  Health  Sciences  Section. 
G.  B.  Wickramanayake,  A.  J.  Rubin,  and  O.  J. 
Sproul. 

American  Water  Works  Association  Journal 
JAWWA5,  Vol.  77,  No.  8,  p  74-77,  August  1985.  3 
fig,  3  tab,  26  ref.  EPA  Grant  R808 150-02-0. 

Descriptors:  *Giardia,  *Ozone,  'Water  tempera- 
ture, "Disinfection,  "Survival,  Public  health,  Giar- 
diasis, Parasites,  Ozonation,  Water  treatment, 
Physical  properties,  Temperature,  Diseases. 

The  effects  of  ozone  and  storage  temperature  on 
the  survival  of  Giardia  lamblia  cysts,  the  cause  of 
human  giardiasis,  and  Giardia  muris,  a  parasite  of 
mice,  were  compared.  The  viabilities  of  the  cysts 
were  similar  over  a  storage  period  of  25  days  in  the 
range  of  -6  to  37  C;  the  optimum  temperature  for 
their  long-term  survival  was  about  5  C.  Ozone  was 
extremely  effective  for  inactivating  cysts  of  both 
Giardia  species,  with  G.  muris  being  consistently 
more  resistant  than  G.  lamblia  at  pH  7  and  5  C  and 
25  C.  (Author's  abstract) 
W87-01543 


REMOVING  FULVIC  ACID  BY  LIME  SOFTEN- 
ING, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Environmental  Engineering. 

M.  Y.  Liao,  and  S.  J.  Randtke. 

American     Water     Works    Association     Journal 

JAWWA5,  Vol.  77,  No.  8,  p  78-88,  August  1985. 

12  fig,  6  tab,  57  ref.  EPA  Cooperative  Agreement 

806819. 

Descriptors:  "Fulvic  acids,  "Water  treatment, 
•Lime,  "Water  softening,  Groundwater,  Dissolved 
solids,  Calcium  carbonate,  Adsorption,  Public 
health. 

Jar  tests  have  demonstrated  that  lime  softening  can 
remove  a  significant  fraction  of  fulvic  acid  extract- 
ed from  groundwater.  Removal  of  the  fulvic  acid 
was  attributed  to  coprecipitation  and  involved  its 
adsorption  onto  calcium  carbonate  crystals  during 
the  early  stages  of  the  softening  reaction,  retarding 
their  growth  and  distorting  their  shape.  Favorable 
conditions  for  removal  included  a  high  pH,  an 
excess  of  divalent  calcium,  a  minimum  amount  of 
carbonate,  and  finely  divided  calcium  carbonate 
solids  of  poor  crystallinity.  Test  results  suggest 
that  the  softening  process  can  be  modified  to  im- 
prove the  removal  of  fulvic  acid  without  compro- 
mising the  removal  of  hardness.  Experiments  with 
different  fractions  of  groundwater  humic  material 
indicate  that  removability  of  each  fraction  is  asso- 
ciated with  its  adsorbability  onto  calcium  carbon- 
ate  and  its  ability  to  bind  divalent  calcium.  (Doria- 
PTT) 
W87-01544 


BACKWASHING  AND  CONDITIONING  OF  A 
DEEP  BED  FILTER, 

Bekaert  (N.V.)  S.A.,  Zwevegem  (Belgium). 

R.  J.  Francois,  and  A.  A.  Van  Haute. 

Water  Research  WATRAG,  Vol.   19,  No.    11,  p 

1357-1362,  1985.  7  fig,  6  tab,  11  ref. 

Descriptors:  "Backwash,  "Deep  bed  filters,  "Math- 
ematical studies,  "Water  treatment,  "Filtration, 
Model  Htudies,  Coagulation,  Flocculation,  Filters. 


The  traditional  conceptual  model  explaining  the 
initial  effluent  degradation  as  a  result  of  the  back- 
washing  of  a  deep  filter  bed  is  insufficient.  It  is 
demonstrated  mathematically  and  experimentally 
that  the  initial  break-through  is  only  5%  due  to 
particles  captured  in  the  backwash  water  at  the 
end  of  the  backwash  operation.  The  number  of 
those  particles  is  not  affected  by  the  rate  of  shut- 
down of  the  backwash.  The  initial  turbidity  peak  is 
95%  due  to  a  lack  of  filter  efficiency  resulting  from 
inadequate  pore  structure.  The  filter  is  in  regime 
only  after  the  blocking  of  the  small  pores  and  dead 
zones.  The  rate  of  blocking  is  strongly  influenced 
by  the  physicochemical  treatment  of  the  raw  water 
and  by  a  pretreatment  of  the  filter  bed.  An  in- 
creased dose  of  coagulant  at  the  start  of  the  filtra- 
tion or  a  preconditioning  of  the  filter  bed  during 
the  last  minutes  of  the  backwashing  operation  can 
reduce  the  initial  turbidity  peak;  this  treatment  also 
has  consequences  for  the  complete  filter  run. 
(Doria-PTT) 
W87-01548 


FEASIBILrrY  OF  COAGULANT  RECYCLING 
BY  ALKALINE  REACTION  OF  ALUMINUM 
HYDROXIDE  SLUDGES, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein,  R.  Devleminck,  and  J.  Genot. 

Water  Research  WATRAG,  Vol.   19,  No.  11,  p 

1363-1368,  1985.  9  fig,  2  tab,  15  ref. 

Descriptors:  "Alkaline  treatment,  "Feasibility  stud- 
ies, "Recycling,  "Coagulation,  "Sludge,  "Water 
treatment,  Economic  feasibility,  Sludge  disposal, 
Water  treatment  facilities,  Heavy  metals. 

Coagulant  recycling  appears  to  be  economically 
attractive  as  much  by  the  reduction  of  fresh  chemi- 
cal dosing  as  by  the  simplification  of  sludge  dispos- 
al. The  feasibility  of  aluminum  coagulant  recovery 
by  an  alkaline  treatment  of  sludge  was  studied  on 
sludge  obtained  from  a  drinking  water  treatment 
plant  on  the  river  Meuse,  Brussels.  The  following 
guidelines  were  developed:  (1)  Starting  sludge  con- 
centrations should  be  limited  to  a  threshold  below 
20  g  per  liter  dry  weight  concentration.  (2)  The  pH 
should  be  maintained  between  11.4  and  11.8  for 
NaOH  and  between  1 1.2  and  1 1.6  for  Ca(OH)2.  (3) 
Although  either  NaOH  or  Ca(OH)2  can  be  used, 
heavy  metals  in  the  sludge  are  reduced  by  a  factor 
of  10-15  using  lime  instead  of  NaOH.  (4)  A  settling 
process  should  be  used  to  recover  the  supernatant 
before  recycling,  limiting  coagulant  recovery  to 
25-30%,  although  80%  recovery  is  possible  using 
NaOH.  No  detrimental  effect  on  the  treatment 
performance  was  noted  when  recycling  was  re- 
stricted to  less  than  50%  of  the  coagulant  (25- 
30%).  (Author's  abstract) 
W87-01549 


MASS  TRANSFER  MECHANISMS  IN  A  HE- 
TEROTROPHIC BIOFILM, 

Eidgenoessische   Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic   entry   see   Field   5D. 
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INACTIVATION  OF  HETEROTROPHIC  BAC- 
TERIAL POPULATIONS  IN  FINISHED 
DRINKING  WATER  BY  CHLORINE  AND 
CHLORAMINES, 

California  Univ.,  Irvine.  Program  in  Social  Ecolo- 
gy- 

R.  L.  Wolfe,  N.  R.  Ward,  and  B.  H.  Olson. 
Water  Research  WATRAG,  Vol.   19,  No.   11,  p 
1393-1403,  1985.  9  tab,  50  ref. 

Descriptors:  "Water  treatment,  "Heterotrophic 
bacteria,  "Population  dynamics,  "Drinking  water, 
•Chlorine,  "Chloramines,  "Disinfection,  Reser- 
voirs, Flavobacterium,  Chlorination,  Pseudo- 
monas,  Acinetobacter. 

The  die-off  of  heterotrophic  bacteria  from  a  fin- 
ished drinking  water  reservoir  in  southern  Califor- 
nia was  evaluated  using  chloramines  and  free  chlo- 
rine. Understanding  the  inactivation  of  heterotro- 
phic populations  is  valuable  because  it  reflects  the 


response  to  disinfection  of  naturally  occurring  o 
ganisms  in  their  native  state  and  environment 
Disinfection  studies  with  the  heterotrophic  bact 
rial  group  were  performed  during  summer  ai 
winter  months  using  different  chloramine  applic 
tion  techniques  at  pH  6  and  8.  The  inactivatk 
experiments  indicated  that  the  die-off  with  fn 
chlorine  was  influenced  predominantly  by  tl 
presence  of  highly  chlorine  tolerant,  red-pigmen 
ed  bacteria,  identified  as  Flavobacterium  spp.  Ina 
tivation  by  chloramines  was  chiefly  dependei 
upon  the  method  of  application  and  pH.  Viab 
bacteria  recovered  from  the  indigenous  populatic 
after  60  min  of  exposure  to  chloramines  include 
species  of  Pseudomonas,  Acinetobacter,  and  Fl 
vobacterium.  In  general,  with  contact  times  of  1 
or  more,  free  chlorine  and  chloramine  solutioi 
(1.0-1.6  mg  per  liter,  pH  8)  reduced  total  com 
levels  below  50  colony  forming  units  per  millilite 
(Author's  abstract) 
W87-01553 


CORROSION  PREVENTION  AND  CONTRO 
IN  WATER  TREATMENT  AND  SUPPLY  SY! 
TEMS, 

Environmental    Science    and    Engineering,    Inc 

Gainesville,  FL. 

For  primary  bibliographic   entry   see  Field  8C 

W87-01769 


5G.  Water  Quality  Control 


TOXIC    AND    HAZARDOUS    WASTES:    PRC 

CEEDESGS  OF  THE  SEVENTH  MTD-ATLA> 

TIC    INDUSTRIAL     WASTE    CONFERENCI 

JUNE  23-25, 1985. 

For   primary  bibliographic  entry  see  Field  5E 

W87-00832 


RESPONSE    OF    A    DENSE    FLUID    UNDFJ 
PUMPING  STRESS, 

For  primary  bibliographic  entry  see  Field  2F. 

W87-00847 


GROUNDWATER  MODELING  FOR  ASSESS 
ING  REMEDIAL  ALTERNATTVES  AT  A  SI 
PERFUND  SITE, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-O0848 


MONnORFNG  THE  HYDROLOGY  ANI 
CHEMISTRY  OF  A  DRY  FLY  ASH  LANDFILI 

TRC  Environmental  Consultants,  Inc.,  East  Hart 

ford,  CT. 

J.  A.  Ripp,  and  J.  F.  Villaume. 

IN:  Toxic  and  Hazardous  Wastes:  Proceedings  o 

the  Seventh  Mid-Atlantic  Industrial  Waste  Confer 

ence,  June  23-25,  1985.  Technomic  Publishing  Co. 

Lancaster,  PA.  1985.  p  292-304,  3  fig,  3  tab,  2  ref 

Descriptors:  "Landfills,  "Monitoring,  "Fly  ash 
"Chemical  analysis,  Hydrologic  properties,  Mode 
studies,  Mathematical  analysis,  Leachates,  Runoff 
Clean  Water  Act,  Field  tests. 

The  study  of  waste  streams,  specifically  leachati 
and  stormwater  runoff,  emanating  from  the  dr] 
landfilling  of  coal  combustion  fly  ash  has,  unti 
recently,  been  limited  to  laboratory  scale  extrac 
tions  or  mathematical  simulations.  Most  existinj 
landfill  leachate  and  runoff  monitoring  network: 
are  designed  to  detect  quality  changes  in  grounc 
and  surface  water  during  and  after  landfill  con 
struction.  These  requirements  are  based  primaril) 
on  the  need  of  the  states  to  adopt  Best  Available 
Technology  (BAT)  for  discharges  to  groundwater 
under  the  Resource  Conservation  and  Recover) 
Act  (RCRA)  and  to  surface  water  under  the  Clear 
Water  Act's  National  Pollutant  Discharge  Elimina 
tion  System  (NPDES).  In  the  late  1970's  Pennsyl- 
vania Power  &  Light  Company  (PP&L)  began  the 
process  of  converting  their  fly  ash  disposal  system 
from  wet  (lagoon)  disposal  to  dry  disposal.  Plan- 
ning on  a  1982  conversion  date,  PP&L  in  1978 
began  a  laboratory  simulation  and  computer  mod- 
eling study  of  the  physical  and  chemical  environ- 
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ental  factors  which  produce  fly  ash  leachate  and 
noff.  An  initial  field  study,  designated  Phase  I, 
ught  to  characterize  the  surface  runoff  and  the 
h  and  pore  water  during  a  one-year  hydrologic 
onitoring  program.  The  Phase  I  study  was  com- 
eted  in  the  fall  of  1983  and  provided  a  basis  for 
e  design  of  a  new  and  hydraulically  controlled 
st  cell  of  fly  ash,  the  subject  of  this  paper.  The 
>t  cell  was  constructed  in  the  early  fall  of  1984 
ith  full  time  data  acquisition  beginning  on  Octo- 
r  20,  1984,  and  continuing  for  at  least  one  full 
anitoring  year.  Eventually,  modeling  studies  will 
initiated  to  provide  leachate  production  predic- 
ts. Chemical  transport  models  for  unsaturated 
'  ash  will  be  attempted  in  1986.  The  data  being 
llected  is  constantly  being  verified  with  at  least 
ree  different  techniques  used  to  determine  mois- 
re  changes  within  the  ash.  A  monthly  water 
dget  is  calculated  using  the  Thornthwaite  equa- 
m  for  evapotranspiration  and  the  calculated 
rage  in  pile  moisture  is  compared  monthly 
ainst  the  tensiometer  and  neutron  logging  data. 
>  the  data  from  this  test  cell  are  manipulated  and 
alyzed,  empirical  models  of  the  hydrology  and 
insport  in  the  unsaturated  zone  will  be  construct- 
.  (See  also  W87-00832)  (Lantz-PTT) 
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DSURE  OF  A  HAZARDOUS  WASTE  SUR- 
LCE  IMPOUNDMENT, 

otts,   Stevens  and   McCoy,   Inc.,   Wyomissing, 

ir  primary  bibliographic  entry  see  Field  5E. 
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SSESSMENT  OF  WASTE  DISPOSAL  SITES: 
riLIZTNG  EXPERT  SYSTEMS, 

high  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
leering. 

K.  Mikroudis,  J.  L.  Wilson,  and  H.  Y.  Fang. 
I:  Toxic  and  Hazardous  Wastes:  Proceedings  of 
:  Seventh  Mid-Atlantic  Industrial  Waste  Confer- 
ee, June  23-25,  1985.  Technomic  Publishing  Co., 
acaster,  PA.  1985.  p  374-386,  2  fig,  10  ref,  1 
pend. 

sscriptors:  'Waste  disposal  sites,  'Assessments, 
lonitoring,  Waste  management,  Contamination, 
SOTOX,  Computer  programs,  Remote  sensing, 
uiagement  planning. 

lere  are  many  approaches  to  the  problem  of 
zard  condition  assessment  and  corresponding 
ing  of  contaminated  sites.  The  EPA,  for  in- 
nce,  uses  a  Hazard  Ranking  System  to  assess 
m  where  contamination  of  drinking  water  is 
ite  probable.  The  use  of  such  a  system  is  limited 

prioritizing  sites  for  the  application  of  a  morn- 
ing program.  Another  well  known  system  is  the 
ndardized  system  for  evaluating  waste  disposaal 
k  proposed  by  LeGrand.  His  methodology  pro- 
les a  concise  screening  mechanism  for  evaluat- 
!  the  contamination  potential  of  waste  sites  prior 

intensive  investigations.  There  are  also  other 
stems  such  as  the  one  by  Hagerty,  Pavoni,  and 
*r,  which  is  well  suited  for  field  investigations 
d  detailed  site  assessment.  A  comprehensive 
erview  of  several  proposed  and  practical  meth- 
s  of  assessing  the  impacts  of  waste  disposal  sites 

groundwater  quality  is  given  by  Milner  and 
>y.  An  alternative  to  these  methods,  which  can 

used  successfully  during  the  phases  of  prelimi- 
ry  investigations,  as  well  as  in-situ  investiga- 
ns/field  work,  has  been  proposed  by  the  au- 
srs,  and  is  called  GEOTOX.  Using  a  computer- 
egrated  engineering  system  as  described  by  the 
ilson-Fang  model,  they  illustrate  how  an  expert 
item  coupled  with  computer  graphics  and  aug- 
snted  with  remote  sensing  can  enhance  the  proc- 
i  of  decision  making  in  hazardous  waste  site 
'estigations.  This  combined  system  can  integrate 
/erse  sources  of  knowledge,  reason  heuristically 
th  incomplete  and  imprecise  data,  accept  data 
d  advice  continuously  as  they  become  available, 
d  display  useful  information  and  the  level  of 
owledge  used  during  the  process  of  the  investi- 
ndns.  The  present  paper  describes  a  prototype 
stem,  and  presents  the  important  aspects  of 
EOTOX  for  knowledge  representation,  types  of 
les  and  facts  used  in  the  knowledge  base,  the 
oblem-solving  strategy  and  assumptions  used  in 


the  inference  mechanism,  and  the  basic  features  of 
the   use-system   interface.    (See   also   W87-00832) 
(Lantz-PTT) 
W87-00858 


REMOVAL  OF  CADMIUM  FROM  CONTAMI- 
NATED GROUNDWATERS  THROUGH  CO- 
PRECIPITATION  AND  ADSORPTION  IN 
LIME  SOFTENING  OPERATIONS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-00863 


AEROBIC  BIODEGRADATION  OF  LEACH- 
ATE AND  FORCED  EXTRACTS  FROM  A 
SLUDGE  DISPOSAL  LAGOON, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-00866 


RESERVOIR  SITE  PREPARATION:  SUMMA- 
RY REPORT, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Effects  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-00870 


GENERAL  GUIDELINES  FOR  MONITORING 
CONTAMINANTS  IN  RESERVOIRS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  B.  Waide. 

Available  from  the  National  Technical  Information 

Service,     Springfield,     VA.     22161.     Instruction 

Report  E-86-1,  February  1986.  Final  Report.  172 

p,  10  tab,  87  ref. 

Descriptors:  'Monitoring,  'Water  pollution,  'Res- 
ervoirs, 'Water  quality  management,  Water  qual- 
ity control,  Standards,  Statistical  analysis,  Water 
sampling,  Water  analysis,  Data  acquisition,  Data 
analysis. 

This  report  provides  general  guidance  to  Corps  of 
Engineer  Division  and  District  personnel  on  the 
design  and  conduct  of  programs  for  monitoring 
chemical  contaminants  in  reservoir  waters,  sedi- 
ments, and  biota.  The  report  is  organized  based  on 
eight  areas  of  consideration  in  conducting  a  reser- 
voir contaminant  monrtoring  program:  (a)  histori- 
cal water  quality  concerns  in  Corps  reservoirs, 
statutes  relevant  to  reservoir  management,  and  ex- 
isting contaminant  problems  in  Corps  reservoirs; 
(b)  selection  of  variables  to  be  monitored;  (c) 
design  of  the  sampling  program,  including  location 
and  frequency  of  sampling  and  statistical  consider- 
ations; (d)  sampling  methods  and  quality  assurance 
procedures;  (e)  analytical  methods;  (f)  procedures 
for  management  of  monitoring  programs  conduct- 
ed under  contract;  (g)  management  and  processing 
of  data;  and,  (h)  data  interpretation,  including  sta- 
tistical considerations  and  compliance  with  regula- 
tory criteria  and  standards.  It  is  emphasized  that 
the  general  recommendations  provided  in  the 
report  must  be  tailored  to  the  design,  morphome- 
try, and  operation  of  a  specific  reservoir  and  the 
specific  contaminant  problems  that  are  known  or 
suspected  to  occur  there.  (Author's  abstract) 
W87-00871 


INTERIM  GUIDANCE  FOR  PREDICTING  THE 
QUALITY  OF  EFFLUENT  DISCHARGED 
FROM  CONFINED  DREDGED  MATERIAL 
DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  R.  Palermo. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161.    Miscellaneous 

Paper  D-86-1,  February  1986.  Final  Report.  36  p,  4 

tab,  15  ref. 

Descriptors:  'Dredge  spoil  disposal,  'Water  pollu- 
tion control,  'Water  quality  control,  'Effluents, 
'Dredging,  Water  quality  management,  Adsorp- 
tion, Ion  exchange,  Dissolved  solids,  Particulate 


Water  Quality  Control — Group  5G 

matter,  Waste  disposal,  Sedimentation,  Total  dis- 
solved solids. 

The  quality  of  effluent  from  confined  dredged 
material  disposal  sites  (water  discharged  during 
active  disposal  operations)  is  an  environmental 
concern  when  the  sediments  to  be  dredged  are 
contaminated.  Dredged  material  placed  in  a  con- 
fined disposal  area  settles,  while  the  clarified  super- 
natant waters  with  some  residual  colloidal  solids 
are  discharged  from  the  site  as  effluent.  The  efflu- 
ent may  contain  concentrations  of  both  dissolved 
and  particle-associated  (adsorbed  or  attached  by 
ion  exchange)  contaminants.  A  large  portion  of  the 
total  contaminant  concentration  is,  however,  parti- 
cle associated.  A  modified  elutriate  test  procedure 
to  estimate  both  the  dissolved  and  particle-associat- 
ed concentrations  of  contaminants  in  confined  dis- 
posal area  effluents  is  discussed.  The  laboratory 
test  simulates  contaminant  release  under  conditions 
prevalent  in  confined  disposal  areas  and  reflects: 
(1)  sedimentation  behavior  of  dredged  material,  (2) 
retention  time  of  the  containment,  and  (3)  physico- 
chemical  environmental  in  ponded  water  during 
active  disposal.  In  the  test,  sediment  and  water 
from  the  dredging  site  are  mixed  to  a  slurry  con- 
centration equal  to  the  expected  influent  concen- 
tration under  field  conditions.  The  mixed  slurry  is 
aerated  in  a  4-liter  cylinder  for  1  hr  to  ensure 
oxidizing  conditions  will  be  present  in  the  superna- 
tant water.  Following  aeration,  the  slurry  is  al- 
lowed to  settle  under  quiescent  conditions  for  a 
period  equal  to  the  expected  mean  field  retention 
time,  up  to  a  maximum  of  24  hr.  A  sample  is  then 
extracted  from  the  supernatant  water  and  analyzed 
for  total  suspended  solids,  and  for  dissolved  and 
total  concentrations  of  contaminants  of  interest. 
The  contaminant  fractions  of  the  total  suspended 
solids  may  then  be  calculated.  Column  settling 
tests,  similar  to  those  used  for  design  of  disposal 
areas  for  effective  settling,  are  used  to  define  the 
concentration  of  suspended  solids  in  the  effluent 
for  a  given  operational  condition,  i.e.  ponded  area, 
depth,  and  inflow  rate.  Using  results  from  both  of 
these  analyses,  a  prediction  of  the  total  concentra- 
tion of  contaminants  can  be  made.  The  acceptabil- 
ity of  the  proposed  confined  disposal  operation  can 
be  evaluated  by  comparing  the  predicted  contami- 
nant concentrations  with  applicable  water  quality 
standards  while  considering  an  appropriate  mixing 
zone  and  the  quality  of  the  receiving  water  body. 
(Lantz-PTT) 
W87-00880 


FIRST  CANADIAN/AMERICAN  CONFER- 
ENCE ON  HYDROGEOLOGY:  PRACTICAL 
APPLICATIONS  OF  GROUND  WATER  GEO- 
CHEMISTRY. 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00892 


SAMPLING    AND    ANALYSIS    OF    SUBSUR- 
FACE WATER, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-00899 


CURRENT  STATUS  OF  WATER  QUALITY  IN 
LONG,  JOHANNA  AND  JOSEPHINE  LAKES  - 
A  SUMMARY  REPORT  ON  THE  DETADLED 
EVALUATION  OF  THE  LONG  LAKE  CHAIN 
OF  LAKES  IMPROVEMENT  PROJECT, 
Environmental  Research  Group.,  Inc.,  St.  Paul, 
MN. 

H.  M.  Runke,  and  J.  Shapiro. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-173856, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Report  EPA-600/3-83-008,  March  1983.  104  p,  43 
fig,    19  tab,   22  ref.   USEPA  Grant  R805681010. 

Descriptors:  'Water  quality  control,  'Lake  resto- 
ration, Long  Lake,  Johanna  Lake,  Josephine  Lake, 
Minnesota,  Phosphorus,  Monitoring,  Nutrients, 
Hydrologic  budget,  Nitrogen,  Phytoplankton, 
Zooplankton,  Aquatic  plants,  Sediments,  Lake 
sediments. 
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The  hydrologic  budget  and  water  quality  of  Long, 
Johanna,  and  Josephine  Lakes,  Minnesota,  were 
monitored  for  three  years  starting  in  February 
1978.  These  lakes  receive  agricultural  and  urban 
runoff,  resulting  in  poor  water  quality,  flooding, 
creek  bed  erosion,  and  substantial  sediment  trans- 
port. Several  water  quality  improvement  projects 
were  constructed  during  1979.  These  consisted  of  a 
berm  to  increase  storage  capacity  and  filtration 
time  in  the  wetlands  south  of  Long  Lake,  a  new 
outlet  structure  at  Lake  Johanna  to  increase  dis- 
charge capacity  during  storms,  streambank  stabili- 
zation on  lake  tributaries,  diversion  of  stormwater 
from  Lake  Josephine  to  a  nearby  marsh,  a  sedimen- 
tation basin  upstream  of  Long  Lake,  and  dredging 
of  Long  Lake.  Data  are  given  for  phosphorus, 
chlorophyll  a,  Secchi  disc  transparency,  nitrogen, 
phytoplankton,  macrophytes,  zooplankton,  hydro- 
logic  budget,  sediment  phosphorus  release,  and 
enrichment  experiments.  Since  only  a  part  of  the 
planned  lake  restoration  work  was  completed 
during  the  term  of  the  study,  data  were  considered 
insufficient  to  describe  a  response.  However,  a 
model  was  constructed  to  predict  the  change  in 
average  summer  chlorophyll  a  concentration  from 
the  summer  phosphorus  concentration.  (Cassar- 
PTT) 
W87-00955 


OPPORTUNITIES  FOR  MINIMIZING 

IMPACT  OF  AGRICULTURAL  CHEMICALS 
ON  ESTUARINE  PRODUCTIVITY, 

National  Audubon  Society,  Washington,  DC. 
M.  K.  Hinkle. 

IN:  Proceedings  of  the  Workshop  on  Agrichemi- 
cals  and  Estuarine  Productivity,  Duke  University 
Marine  Laboratory,  Beaufort,  North  Carolina, 
September  18-19,  1980.  December  1982.  p  273-280, 
14  ref. 

Descriptors:  *Water  quality  control,  'Estuaries, 
•Water  pollution  effects,  'Pesticides,  'Legislation, 
Toxaphene,  Insecticides,  Monitoring,  Toxicity, 
Agricultural  chemicals. 

The  use  of  pesticides  is  controlled  by  legislation 
and  other  regulations.  Sophisticated  tests  are  re- 
quired before  a  chemical  is  introduced  to  the 
market  for  a  particular  use  and  before  reregistra- 
tion.  However,  the  synergistic,  chronic,  and  long- 
term  effects  are  often  difficult  or  impossible  to 
document.  Although  more  comprehensive  moni- 
toring is  desirable,  funds  for  this  are  declining  and 
sampling  programs  are  years  behind  schedule. 
Toxaphene  is  an  example  of  how  a  compound, 
once  on  the  market,  can  expand  despite  demon- 
strated adverse  effects,  long-term  toxicity,  and 
strenuous  objections  by  governmental  agencies. 
Some  alternative  pest  management  strategies  pres- 
ently being  promoted  are  cultural  methods,  pest- 
specific  diseases,  resistant  crop  varieties,  sterile  in- 
sects, attractants,  and  augmentation  of  parasites  or 
predators.  (See  also  W87-00957)  (Cassar-PTT) 
W87-00969 


PAYING  THE  TAB  FOR  CLEAN  WATER, 

A.  D.  Blessing,  and  L.  Henderer. 

Chemical  Week,  Vol.  139,  No.  1,  p  13-14,  July  2, 

1986. 

Descriptors:  'Cost  analysis,  'New  York,  'Legisla- 
tion, 'Liability,  'Pesticides,  Aldicarb,  Long  Island, 
Hazardous  Waste  Remedial  Fund,  Farm  Bureau, 
National  Coalition  Against  Misuse  of  Pesticides. 

A  bill  in  the  New  York  State  Legislature,  support- 
ed by  the  New  York  Farm  Bureau,  would  limit  the 
liability  of  farmers  for  pesticide  contamination  of 
groundwater.  The  effect  would  be  to  shift  liability 
to  pesticide  manufacturers.  No  farmer  has  been 
held  liable  yet,  but  one  suit  is  in  preparation,  and 
the  effect  of  lawsuits  against  farmers  resulting  from 
such  incidents  as  the  aldicarb  contamination  of 
1,000  wells  on  Long  Island  could  be  'devastating' 
to  New  York  farmers  according  to  Assemblyman 
Richard  I.  Coombe,  a  sponsor  of  the  bill.  The 
proposed  legislation  would  establish  a  groundwat- 
er indemnification  account  within  the  Hazardous 
Waste  Remedial  Fund  consisting  of  30  million 
dollars.  The  National  Agricultural  Chemicals  As- 
sociation   and    the    National    Coalition    Against 


Misuse  of  Pesticides  oppose  eliminating  the  farm- 
er's responsibility   for  careful   use  of  pesticides. 
(Rochester-PTT) 
W87-01042 


EPA  BROADENS  ITS  LIST  OF  HAZARDS, 

L.  A.  Rich. 

Chemical  Week,  Vol.  139,  No.  1,  p  26-27,  July  2, 

1986.  1  tab. 

Descriptors:  'Environmental  Protection  Agency, 
'Hazardous  materials,  'Pollutants,  'Administrative 
regulations,  Resource  Conservation  and  Recovery 
Act,  Extraction  Procedure  Toxicity  Characteristic, 
Landfills,  Groundwater  pollution,  Water  quality 
standards. 

The  Environmental  Protection  Agency  (EPA)  is 
seeking  to  expand  significantly  the  list  of  chemicals 
that  are  designated  as  hazardous  under  the  1984 
amendments  to  the  Resource  Conservation  and 
Recovery  Act  (RCRA).  A  regulation  proposed  by 
EPA  in  the  June  13  Federal  Register  would  add  38 
organic  compounds  to  the  list  of  14  substances 
EPA  uses  in  one  of  its  tests  to  identify  wastes  as 
hazardous  and  earmark  them  for  management 
under  RCRA.  The  proposed  the  rule  also  would 
amend  the  identification  test,  the  Extraction  Proce- 
dure Toxicity  Characteristic,  by  adding  models  to 
account  for  the  mobility  of  and  dilution  of  com- 
pounds as  they  migrate  from  landfills  to  ground- 
water. The  reasons  for  these  changes  are  reported, 
the  proposed  52  toxicity  characteristic  contami- 
nants are  listed,  and  the  economic  impact  of  the 
proposed  regulations  is  discussed.  (Rochester- 
PTT) 
W87-01043 


AIR,  LAND,  WATER  ANALYSIS  SYSTEM 
(ALWAS):  MULTI-MEDIA  PATHWAYS  OF  OR- 
GANIC POLLUTANTS  IN  FRESHWATER  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01045 


HIGH-STAKES  WATER  QUALITY  SUIT  IN 
TEXAS, 

M.  Lawson,  and  L.  A.  Rich. 

Chemical  Week,  Vol.  138,  No.  26,  p  79-80,  June 

25,  1986. 

Descriptors:  'Environmental  Protection  Agency, 
'Lawsuits,  'Texas  Water  Commission,  'Water 
quality  standards,  General  Accounting  Office, 
Law  enforcement,  Clean  Water  Act. 

The  participants  and  possible  consequences  are 
outlined  of  a  lawsuit  brought  against  the  Environ- 
mental Protection  Agency  (EPA)  in  federal  court 
by  a  group  of  environmental  groups.  The  plaintiffs 
assert  that  the  EPA  has  failed  to  set  tougher  water 
quality  standards  for  Texas  under  the  Clean  Water 
Act.  They  say  that  the  agency  is  obligated  to  do  so 
because  the  Texas  Water  Commission  (TWC)  has 
not  done  so.  A  General  Accounting  Office  report 
citing  more  than  3,000  discharge  sources  with  nei- 
ther state  or  federal  permits  and  noncompliance  by 
75%  of  dischargers  who  do  have  permits  has  been 
submitted  as  proof  of  EPA's  failure  to  act.  The 
response  of  the  TWC,  Texas  industries,  and  the 
situation  in  municipal  wastewater  discharges, 
where  14  lawsuits  against  municipalities  have  been 
initiated  by  EPA,  are  discussed.  (Rochester-PTT) 
W87-01098 


INGESTION  AND  ASSIMILATION  OF  ALGAE 
BY  NAIS  ELINGUIS  (OLIGOCHAETA:  NAIDI- 
DAE), 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-01145 


POLLUTER    PAYS    PRINCIPLE    -    WHO    IS 
REALLY  PAYING, 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 


ences Unit. 

N.  Deering,  and  N.  F.  Gray. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  26,  No.  5/6,  p  138-142,  May  1986.  2  fig,  5  tab, 

13  ref. 

Descriptors:  'Pollution  control,  'Effluent  treat- 
ment cost,  'Water  pollution  control,  Water  qual- 
ity, Europe,  Pollution,  Water  treatment. 

The  concept  of  charging  for  the  treatment  of  in- 
dustrial effluents  by  municipal  authorities  in  West- 
ern Europe  dates  back  some  seventy  years.  It  was 
introduced  in  Germany  by  the  Ruhreinhaltgesetz 
in  1913  and  since  then  has  been  adopted  by  most 
Western  European  countries.  In  1972,  the  Organi- 
zation for  Economic  Co-operation  and  Develop- 
ment (OECD)  recommended  that  the  Polluter 
Pays  Principle  (PPP)  should  be  the  fundamental 
mechanism  for  the  allocation  of  costs  incurred  by 
local  authorities  in  the  prevention  of  pollution  and 
carrying  out  of  pollution  control  measures.  The 
PPP  ensures  that  effluent  disposal  and  treatment 
costs  are  taken  into  account  by  manufacturers  in 
the  overall  production  costs,  so  that  cost  of  the 
final  product  reflects  the  true  cost  of  production. 
However,  little  comparative  information  is  avail- 
able because  different  methods  of  charging  for 
effluent  treatment  operate  in  each  country.  Two 
distinct  types  of  charge  exist.  (1)  effluent  charges 
are  levied  by  local  authorities  for  discharges  di- 
rectly to  surface  water  and  (2)  user  charges  levied 
for  the  use  of  the  authority's  collective  treatment 
system.  Trade  effluent  treatment  charges  by  mu- 
nicipal authorities  in  five  European  countries,  were 
compared.  The  range  of  treatmnent  costs  varies 
considrably  between  municipal  authorities  within 
each  country.  The  largest  ranges  occurred  in  Hol- 
land for  all  the  industries  examined  except  for  the 
dairy  industry,  where  the  largest  was  found  in 
England  and  Wales.  No  significant  differences 
were  found  between  average  treatment  costs  in 
England  and  Wales.  However  significant  differ- 
ences existed  between  the  average  treatment  costs 
in  France  and  Ireland  and  the  estimated  industrial 
treatment  costs.  Many  difficulties  exist  in  compar- 
ing trade  effluent  treatment  charging  systems.  It 
would  appear  that  local  authorities  in  Holland, 
West  Germany,  England  and  Wales  come  close  to 
charging  the  actual  industrial  treatment  costs  for 
the  seven  effluents  examined,  although  in  some 
cases  the  charges  appear  to  be  excessively  high; 
the  local  authorities  in  France  and  Ireland  appear 
to  be  levying  charges  significantly  below  the 
actual  cost  of  treatment.  Whether  this  should  be 
considered  as  a  form  of  subsidy  to  industries  in 
these  countries  is  not  clear,  however  it  would 
appear  that  the  polluter  pays  principle  as  defined 
by  the  OECD  does  not  apply  to  waste  treatment 
charges  levied  in  either  France  or  Ireland.  (Khum- 
batta-PTT) 
W87-01204 


FUTURE  TRENDS  IN  ATMOSPHERICALLY 
INDUCED  ACIDIC  DEPOSITION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

J.  R.  Kramer. 

Experientia  EXPEAM,  Vol.  42,  No.  5,  p  517-520, 
May  15,  1986.  2  fig,  13  ref. 

Descriptors:  'Prediction,  'Acid  rain,  'Air  pollu- 
tion, 'Ecosystems,  'Water  pollution  control,  Plan- 
ning Rainfall,  Air  pollution  effects,  Water  pollu- 
tion prevention,  Water  quality  management,  Eco- 
nomic aspects,  Legal  aspects,  Regulations. 

Possible  framework  are  discussed  within  which 
future  trends  may  be  considered  regarding  the 
environmental  problems  that  will  result  from  emis- 
sions of  oxides  of  sulfur  and  nitrogen.  The  concep- 
tual base  must  be  carefully  examined  because  the 
scale  of  the  assessment  is  very  large  in  space 
(global)  and  in  time  (decades).  These  scales  require 
analyses  of  the  entire  ecosystem,  including  social- 
economic-political  structures.  The  paper  develops 
the  concept  of  a  major  ecosystem  experiment  (in- 
cluding man)  of  past  human  perturbations  of  the 
ecosystem.  Examples  are  presented  for  past  trends, 
recent  spatial  trends,  and  possible  future  trends.  In 
order  to  assess  possibilities  as  well  as  ecosystem 
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disunities,  emissions  estimates  should  be  made 
sr  different  sub-categories  of  societal  uses,  and 
bese  estimates  should  be  evaluated  particularly  for 
rice  and  consumer  reaction  sensitivity.  Continu- 
lg  evaluation  and  assessment  of  impacts  should 
esult  in  decreased  emissions  and  a  more  flexible 
vstem  responsive  to  future  uncertainties.  (Doria- 
TT) 
V87-01214 


NTERVENTION     ANALYSIS     OF     POWER 
LANT  IMPACT  ON  FISH  POPULATIONS, 

lichigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 

sarch  Div. 

:or  primary   bibliographic   entry   see   Field   6G. 

^87-01247 


HE  THE  *GUIDELrNES  FOR  DERTVING  NU- 

ffiRICAL  NATIONAL  WATER  QUALITY  CRI- 

ERIA  FOR  THE  PROTECTION  OF  AQUATIC 

IFE   AND   ITS    USES'    BASED    ON    SOUND 

UDGMENTS, 

Invironmental  Research  Lab.-Duluth,  MN. 

!.  E.  Stephan. 

i:  Aquatic  Toxicology  and  Hazard  Assessment: 

eventh  Symposium,  ASTM  STP  854,  American 

cciety  for  Testing  and  Materials,  Philadelphia, 

985,  p  515-526.  2  tab,  21  ref. 

tescriptors:  *Water  quality,  *Water  quality  stand- 
rds,  'Toxicity,  'Aquatic  life,  Environmental  pro- 
xtion,  Bioaccumulation,  Hazardous  materials,  Bi- 
logical  magnification,  Water  pollution  effects. 

Intil  recently,  procedures  used  to  derive  water 
uality  criteria  for  aquatic  life  were  not  well  de- 
ned  and  few  principles  were  identified.  On  No- 
ember  28,  1980,  the  United  States  Environmental 
rotection  Agency  published  'Guidelines  for  De- 
ving  Water  Quality  Criteria  for  the  Protection  of 
.quatic  Life  and  Its  Uses'  in  the  Federal  Register. 
hese  guidelines  have  been  subsequently  revised 
ad  renamed  'Guidelines  for  Deriving  Numerical 
tational  Water  Quality  Criteria  for  the  Protection 
f  Aquatic  Life  and  Its  Uses'  and  are  referred  to  as 
le  'National  Guidelines'.  In  addition,  guidelines 
ave  been  developed  for  deriving  site-specific  cri- 
aia  either  by  modifying  national  criteria  or  by 
sing  other  appropriate  information.  Procedures 
)r  deriving  water  quality  criteria  and  for  assessing 
azard  to  aquatic  life  have  many  similarities  be- 
iuse  both  make  use  of  data  from  many  areas  of 
quatic  toxicology  and  both  assume  that  the  sci- 
nce  has  developed  sufficiently  that  these  activities 
re  feasible  and  desirable  for  making  decisions 
onceming  various  technical  issues.  The  new 
uidelmes  incorporate  the  concept  of  required  data 
ad  define  the  concept  of  protection  to  include  the 
rotection  of  aquatic  life  and  its  uses.  The  Guide- 
nes  use  the  two-number  criteria  for  the  discharge 
f  hazardous  effluents  and  acute-chronic  ratios  in 
lace  of  application  factors.  The  Guidelines  could 
e  strengthened  considerably  by  requiring  more 
ata  for  calculation  of  the  Final  Residue  Value, 
ioaccumulation  factors,  rather  than  bioconcentra- 
on  factors  could  be  required  and  where  available, 
ata  on  toxicity  to  wildlife  should  be  used. 
jeiger-PTT) 
/87-01321 


IOW  REPRESENTATIVE  ARE  THE  DATA 
ETS  USED  TO  DERrVE  NATIONAL  WATER 
JUALITY  CRITERIA, 

IA  Engineering,  Science,  and  Technology,  Inc., 

lorthbrook,  IL. 

>.  Seegert,  J.  A.  Fava,  and  P.  M.  Cumbie. 

a:  Aquatic  Toxicology  and  Hazard  Assessment: 

eventh  Symposium,  ASTM  STP  854,  American 

ociety  for  Testing  and  Materials,   Philadelphia, 

985,  p  527-537.  4  fig,  2  tab,  13  ref. 

>escriptors:  'Toxicity,  'Data  collections,  'Water 
uality  standards,  'Water  pollution,  Water  pollu- 
on  effects,  Aquatic  animals,  Hazardous  materials, 
>ata  interpretation,  Water  quality. 

Evidence  is  presented  to  show  that  the  data  sets 
sed  to  derive  the  national  water  quality  criteria 
lay  not  be  representative  of  the  population  as  a 
'hole.  Examination  of  the  national  toxicity  data 


base  showed  that  for  21  priority  pollutants,  40%  of 
the  data  are  on  a  few  regularly  tested  species  such 
as  bluegill  and  fathead  minnow,  and  one  quarter  of 
the  data  are  on  only  two  families,  Daphnidae  and 
Salmonidae.  For  many  chemicals,  many  of  the 
species  that  have  been  tested  are  restricted  to  the 
northeastern  and/or  upper  midwest  portions  of  the 
United  States.  Toxicity  data  for  some  of  the  com- 
monly tested  species  are  often  replicated  and  veri- 
fied by  several  investigators,  whereas  data  on  other 
species  are  not.  In  addition,  sensitive  species  may 
be  overrepresented  in  the  national  toxicity  data 
base.  Because  of  these  misrepresentations,  the  data 
base  contains  a  great  deal  of  data  about  a  few 
species,  but  little  or  no  data  about  the  vast  majority 
of  species.  In  order  for  the  data  base  to  be  repre- 
sentative of  the  full  range  of  sensitivities  expected 
in  the  population  as  a  whole,  more  information  is 
needed  on  a  wider  variety  of  organisms  that  repre- 
sent a  reasonable  cross  section,  based  on  sensitivi- 
ties or  ecological  importance.  (Geiger-PTT) 
W87-01322 


AQUATIC  HAZARD  EVALUATION  PRINCI- 
PLES APPLIED  TO  THE  DEVELOPMENT  OF 
WATER  QUALITY  CRITERIA, 

Monsanto  Co.,  St.  Louis,  MO. 
R.  A.  Kimerle,  A.  F.  Werner,  and  W.  J.  Adams. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  538-547.  5  tab,  10  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Water  quality 
standards,  Hazardous  materials,  Data  collections, 
Aquatic  animals,  Daphnia,  Bluegills,  Fathead  min- 
nows, Trout,  Water  pollution  effects. 

The  methodology  to  derive  a  national  water  qual- 
ity criterion  requires  that  the  acute  toxicity  data 
base  contain  at  least  eight  species  from  eight  fami- 
lies. The  thesis  investigated  here  is  that  for  many 
chemicals,  fewer  species  acute  toxicity  tests  are 
adequate  for  deriving  criteria  and  for  screening 
chemicals  to  determine  whether  a  criterion  is  nec- 
essary. This  is  especially  true  when  the  exposure 
concentration  is  expected  or  known  to  be  several 
orders  of  magnitude  below  the  acute  effect  con- 
centration. An  82  chemical  acute  toxicity  data  base 
with  an  average  of  9.5  species  acute  toxicity  tests 
per  chemical  was  reviewed  for  the  relationship 
between  the  most  sensitive  species  LC50  value  and 
LC50  values  for  four  of  the  most  commonly  tested 
species:  Daphnia,  fathead  minnow,  bluegill,  and 
rainbow  trout.  It  was  concluded  that  for  90%  and 
98%  of  the  82  chemicals  reviewed,  the  Daphnia 
and  fathead  minnow  acute  data  were  within  one 
and  two  orders  of  magnitude,  respectively,  of  the 
most  sensitive  species.  The  ability  to  predict  the 
LC50  for  the  sensitive  species  is  improved  if  three 
species  are  used;  98%  of  the  LC50s  are  included 
with  Daphnia,  fathead  minnow,  and  bluegill  and 
93%  with  algae,  Daphnia,  and  fathead  minnow. 
Therefore  it  was  concluded  that  for  many  chemi- 
cals, acute  tests  with  only  two  or  three  species  are 
enough  to  determine  that  a  water  quality  criterion 
is  not  needed  for  the  chemical.  (Author's  abstract) 
W87-01323 


ROLE  OF  PHYTOTOXICITY  TESTS  IN  THE 
DERTVATION  OF  NUMERICAL  NATIONAL 
WATER  QUALITY  CRITERIA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

W.  Wang. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,   Philadelphia, 

PA,  1985,  p  548-550.  2  fig. 

Descriptors:  'Bioassay,  'Toxicity,  'Phytotoxicity, 
'Water  quality  standards,  Water  quality,  Water 
pollution  effects,  Assay,  Ecological  effects,  Sensi- 
tivity analysis. 

The  National  Guidelines  for  Numerical  National 
Water  Quality  Criteria  incorrectly  assumes  that 
concentrations  of  a  hazardous  material  which  will 
not  cause  unacceptable  adverse  effects  on  animals 
will  also  not  unacceptably  affect  plants.  This  as- 
sumption ignores  the  possibility  that  phytotoxicity 
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tests  may  not  be  as  sensitive  or  well  developed  as 
animal  tests  to  detect  toxicity.  A  more  objective 
approach  for  the  National  Guidelines  to  take 
would  be  to  encourage  further  studies  so  that  a 
better  assessment  could  be  made  of  the  phytotoxic 
effects  of  a  substance  when  more  results  are  avail- 
able. (Geiger-PTT) 
W87-01324 


EVALUATION  OF  A  SITE-SPECIFIC  WATER 
QUALITY  CRITERION  FOR  PENTACHLORO- 
PHENOL  USING  OUTDOOR  EXPERIMENTAL 
STREAMS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
S.  F.  Hedtke,  and  J.  W.  Arthur. 
In:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium,  ASTM  STP  854,  American 
Society  for  Testing  and  Materials,  Philadelphia, 
1985,  p  551-564,  1  fig,  3  tab,  17  ref. 

Descriptors:  'Water  quality  standards,  'Phenols, 
'Phenolic  pesticides,  'Water  pollution  effects, 
'Aquatic  animals,  Snails,  Fish,  Phytoplankton, 
Ecosystems,  Aquatic  life,  Ecological  effects,  Bioas- 
say, Toxicity,  Streams,  Chlorinated  hydrocarbons. 

An  overview  of  a  study  to  evaluate  a  site-specific 
water  quality  criterion  for  pentachlorophenol 
(PCP)  in  outdoor  experimental  streams  is  present- 
ed. The  site-specific  criterion  was  calculated  from 
acute  toxicity  results  for  eight  resident  species  and 
the  relationship  between  acute  and  chronic  toxicity 
of  PCP.  The  PCP  concentration  expected  to  pro- 
tect aquatic  life  (30-day  average  criterion  concen- 
tration) was  less  than  or  equal  to  48  micrograms/ 
L.  Outdoor  experimental  streams  were  subsequent- 
ly dosed  continuously  for  84  days  at  48,  144,  and 
432  micrograms  PCP/L.  Measurements  of  the  bio- 
logical structure  and  ecosystem  processes  within 
the  exposure  streams  were  compared  to  a  control 
system.  Effects  on  snails  were  found  only  at  432 
micrograms/L,  but  effects  on  fish,  periphyton,  and 
system  metabolism  were  found  at  432,  144,  and  48 
micrograms/L.  The  small  differences  between  the 
criterion-dosed  stream  (48  micrograms/L)  and  the 
control  stream  may  have  been  caused  by  PCP  or 
interstream  variation.  The  acceptability  of  this  cri- 
terion concentration  depends  in  part  on  the  defini- 
tion of  protection  of  aquatic  life  and  its  uses.  (Au- 
thor's abstract) 
W87-01325 


USE  OF  STATISTICAL  INFORMATION  TO 
IMPROVE  COMPATIBILITY  BETWEEN  THE 
VARIOUS  COMPONENTS  OF  THE  WATER 
QUALITY  BASED  APPROACH, 

Environmental  Research  Lab.-Duluth,  MN. 

N.  A.  Jaworski,  and  D.  I.  Mount. 

In:  Aquatic  Toxicology  and  Hazard  Assessment: 

Seventh  Symposium,  ASTM  STP  854,  American 

Society  for  Testing  and  Materials,  Philadelphia, 

1985,  p  565-573.  10  ref. 

Descriptors:  'Toxicity,  'Water  quality  standards, 
'Aquatic  animals,  'Wastewater  management,  Bio- 
assay, Statistical  methods,  Wastewater  treatment, 
Water  quality,  Waste  management,  Aquatic  life, 
Environmental  protection,  Ecological  effects, 
Water  pollution,  Water  pollution  effects,  Environ- 
mental effects. 

During  the  past  two  decades,  implementation  pro- 
cedures in  wastewater  management  often  resulted 
in  a  large  margin  of  safety  being  incorporated  into 
the  use  of  water  quality  criteria  for  the  protection 
of  aquatic  life  and  its  uses.  Wasteload  allocation 
design  conditions,  such  as  the  use  of  seven-day, 
ten-year  low  flow,  gave  assurances  of  instream 
concentrations  well  below  the  water  quality  crite- 
ria a  large  percentage  of  time.  Present-day  eco- 
nomic conditions  and  the  increasing  cost  of  ad- 
vanced wastewater  treatment  are  necessitating  a 
re-examination  of  how  water  quality  criteria  are 
being  used  in  the  water  quality  based  approach  for 
establishing  effluent  limitations.  The  relationships 
between  water  quality  criteria  and  other  compo- 
nents of  the  water  quality  based  approach  are 
identified.  The  need  for  a  better  defined  and  more 
consistent  use  of  statistical  information  is  suggested 
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not  only  in  the  development  of  water  quality  crite- 
ria but  also  for  the  entire  water  quality  based 
approach.  Intensity,  duration,  and  frequency  of 
occurrence  (return  period)  appear  to  be  three 
common  statistical  parameters  of  the  six-step  water 
quality  based  approach.  Research  is  identified 
which,  if  successful,  would  allow  water  quality 
managers  better  insight  in  determining  pollutant 
exposures  that  more  adequately  simulate  receiving 
water  conditions  resulting  from  variable  stream 
flows,  wastewater  discharge  rates,  and  pollutant 
concentrations.  (Author's  abstract) 
W87-01326 


USE  OF  HOT  WATER  DISCHARGED  BY  THE 
FESSENHEIM  NUCLEAR  POWER  PLANTS 
FOR  FOREST  PRODUCTION,  (UTILISATION 
DES  EAUX  CHAUDES  REJETEES  PAR  LES 
CENTRALES  NUCLEAIRES  DE  FESSENHEIM 
EN  VUE  D'UNE  PRODUCTION  SYLVICOLE), 
Centre  de  Recherches  de  Colmar  (France).  Station 
d' Agronomic 

For  primary  bibliographic  entry  see  Field  3C. 
W87-01332 


PROBLEMS  OF  MODELING  SEEPAGE  AND 
MASS  TRANSPORT  FOR  PURPOSES  OF  PRO- 
TECTING GROUNDWATERS  FROM  POLLU- 
TION, 

A.  Y.  Oleinik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  7,  p  334-339,  January  1986.  22  ref.  Translated 

from  Gidrotekhnische  StroitePstro,   No.   7,  July 

1985. 

Descriptors:  *Model  studies,  'Seepage,  *Mass 
transfer,  'Groundwater,  'Groundwater  pollution, 
•Water  pollution  control,  Subsurface  water, 
Water,  Water  pollution,  Water  pollution  sources, 
Hydrodynamics,  Path  of  pollutants. 

The  theoretical  basis  and  construction  of  mathe- 
matical models  for  protecting  groundwaters  from 
various  pollutants  is  considered,  along  with  desali- 
nation of  saline  soils  and  artificial  recharge  meth- 
ods. Hydrodynamic  aspects  include  migration  of 
pollutants  and  salts,  seepage  of  solutions,  and  inter- 
action between  liquid  and  solid  phases,  involving 
such  processes  as  molecular  and  convective  diffu- 
sion, sorption  and  desorption,  ion  exchange,  disso- 
lution and  crystallization,  and  chemical  reactions. 
These  problems  are  discussed  and  equations  pro- 
vided. (Doria-PTT) 
W87-01394 


ROLE   OF   GROUNDWATER   IN   DELAYING 
LAKE  ACDDIFICATION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 
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FREQUENCY  DOMAIN  ANALYSIS  OF 
GROUNDWATER  QUALITY  FLUCTUATIONS: 
INTERPRETATION  OF  FIELD  DATA, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01452 


SIMPLE  AND  INEXPENSIVE  MONITOR  FOR 
RECORDING  OXYGEN  AND  TEMPERATURE 
IN  LAKES  AND  RESERVOIRS, 

King's  Coll.,  London  (England).  Dept.  of  Human 

Environmental  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01469 


WATER  QUALITY  MONITORING  IN  THE 
STATE-MANAGED  WATERS  OF  THE  NETH- 
ERLANDS, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 
lystad  (Netherlands).  Surface  Water  Branch. 
B.  G.  M.  v.d.  Wetering,  and  S.  Groot. 
Water   Research   WATRAG,   Vol.   20,   No.   8,   p 
1045-1050,  August  1986.  5  fig,  10  ref. 


Descriptors:  'Water  quality  control,  'Monitoring, 
•Water  management,  'Netherlands,  Management 
planning,  Research  priorities,  Cost  analysis,  Opti- 
mization, Model  studies. 

The  monitoring  program  of  the  state-managed 
waters  of  The  Netherlands,  was  revised  in  1981 
and  1982.  A  review  of  the  criteria  and  boundary 
conditions  that  played  an  important  role  in  this 
revision  is  presented,  following  by  a  description  of 
the  present  monitoring  program.  The  costs  in- 
volved in  monitoring  the  water  quality  are  high.  In 
order  to  determine  a  quantitative  relationship  be- 
tween the  monitoring  effort  and  the  effectivity  of 
the  obtained  information,  research  for  the  optimi- 
zation of  this  effort  started  in  1979.  The  results  of 
the  optimization  of  the  sampling  frequency  of  the 
monitoring  program  are  presented.  Research 
needed  to  fill  the  gaps  in  the  available  knowledge 
and  to  optimize  monitoring  programs  is  suggested. 
The  largest  short-range  benefit  is  expected  to  come 
from  optimization  of  the  sampling  locations,  espe- 
cially if  combined  with  optimization  of  the  sam- 
pling frequency.  Water  quality  models  will  play  an 
important  role  in  optimization  efforts.  (Peters- 
PTT) 
W87-01475 


MODELS  TO  MINIMIZE  MONITORING, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  7A. 
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CAPTURE-ZONE  TYPE  CURVES:  A  TOOL 
FOR  AQUIFER  CLEANUP, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
I.  Javandel,  and  C.  -F.  Tsang. 
Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  616- 
625,  September-October,  1986.  9  fig,  1  tab,  5  ref. 
EPA  Contract  No.  DW  89930722-01-0  and  DOE 
Contract  DE-AC03-76SF00098. 

Descriptors:  'Aquifers,  'Cleanup  operations, 
'Graphical  analysis,  'Groundwater  pollution, 
'Water  pollution  treatment,  Injection,  Mathemati- 
cal analysis,  Pump  wells. 

A  common  method  of  aquifer  cleanup  is  to  extract 
the  polluted  groundwater  after  reducing  the  con- 
centration of  contaminants  in  the  water  below  a 
certain  level,  the  treated  water  is  either  injected 
back  into  the  aquifer,  or  if  it  is  environmentally 
and  economically  feasible,  released  to  a  surface- 
water  body.  The  proper  design  of  such  an  oper- 
ation is  very  important,  both  economically  and 
environmentally.  A  method  was  developed  which 
can  assist  in  the  determination  of  the  optimum 
number  of  pumping  wells,  their  rates  of  discharge 
and  locations,  such  that  further  degradation  of  the 
aquifer  is  avoided.  The  complex  potential  theory 
has  been  used  to  derive  the  equations  for  the 
streamlines  separating  the  capture  zone  of  one, 
two,  or  more  pumping  wells  from  the  rest  of  the 
aquifer.  A  series  of  capture-zone  type  curves  are 
presented  which  can  be  used  as  tools  for  the  design 
of  aquifer  cleanup  projects.  The  use  of  these  type 
curves  is  shown  by  an  hypothetical  field  case  ex- 
ample. (Author's  abstract) 
W87-01493 


PROTECTING  THE  CHESAPEAKE  BAY: 
MARYLAND'S  CRITICAL  AREA  PROGRAM, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
A.  Powers. 

Environment  ENVTAR,  Vol.  28,  No.4,  p  5,  44-45, 
May  1986.  3  ref. 

Descriptors:  'Chesapeake  Bay,  'Estuaries,  'Mary- 
land, Water  quality,  Water  pollution,  Chesapeake 
Bay  Foundation,  Pollution. 

The  Chesapeake  Bay  is  a  unique  and  valuable 
natural  resource.  North  America's  largest  estuary, 
it  stretches  200  miles  from  the  Susquehanna  River 
in  the  north  to  Cape  Charles,  Virginia,  in  the 
south.  The  introduction  of  too  many  nutrients, 
sediments,  and  toxic  compounds  has  led  to  a  de- 
cline in  water  quality  and  species  diversity.  A 
number  of  key  'Chesapeake  Bay  Initiatives',  were 


set  up,  one  of  which  was  the  Critical  Area  Act. 
The  act  deals  with  land  use  and  the  effect  of 
development  on  habitat  and  water  quality.  Tht 
Critical  Area  Act  set  forth  three  goals:  to  minimize 
adverse  impacts  on  water  quality  from  activities  on 
land;  to  conserve  fish,  wildlife.and  plant  habitats; 
and  to  establish  land-use  policies  for  development 
in  the  Critical  Area.  The  Critical  Area  Program  is 
unique  in  the  Chesapeake  Bay  region,  and  is  one  ol 
only  a  handful  of  similar  legislative  effort! 
throughout  the  country.  For  its  part,  the  Chesa- 
peake Bay  Foundation  (CBF)  has  initiated  a 
project  to  monitor  the  implementation  of  the  Criti- 
cal Area  Act  and  to  promote  similar  programs  in 
othe  bay  states.  Maryland  has  taken  the  lead  in 
attempting  to  control  and  minimize  the  effect  ol 
population  pressure  and  development  activities  in 
the  Chesapeake  Bay  basin.  Maryland's  efforts 
should  be  viewed  as  the  initial  move  toward  com- 
prehensive land-use  planning  for  the  bay.  (Khum- 
batta-PTT) 
W87-01503 


EC  PROPOSAL  FOR  A  COUNCIX  DIRECTIVE 
ON  WATER  QUALITY  OBJECTIVES  FOR 
CHROMIUM, 

Anglian  Water  Authority,  Huntingdon  (England). 

P.  J.  Matthews. 

Effluent  and  Water  Treatment  Journal,  EWTJAG, 

Vol.  26,  No.  5/6,  p  176-178,  June  1986.  3  append,  4 

ref. 

Descriptors:  'European  Council,  'Water  quality, 
'Chromium,  'Heavy  metals,  Water  quality  data, 
Impaired  water  quality,  Water,  Hazardous  materi- 
al, Pollution. 

The  1976  Directive  on  pollution  caused  by  certain 
dangerous  substances  discharged  into  the  aquatic 
environment,  divided  these  dangerous  substances 
into  two  lists.  The  first  of  these  is  the  so-called 
black-list  (List  I)  of  highly  dangerous  substances. 
The  Directive  stipulates  that  limit  values  for  the 
discharge  of  these  substances  into  the  water  envi- 
ronment and  environmental  quality  objectives 
must  be  established  as  soon  as  possible.  The  second 
list  (List  II)  is  the  grey-list  of  less  dangerous  sub- 
stances and  chromium  is  one  of  these.  Member 
States  were  called  upon  to  develop  national  pollu- 
tion reduction  programs  and  to  define  EQS  values 
and  to  submit  these  to  the  European  Council. 
Chromium,  which  is  widely  used  in  leather  proc- 
essing, metallurgy  and  engineering  is  the  first  of 
the  substances  on  the  grey-list  for  which  Member 
States  have  drawn  up  programs  first  of  the  sub- 
stances on  the  grey-list  for  which  Member  States 
have  drawn  up  programs.  (Khumbatta-PTT) 
W87-01516 


CLEAN-UP  IN  THE  ROCKIES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

D.  W.  Thompson,  E.  W.  Berry,  and  B.  L. 

Anderson. 

Civil  Engineering  (ASCE),  Vol.  56,  No.  2,  p  40-42, 

February  1986.  2  fig. 

Descriptors:  'Water  pollution  treatment,  'Water 
contamination,  'Groundwater  pollution,  'Ground- 
water contamination,  'Rocky  Mountain  Arsenal, 
'Pollutants,  Dibromochloropropane,  Subsurface 
water. 

The  Rocky  Mountain  Arsenal  occupies  over 
17,000  acres  in  Adams  County,  Colorado.  The 
property  was  used  throughout  the  Second  World 
War  for  the  manufacture  and  assembly  of  chemical 
intermediate  and  toxic  end-item  products  and  in- 
cendiary munitions.  From  1950  to  1969,  GB  nerve 
agent  munitions  were  produced  or  filled  on  the 
site.  The  arsenal  since  then  has  been  used  primarily 
for  the  caustic  neutralization  and  incineration  of 
chemical  warfare  material.  In  the  early  1970's, 
contaminants  were  found  to  be  migrating  across 
the  arsenal's  north  and  northwest  boundaries.  To 
intercept  contaminants  migrating  from  the  arse- 
nal's north  boundary,  a  pilot  groundwater  contami- 
nation control  systsem  was  constructed  in  1977. 
The  project  consisted  of  a  slurry  wall  barrier  made 
with   a   mixture  of  soil   and   bentonite  clay.   Six 
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lewatering  wells  were  installed  upgradient  of  the 
larner.  and  thirteen  recharge  wells  were  placed 
KWth  of  the  wall.  The  pilot  project  verified  the 
ffectiveness  for  removing  diisopropylmethyl 
ibosphonate  (DIMP).  But  a  new  contaminant,  di- 
iromochloropropane  (DBCP)  was  discovered  in 
be  arsenal's  groundwater.  Some  mechanical  prob- 
ans  were  encountered  during  the  first  couple  of 
ears  of  operation.  In  general,  the  systems  have 
forked  effectively  in  removing  all  contaminants, 
nd  the  arsenal  is  fast  becoming  a  proving  ground, 
ot  for  weapons,  but  for  clean-up  techniques. 
Khumbatta-PTT) 
V87-01519 


LEANING  UP  TOXICS, 

L  Robison. 

hvil  Engineering  (ASCE)  Vol.  56,  No.  2,  Febru- 

ry  1986,  p  46-49,  1  fig. 

)escriptors:  'Toxicity,  'Water  pollution  treat- 
lent.  Toxic  wastes,  •Hazardous  materials,  *Con- 
uninant  liquids.  Poisons,  Waste  matters,  Spills, 
ludge.  Pollution,  Saturated  tailing  fines,  Volatile 
rgaucs 

leaning  up  toxic  wastes  and  spills  is  not  an  easy 
isk,  but  progress  is  being  made,  site  by  site,  acress 
it  U.S.  Time,  money  and  engineering  skill  are  all 
lat  are  required  to  clean  up  toxic  wastes.  No  one 
;emed  to  have  realized  just  how  much  time  and 
loney.  this  clean  up  would  take.  Even  with  the 
ipidly  developing  technology,  site  cleanups  are 
ill  being  measured  in  years  and  millions  of  dol- 
irs.  New  detection  devices  and  computer  analysis 
rograms  can  speed  identification  of  toxics  in  soil 
ad  groundwater.  Cutoff  and  sealing  technologies 
lake  containment  possible.  When  soils  containing 
azardous  wastes  are  disposed  of  according  to 
CRA  regulations,  even  the  wastewater  generated 
y  decontamination  of  equipment  may  have  to  be 
indled  as  hazardous  waste.  (Khumbatta-PTT) 
717-01320 


OMPLTER  PROGRAM  FOR  THE  TOXICITY 
ND  PERMISSIBLE  DISCHARGE  DETERMI- 
jATION  OF  INDUSTRIAL  EFFLUENTS, 

lational    Environmental    Engineering    Research 

ist .  Nagpur  (India). 

L  J.  Kumar,  and  K.  P.  Krishnamoorthi. 

fater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  26, 

to.  3,  p  225-231,  November  1985.  2  tab,  16  ref. 

•escriptors:  'Computer  programs,  'Toxicity, 
Water  quality  standards,  'Effluent  limitations, 
Industrial  wastewater,  Water  quality  control,  Bio- 
say,  Computers,  Wastewater,  Effluents,  Fish. 

I  simple  computer  program  is  described  for  calcu- 
iting  the  toxicity  of  industrial  effluents  based  on 
(g-logit  model.  The  program  is  written  in  BASIC 
i,  which  is  commonly  used  and  can  be  run  on 
lost  microcomputers  by  most  of  the  wastewater 
eatment  operators.  Parameters  incorporated  in- 
Inde  LC50,  95%  confidence  intervals,  intercept, 
►git  slope,  and  correlation  coefficient.  The  essen- 
al  feature  of  this  program  is  to  measure  tolerance 
istnbutions  that  produce  a  sigmoid  appearance  of 
leir  correspondence  dose-response  function  for 
rtrapolation  studies  to  estimate  dose  level  at  a 
eared  level  of  response  within  a  single  test  orga- 
sm. Calculation  of  in-stream  waste  concentration 
)  determine  whether  the  particular  effluent  needs 
>  be  pretreated  or  not  is  also  included  in  the 
rogram  based  on  the  Biomonitoring  protocol  de- 
eloped  by  the  National  Pollutant  Discharge 
limination  System  (NPDES).  A  sample  test  run 
ith  actual  data  is  presented  along  with  the  user's 
sponse  to  questions  for  the  example  of  aniline 
lant  effluent  (Doria-PTT) 

R7-01569 


RODUCTION  QUOTDZNT  PQ:  A  NEW  AP- 
ROACH  FOR  QUALITY  DETERMINATION 
»F  SLIGHTLY  TO  MODERATELY  POLLUT- 
D  RUNNING  WATERS, 

■idgenoessische   Anstalt   fuer   Wasserversorgung, 
ibwasserreinigung   und   Gewaesserschultz,    Due- 
endorf  (Switzerland), 
or  primary  bibliographic  entry  see  Field  5A. 


W87-01601 


FOURTH  NATIONAL  SYMPOSIUM  AND  EX- 
POSITION ON  AQUIFER  RESTORATION 
AND  GROUND  WATER  MONITORING. 

National  Water  Well  Association,  Worthington, 
OH. 

Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Road,  Worthington, 
OH.  43085.  Price:  $35.00.  May  23-25,  1984.  The 
Fawcett  Center,  Columbus,  Ohio.  Edited  by  David 
M.  Nelson  and  Mary  Curl.  401  p. 

Descriptors:  'Aquifer  management,  'Groundwater 
pollution,  'Monitoring,  'Information  exchange, 
Water  quality  control,  Geophysics,  Groundwater 
contamination,  Water  pollution  treatment. 

Government  officials,  consulting  engineers,  hydro- 
geologists,  geophysicists  and  geologists,  research- 
ers, industry  representatives  and  other  interested 
persons  met  to  learn  and  discuss  state-of-the-art 
techniques  employed  in  performing  groundwater 
investigations  using  both  surface  and  borehole  geo- 
physical methods.  Additionally,  the  latest  in  state- 
of-the-art  instrumentation  was  discussed  and  dis- 
played. The  conference  provided  a  forum  for  all 
who  attended  to  communicate  and  share  their  ex- 
periences in  the  rapidly  developing  field  of  hydro- 
geophysics.  Subjects  covered  during  this  meeting 
included:  surface  electrical  methods  in  groundwat- 
er exploration;  gravimetric  and  seismic  methods  in 
groundwater  exploration;  integrated  programs  for 
groundwater  exploration;  surface  electrical  meth- 
ods in  groundwater  contamination  investigations; 
integrated  programs  for  groundwater  quality  in- 
vestigations; magnetic  methods  to  delineate  zones 
of  contamination;  borehole  geophysical  methods 
for  identifying  aquifer  characteristics;  and  borehole 
geophysical  methods  for  characterizing  hazardous 
waste  sites  and  contaminant  plumes.  These  pro- 
ceedings are  a  compilation  of  papers  presented  by 
the  symposium  speakers.  (See  also  W87-01670  thru 
W87-01716)  (Lantz-PTT) 
W87-01669 


DESIGN  AND  EVALUATION  OF  EN-PLACE 
CONTAINMENT  STRUCTURES  UTDHZLNG 
GROUND  WATER  CUTOFF  WALLS, 

E.  R.  Lynch,  S.  W.  Anagnost,  G.  A.  Swenson,  and 
R.  K.  Goldman. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  1-7,  2  tab,  8  ref. 

Descriptors:  'Design  standards,  'Cutoff  walls, 
'Containment  structures,  'Groundwater  pollution, 
Water  quality  control,  Cutoffs,  Bentonite,  Ce- 
ments, Slurries. 

Groundwater  cutoff  walls  are  an  effective  method 
of  restricting  the  flow  of  groundwater  or  contami- 
nants. There  are  a  variety  of  materials  (bentonite, 
bentonite  slurries,  soil-bentonite,  and  cement  ben- 
tonite) and  methods  available  for  constructing  a 
groundwater  cutoff  wall.  Selection  of  a  type  of 
groundwater  cutoff  wall  should  be  based  on  a 
number  of  criteria  specific  to  each  job.  Prior  to 
installation,  a  laboratory  testing  program  should  be 
undertaken  to  ensure  that  the  selected  cutoff  wall 
material  will  successfully  restrict  the  flow  of 
groundwater  or  contaminants.  An  evaluation  of 
the  post-construction  groundwater  hydraulics 
should  be  conducted  to  assess  the  impact  of  cutoff 
wall  construction  on  the  flow  of  groundwater  or 
contaminants  and  the  post-construction  ground- 
water elevation.  A  field-testing  program  should  be 
undertaken  in  order  to  insure  that  the  groundwater 
cutoff  wall  materials  are  properly  prepared  and 
installed.  Much  more  work  is  needed  to  determine 
the  long-term  effects  of  the  chemicals  being  con- 
tained on  the  installed  backfill  materials  to  insure 
that  the  cutoff  wall  will  contain  the  contaminants 
for  a  design  period.  Potential  areas  of  investigation 
include  migration  by  capillary  action,  electrical 
potential,  surface  reaction  and  neutralization  and 
chemical  corrosion  breakdown.  (See  also  W87- 
01669)  (Lantz-PTT) 
W87-O1670 
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DESIGN  OF  SOIL-BENTONITE  BACKFILL 
MIX  FOR  THE  FIRST  ENVIRONMENTAL 
PROTECTION  AGENCY  SUPERFUND 

CUTOFF  WALL, 

Goldberg-Zoino  and  Associates,  Inc.,  Newton 
Upper  Falls,  MA. 

D.  Schulze,  M.  Barvenik,  and  J.  Ayres. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  8-17,  10  fig,  4  ref. 

Descriptors:  'Water  pollution  control,  'Bentonite, 
•Backfill,  'Cutoff  walls,  'Groundwater  pollution, 
'Superfund,  Cutoffs,  Chemical  properties,  Lea- 
chates,  Water  quality  control,  Temperature  effects, 
Hydraulic  properties,  Chemical  degradation,  Hy- 
draulic conductivity. 

Laboratory  testing  programs  utilized  in  the  design 
of  soil-bentonite  backfill  mixes  require  careful  as- 
sessment of  the  physical  conditions  expected  to 
exist  in  the  completed  cutoff  wall  as  well  as  the 
chemical  characteristics  of  the  site  leachate.  Addi- 
tional variables  inherent  in  the  procedures  and 
materials  used  to  construct  the  containment  must 
also  be  accounted  for.  Testing  can  be  performed 
that  simultaneously  models  low  stresses  and  gradi- 
ent, temperature  and  the  chemical  nature  of  the 
permeant.  A  testing  program  was  developed  in 
1981  to  establish  minimum  criteria  for  the  soil- 
bentonite  backfill  mixture  specified  on  the  Gilson 
Road  project.  This  procedure  utilized  a  large 
number  of  quick  and  inexpensive  'API'  (fixed  ring) 
hydraulic  conductivity  and  unit  weight  tests  to 
establish  preliminary  mix  proportions.  Two  inde- 
pendent series  of  triaxial  (flexible  membrane)  tests 
were  then  performed  to  determine  separately,  the 
effects  of  low  stress/gradient  and  chemical  degra- 
dation on  hydraulic  conductivity.  The  results  were 
superimposed  to  evaluate  the  projected  long-term 
performance  of  the  backfill  mix.  Based  on  the 
testing  and  design  protocol  presented,  the  very 
coarse  and  permeable  nature  of  the  in  situ  soils  at 
the  Gilson  Road  site  required  the  addition  of  off- 
site  fines  in  order  to  cost-effectively  achieve  the 
specified  hydraulic  conductivity  (not  greater  than 
0.0000001  cm/sec).  The  final  design  mix  specifica- 
tion required  not  less  than  30%  fines  and  5% 
bentonite.  Comparison  of  triaxial  and  long-term 
fixed  ring  data,  appear  to  indicate  that  not  only 
does  the  hydraulic  conductivity  of  the  intact 
sample  (triaxial)  increase  with  chemical  perme- 
ation, but  the  backfill  undergoes  volumetric  shrink- 
age. It  is  emphasized  that  data  from  the  long-term 
testing  are  preliminary  in  nature  and  have  not  fully 
been  analyzed.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01671 


HYDROGEOLOGIC  ASPECTS  OF  SLURRY 
WALL  ISOLATION  SYSTEMS  EN  AREAS  OF 
HIGH  DOWNWARD  GRADDZNTS, 

E.  A.  Need,  and  M.  J.  Costello. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  18-26,  8  fig,  1  tab,  3  ref. 

Descriptors:  'Geohydrology,  'Slurry  walls, 
'Cutoff  walls,  'Isolation,  'Water  pollution  control, 
'Groundwater  pollution,  Aquifers,  Minnesota, 
Cutoffs,  Slurries,  Simulation  analysis,  Groundwat- 
er movement,  Hydrocarbons,  Phenols. 

The  application  of  slurry  wall  isolation  systems  to 
remediation  of  uncontrolled  hazardous  waste  sites 
is  becoming  increasingly  common.  From  the  per- 
spective of  implementation,  these  systems  are  par- 
ticularly suited  to  sites  having  a  sandy  surficial 
aquifer  underlain  by  fine-grained  deposits  at  depths 
of  60  feet  or  less.  From  the  perspective  of  perform- 
ance, however,  site  hydrogeologic  conditions  are 
the  key  determining  factor.  The  impacts  of  high 
downward  gradients  on  the  performance  of  a 
slurry  wall  isolation  system  are  illustrated  for  a  site 
in  Fridley,  Minnesota.  The  Boise  Cascade/Onan/ 
Medtronics  waste  site  is  situated  in  the  Anoka 
sandplain  physiographic  area,  making  it  well-suited 
to  slurry  wall  application.  Forty  years  of  wood- 
treating  operations  have  resulted  in  soil  and  shal- 
low groundwater  contamination  by  polynucleated 
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aromatic  hydrocarbons  and  phenols.  Shallow 
groundwater  flow  is  primarily  horizontal  through 
sandy  glacial  lake  sediment,  discharging  to  streams 
adjacent  to  the  site.  Due  to  high  downward  gradi- 
ents, about  1  ft/ft,  there  is  also  some  vertical  flow 
through  underlying  fine-grained  deposits  -  silty- 
clayey  glacial  lake  sediment  and  fractured  Grants- 
burg  sublobe  till  -  to  a  second  drift  aquifer.  Instal- 
lation of  the  cutoff  walls  interrupt  normal  lateral 
flow  in  the  surficial  aquifer  without  affecting  the 
vertical  gradients.  Thus  flow  in  the  isolated  area 
becomes  essentially  vertical.  Due  to  the  high  verti- 
cal gradients  and  the  large  area  encompassed  by 
the  isolation  system  (as  compared  to  the  wetted 
area  of  slurry  wall  itself),  vertical  flow  out  of  the 
system  temporarily  exceeds  horizontal  flow  in 
through  the  slurry  walls,  and  the  water  level  inside 
the  isolation  system  will  decline  until  equilibrium  is 
re-established.  Simulation  of  this  process  indicates 
that  about  three  and  a  half  years  are  required  to 
naturally  dewater  the  isolated  part  of  the  surficial 
aquifer,  with  equilibrium  occuring  somewhat  later. 
In  addition  to  preventing  horizontal  migration  of 
the  isolated  contaminants  in  the  surficial  aquifer, 
the  system  greatly  reduces  the  vertical  contami- 
nant flux  and  the  total  contaminant  loading  to  the 
environment.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01672 


SLURRY  WALL  INSTALLATION  BY  THE  VI- 
BRATED BEAM  TECHNIQUE, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01673 


OPTIMIZING  PUMPING  STRATEGIES  FOR 
CONTAMINANT  STUDIES  AND  REMEDIAL 
ACTIONS, 

Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
J.  F.  Keely. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  33-43,  10  fig,  6  ref. 

Descriptors:  'Pumping,  'Groundwater  pollution, 
•Water  pollution  control,  'Design  criteria, 
♦Plumes,  Heterogeneity,  Anisotropy,  Aquifers, 
Flow  rates,  Pump  wells,  Physicochemical  proper- 
ties, Biotransformation,  Contingency  plans. 

One  of  the  more  common  techniques  for  control- 
ling the  migration  of  contaminant  plumes  is  the  use 
of  pumping  wells  to  produce  desired  changes  in 
local  flow  rates  and  hydraulic  gradients.  When 
seeking  to  optimize  an  array  of  pumping  well 
locations  and  discharge  rates,  it  is  important  to 
consider  the  effects  that  non-ideal  aquifer  condi- 
tions, well  construction  and  demographic  con- 
straints produce.  Heterogeneous  and  anisotropic 
aquifer  conditions  seriously  complicate  siting  and 
discharge  rate  requirements  for  pumping  wells, 
because  of  the  distorted  cones  of  depression  that 
result  from  withdrawing  water  in  such  settings. 
Proper  screen  selection,  gravel  pack  emplacement 
and  well  development  are  crucial  factors  affecting 
the  operational  characteristics  and  economics  of 
pumping  wells.  These  factors  are  generally  recog- 
nized though  often  undervalued.  The  impacts  that 
well  depth  and  diameter,  and  screen  length  and 
position  have  on  the  effectiveness  of  pumping  ef- 
forts are  also  often  undervalued,  with  detrimental 
consequences.  Perhaps  the  most  difficult  problems 
to  overcome  in  designing  pumping  schemes,  how- 
ever, are  posed  by  demographic  constraints. 
Denial  of  property  access,  vandalism  and  the  un- 
predictability of  nearby  water  supply  and  irrigation 
pumpage  tend  to  wreak  havoc  with  the  best  of 
pumping  strategies.  Other  factors  that  have  major 
impacts  are  the  physicochemical  attenuation  and 
biotransformation  potentials  of  the  individual  con- 
taminant. It  is  not  yet  economically  feasible  to 
conduct  adequately  detailed  studies  of  these  poten- 
tials on  a  routine  site-specific  basis.  Finally,  a 
factor  often  overlooked  that  greatly  impacts  opti- 
mization efforts  is  the  risk  of  mechanical  and  elec- 
trical operational  failure.  Adequate  contingency 
plans  must  provide  certain  minimal  levels  of 
excess/reserve  capacity  and  redundancy  of  key 
system  components.  The  capture  zones  of  wells  do 
not  equal  their  associated  zones  of  pressure  influ- 


ence (cones  of  depression),  except  for  stagnant 
aquifer  conditions.  Velocity  distribution  plots  must 
be  constructed  to  define  potentials  of  contaminant 
migration.  In  particular,  plotting  the  stream  lines 
for  various  scenarios  involving  pumping  and/or 
injection  wells  subject  to  a  specific  natural  flow 
velocity  can  greatly  assist  the  groundwater  profes- 
sional in  selection  of  an  optimal  pumping  strategy. 
(See  also  W87-01669)  (Lantz-PTT) 
W87-01674 


HYDRODYNAMIC  ISOLATION  IN  HAZARD- 
OUS WASTE  CONTAINMENT, 

M.  M.  Ozbilgin,  and  M.  A.  Powers. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  44-49,  10  fig,  2  ref. 

Descriptors:  'Water  pollution  control,  'Ground- 
water pollution,  Cutoff  walls,  'Hazardous  wastes, 
'Hydrodynamics,  'Waste  disposal,  Flow  rates, 
Graphical  methods,  Mathematical  analysis,  Com- 
puters, Model  studies,  Path  of  pollutants,  Nashua, 
New  Hampshire,  Cutoffs,  Pump  wells,  Burrillville, 
Rhode  Island,  Holbrook,  Massachusetts. 

Analytical  equations  and  graphical  solutions  are 
available  for  estimating  flow  rates  and  limits  of  the 
hydrodynamic  isolation  under  various  boundary 
conditions.  These  equations  and  digital  computer 
models  are  utilized  to  achieve  maximum  efficiency 
in  isolating  the  contaminated  groundwater  at  three 
EPA  priority  hazardous  waste  sites.  A  recircula- 
tion system  comprising  five  pumping  wells  and  an 
upgradient  recharge  trench,  was  successful  in  tem- 
porarily retarding  the  advance  of  a  highly  contami- 
nated plume  at  the  site  in  Nashua,  New  Hampshire. 
Results  of  three-dimensional  computer  analyses  for 
the  same  site  indicate  that  a  more  advanced  hydro- 
dynamic  isolation  system  consisting  of  pumping 
wells  and  trenches  in  conjunction  with  a  slurry 
cutoff  wall  could  reduce  55,000  gallons  (208  cu  m) 
of  contaminated  groundwater  presently  being  dis- 
charged to  streams  every  day  to  less  than  6,000 
gallons  (23  cu  m).  The  hydrodynamic  isolation 
system  comprising  a  pumping  well  and  five  infiltra- 
tion galleries  combined  with  an  oil/water  separa- 
tion mechanisms  both  slowed  the  advance  of  con- 
taminated groundwater  and  by  removing  floating 
oils,  reduced  the  concentrations  of  chemical  con- 
stituents at  a  site  in  Burrillville,  Rhode  Island, 
before  the  designed  treatment  plant  went  into  op- 
eration. A  similar  system,  consisting  of  two  collec- 
tion wells  and  four  recharge  chambers,  designed  as 
an  emergency  action  for  a  site  in  Holbrook,  Massa- 
chusetts, is  expected  to  reduce  the  22,000  gallons 
(83  cu  m)  of  contaminated  groundwater  passing 
through  the  chemical  disposal  area  every  day  by 
up  to  79%.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01675 


DETERMINING  OPTIMUM  PUMPING  RATES 
FOR  CREATION  OF  HYDRAULIC  BARRIERS 
TO  GROUND  WATER  POLLUTANT  MIGRA- 
TION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Schafer. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  50-60,  10  fig,  5  tab,  17  ref.  NRC 
Contract  DE-AC06-76RL  1830. 

Descriptors:  'Pumping  tests,  'Water  pollution 
control,  'Hydraulic  barriers,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Groundwater  movement, 
Mathematical  studies,  Algorithms,  Computers, 
Flow  pattern,  Flow  rate. 

In  certain  groundwater  flow  regimes  control  of  the 
migration  of  pollutants  can  be  achieved  by  hydrau- 
lic barriers  created  by  groundwater  withdrawal 
and/or  injection.  However,  for  complicated  flow 
domains  and  situations  where  multiple  wells  may 
be  installed,  the  determination  of  pumping  rates  to 
achieve  a  pollution  control  objective  can  be  diffi- 
cult. A  non-linear  programming  (NLP)  algorithm 
is  coupled  to  a  two-dimensional,  steady-state, 
groundwater  flow  model  and  an  advective  trans- 
port model,  for  determination  of  optimum  pump- 


ing rates  for  creation  of  hydraulic  barriers.  Thi 
technique  is  a  screening  tool  for  the  selection  o: 
pumping  rates,  to  be  subsequently  confirmed  wit! 
more  detailed  simulation.  Utilization  of  this  tech 
nique  can  save  time  and  cost  over  traditional  tria 
and  error  methods  of  determining  pumping  rate* 
Two  example  applications  of  this  technique  an 
presented.  The  first  example  shows  how  NLP  cat 
be  used  to  determine  pumping  rates  required  tc 
develop  a  stagnation  point.  Optimum  pumpinj 
rates  for  eight  wells  arranged  in  a  circular  configu 
ration  are  determined  so  as  to  reduce  the  ground 
water  velocity  to  near  zero  over  a  precise  regior 
within  a  heterogeneous  aquifer.  The  second  exam 
pie  involves  the  determination  of  optimum  steady 
state  pumping  rates  for  six  wells  in  a  heterogeneoui 
flow  domain  where  the  objective  is  the  control  (i.e 
'steering')  of  the  trajectory  of  a  contaminan 
plume.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01676 


DOUBLE-CELL  HYDRAULIC  CONTAINMEN1 
OF  POLLUTANT  PLUMES, 

J.  L.  Wilson. 

IN:  The  Fourth  National  Symposium  and  Exposi 
tion  on  Aquifer  Restoration  and  Ground  Watei 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center 
Columbus,  Ohio,  p  65-70,  8  fig,  2  ref. 

Descriptors:  'Double-cell  hydraulic  containment 
'Groundwater  pollution,  'Plumes,  'Water  pollu 
tion  control,  Pump  wells,  Aquifers,  Water  pollu 
tion  treatment,  Hydraulic  structures. 

Analytical  solutions  and  type  curves  describe  th< 
design  and  evaluation  of  double-cell  hydraulic  con 
tainment.  The  inner  recirculation  cell  is  created  b; 
a  recharge  pit  and  pumping  well,  designed  to  flusl 
the  pollutant  plume  out  of  the  aquifer  for  treatmen 
at  the  surface.  The  outer  recirculation  cell,  createt 
by  a  recharge  and  discharge  well  pair,  circulates  i 
much  larger  volume  of  water.  Hydraulic  contain 
ment  and  flushing  of  a  pollutant  plume  provide 
the  opportunity  to  put  water  supplies,  such  as  Cap* 
Cod's  South  Hollow  Well  Field,  back  into  servio 
while  remediation  continues.  Double-cell  hydrau 
lie  containment  also:  (1)  Minimizes  the  volume  o 
water  requiring  treatment  and  maximizes  the  pol 
lutant  concentration;  (2)  Reduces  flushing  times 
(3)  Provides  flexibility,  permitting  a  control  oi 
flushing  time  without  changing  the  rate  of  wate 
produced  from  the  inner  cell  for  treatment;  and  (4 
Contains  the  pollutant  plume.  If  the  inner  eel 
system  fails,  the  outer  cell  contains  and  collect 
any  escaping  pollutant.  (See  also  W87-01669 
(Lantz-PTT) 
W87-01677 


PRACTICAL  ASPECTS  OF  THE  DESIGN,  IN 
STALLATION  AND  OPERATION  01 
GROUND  WATER  EXTRACTION  SYSTEMS, 

Harding-Lawson  Associates,  Novato,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01678 


ASSESSMENT  OF  PURGE  WELL  EFFECTTVE 
NESS  FOR  AQUIFER  DECONTAMINATION 

Geologic  Testing  Consultants  Ltd.,  Ottawa  (On 

tario). 

R.  B.  Whiffen,  and  J.  M.  Bahr. 

IN:  The  Fourth  National  Symposium  and  Exposi 

tion  on  Aquifer  Restoration  and  Ground  Wate 

Monitoring,  May  23-25,  1984.  The  Fawcett  Center 

Columbus,  Ohio,   p  75-81,   14  fig,   3  tab,  4  rel 

Descriptors:  'Purge  wells,  'Aquifers,  'Ground 
water  pollution,  'Water  pollution  treatment,  Wate 
quality  control,  Ottawa,  Canada,  Sand,  Gravel 
Volatile  organics,  Plumes,  Monitoring,  Tracers 
Kinetics. 

A  purge  well  test  study  was  undertaken  during  thi 
1983  field  season  in  a  contaminated  sand  an< 
gravel  aquifer  near  Ottawa,  Canada.  The  contami 
nants  present  consist  primarily  of  volatile  organic 
from  the  disposal  of  laboratory  wastes.  The  objec 
tives  of  the  study  include  characterization  of  th 
desorption  parameters  of  the  organics  and  evalua 
tion  of  the  effectiveness  and  applicability  of  th 
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purge  well  technique  for  aquifer  decontamination. 
Within  the  contaminant  plume,  the  contaminants 
present  in  highest  concentrations  were  diethylether 
and  tetrahydrofuran  with  lesser  concentrations  of 
benzene,  toluene,  dichloromethane,  1,2-dichlor- 
oethane,  1,1-dichloroethylene,  trans- 1,2-dichlor- 
oethylene  and  1,1,1-trichloroethane.  Test  method- 
ology consisted  of  injecting  fresh  water  in  one 
while  simultaneously  withdrawing  contaminated 
water  from  a  second  well  at  5  m  distance  and 
monitoring  the  contaminant  desorption  in  the  aqui- 
fer at  numerous  multi-level  sampling  points  strate- 
gically situated  within  the  two-well  flow  field. 
Two  nonreactive  tracers,  iodide  and  metatrifluoro- 
methylbenzoic  acid,  were  added  at  the  injection 
well  to  monitor  fresh  water  transport.  Groundwat- 
er concentrations  for  the  nine  volatile  organics  and 
the  two  tracers  were  monitored  over  a  six-day  test 
period  that  included  three  step  changes  in  injec- 
tion-withdrawal flow  rate.  Groundwater  samples 
for  volatile  organic  analysis  were  collected  using 
methods  which  minimized  both  atmospheric  con- 
tamination and  the  loss  of  the  volatiles.  Dispersivi- 
ties  of  approximately  5  cm  were  obtained  from  the 
analysis  of  the  nonreactive  tracer  breakthrough 
curves  from  the  multi-level  point-sampling  devices. 
Considerable  tailing  of  the  desorption  curves  was 
observed  and  is  attributed  to  nonequilibrium  (kinet- 
ic) efforts  on  the  desorption  process.  (See  also 
W87-01669)  (Lantz-PTT) 
W87-01679 


SUBSURFACE  ORGANIC  RECOVERY  AND 
CONTAMINANT  MIGRATION  SIMULATION, 

P.  L.  Campbell,  R.  C.  Bost,  and  R.  W.  Jacobsen. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  82-88,  4  fig. 

Descriptors:  'Simulation  analysis,  *Water  pollu- 
tion control,  'Path  of  pollutants,  *Organic  com- 
pounds, *Water  quality  control,  'Groundwater 
pollution,  Aquifers,  Pump  wells,  Groundwater 
movement,  Geohydrology. 

A  groundwater  contamination  investigation  and 
remedial  action  program  was  implemented  at  a 
major  chemical  plant.  Investigations  were  complet- 
sd  (0  to  identify  spatial  contaminant  extent,  and 
[2)  to  identify  and  eliminate  a  myriad  of  horizontal 
md  vertical  migration  pathways.  Actions  were 
taken  to  remedy  the  circumstance.  Several  ap- 
proaches and  techniques  were  used  to  delineate  the 
movement  of  free-phase  shallow  subsurface  organ- 
ic contamination,  discover  the  mechanism  of  mi- 
jration  to  an  underlying  industrial  aquifer  and 
ievelop  early  corrective  responses.  Approaches 
md  techniques  that  should  find  wide  applicability 
nclude:  (1)  Development  of  an  understanding  of 
•egional  aquifers;  (2)  Analysis  of  previous  plant 
jeotechnical  data;  (3)  Field-mapping  of  soil  con- 
aminant  levels  with  an  organic  vapor  analyzer;  (4) 
Drganization  and  interpretation  of  pumping  and 
:hemical  character  data  for  supply  and  recovery 
*ells;  (5)  Formulation  and  evaluation  of  hypoth- 
ecs regarding  potential  sources  and  migration 
pathways;  (6)  Execution  of  flow  and  transport 
nodeling,  coupled  with  field  calibration;  and  (7) 
Implementation  of  a  management  plant  to  com- 
pete corrective  strategies.  (See  also  W87-01669) 
Author's  abstract) 
IV87-01680 


REMOVAL  OF  VINYLIDENE  CHLORIDE 
FROM  GROUND  WATER  BY  AIR  STRIPPING 
VND  ACTIVATED  CARBON  ADSORPTION, 

t.  F.  Whittaker,  and  J.  C.  Johnson. 
iN:  The  Fourth  National  Symposium  and  Exposi- 
ion  on  Aquifer  Restoration  and  Ground  Water 
Vlonitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  93-99,  5  fig,  3  tab,  5  ref. 

descriptors:  'Vinylidene  chloride,  'Groundwater 
wllution,  *Air  stripping,  'Activated  carbon,  Ad- 
option, 'Water  pollution  treatment,  Model  stud- 
es,  Water  quality  control,    1,1-dichloroethylene. 

^fter  review  of  the  groundwater  data  and  applica- 
lon  of  a  sophisticated  groundwater  flow  model,  at 
in  industrial  facility  in  eastern  Massachusetts  con- 


taminated with  a  number  of  volatile  organics,  it 
was  decided  that  activated  carbon  adsorption  and 
air  stripping  showed  the  greatest  promise  for  con- 
taminant removal.  To  evaluate  these  treatment 
methods  in  detail,  an  extensive  pilot-scale  study 
was  implemented  to  accomplish  four  objectives: 
(1)  To  identify  the  highest  water  quality  achievable 
by  activated  carbon  contact;  (2)  To  quantify  effec- 
tive carbon  adsorption  life;  (3)  To  generate  air 
stripping  operating  data  sufficient  for  development 
of  full-scale  design  criteria;  and  (4)  To  identify 
potential  operating  problems  with  both  systems. 
Studies  were  carried  out  on  two  different  well 
water  supplies  in  which  1,1-dichloroethylene  was 
the  primary  contaminant.  Consistent  removal  1,1- 
dichloroethylene  to  levels  of  less  than  1  ppb  has 
been  shown  to  be  possible  using  either  granular- 
activated  carbon  adsorption  or  air  stripping.  Re- 
sults from  activated  carbon  adsorption  tests  also 
indicate  that  within  narrow  limits,  published  iso- 
therm data  can  be  used  as  an  indicator  of  carbon 
column  capacities  until  breakthrough.  Performance 
data  demonstrate  quite  strongly  that  decreasing 
water  flux  definitely  decreased  the  height  of  the 
transfer  unit,  and  consequently  more  efficient  strip- 
ping was  achieved  at  lower  hydraulic  application 
rates.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01681 


AIR  STRIPPING  FOR  VOCS  IN  WATER: 
PILOT-DESIGN-CONSTRUCTION, 

F.  C.  Lenzo. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p   100-110,  7  fig,  3  tab,  8  ref. 

Descriptors:  'Air  stripping,  'Volatile  organics, 
'Pilot  plants,  'Design  standards,  'Construction, 
Water  quality  control,  Gas  chromatography,  Mass 
transfer,  Organic  compounds,  Water  pollution 
treatment. 

In  an  air-stripping  system  air  and  water  are  run 
countercurrent  over  a  layer  of  loose-dumped  or 
structure  packing.  Intimate  mixing  takes  place  and 
the  contaminant  moves  out  of  the  water  and  into 
the  relatively  clean  passing  air.  The  water  is  col- 
lected at  the  base  of  the  unit  and  the  air  is  dis- 
persed into  the  atmosphere.  Design  procedures  for 
air-stripping  systems  are  still  being  developed  and 
improved.  Although  modeling  has  been  done  with 
these  systems,  much  remains  to  be  learned.  As  a 
result  of  this  situation,  test  work  becomes  a  neces- 
sary part  of  design.  During  pilot-scale  studies  a 
variety  of  air-to-water  ratios  and  water  loadings 
are  tested  using  a  scaled-down  air  stripping  unit. 
For  each  test  run,  samples  are  taken  at  various 
depths  of  packing  and  analyzed  for  organic  con- 
taminants using  gas  chromatography.  The  test  re- 
sults are  used  in  combination  with  mass  transfer 
theory  and  previous  test  and  full-scale  experience 
to  arrive  at  design  constants.  Air  stripping  has 
proven  itself  a  cost-effective,  practical  method  of 
treatment  for  water  contaminated  with  organic 
compounds.  The  exact  limits  of  its  applicability  are 
still  being  explored  and  its  use  in  potable  water 
treatment  and  waste  site  cleanup  have  made  it 
visible  as  a  potential  process/treatment  system  for 
resource  recovery  and  industrial  applications  not 
attempted  before.  (See  also  W87-01669)  (Lantz- 
PTT) 
W87-01682 


BIOLOGICAL  TREATMENT  OF  ETHYLENE 
GLYCOL-CONTAMINATED  GROUND  WATER 
AT  NAVAL  AIR  ENGINEERING  CENTER  LA- 
KEHURST,  NEW  JERSEY, 

OH.  Materials  Co.,  Findlay,  OH. 
P.  E.  Flathman,  J.  R.  Quince,  and  L.  S.  Bottomley. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  111-119,  4  fig,  2  tab,  33  ref. 

Descriptors:  'Biological  treatment,  'Ethylene 
glycol,  'Groundwater  pollution,  'Lakehurst,  New 
Jersey,  Water  pollution  treatment,  Cost-benefit 
analysis,  Case  histories,  Effluents,  Biodegradation, 
Water  treatment,  Organic  compounds,  Nitrogen, 
Phosphorus. 


Water  Quality  Control — Group  5G 

Biological  treatment  following  spills  of  biodegrad- 
able hazardous  organic  compounds  in  the  soil/ 
groundwater  environment  can  be  a  cost-effective 
technique  when  proper  engineering  controls  are 
applied.  Biodegradation  of  hazardous  organic  con- 
taminants by  microorganisms  can  minimize  liability 
by  converting  toxic  reactants  into  harmless  end 
products.  The  case  history  presented  describes:  (1) 
bench  scale  evaluation  of  the  potential  for  biologi- 
cal cleanup  in  the  spill  site  matrix,  (2)  field  imple- 
mentation and  (3)  removal  rates  of  ethylene  glycol 
at  the  spill  site.  The  underground  recovery  and 
treatment  system,  was  used  to  effectively  address 
ethylene  glycol  contamination  in  the  groundwater 
environment.  For  this  project,  a  recovery  system 
was  used  to  withdraw  contaminated  water  from 
the  ground  for  aboveground  biological  treatment. 
Effluent  from  the  treatment  system  was  reinjected 
into  the  subsurface  environment,  creating  a  closed- 
loop  system.  Biodegradation  of  ethylene  glycol 
took  place  in  the  soil/groundwater  environment,  as 
well  as  aboveground  in  the  biological  treatment 
system.  The  injection  system  was  used  to  inoculate 
the  underground  environment  with  microbes  capa- 
ble of  biodegrading  the  organic  contaminants  and 
to  provide  the  inorganic  nitrogen  and  phosphorus 
necessary  to  support  microbial  growth.  Cost-effec- 
tiveness, minimal  disturbance  to  existing  oper- 
ations, on-site  destruction  of  spilled  compounds 
and  permanence  of  solution  are  several  of  the 
advantages  identified  in  this  project  for  implement- 
ing biodegradation  as  a  technique  for  spill  cleanup 
and  environmental  restoration.  (See  also  W87- 
01669)  (Author's  abstract) 
W87-01683 


BIOLOGICAL  TREATMENT  OF  A  BRINE 
GROUND  WATER  CONTAMINATED  WITH 
HIGH  CONCENTRATIONS  OF  ORGANICS, 

DETOX,  Inc.,  Dayton,  OH. 
E.  K.  Nyer,  and  R.  E.  Sauer. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  120-126,  12  fig,  4  ref. 

Descriptors:  'Biological  treatment,  'Groundwater 
pollution,  'Brines,  'Organic  compounds,  Satura- 
tion zone,  Waste  management,  Water  quality  con- 
trol, Pumps,  Activated  sludge,  Organic  carbon, 
Water  treatment. 

A  shallow,  saline,  non-potable  saturated  zone  con- 
sisting of  silty-sand  was  contaminated  under  a  haz- 
ardous waste  management  facility  when  a  pond 
liner  was  punctured  by  construction  equipment 
during  a  cleaning  operation.  Water  is  withdrawn 
from  several  central  wells,  treated,  and  recharged 
to  the  aquifer.  The  combined  central  wells  have  an 
average  concentration  of  15,000  mg/L  dissolved 
solids  and  1,300  mg/L  total  organic  carbon  (TOC) 
with  the  main  component  being  400  mg/L  of 
phenol.  The  recharge  water  must  have  less  than  18 
mg/L  TOC  and  less  than  0.2  mg/L  phenol.  The 
aquifer  is  a  natural  brine  aquifer  so  the  dissolved 
solids  will  not  be  removed.  Based  upon  the  devel- 
opment of  the  groundwater  recovery  system  and 
full-scale  treatment  system,  several  conclusions  can 
be  made:  (1)  For  wells  placed  in  shallow  silty-sand 
layer,  eductors  will  be  more  efficient  than  submers- 
ible pumps;  (2)  Although  there  are  maintenance 
problems  associated  with  the  eductors,  they  are 
not  as  labor-intensive  as  the  submersible  pumps;  (3) 
French  drains  and  re-injection  pits  can  be  used  to 
quickly  alter  a  groundwater  flow  pattern;  (4)  The 
full-scale  treatment  system  design  included  a  first- 
stage  activated  sludge  system,  a  second-stage  fixed 
film/activated  sludge  system,  a  dual  media  filter 
and  a  carbon  adsorption  column.  This  system  was 
economical  and  could  easily  be  changed  to  reflect 
the  changes  in  the  influent  concentration;  (5)  After 
overcoming  salt  inhibition  and  low-nutrient  con- 
centration, the  pilot  plant  was  able  to  consistently 
remove  70%  of  the  influent  TOC;  and  (6)  Site 
personnel  with  no  previous  water  treatment  experi- 
ence can  be  trained  to  operate  a  biological  system. 
(See  also  W87-01669)  (Lantz-PTT) 
W87-01684 
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EVALUATION  OF  A  PROPOSED  SYNTHETIC 
CAP  AND  CONCRETE  CUTOFF  WALL  AT 
LOVE  CANAL  USING  A  CROSS-SECTIONAL 
MODEL, 

GeoTrans,  Inc.,  Reston,  VA. 
R.  M.  Cohen,  and  J.  W.  Mercer. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  131-143,  26  fig,  4  tab,  14  ref. 
EPA  Contract  No.  68-01-6713. 

Descriptors:  'Groundwater  pollution,  'Synthetic 
caps,  'Concrete,  'Cutoff  wall,  'Love  canal, 
'Models,  'Water  pollution  treatment,  Cutoffs,  Ni- 
agara Falls,  New  York,  Hydraulic  design,  Hydrau- 
lic gradient,  Flow  profiles,  Dolomite,  Seasonal 
variation,  Permeability,  French  drains. 

Remedial  actions  taken  at  the  Love  Canal  site  in 
Niagara  Falls,  New  York,  consist  of  a  clay  cover 
and  french  drain,  which  were  constructed  in  1978 
and  1979.  Additional  remedial  measures  proposed 
included  encapsulating  the  site  with  a  concrete 
cutoff  wall  and  a  semi-impermeable  cover.  The 
potential  hydraulic  effects  of  these  proposed  addi- 
tional remedial  actions  are  evaluated  using  a  nu- 
merical model.  Several  different  cases  are  consid- 
ered and  include:  no  additional  corrective  actions, 
synthetic  cover  only,  synthetic  cover  and  cutoff 
wall,  and  addition  of  a  second  french  drain.  The 
effectiveness  of  these  cases  was  evaluated  with 
regard  to:  dewatering  the  shallow  flow  system, 
french  drain  flux,  and  reversal  of  vertical  hydraulic 
gradients.  The  study  concluded  that:  (1)  For  the 
case  of  no  additional  corrective  actions,  the  simu- 
lated drain  flux  50  years  after  the  date  when  the 
proposed  measures  would  have  been  installed  is 
0.128  cu  ft/day  per  foot  of  drain;  (2)  An  extended 
impermeable  cap  without  a  wall  would  reduce 
drain  flux  by  approximately  50-70%,  compared  to 
the  case  of  no  additional  corrective  action;  (3)  The 
incremental  effect  of  a  wall  may  reduce  drain  flux 
by  approximately  10%;  (4)  The  maximum  reduc- 
tion in  drain  flux  due  to  the  wall  will  be  realized 
about  20  years  after  construction;  (5)  A  cutoff  wall 
may  substantially  reduce  ground  water  inflow  in 
areas  of  increased  permeability;  (6)  The  flow 
system  at  present,  assuming  no  additional  correc- 
tive action  and  ignoring  seasonal  variation,  may  be 
near  steady  state;  (7)  The  wall  would  have  no 
effect  within  the  area  bounded  by  the  french  drain 
system;  (8)  A  reversal  of  gradient  between  the 
Lockport  dolomite  and  shallow  flow  system  may 
occur  within  the  area  bounded  by  the  french  drain 
without  any  additional  corrective  action;  (9)  The 
reversal  of  gradient  in  the  area  between  the  drain 
and  wall  would  be  more  extensive  if  the  wall  is 
constructed;  (10)  Wall  construction  would  restrict 
contaminant  movement  in  either  direction  through 
the  shallow  flow  system  at  the  wall  location;  and 
(11)  Installation  of  a  second  french  drain  instead  of 
a  cutoff  wall  at  the  location  of  the  proposed  wall 
would  better  achieve  all  goals  of  the  remedial 
program  except  for  the  objective  of  reducing  long- 
term  operating  costs  associated  with  handling  and 
treating  drain  flux.  (See  also  W87-01669)  (Lantz- 
PTT) 
W87-01685 


TRANSPORT  MODELING  IN  THE  RESTORA- 
TION OF  STRATIFIED  AQUIFERS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
J.  G.  Melville,  O.  Guven,  and  F.  J.  Molz. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  144-150,  13  fig,  6  ref.  EPA 
Agreement  CR810701-01-0. 

Descriptors:  'Model  studies,  'Water  pollution 
treatment,  'Dispersion,  'Groundwater  movement, 
•Path  of  pollutants,  'Groundwater  pollution, 
•Water  pollution  treatment,  Aquifers,  Stratifica- 
tion, Mathematical  studies,  Pumping,  Hydraulic 
conductivity. 

A  method  of  aquifer  restoration  that  may  be  eco- 
nomically feasible  is  the  removal  of  contaminated 
water  by  pumping  from  withdrawal  wells.  Previ- 
ous studies  about  the  applicability  of  solute  trans- 
port models  to  the  initial  evaluation  of  such  pump- 


ing schemes,  concluded  that  advection-based 
models  may  be  the  most  practical  evaluation  alter- 
native. The  present  paper  builds  on  this  by  dealing 
in  more  detail  with  advection-based  models  of 
contaminant  recovery  from  aquifers  having  dis- 
crete or  continuous  horizontal  layering  (stratifica- 
tion) parallel  to  the  flow  direction.  The  mathemat- 
ics describing  advection-dominated  contaminant 
transport  when  dispersion  is  neglected  are  often 
relatively  simple.  In  the  case  of  a  stratified  aquifer, 
non-dimensional  expressions  are  developed  for  re- 
covery times  and  compared  with  recovery  times 
for  an  'equivalent'  homogeneous  aquifer.  Expres- 
sions for  the  recovery  concentration  history  are 
also  developed.  The  analysis  shows  the  importance 
of  at  least  considering  the  vertical  variation  of 
horizontal  hydraulic  conductivity  when  attempting 
to  model  contaminant  migration  in  groundwater. 
An  important  point  to  be  made  in  this  study  is  that 
modest  variations  in  hydraulic  conductivity  K(z) 
that  are  undetectable  in  standard  pumping  tests  can 
induce  considerable  mixing.  If  this  advective-dis- 
persion  is  interpreted  as  the  dispersion  in  the  one- 
dimensional  advection-dispersion  model,  a  simple 
explanation  of  scale  dependent  dispersivity  can  be 
developed.  From  a  practical  point  of  view,  the 
results  strongly  suggest  that  careful  measurement 
of  K(z)  is  important  for  development  of  aquifer 
restoration  schemes.  (See  also  W87-01669)  (Lantz- 
PTT) 
W87-01686 


MODEL  STUDY  OF  SELECTED  MITIGATrVE 
STRATEGIES  TO  CONTROL  RADIONUCLIDE 
MIGRATION  IN  GROUND  WATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  L.  Skaggs. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  151-161,  21  fig,  2  tab,  13  ref. 

Descriptors:  'Model  studies,  'Water  quality  con- 
trol, 'Radioisotopes,  'Path  of  pollutants,  'Ground- 
water movement,  'Groundwater  pollution,  Texas, 
Flow  profiles,  Groundwater  barriers,  Piezometry, 
Injection  wells,  TRANS,  Hydraulic  gradient,  Cut- 
offs. 

A  groundwater  flow  and  transport  model  is  used 
to  evaluate  the  effectiveness  of  selected  contami- 
nant mitigation  techniques  to  control  radionuclide 
migration  in  groundwater.  The  study  is  conducted 
for  a  shallow,  semiconfined  aquifer  located  in  the 
Gulf  Coastal  Plain  of  Texas.  A  point  source  release 
of  strontium-90  is  assumed.  The  redirection  of 
groundwater  flow  and,  consequently,  transport  to 
more  circuitous  routes  is  the  basic  strategy  evaluat- 
ed. This  strategy  results  in  longer  travel  times  and, 
therefore  greater  natural  decay  of  radionuclides. 
The  mitigative  techniques  considered  include:  (1) 
construction  of  engineered  barriers  to  groundwater 
flow  and  transport,  and  (2)  groundwater  with- 
drawal and  injection  for  piezometric  surface  modi- 
fication. The  study  is  conducted  using  TRANS,  a 
two-dimensional  groundwater  flow  and  transport 
code  developed  by  the  Illinois  State  Water  Survey. 
With  its  many  features  (i.e.  the  ability  to  simulate 
the  effects  of  internal  and  external  boundaries, 
pumping  and  injection,  etc.),  TRANS  provides  the 
means  to  evaluate  performance  of  both  engineered 
barriers  and  groundwater  withdrawal/injection 
with  reasonable  ease  and  efficiency.  The  evalua- 
tion of  the  mitigative  techniques  is  made  on  the 
basis  of  achievable  mitigation  (i.e.  increase  in  path 
length  and  travel  time)  as  a  function  of  site  hydro- 
geology  and  basic  mitigative  technique  design 
characteristics.  The  model  simulation  results  indi- 
cate that  all  the  mitigation  measures  evaluated 
would  significantly  increase  groundwater  and  con- 
taminant travel  times.  The  results  also  indicate  that 
the  hydraulic  barrier  evaluated  would  be  more 
effective  in  mitigating  radionuclide  migration  at 
the  study  site  than  the  specific  constructed  barriers 
considered.  Finally,  upgradient  cutoffs  proved 
more  effective  in  increasing  groundwater  travel 
time  than  downgradient  cutoffs  of  the  same  length. 
(See  also  W87-01669)  (Lantz-PTT) 
W87-01687 


REMEDIAL    ACTION     EVALUATION    WITH 
SIMPLIFIED  METHODS, 


Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
S.  M.  Brown. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  162-172,  7  fig,  3  tab,  39  ref. 
EPA  Contract  No.  68-03-31 16. 

Descriptors:  'Water  pollution  treatment  'Ground- 
water pollution,  'Waste  management, 
•Wastewater  treatment,  Well  hydraulics,  Drain 
hydraulics,  Groundwater  mounding,  Seepage,  In- 
filtration, Mapping,  Path  of  pollutants. 

A  number  of  analytical  and  semi-analytical  meth- 
ods are  available  for  evaluating  the  performance  of 
subsurface  and  waste  control  remedial  actions.  The 
available  methods  can  be  grouped  as  follows:  (1) 
well  hydraulics,  (2)  drain  hydraulics,  (3)  ground- 
water mounding,  (4)  seepage/  infiltration,  (5)  su- 
perposition, (6)  transformation  methods,  (7)  con- 
formal  mapping,  and  (8)  contaminant  transport 
These  'simplified  methods'  are  ideally  suited  to  the 
screening  of  potentially  feasible  remedial  actions. 
In  some  cases,  they  can  also  be  used  to  conduct 
detailed  analyses  and  to  develop  conceptual  de- 
signs. The  basic  assumptions  and  limitations  under- 
lying these  methods  precludes  the  complete,  de- 
tailed evaluation  of  all  remedial  actions.  Certain 
design  objectives  and  remedial  action  configura- 
tions are  difficult  or  impossible  to  analyze.  Many 
of  the  more  commonly  used  methods  have  been 
inventoried  in  several  useful  handbooks  and  manu- 
als. A  number  of  them  have  also  been  programmed 
for  use  on  hand-held  calculators  and  micro-com- 
puters. These  programs  expand  the  usefulness  of 
certain  methods  and  reduce  the  level  of  effort 
required  to  apply  them  to  practical  problems  of 
interest  to  site  contractors  and  state  and  federal 
superfund  staff.  (See  also  W87-01669)  (Author's 
abstract) 
W87-01688 


USE  OF  COMPUTER  MODELFNG  TECH- 
NIQUES IN  THE  DESIGN  OF  A  MONITOR- 
ING PROGRAM  AT  A  HAZARDOUS  WASTE 
SITE, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
J.  E.  Sevee,  and  R.  A.  Lewis. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  195-199,  2  fig. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Computer  models,  'Monitoring, 
•Hazardous  wastes,  *Waste  disposal  sites,  'Design 
standards,  Love  Canal,  New  York,  Water  quality 
control,  Model  studies,  Path  of  pollutants,  Cost- 
benefit  analysis,  Water  pollution  treatment. 

General  considerations  for  the  design  of  a  long- 
term  monitoring  program  are  discussed  as  specifi- 
cally applied  to  the  Love  Canal  site.  In  this  ongo- 
ing project,  numerical  methods  are  used  to  simu- 
late the  hydrogeology  of  the  site,  utilizing  para- 
metric analysis  in  areas  where  data  is  limited.  The 
latest  data  available  from  a  recently  completed 
review  of  all  available  data  from  Love  Canal  stud- 
ies and  information  will  be  utilized  in  the  calibra- 
tion of  the  model.  Modeling  is  viewed  as  a  useful 
tool  in  the  design  of  a  long-term  monitoring  pro- 
gram whose  goals  are  to:  (1)  Maintain  surveillance 
of  chemical  migration;  (2)  Provide  early  warning 
of  significant  migration;  (3)  Provide  data  on  the 
effectiveness  of  current  and  proposed  remedial  ac- 
tions; and  (4)  Provide  a  data  base  for  habitability 
decisions.  The  modeling  effort  will  be  used  to 
define  probable  pathways,  and  rates  of  conserva- 
tive solute  transport,  for  the  selection  of  existing 
wells  or  the  placement  of  new  wells,  to  provide  a 
cost-effective  monitoring  program  to  meet  the  de- 
fined goals.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01691 


BACKGROUND  GROUND  WATER  QUALITY 
MONITORING:  TEMPORAL  VARIATION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

D.  C.  Allen,  and  S.  E.  Walker. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
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Don  oo  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fa  ween  Center, 
Columbus.  Ohio,  p  226-231,  7  fig,   1  tab,   10  ref. 

Descriptors      'Baseline     studies,     'Groundwater 

r[y,  'Monitoring,  Temporal  variations,  Land- 
•Groundwater  pollution.  'Observation  wells. 
Water  quality  control.  Water  pollution  effects. 
Seasonal  variations.  Aquifers,  Graphical  analysis. 

Current  landfill  disposal  practices  and  regulations 
require  the  installation  and  periodic  sampling  of 
groundwater  monitoring  wells  to  measure  back- 
ground, and  to  monitor  operational  and  post-clo- 
sure, groundwater  quality  at  landfill  sites.  For  the 
results  of  this  monitoring  to  be  meaningful,  the 
reviewer  must  have  a  sound  understanding  of  the 
potential  variations  in  groundwater  quality  prior  to 
the  onset  of  any  landfill  contaminant  impact.  Apart 
from  differences  in  sampling  and  analytical  proce- 
dures, significant  variations  may  result  from  the 
trauma  of  the  monitoring  well  installation  or  from 
temporal  variations  in  the  natural  quality  of  the 
groundwater.  This  paper  presents  and  reviews 
background  water  quality  data  from  nine  monitor- 
ing wells  at  four  geologically  different  sites  in 
northern  New  England.  Graphical  techniques  are 
used  to  identify  monitoring  parameters  that  exhibit 
temporal  variation.  The  results  of  this  study  indi- 
cate: temporal  variation  is  apparent  in  monitoring 
weDs  sampled  quarterly  for  as  few  as  two  years; 
certain  monitoring  parameters  exhibit  recurring 
temporal  variation  closely  correlated  with  seasonal 
changes;  recurring  seasonal  variation  in  ground- 
water quality  shifts  slightly  from  year  to  year;  the 
amplitude  and  frequency  of  temporal  variation  is 
dependent  to  a  degree  on  the  depth  and  nature  of 
the  aquifer.  (See  also  W87-01669)  (Author's  ab- 
stract) 
W87-01695 


GROUND  WATER  MONITORING:  A  PRACTI- 
CAL .APPROACH  FOR  MAJOR  UTILITIES, 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01699 


DRILLING  CONTAINMENT  SYSTEM  FOR 
HAZARDOUS  WASTE  SITE  INVESTIGA- 
TIONS, 

OH.  Materials  Co.,  Findlay.  OH. 
J.  R  Hitchings,  and  L.  Holm. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
CoJcmbus,  Ohio,  p  283-287,  7  fig. 

Descriptors:  *E>ri]ling  wastes,  'Hazardous  wastes. 
'Waste  disposal,  *On-site  investigations.  Hydro- 
geology,  Observation  wells,  Water  pollution  pre- 
vention, Ohio,  Design  standards,  Construction, 
Monitoring,  Cost-benefit  analysis. 

Hydrogeological  investigations  at  hazardous  waste 
sites  normally  require  the  installation  of  wells 
beyond  the  waste  site  boundaries  to  adequately 
determine  the  extent  of  contamination  and  the  ap- 
propriate remedial  action  alternatives.  During  the 
installation  of  these  off-site  site  wells,  a  good  deal 
of  waste  is  generated  at  each  location.  These 
wastes  may  be  contaminated  and  must  be  con- 
tamed  in  order  to  protect  the  public,  the  localized 
environment  and  the  drilling  contractor.  This 
paper  describes  the  design,  construction  and  imple- 
mentation of  the  drilling  containment  system  uti- 
lized for  off-site  wells  at  Chem-Dyne,  in  Ohio.  The 
effectiveness  of  the  containment  system  is  re- 
viewed in  terms  of  the  objectives  achieved  and  the 
quantity  of  waste  material  recovered  from  the  con- 
tainment system.  The  drilling  containment  system 
utilized  for  the  installation  of  off-site  monitoring 
weDs  at  the  Chem-Dyne  facility  proved  effective 
m  attaining  the  objectives  desired.  Most  important- 
ly, the  containment  system  provided  a  means  to 
effectively  contain  the  migration  of  potentially 
hazardous  substances  into  a  sensitive  environment. 
Although  a  containment  system  adds  to  the  cost  of 
installation  of  monitoring  wells,  it  is  believed  that 
the  inherent  benefit  of  containing  the  waste  prod- 
ucts and  in  belaying  potential  litigation  and  bad 
public  relations  is  well  worth  the  investment  by  a 
drilling  contactor.  (See  also  W87-01669)  (Lantz- 
PTT) 


W87-01701 


roENTTFICATION  AND  REMOVAL  OF  HY- 
DROCARBONS FROM  UNCONSOLIDATED 
SEDIMENTS  .AFFECTED  BY  TIDAL  FLUCTU- 
ATIONS, 

Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary'  bibliographic  entry  see  Field  5A. 
W87-01706 


PETROLEUM     PRODUCT     RECOVERY     LN 

COASTAL    FACILITIES     UTILIZING    TIDAL 

FLUCTUATIONS, 

Haley  and  Aldrich,  Inc.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01707 


GROUND  WATER  DECONTAMINATION 
TECHNIQUES  FOR  REMOVAL  OF  FREE 
FLOATING  AND  DISSOL\ED  HYDROCAR- 
BONS FROM  A  WATER  TABLE  AQUIFER 
0\ERLYLNG  THE  FLORTDAN  AQUIFER  LN 
SOUTHWEST  FLORIDA 

Oil    Recovery     Systems,    Inc.,    Needham,    MA. 
Groundwater  Technology  Div. 
For   primary   bibliographic   entrv   see   Field   5D. 
W87-01708 


PUMPED  REMOVAL  OF  IMMISCIBLE 
PHASES:  AN  OVERLOOKED  ALTERNATIVE 
AT  HAZARDOUS  WASTE  SITES, 

D.  F.  Unites,  J.  Wolf,  and  M.  I.  Casslar. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  339-344,  2  fig,  2  tab,  2  ref. 

Descriptors:  'Pumps.  'Immiscible  phases,  'Haz- 
ardous wastes,  'Disposal  sites,  Water  pollution 
treatment,  Industrial  wastes,  Cost  analysis. 
Groundwater  pollution,  Creosote,  Tar,  Polychlori- 
nated  biphenyls,  Sands,  Gravel. 

The  pumped  removal  of  immiscible  fluid  phases 
has  a  long  record  of  successful  application  for 
aquifer  renovation  in  the  petroleum  industry. 
However,  very  little  consideration  has  been  given 
to  the  use  of  this  technique  in  the  remedial  actions 
at  hazardous  waste  sites.  At  these  sites,  typically 
some  form  of  containment  or  excavated  removal  is 
proposed.  Less  often,  the  pumping  and  treatment 
of  contaminated  groundwater  may  be  considered. 
Where  suitable  conditions  exist,  pumped  removal, 
either  alone  or  in  combination  with  other  remedial 
activities,  may  offer  a  more  cost-effective  means  of 
reducing  the  overall  environmental  risks.  The  fea- 
sibility of  pumped  removal  is  dependent  on  the 
nature  of  the  contaminant  and  the  hydrologic  envi- 
ronment. Immiscible  fluids  such  as  creosote,  tars, 
PCB-contaminated  oils  and  certain  solvents  are 
candidates  for  removal.  Highly  pervious  geologic 
environments  such  as  coarse  sands  and  gravels  or 
highly  fractured  zones  offer  the  best  possibilities  of 
recovery'.  (See  also  W87-01669)  (Author's  abstract) 
W87-O1709 


ORGANIC  CONTAMINANT  CONTROL  LN  A 
GULF  COAST  AQUIFER, 

B.  S.  Yare,  J.  A.  Connor,  and  D.  J.  Schaezler. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  371-374,  2  fig,  4  tab. 

Descriptors:  'Organic  compounds,  'Groundwater 
pollution,  'Water  pollution  control,  'Water  qual- 
ity, Control,  'Coastal  aquifers.  Industrial  wastes. 
Waste  storage,  Organic  solvents.  Plumes,  Path  of 
pollutants,  Sinks,  Wastewater  treatment.  Aeration, 
Observation  wells,  Air  stripping,  Pumping. 

A  Gulf  Coast  electronic  products  company  stored 
spent  organic  solvents  in  a  buried  concrete  tank. 
Observation  wells  installed  adjacent  to  the  tank 
detected  solvents  in  the  saturated  silty  sand  under- 
lying the  site.  Additional  observation  wells  were 
installed  to  define  the  areal  extent  of  the  contami- 
nant plume  and  determine  its  direction  and  rate  of 
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movement.  A  pumping  withdrawal  system  was 
designed  with  distance-drawdown  data  obtained 
from  a  pumping  test  on  wells  located  in  the  center 
of  the  plume.  Withdrawal  of  30  gpm  from  each  of 
three  existing  observation  wells  will  produce  a 
hydraulic  sink  over  the  entire  areal  extent  of  the 
contaminant  plume.  Treatability  studies  indicated 
that  passing  the  withdrawn  groundwater  through 
an  existing  waste  water  aeration  tank  was  the  least 
expensive  treatment  alternative  as  compared  to 
building  a  new  packed  column  or  using  an  existing 
cooling  tower  to  air  stnp  the  withdrawn  ground- 
water. The  withdrawal  and  treatment  systems 
were  put  into  operation  in  March  1984.  Routine 
monitoring  is  planned  to  determine  the  effective- 
ness of  the  withdrawal  system.  (See  also  W87- 
01669)  (Author's  abstract) 
W87-01713 


ON-SITE  CONTAINMENT  OF  PCB-CONTAMI- 
NATED SOLUS  AT  AEROVOX  INC.,  NEW  BED- 
FORD. NLASSACHUSETTS. 

For  primary  bibliographic  entrv  see  Field  5B. 
W87-01714 


GROUND  WATER  RESTORATION 

PROJECTS:  FIVE  CASE  HISTORIES, 

OH.  Materials  Co.,  Findlay.  OH. 
D.  L.  Winegardner.  and  J.  R.  Quince, 
IN   The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus.  Ohio,  p  386-393,  11  fig. 

Descriptors:  'Groundwater  pollution.  'Water  pol- 
lution treatment.  'Case  studies,  'Groundwater  de- 
contamination, Aquifer  characteristics.  Water  qual- 
ity control,  Geohydrology.  Water  pollution 
sources.  Path  of  pollutants,  Water  use.  Chemical 
analysis.  Physical  analysis,  Regulations. 

The  selection  of  the  most  appropriate  recovery/ 
treatment  techniques)  needed  to  restore  a  con- 
taminated aquifer  is  a  multifaceted  process.  Several 
important  parameters  that  require  evaluation  to 
determine  the  appropriate  alternatives  are  listed 
below  (not  necessarily  in  order  of  importance):  age 
of  contaminant  incident,  size  and  type  of  source 
(slug  or  continuous),  extent  of  contamination  in 
lateral  and  vertical  directions,  hydrogeologic  set- 
ting, use  of  local  groundw  ater  (immediate  and  long 
term),  chemical  and  physical  character  of 
contaminant(s).  public  opinion,  dictates  (guidance) 
of  regulatory  agencies,  natural  in  situ  chemical.' 
biological  treatment  and  source  removal.  After 
careful  consideration  of  each  of  these  parameters 
and  some  preliminary  studies  of  the  site  involved, 
an  optimum  restoration  program  can  be  designed 
and  implemented.  The  factors  listed  above  may 
vary  in  significance  and  in  some  cases  may  not  be 
important  Each  of  the  case  histories  discussed  in 
this  paper  have  been  designed  to  accomodate  the 
specific  parameters  involved.  The  cases  range  from 
immediate  action  following  a  spill  to  planned  re- 
covery of  material  that  had  been  present  in  the 
ground  for  possiblv  100  years.  (See  also  W87- 
01669)  (Lantz-PTT) 
W87-01715 


IMPACT  AND  RECOVERY  OF  CHROMIUM 
WASTE  LEAKED  BENE\TH  AN  LNDUSTRLAL 
PLANT, 

Ontario  Ministry  of  the  Environment,  Toronto. 
B.  Novakovic. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring.  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  394-400,  6  fig,  3  ref. 

Descriptors:  'Chromium,  'Industrial  wastes, 
•Leakage,  'Fate  of  pollutants,  Water  pollution  ef- 
fects, Ontario,  Geohydrology,  Drinking  water, 
Water  quality  control,  Surface  water.  Groundwat- 
er decontamination,  Wells,  Glacial  tills.  Pumping. 

Due  to  the  use  of  improper  liner  material,  chromi- 
um plating  solution  leaked  beneath  the  0.2  m  con- 
crete floor  of  an  industrial  plant  in  southern  Ontar- 
io in  early  December.  1982.  This  resulted  in  a  loss 
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of  2,273  kg  of  chromic  acid.  Geological  and  man- 
made  factors  controlled  the  migration  of  the  leaked 
chromium  plating  solution.  The  bulk  of  the  solu- 
tion remained  beneath  the  floor  of  the  plant  in 
permeable  granular  fill  material.  The  underlying 
non-permeable  glacial  till  and  an  existing  low  per- 
meability embankment  outside  the  plant,  prevented 
significant  downward  and  lateral  migration  of  the 
chromium  solution.  Although  the  extent  of  subsur- 
face contamination  was  limited  and  there  was  no 
immediate  threat  to  the  groundwater,  there  was  a 
potential  for  chromium  waste  to  reach  the  nearby 
surface  water  system,  thus  endangering  the  public 
water  supply  source  and  aquatic  life  in  general. 
Mitigative  measures  included  prevention  of  con- 
taminated water  from  leaving  the  property  and 
subsequent  water  treatment.  This  was  followed  by 
the  construction  of  a  system  of  properly  screened 
wells  with  intakes  placed  immediately  above  the 
glacial  till  at  strategic  locations,  predominantly 
inside  the  plant.  The  wells  were  initially  pumped 
and  used  as  an  injection-recovery  well  system, 
effectively  removing  the  bulk  of  chromium  from 
the  shallow  subsurface.  Within  six  months,  78% 
recovery  of  the  lost  chromium  was  attained,  in  the 
process,  3,420  cu  m  of  contaminated  water  was 
pumped,  pretreated  and  then  treated  at  the  compa- 
ny's waste  water  treatment  plant,  where  chromium 
was  removed.  Thus,  the  potential  of  contamination 
of  the  public  water  supply  and  surface  water  was 
eliminated.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01716 


AVAILABILITY  OF  AUTOMATIC  WATER 
QUALITY  MONITORING  FOR  FINNISH  WA- 
TERCOURSES, 

National    Board    of  Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01739 


SOLUTE-LOADING  SOURCES  IN  THE  DIRTY 
DEVIL  RIVER  BASIN,  UTAH, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01758 


OVERVIEW  OF  ENVIRONMENTAL  SURVEIL- 
LANCE OF  WASTE  MANAGEMENT  ACTIVI- 
TIES AT  THE  IDAHO  NATIONAL  ENGINEER- 
ING LABORATORY, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 

T.  H.  Smith,  T.  G.  Hedahl,  E.  W.  Chew,  G.  B. 

Wiersma,  and  L.  J.  Mann. 

Informal  Report  EGG-WM-7155,  February  1986. 

10  p,  6  fig,  2  tab,  7  ref.  DOE  Contract  No.  DE- 

AC07-761D01570. 

Descriptors:  'Environmental  effects,  'Radioactive 
wastes,  'Waste  management,  'Idaho,  'Monitoring, 
Snake  River,  Aquifers,  Regulations,  Waste  dispos- 
al. 

Extensive  environmental  surveillance  is  conducted 
at  the  Idaho  National  Engineering  Laboratory 
(INEL)  of  the  Department  of  Energy  (DOE).  Sur- 
veillance of  waste  management  facilities  is  integrat- 
ed with  the  overall  INEL  Site  surveillance  pro- 
gram. The  following  four  components  of  the  sur- 
veillance program  will  be  briefly  discussed  in  this 
paper.  (1)  Continuing  surveillance  of  environmen- 
tal impacts  on  the  Site,  at  the  Site  boundary,  and  at 
nearby  communities  is  performed  by  DOE's  Radi- 
ological and  Environmental  Sciences  Laboratory 
(RESL).  (2)  The  Snake  River  Plain  aquifer,  which 
underlies  the  INEL,  is  monitored  by  the  U.S. 
Geological  Survey  (USGS).  (3)  Surveillance  at 
INEL  facilities,  including  waste  management  fa- 
cilities, is  conducted  by  their  respective  operating 
contractors.  (4)  Special  surveillance  studies  are 
conducted.  The  discussion  focuses  on  monitoring 
the  environmental  impacts  of  waste  management 
activities,  rather  than  on  monitoring  facility  re- 
leases for  purposes  of  showing  regulatory  compli- 
ance. Results  to  date  indicate  very  small  or  no 
impacts  from  the  INEL  on  the  surrounding  envi- 
ronment. Environmental  surveillance  activities  are 
currently  underway  to  address  key  environmental 
issues  at  the  INEL.  (Lantz-PTT) 


W87-01762 

CENTRALIZED  WASTE  TREATMENT  OF  IN- 
DUSTRIAL WASTEWATER, 

JRB  Associates,  Inc.,  McLean,  VA. 

For   primary  bibliographic  entry   see   Field   5D. 

W87-01770 
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RESEARCH  DESIGN  FOR  THE  INVESTIGA- 
TION OF  THE  MARANA  COMMUNITY  COM- 
PLEX, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Anthropolo- 
gy- 

G.  E.  Rice,  T.  K.  Henderson,  and  S.  k.  Fish. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86- 159969, 
A07  in  paper  copy,  A01  in  microfiche.  Anthropo- 
logical Field  Studies  Report  No.  10,  December 
1985.  122  p,  30  fig,  11  tab,  71  ref. 

Descriptors:  'Archaeology,  'Research  design, 
•Marana,  'Arizona,  Tucson,  Phoenix,  Basins, 
Aqueducts,  Colorado  River. 

The  Marana  Archaeological  Project  was  conduct- 
ed as  part  of  the  construction  of  Phase  A  of  the 
Tucson  Aqueduct,  a  feature  of  the  central  Arizona 
Project  being  built  under  the  authority  of  the 
Bureau  of  Reclamation,  Department  of  the  Interi- 
or, to  bring  water  from  the  Colorado  River  to  the 
Phoenix  and  Tucson  Basins  of  Central  Arizona. 
This  is  a  design  for  the  archaeological  investigation 
of  a  complex  of  sites  in  the  vicinity  of  Marana, 
Arizona.  The  proposed  study  will  focus  on  the 
organization  of  Classic  Period  Communities,  and  is 
designed  to  generate  data  which  can  be  used  for  a 
quantitative  evaluation  of  degrees  of  specialization 
in  craft  production,  access  to  trade  goods,  subsist- 
ence activities,  and  status.  It  is  posited  that  the 
Classic  Period  is  characterized  by  greater  degrees 
of  specialization  than  the  pre-Classic,  and  that  this 
will  be  reflected  in  the  organization  of  communi- 
ties. The  research  design  presents  a  set  of  field  and 
analytical  methods  necessary  for  the  recovery  of 
the  appropriate  categories  of  data,  and  includes 
discussions  of  methods,  and  statistical  procedures 
for  the  reconstruction  of  community  patterns.  (Au- 
thor's abstract) 
W87-00877 


METHOD  TO  OPTIMIZE  THE  FLOOD  RE- 
TENTION CAPACITY  FOR  A  MULTI-PUR- 
POSE RESERVOIR  IN  TERMS  OF  THE  AC- 
CEPTED RISK, 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

For  primary  bibliographic  entry  see  Field  4A. 
W87-01194 


ALLOCATION  OF  AUGMENTED  WATER 
SUPPLY  UNDER  A  PRIORITY  WATER 
RIGHTS  SYSTEM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see   Field   6D. 

W87-01448 


WATER  QUALITY  MONITORING  IN  THE 
STATE-MANAGED  WATERS  OF  THE  NETH- 
ERLANDS, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands).  Surface  Water  Branch. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-01475 


TALLYING  WATER  RESOURCES  GOALS, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  6B. 

W87-01522 


CONSUMER  SURPLUS  UNDER  UNCERTAIN- 
TY:  AN  APPLICATION  TO  DAM-RESERVOIR 
PROJECTS, 

California  Inst,  of  Tech.,  Pasadena. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-01524 


HEURISTIC  SOLUTION  PROCEDURE  FOR 
EXPANSION  SEQUENCING  PROBLEMS, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

S.  K.  Kim,  and  W.  W.-G.  Yeh. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  8,  p  1197-1206,  August  1986.  6  fig,  12  tab,  24 
ref.  NSF  Grant  CEE-81 13500. 

Descriptors:  'Heuristic  solutions,  'Expansion  se- 
quencing, 'Management  planning,  'Mathematical 
studies,  'Water  resources  development,  Cost  anal- 
ysis, Algorithms,  Computer  programs. 

Basin-wide  water  resource  development  planning 
frequently  involves  the  problem  of  expansion  se- 
quencing. Expansion  sequencing  is  the  determina- 
tion of  the  optimal  sequencing  and  timing  of  a  set 
of  capacity  expansion  projects  that  minimize  the 
total  discounted  investment  cost  while  meeting 
demands  projected  over  a  planning  horizon.  Since 
several  projects  are  available  at  different  points  of 
time  to  meet  the  growing  demand,  there  is  a  possi- 
ble advantage  in  delaying  a  portion  of  the  total 
investment  outlays.  A  heuristic  solution  procedure, 
developed  for  capacity  expansion  problems  en- 
countered in  water  resources  development,  con- 
sists of  two  steps.  In  the  first  step  project  sequence 
is  generated,  and  capacity  refinement  is  done  in  the 
second  step.  A  shortest  path  dynamic  program- 
ming solution  scheme  is  used  as  a  'return  function' 
for  the  sequence  generation  step,  and  a  univariate 
direct  search  algorithm  is  used  for  capacity  refine- 
ment. The  proposed  solution  procedure  is  tested 
for  both  capacitated  and  (incapacitated  example 
problems  with  a  finite  planning  horizon.  The  re- 
sults indicate  that  the  proposed  heuristic  solution 
procedure  is  superior  to  other  solution  procedures 
selected  for  comparison  in  finding  an  optimum 
expansion  policy  consisting  of  a  sequence  of 
project  developments,  investment  timing,  and 
sizing  for  each  project.  (Lantz-PTT) 
W87-01621 
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TALLYING  WATER  RESOURCES  GOALS, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
B.  F.  Hobbs,  and  E.  Z.  Stakhiv. 
Civil  Engineering  (ASCE)  Vol.  56,  No.  4,  p  53-55, 
April  1986. 

Descriptors:  'Water  resources,  'Planning  needs, 
•Economics,  Comprehensive  planning,  Quantita- 
tive evaluation. 

Engineers  often  look  to  quantitative  methods  for 
evaluating  project  impacts  as  they  are  spurred  by 
new  federal  laws  and  guidelines.  In  preliminary 
project  planning,  these  methods  can  help  modify 
and  screen  alternatives,  and  ease  final  decision 
making  by  clarifying  tradeoffs  between  alternatives 
and  value  judgments.  There  are  four  key  criteria 
that  help  engineers  to  decide  which  of  the  quanti- 
tative evaluation  methods  are  best  for  their  plan- 
ning needs.  An  appropriate  method  is  suited  to  the 
organization's  philosophy,  which  uses  available 
data  effectively  and  yields  the  type  of  information 
that  both  planners  and  the  public  need.  Decision 
techniques  must  be  easy  to  use  because  of  the 
limited  time  and  resources  available  to  most  water 
planning  agencies.  A  decision  making  method  is 
valid  only  when  it  accurately  measures  what  it 
purports  to.  Studies  in  which  two  or  more  methods 
are  applied  to  the  same  problem  show  that  method 
choice  often  matters.  Evaluation  techniques  that 
perform  well  under  some  of  these  criteria  usually 
have  shortcomings  in  others.  Those  interested  in 
analysis  methods  should  dig  into  available  litera- 
ture and  decide  which  methods  serve  them  best. 
(Khumbatta-PTT) 
W87-01522 
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CONSUMER  SURPLUS  UNDER  UNCERTAIN- 
TY: AN  APPLICATION  TO  DAM-RESERVOIR 
PROJECTS, 

California  Inst,  of  Tech.,  Pasadena. 

J.  Quirk. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1307-1312,  September  1985.  4  ref. 

Descriptors:  'Economic  aspects,  *Dams,  'Reser- 
voirs, 'Project  planning,  'Cost-benefit  analysis, 
Benefits,  Project  benefits,  Cost  analysis. 

The  use  of  cost-benefit  analysis  to  evaluate  the  net 
welfare  payoffs  from  water  projects  is  an  estab- 
lished practice.  An  interesting  aspect  of  these  stud- 
ies is  that  water  projects  involve  an  uncertain  flow 
of  costs  and  benefits,  arising  from  the  stochastic 
nature  of  streamflows.  Hence,  a  basic  problem  for 
the  cost-benefit  analyst  is  that  of  incorporating  this 
uncertainty  into  his  measures  of  costs  and  benefits. 
The  author  examines  the  problem  of  computing  an 
appropriate  consumer  surplus  measure  to  evaluate 
water  project  benefits  under  uncertainty.  Detailed 
treatment  is  given  to  the  case  in  which  a  complete 
set  of  contingent  claim  markets  exists  in  the  econo- 
my as  well  as  to  the  case  of  a  spot  market  econo- 
my. The  consumer  surplus  measure  applicable  to 
the  contingent  claim  economy  is  a  simple  general- 
ization of  the  measure  that  applies  to  a  world  of 
certainty,  but  in  the  case  of  a  spot  market  economy 
there  is  an  unobserved  component  of  consumer 
benefits  that  limits  the  applicability  of  the  usual 
consumer  surplus  measure.  (Author's  abstract) 
W87-01524 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

WATER  RATES:  AN  ENDUSTRIAL  USER'S 
VIEW, 

Drazen-Brubaker  and  Associates,  Inc.,  St.  Louis, 

MO. 

E.  Harwig,  and  R.  A.  Smith. 

American    Water    Works    Association    Journal 

JAWWA5,  Vol.  78,  No.  5,  p  42-46,  May   1986. 

Descriptors:  'Water  rates,  'Industrial  water, 
Water  demand,  Capital  investment,  Cost-based 
rates,  Available  water. 

Observations  on  the  availability  and  pricing  of 
water  for  industrial  use  are  presented  here  from  the 
viewpoint  of  General  Motors  Corporation.  Gener- 
al Motors  negotiates  contracts  with  water  utilities 
based  on  fairness  to  both  the  corporation  and  the 
water  utility.  Water  revenues,  in  the  view  of  GM, 
should  be  reasonable  and  adequate  to  maintain  the 
financial  and  operational  stability  of  the  water  utili- 
ty. Charges  should  be  based  on  selfsupporting, 
cost-of-service  rates  with  little  customer  cross-sub- 
sidization and  minimal  revenue  subsidization  from 
other  sources,  such  as  taxes.  Written  service  con- 
tracts are  suggested  as  an  appropriate  tool  to 
achieve  these  goals.  (Main-PTT) 
W87-01019 


COST  BORNE  BY  ELECTRICITY  CONSUM- 
ERS UNDER  EXPANDED  IRRIGATION  FROM 
THE  COLUMBIA  RIVER, 

Oregon  State  Univ.,  Corvallis. 

B.  A.  McCarl,  and  M.  Ross. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1319-1328,  September  1985.  3  fig,  7  tab,  21 

ref  Department  of  the  Interior  Grant  373906. 

Descriptors:  'Cost  analysis,  'Electric  power,  'Irri- 
gation, 'Columbia  River,  Water  demand,  Econom- 
ic aspects,  Water  loss,  Electric  power  production, 
Hydroelectric  power. 

The  costs  imposed  on  participants  in  the  electricity 
market  arising  from  irrigation  diversions  from  the 
Columbia  River  are  analyzed.  The  hypotheses  con- 
sidered are  that  (1)  electricity  consumers'  welfare 
is  not  affected  by  irrigation  diversion,  (2)  hydro- 
power  loss  estimates  derived  using  time  and  loca- 
tion-specific data  do  not  differ  from  those  derived 
using  average  data,  (3)  that  water  year  does  not 
affect  welfare  losses,  (4)  demand  elasticity  does  not 
affect  welfare  losses,  (5)  farmer  pumping  payments 


do  not  affect  welfare  losses,  and  (6)  interruption  of 
water  in  critical  flow  years  does  not  affect  welfare 
losses.  Electricity  consumers  are  found  to  lose 
welfare  when  diversions  are  increased.  Consider- 
ing a  potential  diversion  in  central  Washington,  the 
annual  loss  to  electricity  consumers  is  in  excess  of 
$100  per  acre  developed.  When  the  government 
delivers  water  to  fanners'  fields,  this  loss  exceeds 
$200  per  acre.  Estimates  are  sensitive  to  the  share 
that  diverters  pay  of  pumping  costs  and  the  poten- 
tial interruption  of  diversions  but  not  to  different 
hydropower  loss  estimates,  demand  elasticity,  and 
water  year.  The  results  under  critical  water  year 
interruption  show  a  potential  for  reducing  the 
tradeoffs  between  irrigation  development  and  hy- 
droelectric power  generation  as  the  costs  fall  by 
almost  80%.  (Author's  abstract) 
W87-01525 


FINANCIAL  AND  ECONOMIC  IRRIGATION 
NET  BENEFIT  FUNCTIONS  FOR  EGYPT'S 
NORTHERN  DELTA, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  and 

Resource  Economics. 

R.  L.  Bowen,  and  R.  A.  Young. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1329-1335,  September  1985.  1  fig,  2  tab,  25 

ref.  Agency  for  International  Development  project 

931-0236.09. 

Descriptors:  'Benefits,  'Monetary  benefits, 
'Egypt,  'Deltas,  'Irrigation,  'Cost-benefit  analy- 
sis, Economic  aspects,  Water  supply,  Cost  analysis, 
Marginal  benefits,  Water  use,  Prices,  Case  studies. 

Financial  and  economic  net  benefits  to  irrigation 
water  supply  are  estimated  for  a  case  study  area  in 
the  northern  Nile  delta  region  of  Egypt.  Linear 
programming  models  of  representative  farms  in  the 
study  area  are  formulated  with  particular  attention 
to  the  possibilities  of  using  less  water  per  crop  as 
well  as  shifting  crops  in  response  to  hypothetical 
reductions  in  water  supply.  Net  benefits  are  de- 
fined as  gross  revenues  minus  costs  of  production, 
including  an  imputed  charge  for  family  labor. 
Model  solutions  are  based  on  both  1980  govern- 
ment prices  with  production  controls  (financial  net 
benefits)  and  hypothetical  1980  international 
market  prices  with  relaxed  controls  (economic  net 
benefits).  Five  different  water  supply  scenarios  are 
analyzed:  from  the  current,  adequate  level  of 
supply,  down  to  a  40%  reduction  from  that  level. 
Total,  average,  and  marginal  net  benefit  functions 
are  reported,  and  implications  of  the  differences 
between  the  financial  and  economic  benefit  func- 
tions for  farmers  are  discussed.  (Author's  abstract) 
W87-01526 


6D.  Water  Demand 


ALLOCATION  OF  AUGMENTED  WATER 
SUPPLY  UNDER  A  PRIORITY  WATER 
RIGHTS  SYSTEM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

L.  P.  Graham,  J.  W.  Labadie,  I.  P.  G.  Hutchison, 

and  K.  A.  Ferguson. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  7,  p  1083-1094,  July  1986.  9  fig,  4  tab,  18  ref. 

USDA  Forest  Service  Research  Contract  No.  28- 

K3-297. 

Descriptors:  'Water  supply,  'Water  rights,  'Water 
allocation,  Networks,  Model  studies,  River  basins, 
Computer  models,  Rio  Grande  River,  Colorado, 
New  Mexico,  Texas,  Pumping,  Water  use,  Water 
demand,  Water  supply  development. 

A  generalized  network  flow  model  has  been  devel- 
oped to  simulate  the  allocation  of  additional  water 
supplies  in  a  river  basin  with  observance  of  the 
prior  appropriation  doctrine  of  water  rights  and 
other  legal  requirements  such  as  interstate  compact 
agreements.  The  computer  model,  called  MOD- 
SIMR,  is  capable  of  simulating  complex  river  basin 
morphology  while  incorporating  a  relational  data 
based  management  system  for  efficiently  accessing 
prioritized  water  rights.  Program  MODSIMR  is  a 
generalized  model  designed  to  be  applicable  to  a 
wide  variety  of  river  basins  operating  under  an 


appropriative  water  rights  system.  As  a  demonstra- 
tion of  its  usage,  MODSIMR  was  applied  to  the 
Rio  Grande  Basin  of  Colorado,  New  Mexico,  and 
Texas  for  predicting  allocation  and  use  of  in- 
creased runoff  from  simulated  silvicultural  activi- 
ties on  the  Rio  Grande  National  Forest.  Results 
indicate  that  under  the  current  institutional  frame- 
work, increased  runoff  would  primarily  be  allocat- 
ed to  agricultural  users  in  Colorado.  Computer 
results  also  showed  the  potential  value  to  Colorado 
of  the  Closed  Basin  Project  in  the  San  Luis  Valley 
and  the  possibility  of  determining  optimal  pumping 
schemes  for  the  Project  using  MODSIMR.  Pro- 
gram MODSIMR  will  be  useful  in  future  econom- 
ic studies  to  determine  the  benefits  of  the  augment- 
ed water  supply  under  various  water  use  scenarios. 
(Author's  abstract) 
W87-01448 


HEURISTIC    SOLUTION    PROCEDURE    FOR 
EXPANSION  SEQUENCING  PROBLEMS, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-01621 


MILITARY  REQUIREMENTS  FOR  GEO- 
PHYSICAL GROUND  WATER  DETECTION 
AND  EXPLORATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01656 

6E.  Water  Law  and  Institutions 


ALLENTOWN     INDUSTRIAL     WASTE     PRE- 
TREATMENT  PROGRAM, 

Environmental     Management     Associates,     Inc., 

Trexlertown,  PA. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-00840 


WATER  PROJECT  CONSTRUCTION  BACK- 
LOG-A  SERIOUS  PROBLEM  WITH  NO  EASY 
SOLUTION. 

General  Accounting  Office,  Washington,  DC.  Re- 
sources and  Economic  Development  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB83-178574, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  by  the  Comptroller  General  of  the  United 
States,  GAO/RCED-83-49,  January  26,  1983.  69  p, 
4  append. 

Descriptors:  'Planning,  'Political  constraints, 
'Economic  aspects,  'Construction,  Water  re- 
sources development,  Corps  of  Engineers,  Infla- 
tion, Financial  feasibility,  Cost  analysis. 

The  U.S.  Army  Corps  of  Engineers  and  the 
Bureau  of  Reclamation  started  fiscal  year  1982 
with  934  authorized  water  projects,  only  289  of 
which  were  funded  by  Congress.  An  estimated 
$35.5  billion  (including  estimates  for  future  infla- 
tion) is  needed  to  complete  these  projects.  With 
annual  construction  funding  of  $1.4  billion  (the 
average  over  the  last  10  years)  the  Corps  could 
complete  its  projects  (costing  $22.7  billion)  in 
about  16  years.  The  Bureau's  present  backlog 
($12.8  billion)  could  be  completed  in  about  30 
years  at  its  present  rate  of  funding,  $440  million  per 
year,  and  a  4%  inflation  rate.  Since  some  projects 
can  be  eliminated  because  of  loss  of  local  support 
or  high  interest  rates,  the  more  realistic  Corps 
construction  backlog  is  estimated  to  be  $15.4  bil- 
lion. Operation  and  maintenance  funding  is  taking 
an  increasing  share  of  the  Corps'  money  spent  on 
water  resource  activities,  growing  from  23%  in 
1973  to  37%  in  1982.  Corresponding  figures  for  the 
Bureau  are  9%  in  1973  and  26%  in  1982.  Alterna- 
tives for  reducing  the  backlog  include  providing 
additional  funding,  establishing  a  priority  list,  and 
having  non-Federal  entities  share  more  costs. 
(Cassar-PTT) 
W87-O0950 
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FLOODPLAIN  MANAGEMENT  POLICY  AS 
APPLICABLE  TO  HUD'S  IMPLEMENTATION 
OF  EXECUTIVE  ORDERS  11988  AND  11990. 

Department  of  Housing  and  Urban  Development, 

Washington,    DC.    Office    of   Environment    and 

Energy. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-0O956 


HIGH-STAKES    WATER    QUALITY    SUIT   IN 
TEXAS, 

For  primary  bibliographic   entry  see   Field   5G. 
W87-01098 


POLLUTER    PAYS    PRINCIPLE    -    WHO    IS 
REALLY  PAYING, 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 

For  primary  bibliographic  entry  see  Field   5G. 
W87-01204 


ALLOCATION  OF  AUGMENTED  WATER 
SUPPLY  UNDER  A  PRIORITY  WATER 
RIGHTS  SYSTEM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   6D. 

W87-01448 


PROTECTING  THE  CHESAPEAKE  BAY: 
MARYLAND'S  CRITICAL  AREA  PROGRAM, 

Chesapeake  Bay  Foundation,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01503 


EC  PROPOSAL  FOR  A  COUNCIL  DIRECTIVE 
ON  WATER  QUALITY  OBJECTIVES  FOR 
CHROMIUM, 

Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W87-01516 


6F.  Nonstructural  Alternatives 


FLOODPLAIN  MANAGEMENT  POLICY  AS 
APPLICABLE  TO  HUD'S  IMPLEMENTATION 
OF  EXECUTIVE  ORDERS  11988  AND  11990. 

Department  of  Housing  and  Urban  Development, 
Washington,  DC.  Office  of  Environment  and 
Energy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB83-184721, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Background  Paper  Prepared  for  the  Committee  on 
Government  Regulations  and  the  Cost  of  Housing 
President's  Commission  on  Housing.  HUD- 
0002448,  January  8,  1982.  28  p,  3  ref,  5  append. 

Descriptors:  'Planning,  *  Nonstructural  alterna- 
tives, *Flood  plain  management,  'Housing, 
Zoning,  Flood  plain  zoning,  Flood  insurance,  In- 
surance, Economic  aspects. 

Presidential  Executive  Orders  11988  and  11990 
(May  1977)  set  forth  the  national  policy  which 
addresses  the  problem  of  unrestrained  development 
in  flood  hazard  areas  and  wetlands.  Federal  disas- 
ter assistance  currently  exceeds  $1  billion  each 
year.  Other  federal  funds  are  used  to  subsidize  the 
flood  insurance  program  and  relocate  persons  to 
flood-free  areas.  The  Housing  and  Urban  Develop- 
ment (HUD)  policy  (since  August  1979)  is  not  to 
reject  proposals  only  wherever  there  is  a  practica- 
ble alternative,  namely  that  flood-free  properties 
are  available  elsewhere  in  the  community.  Federal 
policies  concerning  flood  plain  development  have 
been  contradictory  and  self-defeating.  However,  a 
strict  application  of  the  aforementioned  presiden- 
tial orders  could  adversely  affect  HUD's  mission, 
in  particular,  areas  where  alternatives  to  building 
in  flood  plains  are  severely  limited.  HUD  has 
requested  (September  17,  1981)  the  following  revi- 
sions of  the  orders,  giving  authority  for  the  follow- 
ing: economical  processing  through  an  areawide 
compliance  procedure,  granting  justifiable  exemp- 
tions, simplifying  procedures,  and  permitting  rea- 


sonable, less  restrictive,  and  more  flexible  national 
flood  plain  management  standards  and  definitions 
that  presently  mandated  by  the  National  Flood 
Insurance  Program.  (Cassar-PTT) 
W87-O0956 


6G.  Ecologic  Impact  Of 
Water  Development 


BIOLOGICAL  RESOURCES  INVENTORY 
CONTRACT  EXTENSION,  TUCSON  DIVISION 
-  PHASE  B-CENTRAL  ARIZONA  PROJECT 
AQUEDUCT, 

Arizona  Game  and  Fish  Dept ,  Phoenix. 
J.  C.  de  Vos,  S.  R.  Lawry,  and  C.  R.  Miller. 
Available  from  the  National  Technical  Information 
Service,   Springfield,   VA.   22161.   Final   Report, 
March  1985.  125  p,  13  fig,  1  tab,  15  ref,  3  append. 
Contract  No.  1-07-32-V0151. 

Descriptors:  'Water  resources  development,  'Re- 
sources management,  'Tucson,  'Aqueducts,  'Eco- 
logical effects,  Telemetry,  Arizona,  Mule  deer,  Ja- 
velina, Bobcat,  Water  conveyance,  Coyote,  Wild- 
life conservation,  Wildlife  management,  Central 
Arizona  Project. 

Home  range  sizes  were  determined  using  radio 
telemetry  for  two  javelina  (Dicotyles  tajacu),  27 
mule  deer  (Odocoilesu  hemionus),  4  bobcat  (Lynx 
rufus)  and  15  coyote  (Canis  latrans)  along  the 
western  route  of  the  proposed  Central  Arizona 
Project  aqueduct  in  Pima  County,  Arizona,  from 
1982  to  1983.  Coyotes  had  the  largest  average 
home  range  size  (11,563  ha),  followed  by  bobcat 
(4,079  ha),  mule  deer  (2,048  ha),  and  javelina  (289 
ha).  Areas  where  proposed  aqueducts  would 
impact  these  species  were  identified.  Methods  rec- 
ommended to  mitigate  these  impacts  were  wildlife 
fencing,  crossing  structures,  water  sites,  land  acqui- 
sition, minimizing  construction  disturbance,  and 
patrolling  construction  areas.  Monitoring  kit  fox 
responses  to  construction  was  recommended.  (Au- 
thor's abstract) 
W87-00889 


SHORT-TERM     EFFECTS     OF     ARTIFICIAL 
OASES  ON  WILDLIFE, 

Arizona    Cooperative    Wildlife    Research    Unit, 

Tucson. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-00891 


ENVIRONMENTAL     IMPACT     STATEMENT: 
TALLAHASSEE-LEON  COUNTY 

WASTEWATER  MANAGEMENT,  TALLAHAS- 
SEE, LEON  COUNTY,  FLORIDA. 

Environmental  Protection  Agency,  Atlanta,  GA. 

Region  IV. 

For  primary  bibliographic   entry  see   Field   5D. 

W87-00920 


TWO-DIMENSIONAL   TTDAL   MODELS   FOR 
THE  DELTA  WORKS, 

RAND  Corp.,  Santa  Monica,  CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-00932 


PREDICTIVE  SALINITY  MODELING  OF  THE 
OOSTERSCHELDE  WITH  HYDRAULIC  AND 
MATHEMATICAL  MODELS, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-00933 


IMPACT  ASSESSMENT  REPORT:  C.P.  CRANE 
STEAM  ELECTRIC  STATION  AQUATIC  MON- 
ITORING PROGRAM, 

Martin  Marietta  Corp.,  Baltimore,  MD.  Environ- 
mental Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-00943 


INTERVENTION     ANALYSIS     OF     POWER 
PLANT  IMPACT  ON  FISH  POPULATIONS, 


Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  P.  Madenjian,  D.  J.  Jude,  and  F.  J.  Tesar. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  4,  p  819-829,  April 
1986.  6  fig,  5  tab,  26  ref. 

Descriptors:  'Environmental  effects,  'Power- 
plants,  'Fish,  Alewife,  Yellow  perch,  Perch,  D.  C. 
Cook  Nuclear  Power  Plant,  Michigan,  Lake 
Michigan. 

Alewife  (Alosa  pseudoharengus)  and  yellow  perch 
(Perca  flavescens)  abundances,  estimated  from 
monthly  gillnet  and  trawl  catches  at  two  transects, 
were  monitored  before  (1973-74)  and  during  (1975- 
82)  operation  of  the  D.C.  Cook  Nuclear  Power 
Plant,  southeastern  Lake  Michigan.  Intervention 
analysis,  a  technique  which  accounts  for  autocorre- 
lated  observations,  and  analysis  of  variance 
(ANOVA)  were  applied  to  the  monitoring  data  to 
assess  any  plant  impact  beginning  in  1975.  Both 
analyses  disclosed  no  significant  power  plant  im- 
pacts except  for  gillnetted  yellow  perch  adults. 
The  ANOVA  indicated  a  significant  decrease  in 
abundance  at  the  plant-discharge  transect  relative 
to  the  reference  transect  as  plant  operation  began, 
which  established  a  plant  effect;  intervention  anal- 
ysis showed  no  change.  When  April  and  May 
catches  (month  of  low  abundance)  were  deleted, 
this  plant  effect  was  insignificant.  Monte  Carlo 
simulation  showed  that  as  the  first-order  autor- 
egressive  coefficient  increased  positively,  type  I 
error  of  the  ANOVA  F-tested  increased.  Howev- 
er, ANOVA  was  more  powerful  than  intervention 
analysis  when  a  first-order  autoregressive  compo- 
nent was  included.  Impact  assessment  based  only 
on  ANOVA  can  result  in  detection  of  impact 
when  actually  there  was  no  effect  (type  I  error) 
when  observations  are  serially  correlated  (lack  in- 
dependence). (Author's  abstract) 
W87-01247 


INFLUENCE  OF  THE  KARST  SPRING  SUB- 
MERGENCE ON  THE  KARST  AQUIFER 
REGIME, 

Karst  Water  Research  Inst.,  Trebinje  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01268 


SPATIAL  DISTRIBUTION  OF  ENTRAINED 
FISH  LARVAE  IN  A  POWER  PLANT  DIS- 
CHARGE CANAL, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  81. 
W87-01274 


DEMISE  OF  MEROMIXIS  EN  RTVERTNE 
LAKES  OF  THE  WORLD  HERITAGE  WIL- 
DERNESS OF  SOUTH-WEST  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01458 


ARCHAEOLOGICAL  INVESTIGATIONS  AT 
HISTORIC  SITES  IN  THE  CHOKE  CANYON 
RESERVOIR,  SOUTHERN  TEXAS, 

Texas  Univ.  at  San  Antonio.  Center  for  Archae- 
ological Research. 
A.  A.  Fox. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-184280, 
A07  in  paper  copy,  A01  in  microfiche.  Choke 
Canyon  Series:  Volume  12,  1986.  122  p,  39  fig,  3 
tab,  98  ref,  2  append. 

Descriptors:  'Archaeology,  'Choke  Canyon  Res- 
ervoir, 'Texas,  History,  Reservoir  sites,  Architec- 
ture, Water  resources  development. 

Between  July  8  and  August  13,  1981,  archaeolo- 
gists from  the  Center  for  Archaeological  Research 
(CAR),  The  University  of  Texas  at  San  Antonio 
(UTSA),  conducted  archaeological  investigations 
at  eight  historic  sites  at  Choke  Canyon  Reservoir 
in  Live  Oak  and  McMullen  Counties,  Texas.  The 
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excavations  were  part  of  Phase  II  cultural  resource 
investigations  undertaken  by  the  CAR-UTSA  for 
the  United  States  Bureau  of  Reclamation.  Phase  II 
investigations  were  the  culmination  of  14  years  of 
surveys  and  test  excavations  carried  out  in  prepara- 
tion for  the  construction  of  the  reservoir.  A 
number  of  different  types  of  structures  were  inves- 
tigated, the  purpose  being  to  extract  as  much  infor- 
mation as  possible  about  architecture,  life  styles, 
and  settlement  patterns  during  the  last  half  of  the 
19th  century  within  the  reservoir.  These  structures 
included  a  dugout,  log  cabins,  and  small  frame 
houses  inhabited  by  the  first  settlers  in  the  area, 
and  their  children  as  they  grew  to  maturity,  as  well 
as  homes  of  ranch  employees  toward  the  turn  of 
the  century.  Artifacts  recovered  helped  recreate 
the  life  of  the  people,  demonstrating  how  they  met 
the  challenges  of  living  in  a  frontier  area,  and  how 
life  changed  after  the  Civil  War  and  the  coming  of 
law  and  order,  railroads,  and  modern  communica- 
tions. (Lantz-PTT) 
W87-01764 


PREHISTORIC  SITES  AT  CHOKE  CANYON 
RESERVOIR,  SOUTHERN  TEXAS:  RESULTS 
OF  PHASE  H  ARCHAEOLOGICAL  INVESTI- 
GATIONS, 

Texas  Univ.  at  San  Antonio.  Center  for  Archae- 
ological Research. 

G.  D.  Hall,  T.  R.  Hester,  and  S.  L.  Black. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-184264, 
A99  in  paper  copy,  A01  in  microfiche.  Choke 
Canyon  Series,  Volume  10,  1986.  592  p,  108  fig,  59 
tab,  113  ref,  7  append. 

Descriptors:  'Archaeology,  *Choke  Canyon  Res- 
ervoir, 'Texas,  History,  Reservoir  sites,  Architec- 
ture, Water  resources  development,   Frio  River. 

Archaeology  was  investigated  at  72  prehistoric 
sites  located  in  the  basin  of  Choke  Canyon  Reser- 
voir on  the  Frio  River  in  Live  Oak  and  McMullen 
Counties,  southern  Texas.  The  sites  will  be  affected 
by  a  lake  formed  after  construction  of  Choke 
Canyon  Dam,  a  project  of  the  United  States 
Bureau  of  Reclamation  (USBR).  The  research  was 
sponsored  by  the  USBR  as  the  second  and  final 
phase  of  a  two-stage  program  of  archaeological 
investigations  designed  to  mitigate  damage  or  de- 
struction of  cultural  resources  resulting  from  dam 
construction  and  subsequent  long-term  inundation 
of  a  large  area  of  the  Frio  River  Valley.  (Author's 
abstract) 
W37-01765 


ARCHAEOLOGICAL  INVESTIGATIONS  AT  41 
LK  201,  CHOKE  CANYON  RESERVOIR, 
SOUTHERN  TEXAS, 

Texas  Univ.  at  San  Antonio.  Center  for  Archae- 
ological Research. 
C.  L.  Highley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  BP86- 184272, 
A13  in  paper  copy,  A01  in  microfiche.  Choke 
Canyon  Series:  Volume  11,  1986.  270  p,  50  fig,  39 
tab,  75  ref,  7  append. 

Descriptors:  "Archaeology,  'Choke  Canyon  Res- 
ervoir, 'Texas,  History,  Reservoir  sites,  Architec- 
ture, Water  resources  development,  Carbon  radioi- 
sotopes. Radioactive  dating. 

Two  phases  of  archaeological  investigations  were 
carried  out  by  the  Center  for  Archaeological  Re- 
search, The  University  of  Texas,  in  the  Choke 
Canyon  Reservoir  region  in  south  Texas.  Spon- 
sored by  the  U.S.  Bureau  of  Reclamation,  the 
investigations  were  necessitated  by  the  impending 
dam  construction  and  subsequent  filling  of  the 
reservoir.  During  Phase  I,  numerous  prehistoric 
sites  were  recorded  and  tested.  As  a  result,  several 
sites  were  recommended  for  additional  excavations 
during  Phase  II.  Site  41  LK  201  was  selected  for 
intensive  investigations  because  it  contained  both 
Archaic  and  Late  Prehistoric  cultural  remains,  was 
well  stratified,  and  contained  preserved  charcoal 
and  faunal  samples  throughout  the  occupational 
zones.  Phase  II  excavations  were  designed  to 
expose  the  stratified  components  both  horizontally 
and  vertically.  The  Archaic  deposits  included  a 


series  of  burned  rock  features  which  provided 
wood  charcoal  suitable  for  radiocarbon  daring. 
Radiocarbon  dates  for  Middle  and  Late  Archaic 
deposits  ranged  from  1300  B.C.  to  480  B.C.  Diag- 
nostic artifacts  were  limited  to  a  few  dart  points 
and  gougelike  tools.  (Lantz-PTT) 
W87-01766 
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STUDY  OF  THE  RELATIONSHIP  BETWEEN 
WATER  QUALITY  AND  SEDIMENT  TRANS- 
PORT: A  GUIDE  FOR  THE  COLLECTION  AND 
INTERPRETATION  OF  SEDIMENT  QUALITY 
DATA, 

For  primary  bibliographic  entry  see  Field  2J. 
W87-O0948 


MONITORING  AGRICULTURAL  CHEMICALS 
IN  ESTUARIES, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-00967 


ADJUSTMENT-EQUATIONS  TO  CALCULATE 

ION-CONCENTRATIONS,   DLLUSTRATED   BY 

CERTAIN     GAUGING    STATIONS     OF    THE 

RIVER  WESER  (ANSAETZE  ZUR  KALKULA- 

TION      VON      IONENKONZENTRATIONEN, 

DARGESTELLT       FUER       AUSGEWAEHLTE 

MESSSTATIONEN  DER  WESER), 

Landesamt     fuer     Wasserwirtschaft,     Hildesheim 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01337 


MODELS  TO  MINIMIZE  MONITORING, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

P.  J.  Radford,  and  J.  West. 

Water  Research  WATRAG,  Vol.   20,  No.   8,  p 

1059-1066,  August  1986.  9  fig,  9  ref.  E.K.  Dept.  of 

the  Environment  Contract  Nos.  DGR  480/48  and 

PECD7/7/077- 139/82. 

Descriptors:  'Model  studies,  'Water  quality  con- 
trol, 'Monitoring,  'Estuaries,  Seasonal  variation, 
Path  of  pollutants,  Fate  of  pollutants,  Severn  Estu- 
ary, England,  Mathematical  studies,  Data  acquisi- 
tion, Data  interpretation. 

Attempts  to  monitor  changes  in  the  mean  concen- 
tration of  pollutants  in  estuaries  are  hampered  by 
the  inherent  and  large  seasonal  variance  induced 
by  the  annual  pattern  of  river  run-off.  Simple 
models  can  predict  this  dilution  effect  leaving  a 
much  smaller  variance  against  which  to  test  for 
pollution  events  or  gradual  changes.  An  efficient 
method  based  on  control  charts  may  then  be  used 
to  test  for  significant  departures  from  historical 
performances  permitting  a  relatively  rapid  re- 
sponse to  be  made  to  undesirable  changes.  Cumula- 
tive sum  techniques  may  also  be  used  to  test  for 
inconsistencies  between  model  and  calibration  data 
leading  to  better  prediction  and  therefore  more 
sensitive  control  of  estuarine  pollution.  These  tech- 
niques are  illustrated  using  salinity  and  dissolved 
cadmium  data  for  the  Severn  Estuary.  These  con- 
trol chart  techniques  are  able  to  make  the  most  of 
any  monitoring  data  which  may  be  available  and 
can  provide  some  guidance  on  the  frequency  of 
sampling  required  to  detect  a  specified  change  in 
the  system.  In  practice  this  is  dictated  by  economic 
and  logistical  considerations  together  with  an  ap- 
preciation of  the  effect  of  the  retention  time  (or 
flushing  time)  of  the  estuary.  If  a  monitoring 
scheme  for  the  Inner  Estuary  is  to  pick  up  a  single 
major  pollution  event  which  could  occur  at  any 
random  time,  then  sampling  frequency  must  be  of 
the  order  of  30-40  days,  10/12  a  year.  Further 
down  the  estuary,  the  retention  time  increases  to 
150-200  days  for  the  Inner  Channel  which  could 
allow  a  reduced  sampling  of  2-4  times  a  year.  If 
however  it  is  more  important  to  detect  small  but 
persistent  increases  in  pollutant  levels,  then  this 
kind  of  frequency  could  be  adequate  throughout 
the  estuary.  (Lantz-PTT) 


W87-01477 


REGIONAL  HYDROLOGIC  ANALYSIS:  1.  OR- 
DINARY, WEIGHTED,  AND  GENERALIZED 
LEAST  SQUARES  COMPARED, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-01536 


INTERLM  STATUS  GROUND  WATER  MONI- 
TORING SYSTEM  ASSESSMENTS  IN  WEST 
VIRGINIA, 

West     Virginia     Dept.     of    Natural     Resources, 
Charleston.  Div.  of  Water  Resources. 
R.  M.  Melvin,  E.  L.  Hockman,  J.  E.  Cibrik,  and 
M.  A.  Nelson. 

IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  180-185,  2  tab. 

Descriptors:  'Groundwater  quality,  'Water  pollu- 
tion control,  'Monitoring,  'West  Virginia,  'Water 
quality  control,  Regulations,  Impoundments, 
Landfills,  Waste  disposal,  Aquifers,  Hydrogeo- 
logy,  EPA,  Groundwater  pollution. 

The  Code  of  Federal  Regulations  (40  CFR  265, 
Subpart  F)  requires  that  the  owners  or  operators  of 
surface  impoundments,  landfills  or  land  treatment 
facilities  that  are  used  to  manage  hazardous  waste, 
implement  a  groundwater  monitoring  program  ca- 
pable of  determining  the  facility's  impact  on  the 
quality  of  groundwater  in  the  uppermost  aquifer 
underlying  the  facility.  These  monitoring  systems 
were  required  to  be  installed  by  November  19, 
1981.  U.S.  EPA  is  currently  cooperating  with  state 
regulatory  agencies  in  order  to  assess  how  these 
monitoring  systems  fulfill  these  interim  status  re- 
quirements. The  authors  were  responsible  for 
review  of  groundwater  monitoring  systems  at  fa- 
cilities throughout  West  Virginia.  The  information 
compiled  from  the  assessment  reports,  which  were 
written  for  each  of  the  monitoring  systems  re- 
viewed, correlates  the  monitoring  well  construc- 
tion, placement  and  hydrogeologic  setting  with 
interim  status  regulatory  requirements.  Inadequate 
initial  site  hydrogeologic  investigation,  combined 
with  lack  of  guidance  from  regulatory  agencies, 
led  to  design  errors  in  the  monitoring  well  systems 
installed.  These  results  show  a  need  for  coordina- 
tion between  the  regulators  owners  or  operators  of 
hazardous  waste  management  facilities  and  the 
contracted  consultants  prior  to  entering  the  design 
phase  for  monitoring  well  systems.  (See  also  W87- 
01669)  (Author's  abstract) 
W87-01689 


GROUND  WATER  MONITORING  SYSTEM 
DESIGN  LN  A  COMPLEX  GEOLOGIC  SET- 
TING, 

Conversion  Systems,  Horsham,  PA. 
R.  D.  Buller,  A.  Gradet,  and  V.  S.  Reed. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p   186-194,  9  fig,   1   tab,  2  ref. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
'Geohydrology,  Legislation,  Water  quality  con- 
trol, Water  quality  standards,  Groundwater  move- 
ment, Aquifers,  Texas,  Hazardous  wastes. 

Federal  and  state  hazardous  waste  regulations 
specify  the  design  criteria  for  groundwater  moni- 
toring programs  in  response  to  the  Resource  Con- 
servation and  Recovery  Act  (RCRA).  In  some 
geologic  settings,  these  criteria  can  be  directly 
applied  to  the  monitoring  program  design.  Howev- 
er, interpretation  of  groundwater  monitoring 
standards  in  a  complex  geologic  setting  is  often  not 
straightforward.  As  the  complexity  of  the  geologic 
setting  increases,  the  interpretation  and  application 
of  the  monitoring  system  standards  become  more 
complex.  Four  elements  in  the  federal  and  state 
standards  were  found  to  be  crucial  in  the  design  of 
a  monitoring  system  for  a  hazardous  waste  landfill: 
(1)  Definition  of  the  direction  of  groundwater 
flow;  (2)  Definition  and  identification  of  the  upper- 
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most  aquifer;  (3)  Location  of  the  point  of  compli- 
ance; and  (4)  Downgradient  well  spacing.  This 
paper  reviews  the  design  of  a  groundwater  moni- 
toring program  for  a  proposed  hazardous  waste 
facility  located  in  the  Upper  Gulf  Coast  of  Texas. 
Emphasis  is  placed  on  presentation  of  techniques 
used  to  resolve  the  four  primary  issues.  (See  also 
W87-01669)  (Author's  abstract) 
W87-01690 


BACKGROUND  GROUND  WATER  QUALITY 
MONITORING:  TEMPORAL  VARIATION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-01695 


CONVERSION  OF  RESOURCE  EXPLORA- 
TION HOLES  TO  MONITORING  WELLS, 

Bechtel  Energy  Corp.,  Memphis,  TN. 
E.  M.  Smith,  and  S.  W.  Gowan. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  279-282,  4  fig. 

Descriptors:  'Monitoring,  *Wells,  'Geohydro- 
logy,  Exploration,  Coal,  Lignite,  Uranium,  Case 
histories,  Cost-benefit  analysis,  Groundwater  po- 
tential. 

Exploration  programs  for  resources,  such  as  coal, 
lignite  and  uranium  typically  involve  the  drilling 
and  geophysical  logging  of  hundreds  and  some- 
times more  than  a  thousand  test  holes.  While  the 
data  from  the  program  is  well  used  for  resource 
identification  and  evaluation,  it  is  seldom  fully 
utilized  to  obtain  information  on  hydrogeologic 
conditions.  Usually  a  separate  field  program  is 
made  several  years  later  and  at  increased  cost  to 
obtain  this  information.  A  brief  summary  of  a  case 
history  was  presented  in  which  the  exploration 
program  and  groundwater  monitoring  programs 
were  combined.  This  conjunctive  effort  enabled  a 
detailed  understanding  of  the  groundwater  condi- 
tions to  be  made  simultaneously  with  the  resource 
evaluation.  The  result  was  a  lower  cost  for  the 
monitoring  well  program  than  had  it  been  per- 
formed years  later,  and  an  increase  in  groundwater 
data  for  the  project  area.  It  is  proposed  that,  when 
feasible,  an  exploration  program  for  resource  eval- 
uation should  be  combined  with  a  groundwater 
monitoring  program.  Such  a  combined  effort 
would  result  in  an  optimization  of  data  and  cost. 
(See  also  W87-01669)  (Lantz-PTT) 
W87-01700 


FIELD  MONITORING  OF  THE  ADAMS,  MAS- 
SACHUSETTS LANDFILL  LEACHATE 
PLUME, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01711 


MONITORING  NETWORKS  AND  HYDRO- 
LOGIC  BUDGET  FOR  EVALUATING  A 
LEACHATE  CONTROL  SYSTEM  IN  A  LAND- 
FILL IN  CALIFORNIA, 

California  State  Univ.,  Fullerton.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01712 
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SUMMARY  OF  THE  NINETEENTH  MEETING 
OF  THE  INTERAGENCY  ADVISORY  COM- 
MITTEE ON  WATER  DATA. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

October  16-18,  1985,  Knoxville,  Tennessee.  1985. 

42  p,  5  append. 

Descriptors:  'Water  policy,  'Data  collections, 
Groundwater,  Water  quality,  Water  use,  Data  ac- 
quisition, Public  policy,  Information  exchanges. 

This  report  presents  information  exchanged  via 
two  panel  discussions,  the  first  of  which  concerned 


selected  data  programs,  activities,  and  strategies. 
Speakers  from  the  Tennessee  Valley  Authority, 
Environmental  Protection  Agency,  Geological 
Survey,  Bureau  of  Reclamation,  Corps  of  Engi- 
neers, and  the  National  Weather  Service  gave 
presentations  concerning  groundwater  and  water 
quality  efforts  in  their  respective  agencies.  The 
second  panel  discussed  uses  of  water  data  by  vari- 
ous agencies.  Representatives  of  the  Forest  Serv- 
ice, Office  of  Surface  Mining,  and  the  Bureau  of 
Indian  Affairs,  reported  on  water  data  uses  and 
water  data  collection  efforts.  A  report  of  the  1985 
meeting  of  the  Advisory  Committee  on  Water 
Data  for  Public  Use  was  also  given.  Prior  to  ad- 
journment, a  general  session  was  held  in  which 
attendees  asked  questions  and  voiced  opinions  con- 
cerning water  data  collection  and  coordination  ac- 
tivities. (Lantz-PTT) 
W87-00882 


PRECIPITATION  GAGE  DATA  COLLECTION 
AND  ANALYSIS  IN  SUPPORT  OF  SCPP:  IN- 
TERIM PROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-00887 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PILOT  PLANT  SOUTHEASTERN 
NEW  MEXICO:  HYDROLOGIC  DATA 
REPORT  2. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-00952 


IRRIGATED  LANDS  ASSESSMENT  FOR 
WATER  MANAGEMENT:  TECHNIQUE  TEST, 

California  Univ.,  Berkeley.  Remote  Sensing  Re- 
search Program. 

S.  L.  Wall,  C.  E.  Brown,  M.  Ericksson,  C.  A. 
Grigg,  and  R.  W.  Thomas. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N83-17921, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
NASA  Contractor  Report  166370,  April  1981.  329 
p,  77  fig,  60  tab,  14  ref,  5  append.  NASA  Coopera- 
tive Agreement  NCC  2-54. 

Descriptors:  'Remote  sensing,  'Irrigation,  'Data 
collections,  'Satellite  technology,  Landsat,  Map- 
ping, Agriculture. 

A  procedure  for  estimation  of  irrigated  land  using 
full  frame  Landsat  imagery  and  a  sample  of  ground 
data  was  demonstrated  statewide  in  California  in 
1 979.  A  map  of  land  irrigated  at  least  once  during 
the  calendar  year  was  produced.  This  was  9.86 
million  acres,  a  figure  within  0.5%  of  the  value 
obtained  from  conventional  ground  mapping  and 
sampling  techniques.  For  a  ground  sampling 
system  to  achieve  the  same  error  as  the  Landsat 
system,  3  to  5  times  the  number  of  ground  samples 
would  be  required  in  addition  to  the  added  cost  of 
preparing  the  map.  A  computer  classification  of 
Landsat  digital  data  to  land  categories  was  further 
developed.  Differences  between  manual  and  com- 
puter techniques  varied  from  0.3%  in  Sacramento 
County  to  10.8%  in  Kings  County.  (Cassar-PTT) 
W87-00953 


APPLICATION  OF  C02-POROMETER  METH- 
ODS TO  ASSESSMENT  OF  COMPONENTS  OF 
PHOTOSYNTHETIC  PRODUCTION  IN  ESTU- 
ARINE  ECOSYSTEMS, 

Instituto  Botanico,  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01053 


CARBON    AND    NITROGEN    CONTENT    OF 
NATURAL  PLANKTONIC  BACTERIA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01077 


REMOTE     SENSING     OF     COASTAL     WET- 
LANDS, 


Scranton  Univ.,  PA.  Dept.  of  Biology. 

M.  A.  Hardisky,  M.  F.  Gross,  and  V.  Klemas. 

Bioscience,  Vol.  36,  No.  7,  p  453-460,  July-August 

1986.   4   fig,    3   tab,   48   ref.    NOAA   Sea  Grant 

NA85AA-D-SG033  (Project  A/I-20),  NASA  Bios- 

pherics  Research  Grant  NAGW-374,  NSF  Grant 

DAR-8017836. 

Descriptors:  'Coastal  vegetation,  'Remote  sensing, 
•Mapping.'Satellite  technology,  'Biomass,  'Pro- 
ductivity, High-altitude  sensors,  Imaging  spectro- 
metery,  Aerial  photography,  Landsat,  SPOT  satel- 
lites, Stress,  Plant  pathology,  Plant  physiology, 
Radiometers,  Multispectral  scanners,  Thematic 
mappers. 

Mapping  coastal  vegetation,  spectral  estimation  of 
biomass  and  productivity,  high  altitude  sensors, 
and  imaging  spectrometry  are  reviewed  in  relation 
to  wetlands  research  applications.  Aircraft  film 
cameras  offer  higher  spatial  resolution  and  low 
cost  for  mapping  precise  locations  of  small  wetland 
areas  as  required  by  wetlands  protection  acts.  For 
mapping  larger  areas,  satellites  such  as  Landsat  and 
SPOT  (Systeme  Probatoire  d'Observation  de  la 
Terre)  offer  cost  advantages,  especially  for  large- 
scale  land  use  or  vegetation  surveys.  NOAA's 
AVHRR  has  a  spatial  resolution  of  only  1  km, 
which  is  useful  for  mapping  entire  continents,  but 
cannot  resolve  typical  wetland  features.  Detecting 
vegetative  stress  and  biomass  requires  considerable 
spectral  resolution,  at  present  provided  only  by 
multispectral  scanners  and  imaging  spectrometers. 
Hand-held  radiometers  have  been  used  extensively 
to  assess  biomass  and  net  aerial  primary  productivi- 
ty of  small  wetland  tracts  and  they  also  have 
proven  valuable  for  evaluating  biomass  from  air- 
craft. The  spatial  resolution  of  Landsat's  multispec- 
tral scanner  is  often  too  poor  to  predict  biomass, 
but  airborne  multispectral  scanners,  thematic  map- 
pers, and  SPOT  show  great  promise  for  this  pur- 
pose. (Rochester-PTT) 
W87-01093 


PROCESSING  OF  GEOPHYSICAL  WELL 
LOGS  BY  MICROCOMPUTERS  AS  APPIJED 
TO  THE  SOLUTION  OF  HYDROGEOLOGI- 
CAL  PROBLEMS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Div.  of  Engineering  Geology. 

G.  -A.  Tselentis. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  215-236,  October  15,  1985.  12  fig,  2  tab,  18  ref. 

Descriptors:  'Well  logs,  'Microcomputers,  *Hy- 
drogeology,  'Geophysical  data,  'Borehole  geo- 
physics, Logging,  Log  sampling,  Groundwater 
flow. 

Recent  developments  in  microelectronic  technolo- 
gy have  provided  very  powerful  microcomputers 
for  use  at  the  well  site  by  hydrogeologists  or 
geophysicists  to  provide  timely  answers  to  impor- 
tant hydrogeological  questions.  A  brief  and  gener- 
alized description  of  the  philosophy  and  the  prob- 
lems associated  with  the  application  of  microcom- 
puters to  the  organization  and  processing  of  bore- 
hole geophysical  measurements  to  evaluate  various 
hydrogeological  problems  is  presented.  It  is  possi- 
ble for  the  microcomputer  to  handle  complex  ana- 
lytical processes  which  may  be  used  to  advantage 
by  the  well  log  analyst  in  many  hydrogeological 
problems.  Geophysics  linked  to  the  data-handling 
facilities  of  microcomputers,  offers  a  powerful  and 
underdeveloped  logging  technology  that  is  ripe  for 
development  as  a  low-cost  quantitative  investiga- 
tion technique.  (Khumbatta-PTT) 
W87-01189 


PARTIAL  AREA  HYDROLOGY  AND  REMOTE 
SENSING, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

A.  Van  de  Griend,  and  E.  T.  Engman. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No.  3/4, 

p  211-251,  November  15,  1985.  12  fig,  3  tab,  170 

ref. 

Descriptors:    'Partial   area   hydrology,    'Rainfall- 
runoff  relationships,  'Remote  sensing,  Hydrologi- 
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cal  systems,   Runoff,   Electromagnetic  spectrum, 
Sensors,  Satellite  technology.  Watershed  studies. 

The  partial-area  concept  is  one  of  the  basic  con- 
cepts in  modelling  hydrologic  processes  which  are 
related  to  the  fast  components  of  runoff  produc- 
tion. The  main  reasons  why  this  concept  has  not 
been  applied  in  practical  hydrology,  are  related  to 
the  temporal  and  spatial  variability  of  those  con- 
tributing areas,  which  make  their  identification  and 
characterization  extremely  difficult.  This  identifi- 
cation has  only  been  realized  by  detailed  field 
surveys.  Remote  sensing  has  developed  into  a  most 
promising  technique  for  regional  analysis  of  both 
small  and  large  scale  hydrological  systems.  The 
potential  applications  of  remote  sensing  for  partial- 
area  hydrology  are  discussed  for  the  various  bands 
of  the  electromagnetic  (E.M.)  spectrum.  The  spa- 
tial and  temporal  aspects  of  remote  sensing  form  a 
potential  source  of  new  information  which  has  not 
been  used  to  any  degree.  It  is  concluded  that 
optimum  use  of  the  remotely  sensed  data  requires  a 
change  in  hydrological  modelling,  and  appropriate 
adaption  of  models.  (Author's  abstract) 
W87-01198 


GEOSTATISTICAL  ANALYSIS  OF  GEOELEC- 
TRIC  ESTIMATES  FOR  SPECIFIC  CAPACITY, 

Tiszadata  Consulting  Engineers,  Budapest  (Hunga- 
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HOW  REPRESENTATIVE  ARE  THE  DATA 
SETS  USED  TO  DERIVE  NATIONAL  WATER 
QUALITY  CRITERIA, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Northbrook,  IL. 
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Office  de  la  Recherche  Scientifique  et  Technique 
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podoume. 
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STRUCTURAL  CONDITIONS  OF  THE  CAR- 
BONATE AQUIFERS  IN  SOUTHERN  CHINA 
(GUANGXI  PROVINCE,  GUILIN  AREA),  (CON- 
DITIONS STRUCTURALES  DES  AQUIFERES 
CARBONATES  DE  CHINE  MERIDIONALE 
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GUILIN)), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 
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CALIBRATION  OF  A  DUAL-ENERGY  GAMMA 
RADIATION  SYSTEM  FOR  MULTIPLE  POINT 
MEASUREMENTS  IN  A  SOIL, 

Alabama      Agricultural       Experiment       Station, 

Auburn. 
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SIMPLE  AND  INEXPENSIVE  MONITOR  FOR 
RECORDING  OXYGEN  AND  TEMPERATURE 
IN  LAKES  AND  RESERVOJJtS, 

King's  Coll.,  London  (England).  Dept.  of  Human 

Environmental  Science. 

A.  W.  Bark,  D.  W.  Cartwright,  C.  S.  Lovatt,  and 

J  M.  Watts. 

Water  Research  WATRAG,  Vol.   20,  No.   8,   p 

1005-1010,  August  1986.  4  fig,  5  ref. 

Descriptors:  'Monitoring,  *Oxygen,  'Water  qual- 
ity, /Temperature,  *Reservoirs,  Lakes,  Water 
quality  control,  Transducers,  Sensors,  Electronic 
equipment,  Cost  analysis. 


The  design  of  a  simple  and  inexpensive  monitor  for 
the  continuous  recording  of  oxygen  and  tempera- 
ture at  multiple  depths  in  small  lakes  and  reser- 
voirs. The  design  allows  additional  depths  to  be 
monitored  by  simply  adding  additional  sensor 
units.  All  of  the  components,  except  the  sensor 
assemblies,  are  housed  on  a  raft  with  a  waterproof 
cover.  The  sensors  are  suspended  in  the  water 
from  the  raft.  The  submerged  oxygen  electrode 
assemblies  allow  full  equilibration  but  the  flow 
system  onto  the  raft  permits  the  ready  incorpora- 
tion of  other  types  of  transducer,  so  that  other 
variables  can  be  measured.  Such  transducers 
would  not  need  to  be  fully  submersible.  The  moni- 
tor proved  robust  and  reliable  and  was  simple  to 
operate  and  calibrate  in  the  field.  The  total  cost  of 
the  system,  excluding  construction  and  develop- 
ment time,  did  not  exceed  2500  pounds.  Of  this,  the 
data  logger  and  oxygen  electrodes  accounted  for 
about  2000  pounds,  and  the  pumps  and  motor  a 
further  300  pounds.  The  remaining  200  pounds  was 
used  for  electronic  components,  lead/acid  batteries 
and  materials  for  the  raft.  Running  costs  are  mini- 
mal as  rechargeable  batteries  are  employed 
throughout  and  the  oxygen  electrodes  are  fully 
user  serviceable.  (Lantz-PTT) 
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ESTIMATION   OF  TDS   IN   SAND   AQUIFER 
WATER  THROUGH  RESISTIVITY  LOG, 

China  Geoexploration  and  Waterwell  Engineering 

Corp.,  Karachi  (Pakistan). 
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COMPUTER  PROGRAM  FOR  GENERATING 
TWO-DIMENSIONAL  FIELDS  OF  AUTOCOR- 
RELATED  PARAMETERS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 

Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  663- 

667,  September-October,  1986.  3  fig,  9  ref,  append. 

Descriptors:  'Computer  programs,  'Mathematical 
models,  'Groundwater  movement,  'Hydraulic 
properties,  Hydraulic  conductivity,  Aquifers, 
Monte  Carlo  Method,  Mathematical  studies. 

A  computer  program  is  described  which  generates 
two-dimensional  fields  of  autocorrelated  param- 
eters. The  program  is  written  for  parameters  which 
are  log-normally  distributed,  such  as  the  hydraulic 
conductivity  of  aquifers.  A  specific  form  for  the 
autocorrelation  structure  is  included.  Generating  a 
parameter  field  represents  an  important  step  in  the 
stochastic  analysis  of  groundwater  flow  and  mass 
transport  via  the  Monte-Carlo  technique.  The  pro- 
gram is  written  in  FORTRAN  for  both  the  IBM 
PC  and  the  VAX  11/780,  and  runs  interactively  to 
allow  easy  use.  The  program  listing  as  run  on  the 
IBM  PC  is  included.  (Author's  abstract) 
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MICROCOMPUTER  PACKAGE  FOR  DETER- 
MINING OPTIMAL  WELL  DISCHARGE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 
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Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  668- 
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append. 

Descriptors:  'Computer  programs,  'Microcomput- 
ers, 'Wells,  'Discharge,  Pump  wells,  Pumping 
tests,  Computers,  Mathematical  studies,  Algo- 
rithms. 

A  fully  interactive  microcomputer  package  con- 
sisting of  two  BASIC  programs,  OPTP  and 
PTEST,  is  presented  for  determining  optimal  well 
discharge.  Program  PTEST  computes  the  coeffi- 
cients and  exponent  of  the  nonlinear  drawdown 
equation,  using  three-step  data  from  a  step-draw- 
down pumping  test.  Program  OPTP  computes  the 
optimal  discharge  using  a  single-variable,  con- 
strained, nonlinear  programming  algorithm.  The 
package,  originally  written  for  an  IBM-PC,  can  be 
adapted  to  any  microcomputer  with  minor  modifi- 
cations. (Author's  abstract) 
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amics. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-01527 


RADAR-BASED    STOCHASTIC   MODEL    FOR 
SHORT-TIME-INCREMENT  RAINFALL, 
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neering. 
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TERRESTRIAL  OBSERVATIONS  FROM 
NOAA  OPERATIONAL  SATELLITES, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
H.  Yates,  A.  Strong,  D.  McGinnis  Jr,  and  D. 
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Science  SCIEAS,  Vol.  231,  No.  4737,  p  463-470, 
January  31,  1986.  12  fig,  35  ref. 

Descriptors:  'Remote  sensing,  'NOAA,  'Satellite 
technology,  Oceanography,  Hydrology,  Agricul- 
ture, Snow  cover,  Sea  ice,  Ice,  River  systems, 
Precipitation,  Temperature. 

Important  applications  to  oceanography,  hydrolo- 
gy, and  agriculture  have  been  developed  from 
operational  satellites  of  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA),  and  are  ex- 
panding rapidly.  Areas  of  interest  involving  the 
oceans  include  sea  surface  temperature,  ocean  cur- 
rents, and  ocean  color.  Satellites  can  monitor  vari- 
ous changing  hydrological  phenomena,  including 
regional  and  global  snow  cover,  river  and  sea  ice 
extent,  and  areas  of  global  inundation.  Agricultur- 
ally important  observations  derived  from  oper- 
ational satellites  include  precipitation,  daily  tem- 
perature extremes,  canopy  temperatures,  insola- 
tion, and  snow  cover.  This  overview  describes  the 
current  status  of  each  area.  (Doria-PTT) 
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LOW-VELOCITY  MEASUREMENT  IN 

WATER, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

C.  Ellis,  and  H.  G.  Stefan. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  10,  p  1480-1486,  September  1986.  7  fig,  14  ref. 

Descriptors:  'Flow  velocity,  'Flow  measurement, 
'Measuring  instruments,  'Velocity,  'Optical  hy- 
drogen bubble-tracing  techniques,  'Tracking  tech- 
niques, Data  acquisition,  Rotating  propeller,  Hot 
film  method,  Lasers,  Doppler,  Electromagnetic 
waves,  Tracers. 

Water  velocities  in  the  centimeter  per  second 
range  or  less  are  measurable  by  only  a  few  instru- 
ments. Experimental  laboratory  studies  frequently 
require  such  measurements.  A  review  of  low  water 
velocity  measurement  methods  is  presented  (rotat- 
ing propeller,  hot  wire  or  hot  film  method,  laser 
Doppler  anemometry,  electromagnetic  current 
meters,  and  tracer  studies).  An  inexpensive  optical 
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hydrogen  bubble-tracing  technique  is  described  for 
velocity  measurements  in  the  range  0.5  to  8  cm/s. 
Modification  to  a  thymol  blue  (pft)  tracer  method 
extends  its  applicability  to  the  range  0.1  to  1.0  cm/ 
s.  Design  and  operational  characteristics  of  the 
hydrogen  bubble/thymol  blue  current  meter  are 
described.  (Author's  abstract) 
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NWWA  CONFERENCE  ON  SURFACE  AND 
BOREHOLE  GEOPHYSICAL  METHODS  IN 
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National   Water  Well  Association,   Worthington, 
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APPLICATION  OF  AN  AUTOMATIC  EARTH 
RESISTIVITY  SYSTEM  FOR  DETECTING 
GROUND  WATER  MIGRATION  UNDER  A 
MUNICIPAL  LANDFILL, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
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Descriptors:  'Groundwater  movement,  'Geo- 
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quisition, Data  interpretation,  Contours,  Comput- 
ers, Sounding,  Path  of  pollutants,  Leaching,  Satu- 
ration. 

Surface  geophysical  methods  can  add  valuable  in- 
formation to  the  geologic  data  base  for  a  given 
waste  disposal  site.  One  of  the  most  widely  used 
methods  is  the  ground  electrode  resistivity  survey. 
However,  most  resistivity  equipment  requires  a 
labor-intensive  effort  in  collecting  field  data,  which 
is  time  consuming  and  expensive  for  gathering  the 
large  amount  of  data  needed.  The  system  reported 
here  has  the  advantage  of  automatically  collecting 
and  recording  resistivity  data  along  a  traverse  line 
in  a  fraction  of  the  time  required  by  conventional 
equipment.  This  system  was  used  to  collect  1700 
meters  of  resistivity  data  over  a  municipal  landfill 
during  the  month  of  July,  1984.  The  data  was 
processed  on  a  Hewlett-Packard  9000  and  Hew- 
lett-Packard 9826  mini-computer  programmed  to 
invert  resistivity  data  assuming  horizontal  layering. 
Resistivity  values  were  corrected  for  surface  ter- 
rain roughness  using  manually  entered  elevation 
data.  The  resistivity  survey  conducted  at  the  mu- 
nicipal landfill  demonstrated  that  the  grounded 
electrode  resistivity  method  can  be  used  to:  (1) 
develop  iso-resistivity  maps;  (2)  draw  resistivity 
pseudosections;  and  (3)  provide  Schlumberger 
depth  sounding  information.  This  information  can 
be  used  as  an  aid  in  developing  a  drilling  and 
Icachate  recovery  program.  Interpretations  and 
analysis  of  the  municipal  landfill  survey  data  show 
that  the  resistivity  trend  indicated  in  the  deeper 
iso-resistivity  contour  maps  are  attributed  to  the 
North-South  fault/fracture  zone.  Sump  zones  are 
indicated  as  low  resistivity  values  on  the  iso-resis- 


tivity values  on  the  contour  maps.  Because  sump 
zones  are  areas  where  water  will  tend  to  pool, 
drilling  results  should  indicate  areas  of  high  water 
content  and  thus  build  confidence  in  the  resistivity 
technique  and  its  interpretations.  Schlumberger 
depth  soundings  developed  from  the  pole-dipole 
resistivity  survey  indicated:  (1)  depth  of  fill  materi- 
al; (2)  thickness  of  Austin  Chalk  below  the  fill;  and 
(3)  depth  to  the  top  of  the  Eagle  Ford  Shale. 
However,  because  of  lateral  variations  in  the  fill 
material,  reliable  Schlumberger  depth  soundings 
were  developed  for  only  a  few  of  the  resistivity 
traverse  lines.  (See  also  W87-01641)  (Lantz-PTT) 
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TERRAIN  CONDUCTTVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
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Descriptors:  'Conductivity,  'Geophysical  surveys, 
'Hydrocarbons,  'Plumes,  'Aquifers,  'Groundwat- 
er pollution,  Case  studies,  Path  of  pollutants, 
Water  pollution,  Chemical  wastes,  Sand,  Clays, 
Groundwater  movement,  Leaching,  Organic 
wastes,  Seeps,  Measuring  instruments. 

Under  favorable  site  conditions  terrain  conductivi- 
ty has  proven  to  be  an  effective  tool  for  assessing 
the  areal  extent  and  the  relative  concentrations  of 
contaminants  that  have  a  significant  conductivity 
contrast  with  the  native  groundwater.  In  1983,  a 
hydrocarbon  residue  was  observed  collecting  at 
the  water  table  on  the  bank  of  a  drainage  channel 
adjacent  to  a  small  chemical  mixing  plant.  Al- 
though the  contaminant  was  identified  as  a  non- 
hazardous  hydrocarbon  belonging  to  the  chemical 
facility,  its  exact  source  area  was  unknown.  Shal- 
low terrain  conductivity  methods  (using  a  Geonics 
EM-31)  were  employed  to  aid  in  mapping  anoma- 
lous areas  of  conductivity.  Approximately  6  acres 
were  surveyed  on  a  20-ft  grid  in  six  hours  by  two 
geologists.  Four  areas  of  apparent  low  conductivi- 
ty (less  than  0.25  milliohms)  were  isolated.  Results 
indicate  that:  1)  Underlying  the  entire  site  investi- 
gated, at  a  depth  of  10  to  15  ft  below  land  surface, 
is  a  white  to  tan  sandy  clay  which  forms  the  base 
of  the  shallow  aquifer.  The  clay  is  believed  to  be 
sufficiently  impermeable  to  protect  the  underlying 
aquifer,  the  main  source  of  potable  water  in  the 
area;  2)  The  groundwater  gradient  is  from  east  to 
west  across  the  area  surveyed;  3)  Organics  were 
found  in  a  wide  range  of  concentrations  on  the  six 
acre  site  investigated.  Data  from  the  terrain  con- 
ductivity survey  indicated  the  presence  of  at  least 
three  general  areas  of  contamination:  two  believed 
to  be  old  inactive  disposal  areas  where  resin  residu- 
als were  disposed  and  the  other,  in  the  vicinity  of 
the  production  area  around  the  raw  materials  stor- 
age and  mixing  facilities,  includes  several  smaller 
concentrations  of  leakage,  spills,  or  washings;  4) 
The  pit  areas  appear  to  be  primarily  composed  of 
resin  residuals;  and  5)  The  source  of  the  'seep'  of 
material  in  the  ditch  west  of  the  site  appears  to  be 
from  the  grass  area  southwest  of  the  raw  storage 
area,  between  the  two  entrance  driveways.  An- 
other seep  area  may  appear  north  of  the  original 
seep  if  product  in  the  ground,  immediately  west  of 
the  raw  storage  area  migrates  toward  the  ditch. 
(See  also  W87-01641)  (Lantz-PTT) 
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Chlorides,  Bromides,  Groundwater  pollution, 
Water  pollution  contiol,  Water  quality  manage- 
ment. 

In  August  of  1982,  12  cu  m  of  contaminated  water 
was  injected  into  a  sandy  aquifer  at  Canadian 
Forces  Base  Borden  near  Alliston,  Ontario.  The 
progress  of  this  slug  was  monitored  for  at  least  20 
months  by  a  dense  array  of  multi-level  sampling 
holes.  The  initial  injection  contained  918  mg/1  of 
chloride  and  323  mg/1  of  bromide  in  addition  to  a 
variety  of  organic  and  heavy  metal  tracers,  pre- 
senting an  anomalously  conductive  target  for  sur- 
face geophysical  measurements.  This  paper  reports 
on  two  geophysical  projects  that  were  initiated  as 
a  result  of  the  injection.  In  the  first,  the  passage  of 
the  slug  was  traced  for  8  months  using  a  multi- 
electrode  cable.  The  second  project  evolved  from 
the  need  for  detailed  information  on  vertical  for- 
mation conductivity  structure  at  sites  of  shallow 
contamination  studies,  and  at  a  reasonable  cost. 
The  studies  indicated  that:  (1)  In  the  sandy  forma- 
tion of  CFB  Borden,  it  is  feasible  to  track  an 
injected  plume  with  these  chloride  levels  for  at 
least  8  months;  (2)  The  ability  to  reliably  map 
anomalies  less  than  10%  of  background  is  encour- 
aging for  projects  such  as  large  scale  monitoring  of 
sanitary  landfill  perimeters;  (3)  The  decay  of  the 
maximum  conductivity  anomaly  with  time  is 
roughly  proportional  to  the  decay  of  peak  chloride 
content  with  time.  The  lateral  dimensions  of  the 
chloride  plume  are  quite  well  reproduced  by  the 
n  =  3  dipole  contour  map,  but  the  effective  target 
for  the  geophysics  appears  to  be  a  much  smaller 
core  volume  of  the  plume;  (4)  The  simple  dispos- 
able E-log  (DEL)  concept  described  here  appears 
to  work  well  in  the  sandy  environment  tested;  (5) 
The  DEL  has  the  potential  to  supply  the  informa- 
tion it  was  originally  designed  for,  namely,  forma- 
tion conductivities  at  shallow  depths.  A  second 
use,  not  yet  well  explored,  is  as  an  indicator  of  the 
lateral  continuity  of  hydrogeological  conditions; 
and  (6)  Another  potential  use  for  the  DEL  is  as  the 
core  of  a  multilevel  piezometer.  The  DEL  should 
be  able  to  operate  through  the  outer  web  of  tubing 
to  provide  formation  conductivities  to  complement 
the  water  conductivity  data.  (See  also  W87-01641) 
(Lantz-PTT) 
W87-01647 


APPLICATIONS  OF  MICROGRAVITY  SUR- 
VEYS TO  SUBSURFACE  EXPLORATION, 

STS  Consultants  Ltd.,  Lansing,  MI. 
T.  K.  Dahlstrand. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  85-105,  6  fig,  10  ref,  append. 

Descriptors:  'Microgravity  surveys,  'Subsurface 
mapping,  'Geophysics,  'Gravity  studies,  Faults, 
Measuring  instruments,  Model  studies,  Surveys, 
Groundwater  management,  Field  tests,  Ground- 
water movement. 

There  are  many  types  of  geophysical  equipment 
used  to  explore  the  shallow  subsurface  environ- 
ment. The  gravity  method,  although  unfamiliar  to 
some,  is  valuable  tool  in  studying  geologic  struc- 
tures. Despite  its  common  use  in  the  oil  and  gas 
industry,  the  gravity  method  still  accounts  for  a 
relatively  small  percentage  of  geophysical  explora- 
tion work.  In  general,  it  is  the  objective  of  the 
gravity  survey  to  determine  the  location,  shape 
and  depth  of  a  subsurface  structures.  Such  struc- 
tures may  include  faults,  bedrock  valleys,  sink 
holes  or  even  underground  utilities  or  tunnels. 
Gravity  meter  equipment  requirements  to  perform 
microgravity  surveys,  the  basics  of  gravity  theory, 
and  plans  for  a  field  study  by  constructing  an 
appropriate  model  to  predict  the  gravity  anomaly, 
are  discussed.  Calibration  methods  and  four  case 
history  applications  are  presented.  Three  of  the 
studies  were  successful  and  in  one  case,  the  micro- 
gravity  survey  did  not  succeed.  The  intent  of  this 
paper  was  to  offer  some  insight  into  the  microgra- 
vity method  and  its  application  to  subsurface  ex- 
ploration. The  planning,  preparation,  equipment 
selection,  and  field  operator  skill  and  patience  are 
all  important  aspects  to  a  project.  Gravity  methods 
continue  to  offer  a  method  for  studying  geologic 
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structures  where  lateral  density  variations  exist. 

(See  also  W87-01641)  (Lantz-PTT) 

W87-01648 


GRAVITY  AND  SEISMIC  REFRACTION 
MEASUREMENTS  FOR  DEEP  GROUND 
WATER  SEARCH  IN  SOUTHERN  DARFUR 
REGION,  SUDAN, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 
H.  O.  Ali. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  106-120,  6  fig,  21  ref. 

Descriptors:  *Gravity  studies,  *Seismic  refraction, 
•Groundwater  potential,  Darfur  Region,  Sudan, 
Groundwater  availability,  Subsurface  mapping, 
Data  acquisition,  Data  interpretation,  Sedimentary 
basins,  Eddaein,  Sandstones. 

In  the  Northern  Darfur  Region  (Sudan),  the  search 
for  groundwater  from  deep  sources  has  greatly 
intensified,  especially  in  Southern  Darfur,  where 
appreciable  thickness'  of  Tertiary-Cretaceous  sedi- 
ments exist.  Gravity  measurements  were  taken 
along  two  profiles  (250  km  long)  to  determine  the 
lateral  and  the  vertical  extents  of  the  sediments  as  a 
part  of  groundwater  search  in  the  Baggara  Basin  in 
southern  Darfur  Region  (Sudan).  Gravity  measure- 
ments were  aided  by  seismic  refraction  to  provide 
depths  at  specific  control  points  along  the  profiles. 
These  depths  were  used  to  estimate  the  regional/ 
residual  gravity  along  these  profiles.  Automatic 
inversion  of  gravity  residual  data  has  revealed  a 
deep  sedimentary  basin  that  reaches  4.0  km  at  50 
km  northeast  from  Eddaein  town.  The  sediments 
are  less  cemented  and  possibly  related  to  Umm 
Rawaba  formation.  The  thickness  of  the  basin  de- 
creases rapidly  SW  where  it  reaches  400  m  near 
Buram  town  and  the  sediments  are  more  cemented 
possibly  related  to  Nubian  sandstone  and  deposited 
on  irregular  basement  topography.  The  result  of 
this  study  has  highlighted  the  suitability  of  comb- 
ing gravity  and  seismic  refraction  techniques  for 
regional  groundwater  exploration  in  arid  and  semi- 
arid  zones  similar  Darfur  Region.  (See  also  W87- 
01641)  (Lantz-PTT) 
W87-01649 


SHALLOW  SEISMIC  REFLECTION  METHOD 
FOR  USE  IN  MAPPING  OVERBURDEN  STRA- 
TIGRAPHY, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
R.  M.  Gagne,  S.  E.  Pullan,  and  J.  A.  Hunter. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  132-145,  18  fig,  4  ref. 

Descriptors:  'Seismic  waves,  'Reflection  methods, 
•Subsurface  mapping,  *Stratigraphy,  Groundwater 
availability,  Seismology,  Bedrock,  Shallow  water, 
Geophysics,  Geologic  mapping. 

The  past  four  years  in  engineering  seismology  have 
been  a  period  of  rapid  change.  This  will  continue 
in  the  area  of  instrument  and  source  improvement 
as  well  as  in  the  development  of  field  techniques, 
as  the  application  of  shallow  reflection  seismology 
in  the  mapping  of  surficial  materials  and  bedrock 
topography,  increases.  The  efforts  reported  have 
concentrated  on  the  development  of  simple  low 
cost  techniques  with  microcomputer-based  inter- 
pretation, which  would  prove  useful  and  cost  ef- 
fective for  the  average  geological  or  geophysical 
prospecting  firm.  Field  experience  has  proved  that, 
in  favorable  areas,  it  is  possible  to  obtain  good  high 
resolution  reflections  from  within  unconsolidated 
overburden,  and  from  the  overburden-bedrock 
interfaces  using  an  engineering  seismograph  and 
the  'optimum  window'  and  'optimum  offset'  tech- 
niques described.  These  shallow  reflection  meth- 
ods can  be  applied  successfully  where  the  ground 
will  transmit  frequencies  high  enough  to  allow  the 
required  structural  resolution.  In  general  this  con- 
dition is  satisfied  when  the  water  table  is  close  to 
the  surface.  In  such  areas,  shallow  reflection  tech- 
niques can  provide  subsurface  structural  informa- 
tion that  could  not  be  obtained  with  refraction 
methods.  (See  also  W87-01641)  (Lantz-PTT) 


W87-O1650 


SEISMIC  REFLECTION  PROFILING  IN  THE 
CEDAR  RIVER  BASIN,  WESTERN  WASHING- 
TON, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
R.  W.  Lankston,  M.  M.  Lankston,  and  L.  M.  West. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  146-164,  12  fig,  1  tab,  5  ref. 

Descriptors:  *Seismic  waves,  'Geophysical  sur- 
veys, •Reflection  methods,  *Cedar  River  basin, 
•Washington,  Drilling,  Geophysics,  Seismology, 
Data  acquisition,  Data  interpretation,  Bedrock, 
Data  processing. 

The  Cedar  River  Basin,  in  the  foothills  of  the 
Cascade  Mountains  was  being  evaluated  in  1980 
for  the  Seattle  Water  Department  as  a  well  field 
site.  Drilling  in  the  basin  had  penetrated  76  m  of 
water-bearing,  glacio-fluvial  sediments.  Additional 
drilling  was  planned  to  test  the  aquifer  system. 
Bedrock,  the  base  of  the  aquifer  system,  was  be- 
lieved to  be  less  than  100  m  below  the  surface. 
Continuous  profiling  with  the  engineering  seismic 
reflection  method  was  conducted  in  order  to  deter- 
mine the  depth  to  the  bedrock  so  that  the  drilling 
program  could  be  finalized.  A  12-channel,  signal 
enhancement  seismograph  was  used  to  record  data 
on  paper  in  the  field.  While  one  geophysicist  was 
acquiring  the  data,  another  geophysicist  digitized 
the  paper  seismic  records  at  the  field  office.  The 
processing  geophysicist  also  generated  preliminary 
velocity  analyses  and  demonstrated  that  usable  re- 
flection were  being  recorded.  Data  processing 
completed  after  field  operations  included  the  appli- 
cation of  static  and  dynamic  corrections  to  the  data 
and  displaying  the  data  in  the  form  of  seismic 
sections.  Data  processing  and  interpretation  were 
complicated  by  two  strong  reflections  that  inter- 
sected and  crossed  over  each  other.  Interpretation 
of  the  final  seismic  section  indicated  that  bedrock 
was  much  deeper  than  had  been  anticipated.  The 
depth  to  bedrock  at  one  point  was  calculated  to  be 
200  m.  Subsequent  drilling  at  the  location  penetrat- 
ed bedrock  at  203  m.  With  modern  data  processing 
software  and  a  32-bit  microcomputer,  the  data 
were  reevaluated  to  investigate  static  correction 
and  signal  interference  problems  that  were  not 
resolved  in  the  original  processing.  The  resulting 
seismic  section  shows  the  bedrock  reflection  more 
clearly  than  before.  The  interpreted  depth  to  the 
bedrock  surface  is  still  within  acceptable  limits  of 
accuracy  for  the  engineering  seismic  reflection 
method.  (See  also  W87-01641)  (Lantz-PTT) 
W87-01651 


MONITORING  OF  SUBSURFACE  CONTAMI- 
NANTS WITH  BOREHOLE/SURFACE  RESIS- 
TTVrTY  MEASUREMENTS, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

M.  J.  Wilt,  and  C.  F.  Tsang. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  167-177,  4  fig,  6  ref.  Contract  No.  DE- 
ACO3-76SF0OO98. 

Descriptors:  'Groundwater  pollution,  'Borehole 
geophysics,  'Monitoring,  'Boreholes,  'Resistivity, 
Model  studies,  Simulation  analysis,  Path  of  pollut- 
ants, Groundwater  movement,  Electrical  studies, 
Geophysics,  Case  studies,  Aquifers,  Conductance. 

Three-dimensional  resistivity  modeling  was  per- 
formed to  simulate  the  changes  in  resistivity  due  to 
the  leakage  of  fluid  contaminants  into  an  aquifer. 
The  simulation  represents  a  case  where  the  fluid  is 
introduced  into  a  25  m  aquifer  at  a  depth  of  45  m. 
The  contaminant  fluid  is  assumed  to  be  electrically 
more  conductive  than  the  in-situ  groundwater.  Re- 
sistivity measurements  were  simulated  using  a 
finite  difference  algorithm  to  calculate  potentials 
for  an  arbitrary  three-dimensional  resistivity  distri- 
bution with  surface  and  downhole  current  and 
potential  electrodes.  A  downhole/surface  array 
was  considered  where  current  was  injected  at  the 
aquifer   depth    and    voltage    measurements    were 
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made  on  the  surface.  Cases  were  considered  where 
current  was  injected  at  a  point  within  the  contami- 
nant plume  as  well  as  outside  of  the  plume  (offset 
case).  Also  considered  were  three  contaminant  dis- 
tributions: case  1,  the  contaminant  plume  forms  a 
uniform  cylinder  centered  around  the  injection 
well;  case  2,  the  plume  forms  a  nonuniform  cylin- 
der around  the  well  where  contaminant  concentra- 
tion decreases  away  from  the  well;  case  3,  the 
aquifer  has  a  variable  vertical  permeability.  Results 
indicate  that  the  anomaly  is  much  greater  using  the 
downhole  electrode  than  for  surface  arrays,  and 
that  the  data  may  be  used  to  roughly  characterize 
the  contaminant  mass  and  its  boundaries.  Several 
cases  involving  different  contaminant  boundaries 
were  studied  and  show  that  the  downhole/surface 
measurements  are  not  very  sensitive  to  differences 
in  the  boundary  geometry  although  a  rough  deter- 
mination of  the  boundary  position  is  possible.  For 
the  case  where  the  downhole  current  electrode  is 
located  outside  of  or  at  the  edge  of  the  contami- 
nant, the  anomaly  size  is  smaller  but  the  shape 
allows  for  good  discrimination  of  the  near-side 
boundary.  (See  also  W87-01641)  (Lantz-PTT) 
W87-01652 


CORRELATION  BETWEEN  FTELD  GEO- 
PHYSICAL MEASUREMENTS  AND  LABORA- 
TORY WATER  SAMPLE  ANALYSIS, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01653 


ROLE  OF  GEOLOGICAL  AND  GEOPHYSICAL 
DATA  IN  MODELTNG  AN  ALLUVIAL  BASIN, 
SOUTHWEST  NEW  MEXICO, 

Harding-Lawson  Associates,  Novato,  CA. 
K.  M.  O'Brien,  and  W.  J.  Stone. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  198-214,  13  fig,  27  ref.  Agreement  No.  14- 
08-0001-18812. 

Descriptors:  'Geophysics,  'Geohydrology, 
'Model  studies,  'Gravity  surveys,  'Alluvial  basins, 
'New  Mexico,  'Data  interpretation,  Subsurface 
mapping,  Geologic  mapping,  Driller  log,  Pumping 
tests,  Transmissivity,  Groundwater  movement, 
Calibrations. 

A  parameter-estimation  technique  based  on  exist- 
ing hydrological,  geophysical,  and  geological  data 
was  developed  to  approximate  transmissivity 
values  for  use  in  a  groundwater  flow  model  of  the 
Animas  Valley,  southwest  New  Mexico.  Complete 
Bouguer  gravity  anomaly  maps  together  with  seis- 
mic-refraction profiles,  geologic  maps,  geologic 
geophysical,  and  drillers'  logs,  water  levels,  and 
pumping-test  data  provide  insight  into  the  trans- 
missivity of  bolson  deposits  throughout  the  basin. 
The  transmissivity  distribution  was  primarily  based 
on  reported  pumping  and  specific-capacity  tests  in 
conjunction  with  complete  Bouguer  gravity  anom- 
aly maps  and  well-log  data.  Reported  transmissi- 
vity values  were  characterized  by  gravity  values 
and  well-log  data.  In  grid  blocks  lacking  pumping 
and  specific-capacity  tests,  transmissivity  values 
were  assigned  based  on  the  relationship  of  gravity 
values  and  well-log  data  within  other  grid  blocks 
for  which  transmissivity  values  are  available.  A 
two-dimensional,  finite-difference,  groundwater 
flow,  computer  codes  was  used  to  evaluate  the 
effectiveness  of  the  parameter-estimation  tech- 
nique. Although  the  trial-and-error  method  of  cali- 
bration was  employed,  the  actual  computer  time 
necessary  for  model  calibration  was  minimal.  The 
conceptually  straightforward  approach  for  param- 
eter estimation  utilizing  existing  hydrological,  geo- 
physical, and  geological  data  provides  realistic  pa- 
rameter estimates.  (See  also  W87-01641)  (Author's 
abstract) 
W87-01654 


COMPARATIVE  ANALYSIS  OF  SURFACE  RE- 
SISTIVITY SURVEYS  AND  NATURAL- 
GAMMA  RADIATION  BOREHOLE  LOGS  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
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P.  C.  Reed. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  215-227,  6  fig,  9  ref. 

Descriptors:  'Resistivity,  'Geophysical  surveys, 
•Gamma  radiation,  'Borehole  geophysics,  'Illi- 
nois, 'Groundwater  quality,  Alluvial  sediments, 
Electrical  studies,  Bedrock,  Geophysics,  Sounding. 

Groundwater  supplies  in  the  western,  central  and 
southern  parts  of  Illinois  are  often  of  marginal 
quality  for  farm,  domestic  and  municipal  use.  The 
Illinois  State  Geological  Survey  has  conducted 
approximately  50  electrical  earth  resistivity  sur- 
veys yearly,  in  the  search  for  adequate  supplies  of 
groundwater  in  the  glacial  drift  and  alluvial  sedi- 
ments that  overlie  the  bedrock  throughout  much  of 
the  state.  Surface  geoelectrical  studies  have  proven 
useful  in  delineating  sand  and  gravel  aquifers  in 
these  unconsolidated  sediments.  Natural  gamma 
radiation  in  glacial  and  alluvial  sediments  is  direct- 
ly related  to  the  percentage  of  clay  fraction. 
Therefore,  natural  gamma  radiation  logs  are  also 
frequently  run  in  wells  and  unsuccessful  boreholes, 
in  association  with  electrical  earth  resistivity  sur- 
veys, in  the  search  for  potable  water  supplies. 
Comparisons  of  the  configurations  of  vertical  elec- 
trical sounding  (VES)  curves  from  surface  resistiv- 
ity surveys  and  natural-gamma  borehole  logs  from 
four  locations  within  glacial  and  alluvial  sediments 
are  presented.  The  Wenner  and  Schlumberger 
electrode  configurations  were  employed  in  acquir- 
ing the  VES  data.  Significant  correlations  were 
found  between  the  VES  curves  and  downhole  log 
configurations.  (See  also  W87-01641)  (Lantz-PTT) 
W87-01655 


MILITARY  REQUIREMENTS  FOR  GEO- 
PHYSICAL GROUND  WATER  DETECTION 
AND  EXPLORATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
D.  K.  Butler,  and  J.  L.  Llopis. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  228-248,  13  fig,  3  tab,  9  ref. 

Descriptors:  'Groundwater  availability,  'Water 
requirement,  'Groundwater  potential,  Aquifers, 
Groundwater  quality,  White  Sands,  New  Mexico, 
Electromagnetic  waves,  Electrical  studies,  Resis- 
tivity, Geophysics,  Seismic  properties. 

Adequate  water  supply  is  a  critical  requirement  for 
support  of  military  operations  in  arid  and  semi-arid 
regions,  and  for  fixed  military  bases.  Groundwater 
exploration  typically  will  utilize  all  available  infor- 
mation to  aid  the  interpretation  of  geophysical 
survey  data  and  produce  an  integrated  assessment 
for  an  area.  Situations  are  envisioned,  however,  in 
which  little  or  no  supplementary  information  will 
be  available  to  aid  or  constrain  the  interpretation 
of  geophysical  survey  data.  For  this  latter  case, 
information  about  groundwater  table  depth,  aqui- 
fer thickness,  and  water  quality  is  required  expedi- 
tiously at  selected,  perhaps  widely  separated,  loca- 
tions. Groundwater  detection  is  a  terminology 
properly  applied  to  rapid  groundwater  assessments 
at  selected,  widely-spaced  locations.  Case  histories 
are  presented  illustrating  both  groundwater  explo- 
ration and  detection.  A  groundwater  detection 
study  at  five  locations  on  White  Sands  Missile 
Range,  New  Mexico,  illustrates  the  application  of 
seismic  refraction,  electrical  resistivity,  loop-loop 
low  induction  number  electromagnetic  (EM),  and 
transient  EM  methods.  Results  of  the  geophysical 
methods  are  compared  to  known  geohydrological 
conditions.  The  conclusions  of  the  study  can  be 
summarized  as  follows:  Complementary  seismic  re- 
fraction and  electrical  resistivity  surveys  (a)  can 
generally  be  used  successfully  for  groundwater 
detection  when  the  water  table  occurs  in  uncon- 
solidated sediments,  and  (b)  can  generally  not  be 
used  successfully  for  detection  of  groundwater  in 
confined  rock  aquifers.  For  the  case  of  rock 
aquifers,  a  groundwater  exploration  program  is 
required.  The  complementary  geophysical  meth- 
odology currently  fieldable  consists  of  seismic  re- 
fraction and  electrical  resistivity  methods.  In  the 


near  future,  the  transient  electromagnetic  method 
may  advantageously  replace  the  electrical  resistivi- 
ty method.  (See  also  W87-01641)  (Lantz-PTT) 
W87-01656 


USE  OF  GEOPHYSICAL  TECHNIQUES  IN  AN 
ACCELERATED  SEARCH  FOR  GROUND 
WATER  IN  THE  CONNECTICUT  RIVER 
VALLEY,  MASSACHUSETTS, 

Boston  Survey  Consultants,  Inc.,  MA. 
R.  W.  Heeley,  and  B.  A.  Marshall. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February   12-14,   1985,  Fort  Worth,  Texas. 
1985.  p  249-264,  5  fig,  5  ref. 

Descriptors:  'Geophysics,  'Geophysical  surveys, 
•Groundwater  availability,  'Groundwater  poten- 
tial, 'Connecticut  River,  Massachusetts,  Whately, 
Long-term  planning,  Mill  River,  Seismic  waves, 
Bedrock,  Seismology,  Resistivity,  Drilling,  Aqui- 
fer. 

Residents  of  Whately,  Massachusetts  face  a  water 
supply  emergency  due  to  the  contamination  of  a 
shallow  phreatic  aquifer  with  ethylene  dibromide 
and  aldicarb.  A  state-funded  investigation  of  emer- 
gency, short  term,  and  long  term  water  supply 
alternatives  was  initiated.  Geophysical  techniques 
were  used  to  locate  an  artesian  aquifer  buried 
beneath  glacial  lake  clays.  This  aquifer  had  been 
developed  as  a  water  supply  in  neighboring  com- 
munities but  not  in  Whately.  Preliminary  analyses 
of  well,  boring,  and  outcrop  data  and  previous 
geophysical  studies  in  surrounding  communities 
indicated  that  the  pre-glacial  Mill  River  had  cut  a 
channel  into  the  Triassic  bedrock  near  its  present 
course.  Seismic  refraction  lines  of  800  to  2000  feet 
in  length  positioned  across  and  along  the  presumed 
valley  trend  were  completed  using  explosives  for 
end,  center,  and  offset  shots  with  linear  800  foot 
long,  24  geophone  arrays.  Additional  seismic  tra- 
verses in  areas  thought  to  be  shallower  were  con- 
ducted with  the  use  of  a  single  channel  signal 
enhancement  seismograph  and  a  percussion  energy 
source.  A  local  college  also  cooperated  by  investi- 
gating some  areas  with  the  aid  of  a  12  channel 
signal  processing  seismograph  with  both  reflection 
and  refraction  capabilities  (See  also  W87-01641) 
(Lantz-PTT) 
W87-01657 


MAGNETIC  SURVEY  METHODS  USED  IN 
THE  LUITIAL  ASSESSMENT  OF  A  WASTE 
DISPOSAL  SITE, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01658 


APPLICATION  OF  THE  CONTROLLED 
SOURCE  AUDIO  MAGNETOTELLURICS 
(CSAMT)  SURVEY  TO  DELINEATE  ZONES  OF 
GROUND  WATER  CONTAMINATION  -  A 
CASE  HISTORY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
T.  Syed,  K.  L.  Zonge,  S.  Figgins,  and  A.  R. 
Anzzolin. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  282-311,  19  fig,  4  tab,  5  ref.  Project  No.  68- 
01-6389. 

Descriptors:  'Controlled  Source  Audio  Magnetol- 
lurics,  'Geophysical  surveys,  'Groundwater  pollu- 
tion, 'Case  studies,  Groundwater  quality,  Resistivi- 
ty, Magnetic  studies,  Geophysics,  Aquifers,  Elec- 
trical studies,  Injection  wells,  Oil  fields,  Brines, 
Saline  water,  plumes. 

A  surface  electrical  geophysical  technique,  Con- 
trolled Source  Audio-Frequency  Magnetotellurics 
(CSAMT)  has  been  successfully  applied  to  locate 
the  presence  of  anomalies  resulting  from  the 
upward  movement  of  formation  brines  through 
improperly  plugged  wells.  The  primary  objective 
in  a  CSAMT  Survey  is  to  provide  apparent  resis- 
tivity and  the  phase  angle  between  the  electric  and 
magnetic  fields  over  a  prospect  area.  CSAMT  has 
the  advantages  of  excellent  lateral  resolution,  good 


depth  penetration  (several  thousand  feet)  and  is 
relatively  inexpensive.  The  frequency  and  resistivi- 
ty of  the  subsurface  controls  the  depth  of  penetra- 
tion, so  the  lower  the  frequency,  the  deeper  the 
penetration.  The  CSAMT  technique  has  been  suc- 
cessful in  locating  low  resistivity  anomalies  result- 
ing from  the  movement  of  oilfield  brines  in  the 
vicinity  of  improperly  plugged  wells  and  near 
active  injection  wells.  Two  deep  conductive 
plumes  and  one  shallow  conductive  feature  were 
detected  and  traced  in  the  area  of  active  injection 
wells  in  Section  15,  while  on  the  grid  in  Section  16 
in  the  area  of  improperly  plugged  wells,  one  local- 
ized deep  feature  and  two  deep  plumes  were  de- 
tected and  traced.  Several  of  these  plumes  ran  out 
of  the  edge  of  the  survey  grids  and  their  extent  is 
not  known.  Test  drilling  and  logging  results  con- 
firmed the  low  resistivity  anomalies  detected  by 
the  CSAMT  Survey.  Direct  comparisons  could 
not  be  made  among  the  wells  due  to  variations  in 
the  surface  resistivities  at  the  different  sites.  Future 
studies  of  this  type  should  gather  sufficient  data  to 
permit  comparison  and  correlation  of  known  salini- 
ty contrasts  with  resistivity  contrasts.  Once  the 
baseline  contrasts  for  a  given  area  or  oilfield  are 
established,  detecting  and  tracing  of  conductive 
plumes  might  be  combined  with  estimates  of  water 
salinity  to  give  even  more  useful  results.  (See  also 
W87-01641)  (Lantz-PTT) 
W87-01659 


THEORY  &  DESIGN  CONSIDERATIONS  OF  A 
BOREHOLE  ELECTROMAGNETIC  CONDUC- 
TIVITY PROBE, 

Geonics  Ltd.,  Mississauga  (Ontario). 
F.  B.  Snelgrove,  and  J.  D.  McNeill. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  339-354,  11  fig,  3  ref. 

Descriptors:  'Borehole  geophysics,  'Electromag- 
netic waves,  'Conductivity,  Measuring  instru- 
ments, Theoretical  analysis,  Design  standards,  Bor- 
eholes, Stratification. 

This  paper  describes  the  theory  of  electromagnetic 
induction  as  it  is  applied  to  the  design  and  develop- 
ment of  a  conductivity  measuring,  borehole  probe. 
Two  particularly  critical  design  factors  are  consid- 
ered: first  that  the  probe  should  be  relatively  insen- 
sitive to  the  borehole  fluid,  and  second,  that  it 
should  be  able  to  resolve  relatively  thin  horizontal 
layers.  The  borehole  fluid  can  be  many  times  more 
conductive  than  the  surrounding  ground  and,  if 
included  in  the  measurement,  could  completely 
mask  small  changes  in  the  geological  structure. 
These  two  conditions  are  inversely  affected  by  the 
intercoil  spacing.  The  equations  for  the  radial  and 
horizontal  layer  responses  are  derived  as  a  function 
of  coil  spacing  and  are  then  used  to  select  the  best 
compromise  for  the  coil  separation.  Calculations 
show  that  a  spacing  of  0.5  meters  appears  to  give 
good  layer  resolution  and  negligible  response  to 
the  borehole  fluid.  The  horizontal  layer  responses 
are  then  given  in  a  form  which  can  be  used  to 
derive  the  probe  response  to  any  horizontal  lay- 
ered model.  Finally,  some  preliminary  borehole 
test  results  show  that  the  probe  is  quite  sensitive  to 
small  conductivity  changes  so  that  thin  layers  and 
conductive  plumes  should  be  easily  identified.  (See 
also  W87-01641)  (Author's  abstract) 
W87-01662 


DEFINING  GLACIAL  STRATIGRAPHY  WITH 
THE  NEUTRON  LOG, 

STS  Consultants  Ltd.,  Green  Bay,  WI. 
J.  A.  Senger. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  355-368,  8  fig,  1  ref. 

Descriptors:  'Stratigraphy,  'Logging,  'Glaciers, 
Copper,  Zinc,  'Borehole  geophysics,  Glacial  drift, 
Silt,  Sand,  Gravel,  Piezometers,  Porosity,  Gamma 
radiation,  Water  table. 

As  part  of  a  hydrogeologic  study  for  a  proposed 
underground  mine  of  a  copper  and  zinc  sulfide 
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deposit,  selected  boreholes  (100  to  300  feet  deep)  in 
the  glacial  overburden  were  geophysically  logged, 
using  mechanical,  nuclear,  and  sonic  devices.  Con- 
ventional split  spoon  sampling  was  also  conducted 
in  the  boreholes  with  sampling  intervals  ranging 
from  5  to  60  feet.  The  glacial  deposits  consisted  of 
glacial  till  (silty  fine  to  medium  sand  and  gravel), 
fine  grained  outwash  (uniformly  sorted  fine  sand), 
coarse  grained  outwash  (well  graded  sand  and 
gravel)  and  glaciolacustrine  sediments  (varved  silt 
and  clay).  The  purpose  of  the  geophysical  logging 
was  to  more  accurately  define  the  glacial  stratigra- 
phy to  aid  in  the  selection  of  piezometer  depths 
and  to  reduce  split  spoon  sampling.  The  neutron 
log  was  the  most  useful  in  making  qualitative  inter- 
pretations in  the  field.  The  fine  grained  outwash 
generally  displayed  the  highest  porosity  which  can 
be  attributed  to  the  uniform  sorting.  The  glacial  till 
was  readily  identifiable.  The  differences  between 
the  till  and  the  outwash  on  the  natural  gamma  and 
bulk  density  logs  were  more  subtle.  The  till  gener- 
ally displayed  greater  natural  gamma  radiation  and 
bulk  density  compared  to  the  outwash.  The  caliper 
log  was  sometimes  useful  to  distinguish  between 
cohesive  and  noncohesive  soils.  The  neutron  log 
was  also  very  useful  in  locating  the  water  table. 
The  neutron  log  showed  a  large  deflection  to  the 
left  when  saturated  soils  were  encountered.  How- 
ever, the  results  were  sometimes  misleading  of  the 
capillary  fringe  was  not  taken  into  account.  The 
geophysical  logging  was  also  helpful  in  determin- 
ing whether  or  not  a  split  spoon  sample  was  repre- 
sentative of  the  entire  stratum.  (See  also  W87- 
01641)  (Author's  abstract) 
W87-01663 


DRY  HOLE  RESISTIVITY  LOGGING, 

Converse  Consultants,  Inc.,  Las  Vegas,  NV. 
G.  P.  Lindsey. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  371-376,  2  fig,  1  ref. 

Descriptors:  *Resistivity,  *Logging,  *Boreholes, 
•Measuring  instruments,  Vadose  zone,  Soil  proper- 
ties, Monitoring,  Electrodes,  Groundwater  pollu- 
tion. 

This  paper  describes  a  device  which  can  be  used  to 
log  the  earth  resistivity  in  a  dry-drilled  borehole 
within  the  vadose  zone.  The  purpose  of  the  log- 
ging tool  is  to  measure  the  soil  resistivity  at  select- 
ed depth  intervals  to  determine  the  presence  of 
contaminant  plumes  of  conductive  fluids.  The  ad- 
vantages of  obtaining  in-situ  resistivity  measure- 
ments are:  it  reduces  the  need  for  costly  soil  sam- 
pling and  laboratory  analysis;  allows  characteriza- 
tion and  calibration  of  baseline  soil  conditions  for 
comparison  with  subsequent  resistivity  monitoring 
techniques;  and  permits  the  use  of  drill  borings  as  a 
viable  monitoring  method  that  provides  an  alterna- 
tive to  methods  which  require  collection  of  liquids 
from  the  unsaturated  zone.  The  device  consists  of  a 
probe  with  a  fixed  spacing  Wenner  array  of  four 
electrodes  which  expands  to  make  contact  with  the 
sides  of  the  borehole  and  retracts  to  move  up  or 
down  the  borehole.  In  evaluating  the  performance 
of  the  probes,  the  balloon  packer  type  functioned 
properly  but  only  in  medium  stiff  to  stiff  soils. 
Unlike  the  mechanically  operated  probe,  the 
rubber  inner  tube  pressure  could  not  be  increased 
or  manipulated  to  affect  penetration  of  the  elec- 
trodes to  make  good  contact  in  this  type  of  soil 
literally  caused  a  blow  out.  The  mechanically  op- 
erated probe,  on  the  other  hand,  responded  well  to 
slight  twisting  or  up  and  down  manipulation  to 
seat  the  electrodes  so  that  all  depth  location  were 
successfully  measured  for  soil  resistivity.  The  data 
generated  by  use  of  the  dry  hole  resistivity  logger 
represents  the  information  which  should  be  a 
useful  tool  in  many  types  of  applications  ranging 
from  monitoring  of  hazardous  waste  to  routine 
logging  of  shallow  borings.  Its  use  will  give  an 
added  dimension  to  surface  resistivity  surveys. 
(See  also  W87-01641)  (Lantz-PTT) 
W87-01664 


Warzyn  Engineering,  Inc.,  Madison,  WI. 
R.  J.  Montgomery,  D.  A.  Wierman,  R.  W.  Taylor, 
and  H.  A.  Koch. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  377-386,  2  fig,  1  tab. 

Descriptors:  *Landfills,  'Borehole  geophysics, 
•Geophysics,  •Soil  water,  'Subsurface  drainage, 
Sanitary  landfills,  Wisconsin,  Water  pollution 
sources,  Stratification,  Moisture  profiles,  Lea- 
chates,  Logging,  Piezometers. 

Downhole  geophysical  methods  were  utilized  to 
help  in  determining  the  internal  structure  and 
moisture  content  distribution  of  a  large  sanitary 
landfill  located  near  Milwaukee,  Wisconsin.  The 
83-acre  landfill  currently  accepts  municipal,  com- 
mercial, and  industrial  solid  waste,  though  it  has 
also  accepted  hazardous  solids  and  liquids  in  the 
past.  The  objectives  of  the  geophysical  survey 
were  to:  (1)  determine  the  number  of  soil/refuse 
layers  at  various  points  across  the  landfill,  and  (2) 
determine  the  moisture  content  profile  and  the 
zones  of  perched  liquids  within  the  site.  This  infor- 
mation is  then  used  in  an  analysis  of  potential 
leachate  withdrawal  systems.  Natural  gamma,  neu- 
tron and  density  logs  were  obtained  for  sixteen 
cased  wells  through  the  landfill,  at  two-month 
intervals  for  a  period  of  four  months.  In  addition, 
various  log  calibrations  were  obtained  using  land- 
fill clays  and  refuse.  The  results  indicated  that  the 
logging  procedure  produced  a  useful  description  of 
the  landfill  cover/refuse  content,  consistent  with 
independently  obtained  data.  The  proposed  satu- 
rated thickness  of  refuse  was  greater  than  the  head 
levels  in  piezometers  screened  at  the  base  of  the 
site.  Further  attempts  were  made  to  quantify  po- 
rosity and  moisture  content  information  using  the 
neutron  and  density  logs.  General  conclusions  re- 
garding construction  of  wells  for  geophysical  log- 
ging in  landfills  include  the  following:  (1)  Con- 
struction using  rotary  or  auger  drilling  methods  of 
the  smallest  practical  diameter  will  allow  greater 
logging  sensitivity  to  fill  section  variations;  (2) 
Steel  casing  pipe  must  be  utilized,  in  order  to  resist 
buckling  and  breaking  caused  by  continuing  land- 
fill consolidation.  Two-inch  diameter  casing  is  suf- 
ficient for  borehole  logging;  and  (3)  Consolidation 
of  the  landfill  may  create  significant  irregularities 
in  the  fill  section  or  in  the  casing  backfill  over 
time,  even  if  this  installation  is  correct  initially. 
(See  also  W87-01641)  (Lantz-PTT) 
W87-01665 


USE  OF  DOWNHOLE  GEOPHYSICAL  METH- 
ODS IN  DETERMINING  THE  INTERNAL 
STRUCTURE  OF  A  LARGE  LANDFILL, 


BOREHOLE  LOGGING  TO  DELINEATE 
FRACTURES  IN  A  CONTAMINATED  BED- 
ROCK AQUIFER, 

NUS  Corp.,  Bedford,  MA. 
R.  J.  DeLuca,  and  B.  K.  Buckley. 
IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February   12-14,   1985,  Fort  Worth,  Texas. 
1985.  p  387-398,  3  fig,  2  ref. 

Descriptors:  *Borehole  geophysics,  'Logging, 
•Geologic  fractures,  *Aquifers,  'Groundwater 
pollution,  Water  pollution  effects,  Path  of  pollut- 
ants, New  Hampshire,  Wells,  Field  tests,  Resistivi- 
ty, Gamma  radiation. 

NUS  Corporation,  under  contract  to  the  US 
EPA,  is  currently  conducting  a  Remedial  Investi- 
gation of  a  site  in  Southern  New  Hampshire, 
which  had  been  used  for  the  disposal  of  liquid 
hazardous  waste.  Groundwater  in  overburden  and 
bedrock  underlying  the  site  has  been  impacted  by 
volatile  organic  contamination.  The  overburden  is 
not  used  as  a  source  of  groundwater,  due  to  its 
variable  thickness  and  poor  permeability.  The  frac- 
tured metamorphic  bedrock,  however,  supplied 
potable  water  to  several  apartment  complexes  and 
numerous  local  residents.  Following  the  discovery 
of  the  contamination  of  this  bedrock  aquifer,  sever- 
al 300-foot  deep  supply  wells  were  abandoned, 
along  with  several  private  bedrock  wells.  Previous 
field  work  at  the  site  included  the  installation  of 
monitoring  wells  and  performance  of  a  pump  test 
of  a  former  supply  well.  Results  of  this  work 
identified  a  preferred  direction  of  flow  through  the 
bedrock  under  pumping  conditions,  suggesting  a 
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system  of  linear  fractures  trending  parallel  to  other 
regional  structural  features.  The  location  of  these 
fractures  with  depth  and  their  lateral  extent  were 
not  known.  In  order  to  prove  that  contaminants 
from  disposal  areas  could  have  impacted  the 
supply  wells  and  residual  wells,  it  was  necessary  to 
more  fully  characterize  the  bedrock  fracture 
system.  Borehole  logging  has  typically  been  uti- 
lized in  sedimentary  geologic  environments.  It  was 
felt  that  these  well-established  techniques  would 
also  have  applicability  in  a  metamorphic  setting  to 
delineate  bedrock  fractures  which  served  as  path- 
ways for  contaminant  migration.  Four  logging 
functions  (caliper,  resistivity,  SP  and  natural 
gamma)  were  run  on  eleven  bedrock  boreholes  to 
determine  the  vertical  distribution  of  fractures 
within  the  boreholes.  The  caliper  and  resistivity 
functions  were  the  most  useful  in  identifying 
water-filled  fractures.  The  SP  function  was  useful 
in  identifying  those  water-filled  fractures  gaining 
or  losing  water,  which  would  be  the  probable 
pathways  for  contaminant  migration.  The  natural 
gamma  function,  while  less  useful,  provided  some 
information  on  lithologic  changes  with  depth.  It 
should  be  noted  that  there  are  additional  downhole 
techniques  which  appear  to  have  merit  in  this  type 
of  investigation.  These  include  acoustic,  neutron, 
temperature  and  impeller  flowmeter  logging.  (See 
also  W87-01641)  (Lantz-PTT) 
W87-01666 


CONVECTION  IN  BOREHOLES:  LIMITS  ON 
INTERPRETATION  OF  TEMPERATURE 
LOGS  AND  METHODS  FOR  DETERMINING 
ANOMALOUS  FLUID-FLOW, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-01667 


RESISTIVITY-POROSITY  CROSS  PLOTS  FOR 
DETERMINING  IN  SITU  FORMATION 
WATER  QUALITY  -  CASE  EXAMPLES, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
T.  Kwader. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  415-424,  3  fig,  2  tab,  6  ref. 

Descriptors:  'Resistivity,  'Geophysical  survey, 
'Borehole  geophysics,  'Porosity,  'Water  quality, 
•Graphical  analysis,  'Case  studies,  In  situ  forma- 
tion, Saturation,  Hydrocarbons,  Logging,  Geo- 
physical studies,  Flow  velocity,  Water  quality  con- 
trol. 

Hingle  Resistivity-Porosity  Cross  Plots  (RPCP) 
have  been  used  extensively  in  the  petroleum  indus- 
try for  determining  water  saturation  (S  sub  w)  in 
formations  containing  hydrocarbons.  Recent  stud- 
ies have  shown  the  RPCP  method  to  be  a  viable 
method  of  estimating  formation  pore  fluid  resistivi- 
ty, (R  sub  w  in  ohm-meters).  R  sub  w  can  be 
accurately  determined  by  cross  plotting  saturated 
resistivity  (R  sub  o),  obtained  from  the  induction, 
normal  or  lateral  resistivity  logs  against  formation 
bulk  porosity  from  neutron,  density  or  acoustic 
velocity  logs.  The  graphical  cross-plotting  tech- 
nique solves  for  R  sub  w  based  upon  the  equation 
R  sub  w  =  phi  to  the  m  R  sub  o  (m  is  matrix 
cementation  factor,  commonly  between  1.4  and 
1.8).  Once  R  sub  w  has  been  determined  various 
common  ion  concentrations  (particularly  chloride, 
sodium,  sulfate  and  T.D.S.)  can  be  estimated  based 
upon  the  chemical  relationships  established  from 
neighboring  wells  tapping  the  same  type  water 
mass.  RPCP's  have  proven  to  be  a  costs  effective 
method  for  determining  vertical  changes  in  water 
quality  in  small  diameter  mud  filled  test  holes.  In 
one  instance  an  irrigation  well  was  effectively 
plugged  back  to  a  depth  sufficient  to  eliminate 
highly  mineralized  water.  In  another  case  a  munic- 
ipal supply  well,  located  in  a  coastal  area,  was 
successfully  drilled  deeper  in  order  to  increase  well 
yield  without  compromising  water  quality.  (See 
also  W87-01641)  (Author's  abstract) 
W87-01668 
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EFFECTS  OF  WELL-CASING  COMPOSITION 
AND  SAMPLING  METHOD  ON  APPARENT 
QUALITY  OF  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  8G. 
W87-01692 


SAMPLING  GROUND  WATER  FOR  VOLA- 
TILE ORGANIC  COMPOUNDS:  THE  EFFECTS 
OF  SAMPLING  METHOD,  COMPOUND  VOL- 
ATILITY AND  CONCENTRATION, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01693 


PRESERVING  THE  CHEMICAL  INTEGRITY 
OF  A  GROUND  WATER  SAMPLE, 

Residuals  Management  Technology,   Inc.,   Madi- 
son, WI. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01694 


DETERMINATION  OF  HYDROCARBON 
THICKNESSES  IN  SEDIMENTS  USING  BORE- 
HOLE DATA, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-01703 


MONITORING  PETROLEUM  SPILLS  WITH 
WELLS:  SOME  PROBLEMS  AND  SOLU- 
TIONS, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01704 


BIOLOGICAL    MONITORING    OF    MARINE 
POLLUTANTS. 

National  Oceanic  and   Atmospheric  Administra- 
tion, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-01717 


OVERVIEW  OF  THE  ACUTE  AND  CHRONIC 
EFFECTS  OF  FIRST  AND  SECOND  GENERA- 
TION PESTICIDES  ON  AN  ESTUARINE 
MYSID, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01718 


EFFECTS  OF  TWO  ORGANOPHOSPHATE 
PESTICIDES  ON  SWIMMING  STAMINA  OF 
THE  MYSID  MYSIDOPSIS  BAHIA, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01719 


APPLICATION  OF  BIOCHEMICAL  AND 
PHYSIOLOGICAL  RESPONSES  TO  WATER 
QUALITY  MONITORING, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01728 


COMPARISON  OF  SEVERAL  PHYSIOLOGI- 
CAL MONITORING  TECHNIQUES  AS  AP- 
PLIED TO  THE  BLUE  MUSSEL,  MYTILUS 
EDULIS,  ALONG  A  GRADIENT  OF  POLLUT- 
ANT STRESS  IN  NARRAGANSETT  BAY, 
RHODE  ISLAND, 

Environmental   Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01731 


EFFECTS  OF  MUNICIPAL  WASTEWATER  ON 
FERTILIZATION,  SURVIVAL,  AND  DEVEL- 
OPMENT OF  THE  SEA  URCHIN,  STRONGY- 
LOCENTROTUS  PURPURATUS, 

Southern     California    Coastal     Water     Research 

Project  Authority,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01733 


AVAILABILITY  OF  AUTOMATIC  WATER 
QUALITY  MONITORING  FOR  FINNISH  WA- 
TERCOURSES, 

National    Board    of   Waters,    Helsinki    (Finland). 
Water  Research  Inst. 
T.  Kohonen. 

National  Board  of  Waters,  Finland.  Water  Re- 
search Institute  Publication  No.  62,  1985.  p3-19,  73 
ref. 

Descriptors:  *Monitoring,  *  Instrumentation, 
•Water  quality  control,  'Automatic  control,  •Fin- 
land, Water  temperature,  Hydrogen  ion  concentra- 
tion, conductivity,  Dissolved  oxygen,  Turbidity, 
Chlorides,  Pulp  and  paper  industry,  Municipal 
wastewater,  Streams. 

The  Finnish  National  Board  of  Waters  has  used 
during  the  years  1974-1983  eleven  automatic  water 
quality  monitoring  stations,  of  which  five  made  up 
the  River  Kymijoki  and  Kokemaenjoki  system  and 
the  others  were  easily  transportable  stations.  The 
variables  measured  were  temperature,  pH,  conduc- 
tivity, dissolved  oxygen  and  turbidity,  as  well  as 
chloride  at  five  stations.  The  major  problems  were 
difficulties  in  sample  water  pumping  and  malfunc- 
tions of  the  station  microprocessors  and  the  system 
main  computer.  The  operational  efficiencies  of 
both  the  stations  and  the  measured  variables  were 
satisfactory  and  improved  markedly  when  mainte- 
nance procedures  were  modified  from  trouble- 
shooting calls  to  preventive  maintenance.  Auto- 
matic monitoring  disclosed  at  many  locations  pre- 
viously undetected  fluctuations  in  water  quality, 
while  at  other  points  confirming  the  stability  of  the 
quality  level.  Continuous  monitoring  revealed  illic- 
it discharges  by  the  pulp  and  paper  industry  and 
displayed  the  effects  of  unusual  operations  on 
water  quality.  The  effects  of  treated  municipal 
waste  waters  on  stream  quality  could  also  be  clear- 
ly observed,  especially  during  the  summer  season. 
Stream  regulation  and  dredging  altered  noticeably 
and  rapidly  the  quality  of  the  water.  The  character 
of  fluctuations  in  water  quality,  the  statistical  pa- 
rameters of  the  data  and  the  optimal  monitoring 
frequencies  calculated  from  these  values  can  be 
applied  to  the  development  of  manual  monitoring. 
There  are  only  a  few  watercourses  in  Finland 
requiring  permanent  automatic  water  quality  moni- 
toring stations.  Mobile  automatic  stations  are  suita- 
ble for  the  water  quality  monitoring  of  small 
streams  over  a  relatively  short  time.  The  automatic 
monitoring  of  water  quality  of  watercourses 
should  be  used  as  a  part  of  a  wider  joint  supervi- 
sion of  the  environment.  (Author's  abstract) 
W87-01739 


SCPP    METEOROLOGICAL    AND    STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1984  -  31  AUGUST  1985,  VOLUME  II:  (EXPERI- 
MENTAL     DAY      SUMMARIES)      INTERIM 
PROGRESS  REPORT, 
Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
G.  L.  Hemmer,  A.  W  Huggins,  A.  P.  Kuciauskas, 
and  C.  J.  Wilcox. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  PB86-189412, 
A 10  in  paper  copy,  A01  in  microfiche.  October 
1985.  200  p,  150  fig,  3  tab.  Contract  No.  4-CR-81- 
03860. 

Descriptors:  'Forecasting,  'Remote  sensing, 
'Sierra  Cooperative  Pilot  Project,  'Statistical  anal- 
ysis, 'Cloud  seeding,  Radar,  Rawinsonde,  Carbon 
dioxide,  Satellite  technology,  Model  studies,  Wind, 
Ice,  Sierra  Nevada  Mountains,  Weather  modifica- 
tion, Clouds. 

Field  operations  and  data  collection  procedures  for 
the  SCPP  forecast  office,  radar  and  rawinsondes 
are  described  and  analyzed.  Seeding  effects  in 
radar  data  are  described  for  convective  clouds 
seeded  with  C02  and  Agl.  The  passage  of  certain 
radar  echoes  was  found  to  be  associated  with  low- 
ering cloud  top  and  an  increase  in  supercooled 
liquid  water  (SLW)  at  Kingvale.  In  conjunction 
with  satellite  data  such  correspondence  may  be 
used  to  help  predict  the  occurrence  of  clouds 
suitable  for  seeding  experiments.  One  detailed  case 
study  revealed  a  situation  where  SLW  was  plenti- 
ful in  a  region  upwind  of  the  crest,  but  was  negligi- 
ble near  the  crest  because  of  depletion  by  second- 


ary ice  crystal  production.  Efforts  aimed  at  up- 
grading the  GUIDE  model  are  discussed.  Com- 
parisons are  made  among  model  versions  and  be- 
tween model  winds  and  measured  winds.  A  tech- 
nique using  data  from  three  rawinsondes  was 
found  to  give  the  most  reliable  targeting  informa- 
tion for  fixed  target  seeding  experiments.  Radiome- 
ter and  rawinsonde  parameter  comparisons  gave 
generally  poor  correlations.  Some  aggregate  stud- 
ies of  microphysical  data  showed  treatment  effects 
in  both  categories  of  floating  target  clouds.  The 
randomization  techniques  of  both  floating  target 
and  fixed  target  experiments  are  described.  (Lantz- 
PTT) 
W87-01763 


7C.  Evaluation,  Processing  and 
Publication 


HISTORICAL  STREAMFLOW  SUMMARY:  AL- 
BERTA, 1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
Available  from  Environment  Canada,  Bag  2909, 
Postal  Station  'M\  Calgary,  Alberta.  T2P  2M7. 
527  p. 

Descriptors:  'Streamflow,  'History,  'Alberta, 
Canada,  Hydrologic  data  collections,  Data  collec- 
tions, Data  acquisition. 

Surface  Water  Data  have  been  published  in  a  vari- 
ety of  formats  in  imperial  units  since  1908  in  ap- 
proximately 300  publications  which  are  now 
mostly  out-of-print.  Commencing  with  the  1979 
publications,  data  are  presented  in  the  International 
System  of  Units  (SI).  However,  the  format  has 
remained  the  same  wherein  Canada  is  divided  into 
eight  regions.  The  provinces  each  represent  a  sepa- 
rate region  except  for  New  Brunswick,  Newfound- 
land, Nova  Scotia  and  Prince  Edward  Island 
which  together  form  the  Atlantic  Provinces 
region,  and  the  Yukon  and  Northwest  Territories 
which  make  up  another.  The  publications  are  iden- 
tified by  the  province(s)  or  territories  covered  and 
the  year  in  which  data  were  collected.  These  data 
are  published  annually  on  a  calendar-year  basis  and 
the  stations  are  listed  alphabetically,  with  two 
years  of  data  per  page.  Hydrometric  surveys  in 
Alberta  were  conducted  by  the  Water  Survey  of 
Canada  under  agreement  with  the  Province  of 
Alberta.  The  provincial  authorities  contributed  in 
the  costs  of  the  basic  field  investigations  which 
were  carried  out  in  accordance  with  mutually 
agreed-upon  plans.  Descriptive  information  about 
a  gauging  station  is  given  here,  below  the  table  of 
monthly  and  annual  mean  discharges.  This  refers 
to  such  items  as  latitude  and  longitude,  drainage 
area  and  whether  the  flow  is  natural  or  regulated 
(the  year  that  regulation  began  is  given,  if  known); 
International  Gauging  Stations  are  identified  and 
the  names  of  co-operating  agencies  who  supply 
data  are  given;  unusual  conditions  are  explained 
under  'Remarks'.  The  overall  accuracy  or  the 
degree  of  reliability  of  hydrometric  data  referred 
to  here,  depends  upon:  (1)  The  type  of  gauge, 
stability  of  gauge,  accuracy  of  observation  of  stage 
and  measurement  of  reference  datum;  (2)  The  sta- 
bility of  the  stage-discharge  relationship,  or  if  the 
control  is  unstable,  the  frequency  and  accuracy  of 
discharge  measurements;  and,  (3)  The  computation 
procedures  and  interpretation  of  records.  Because 
of  all  these  variable  factors,  the  number  of  signifi- 
cant figures  used  have  been  standardized  for  uni- 
formity of  presentation  and  does  not  reflect  the 
degree  of  accuracy  of  the  data.  The  Water  Re- 
sources Branch  standard  for  storing  water  level 
data  is  to  three  decimal  points  (0.001  m),  although 
some  contributing  agencies  provide  data  to  two 
decimal  points  (0.01  m).  A  measure  of  the  reliabil- 
ity of  the  records  can  be  made  by  an  examination 
of  the  distribution  of  the  symbols  A,  E  and  B  (for 
discharge  data).  In  general,  data  collected  during 
open-water  periods  are  more  reliable  than  those 
collected  during  periods  of  ice  conditions  or  those 
obtained  by  estimation.  Further,  water  level  data 
collected  utilizing  a  water-stage  recorder  are  more 
reliable  and  accurate  than  those  using  a  manual 
gauge  only,  especially  for  small  or  flashy  streams. 
(Lantz-PTT) 
W87-00873 
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RESOURCES  DATA— Field  7 


HISTORICAL      STREAMFLOW      SUMMARY- 
BRITISH  COLUMBIA,  1984. 
Inland  Waters  Directorate,  Ottawa  (Ontario). 
Available  from  Environment  Canada,  Bag  2909, 
Postal  Station  'M',  Calgary,  Alberta.  T2P  2M7.' 
527  p. 

Descriptors:  •Streamflow,  'History,  'British  Co- 
lumbia, 'Canada,  Hydrologic  data  collections, 
Data  collections,  Data  acquisition. 

Surface  Water  Data  have  been  published  in  a  vari- 
ety of  formats  in  imperial  units  since  1908  in  ap- 
proximately   300    publications    which    are    now 
mostly  out-of-print.  Commencing  with  the  1979 
publications,  data  are  presented  in  the  International 
System  of  Units  (SI).  However,  the  format  has 
remained  the  same  wherein  Canada  is  divided  into 
eight  regions.  The  provinces  each  represent  a  sepa- 
rate region  except  for  New  Brunswick,  Newfound- 
land,  Nova   Scotia   and   Prince   Edward    Island 
which    together    form    the    Atlantic    Provinces 
region,  and  the  Yukon  and  Northwest  Territories 
which  make  up  another.  The  publications  are  iden- 
tified by  the  province(s)  or  territories  covered  and 
the  year  in  which  data  were  collected.  These  data 
are  published  annually  on  a  calendar-year  basis  and 
the  stations  are  listed  alphabetically,   with  two 
years  of  data  per  page.  Hydrometric  surveys  in 
British  Columbia  were  conducted  by  the  Water 
Survey  of  Canada  under  agreement  with  the  Prov- 
ince. The  provincial  authorities  contributed  in  the 
costs  of  the  basic  field  investigations  which  were 
carried  out  in  accordance  with  mutually  agreed- 
upon  plans.  Descriptive  information  about  a  gaug- 
ing station  is  given  here,  below  the  table  of  month- 
ly and  annual  mean  discharges.  This  refers  to  such 
items  as  latitude  and  longitude,  drainage  area  and 
whether  the  flow  is  natural  or  regulated  (the  year 
that  regulation  began  is  given,  if  known);  Interna- 
tional  Gauging   Stations   are  identified   and   the 
names  of  co-operating  agencies  who  supply  data 
iu-e  given;  unusual  conditions  are  explained  under 
'Remarks'.  The  overall  accuracy  or  the  degree  of 
reliability  of  hydrometric  data  referred  to  here 
depends  upon:  (1)  The  type  of  gauge,  stability  of 
gauge,  accuracy  of  observation  of  stage  and  meas- 
urement of  reference  datum;  (2)  The  stability  of  the 
stage-discharge  relationship,  or  if  the  control  is 
unstable,  the  frequency  and  accuracy  of  discharge 
measurements;  and,  (3)  The  computation  proce- 
dures and  interpretation  of  records.  Because  of  all 
these  variable  factors,  the  number  of  significant 
figures  used  have  been  standardized  for  uniformity 
or  presentation  and  does  not  reflect  the  degree  of 
accuracy  of  the  data.  The  Water  Resources  Branch 
standard  for  storing  water  level  data  is  to  three 
decimal  points  (0.001  m),  although  some  contribut- 
ing agencies  provide  data  to  two  decimal  points 
.0.01  m).  A  measure  of  the  reliability  of  the  records 
:an  be  made  by  an  examination  of  the  distribution 
t  the  symbols  A,  E  and  B  (for  discharge  data).  In 
general,  data  collected  during  open-water  periods 
at  more  reliable  than  those  collected  during  peri- 
xls  of  ice  conditions  or  those  obtained  by  estima- 
ion.  Further,  water  level  data  collected  utilizing  a 
vater-stage  recorder  are  more  reliable  and  accu- 
ate  than  those  using  a  manual  gauge  only,  espe- 
^Jy  for  small  or  flashy  streams.  (Lantz-PTT) 
^87-00883 


Evaluation,  Processing  and  Publication— Group  7C 


CHARACTERISTICS 
ITREAMS. 


OF        BENCH-MARK 


!?r ,prjmarv  bibliographic  entry  see  Field  5B. 
V87-00977 


■K  JS^^SP  CHEMICAL  CHARACTERIS- 
™  I5?n?  LAKES  IN  NORTH  AMERICA 
OR^  WHICH     SEDIMENT-DIATOM     DATA 

WO™*17  bibliographic  entry  see  Field  5B. 


^TrOBA^1984nilEAMFLOW      SUMMARY= 

»land  Waters  Directorate,  Ottawa  (Ontario), 
mailable  from  Environment  Canada,  Bag  2909 
ostal  Station  'M\  Calgary,  Alberta.  T2P  2M7' 
up. 


Descriptors:  'Streamflow,  'History,  'Manitoba, 
Canada,  Hydrologic  data  collections,  Data  collec- 
tions, Data  acquisition. 

Surface  Water  Data  have  been  published  in  a  vari- 
ety of  formats  in  imperial  units  since  1908  in  ap- 
proximately   300    publications    which    are    now 
mostly  out-of-print.  Commencing  with  the   1979 
publications,  data  are  presented  in  the  International 
System  of  Units  (SI).  However,  the  format  has 
remained  the  same  wherein  Canada  is  divided  into 
eight  regions.  The  provinces  each  represent  a  sepa- 
rate region  except  for  New  Brunswick,  Newfound- 
land    Nova    Scotia    and    Prince    Edward    Island 
which    together    form    the    Atlantic    Provinces 
region,  and  the  Yukon  and  Northwest  Territories 
which  make  up  another.  The  publications  are  iden- 
tified by  the  province(s)  or  territories  covered  and 
the  year  in  which  data  were  collected.  These  data 
are  published  annually  on  a  calendar-year  basis  and 
the   stations   are   listed   alphabetically,    with   two 
years  of  data  per  page.  Hydrometric  surveys  in 
Manitoba  were  conducted  by  the  Water  Survey  of 
Canada   under  agreement   with   the   Province  of 
Manitoba.  The  provincial  authorities  contributed 
in  the  costs  of  the  basic  field  investigations  which 
were  carried  out  in  accordance  with  mutually 
agreed-upon  plans.  Descriptive  information  about 
a  gauging  station  is  given  here,  below  the  table  of 
monthly  and  annual  mean  discharges.  This  refers 
to  such  items  as  latitude  and  longitude,  drainage 
area  and  whether  the  flow  is  natural  or  regulated 
(the  year  that  regulation  began  is  given,  if  known)- 
International  Gauging  Stations  are  identified  and 
the  names  of  co-operating  agencies  who  supply 
data  are  given;  unusual  conditions  are  explained 
under  'Remarks'.   The  overall  accuracy  or  the 
degree  of  reliability  of  hydrometric  data  referred 
to  here,  depends  upon:  (1)  The  type  of  gauge, 
stability  of  gauge,  accuracy  of  observation  of  stage 
and  measurement  of  reference  datum;  (2)  The  sta- 
bility of  the  stage-discharge  relationship,  or  if  the 
control  is  unstable,  the  frequency  and  accuracy  of 
discharge  measurements;  and,  (3)  The  computation 
procedures  and  interpretation  of  records.  Because 
of  all  these  variable  factors,  the  number  of  signifi- 
cant figures  used  have  been  standardized  for  uni- 
formity of  presentation  and  does  not  reflect  the 
degree  of  accuracy  of  the  data.  The  Water  Re- 
sources Branch  standard  for  storing  water  level 
data  is  to  three  decimal  points  (0.001  m),  although 
some  contributing  agencies  provide  data  to  two 
decimal  points  (0.01  m).  A  measure  of  the  reliabil- 
ity of  the  records  can  be  made  by  an  examination 
of  the  distribution  of  the  symbols  A,  E  and  B  (for 
discharge  data).  In  general,  data  collected  during 
open-water  periods  are  more  reliable  than  those 
collected  during  periods  of  ice  conditions  or  those 
obtained  by  estimation.  Further,  water  level  data 
collected  utilizing  a  water-stage  recorder  are  more 
reliable  and  accurate  than  those  using  a  manual 
gauge  only,  especially  for  small  or  flashy  streams 
(Lantz-PTT) 
W87-00981 


ESTIMATED  NUMBERS  OF  BACTERIA  IN 
SAMPLES  FROM  NON-HOMOGENEOUS 
BODIES  OF  WATER:  HOW  SHOULD  MPN 
AND  MEMBRANE  FILTRATION  RESULTS  BE 
REPORTED, 

Central   Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
For  primary  bibliographic  entry  see  Field  5A 
W87-01007 


APPLYING  LOGIC  PROGRAMMING  IN  HY- 
DROLOGY. DEFINITION  OF  A  PROGRAM 
FOR  THE  AUTOMATIC  INTERPRETATION 
OF  PUMPING  TEST  DATA, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'lnformation 

Geologique. 

C.  Certes,  and  P.  Hubert. 

Journal  of  Hydrology  JHYDA7,  Vol.  81,  No   1/2 

p  137-155,  October  30,  1985.  7  fig,  19  ref. 

Descriptors:  'Groundwater  movement,  'Pumping 
tests,  'Data  storage  and  retrieval,  'Computer  pro- 
grams, 'PROLOG,  Data  processing,  Drawdown. 

Hydrological  research  almost  always  involves 
computers  for  stocking,  retrieving,  and  analyzing 


hydrological  data.  These  data,  mostly  numerical, 
will  not  be  the  only  kind  to  be  dealt  with  in  the 
future.  In  the  field  of  artificial  intelligence,  engi- 
neers have  mastered  the  ability  of  manipulating 
objects  (strings  of  characters,  lists,  etc.)  as  well  as 
numbers.  For  example,  expert  systems  reproduce 
the  remarks  and  answers  an  expert  would  give  to  a 
problem,  following  logical  reasoning  (given  the 
rules  governing  the  problem  environment).  This 
paper  presents  this  new  way  of  programming  and 
introduces  the  reader  to  a  problem-oriented  lan- 
guage, PROLOG  (programming  in  logic),  illustrat- 
ed by  an  example.  It  also  relates  the  drafting  of  a 
selector  of  interpretation  methods  of  pumping  test 
data  in  the  form  of  a  small  expert  system  written  in 
PROLOG.  The  resemblance  of  form  between  the 
drawdown  test  curve  and  each  theoretical  method 
curve  is  used  to  select  the  best  interpretation  meth- 
ods. (Doria-PTT) 
W87-01176 


ENTROPY  AS  A  MEASURE  OF  HYDROLOGIC 
DATA  UNCERTAINTY  AND  MODEL  PER- 
FORMANCE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

T.  G.  Chapman. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No   1/2 

p   111-126,  June   15,    1986.   6  fig,   3  tab,    12  ref! 

Descriptors:  'Entropy,  'Hydrologic  models, 
•Model  studies,  'Model  testing,  'Hydrologic  data, 
Mathematical  studies,  Thermodynamics,  Hydrolo- 
gy- 

The  original  use  of  entropy  by  Amorocho  and 
Espildora  is  extended  as  a  measure  of  uncertainty 
in  hydrologic  data  and  the  reduction  in  that  uncer- 
tainty due  to  application  of  a  model.  In  many 
situations,  calculations  of  entropy  ought  to  be 
based  on  a  proportional  rather  than  a  fixed  class 
interval.  General  equations  are  given  for  the  pro- 
portional class  interval,  are  solved  for  assumed  log- 
normal  and  gamma  distributions,  and  are  extended 
to  data  series  with  zero  values.  The  solutions  are 
shown  to  be  independent  of  the  units  of  measure- 
ment of  the  original  data.  Results  are  applied  to  the 
comparative  evaluation  hydrologic  models  using 
the  same  and  different  data  sets,  and  a  new  crite- 
rion of  model  performance  is  suggested  for  the 
latter  case.  (Author's  abstract) 
W87-01183 


IMPROVED  METHOD  OF  LEAST-SQUARES 
PARAMETER  ESTIMATION  WITH  PUMP- 
ING-TEST  DATA, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept  of 
Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F 
W87-01 190 


RUPTURES  AND  SERIOUS  ACCIDENTS  ON 
DAMS  FROM  1964  TO  1983,  (LES  RUPTURES 
ET  ACCIDENTS  GRAVES  DE  BARRAGES  DE 
1964  A  1983), 

For  primary  bibliographic  entry  see  Field  8A 
W87-01330 


DISJUNCTIVE  KRIGING  3.  COKRIGING, 

Robert   S.    Kerr   Environmental    Research    Lab 

Ada,  OK. 

For  primary  bibliographic   entry   see   Field   2G 

W87-01586 


PERIODIC       GAMMA       AUTOREGRESSIVE 
PROCESSES  FOR  OPERATIONAL  HYDROLO- 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W87-01588 


STRATEGY  FOR  THE  HYDROLOGIC  INTER- 
PRETATION OF  WELL  LOGS, 

Nevada   Univ.    System,   Reno.    Water   Resources 
Center. 
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Field  7— RESOURCES  DATA 


Group  7C — Evaluation,  Processing  and  Publication 


K.  C.  Taylor,  S.  W.  Wheatcraft,  and  L.  G. 
McMillion. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  314-323,  2  fig,  6  ref. 

Descriptors:  'Hydrologic  properties,  'Borehole 
geophysics,  *Well  logs,  *Data  interpretation,  Geo- 
physics, Porosity,  Hydraulic  conductivity,  Gamma 
radiation,  Cation  exchange,  Groundwater  move- 
ment, Flowmeters,  Flow  velocity. 

The  use  of  borehole  geophysics  in  hydrologic  in- 
vestigations requires  a  strategy  to  make  the  transi- 
tion from  the  measured  geophysical  parameters  to 
the  information  needed  by  the  hydrologist.  This 
strategy  utilizes  a  test  hole  to  determine  site  specif- 
ic relationships  for  porosity  and  hydraulic  conduc- 
tivity, natural  gamma  emissions  and  cation  ex- 
change capacity,  and  a  porosity  vs.  natural  gamma 
lithology  crossplot.  Darcy's  Law,  the  Waxman/ 
Smits  shaley  sand  electrical  conductivity  model, 
and  a  density /porosity  model  are  used  to  combine 
this  information  with  density,  natural  gamma  and 
electrical  conductivity  logs.  This  procedure  makes 
it  possible  to  obtain  the  following  logs:  porosity, 
hydraulic  conductivity,  groundwater  velocity,  li- 
thology, cation  exchange  capacity  and  pore  fluid 
conductivity.  If  a  thermal  horizontal  flow  meter  is 
included  in  the  logging  suite,  an  indication  of  ani- 
sotropy  can  be  obtained  by  comparing  its  velocity 
measurement,  which  is  made  at  a  point,  to  the 
velocity  measurement  from  the  logs,  which  is 
based  on  the  gradient  of  the  regional  piezometric 
surface.  The  use  of  this  practical  strategy  allows 
the  hydrologist  to  deal  with  the  complex  situations 
frequently  encountered.  (See  also  W87-01641)  (Au- 
thor's abstract) 
W87-01660 


STRATIGRAPHIC  DETERMINATIONS  AND 
CORRELATIONS  BASED  ON  BOREHOLE 
GEOPHYSICS, 

Florida  Geological  Survey,  Tallahassee. 
S.  M.  Spencer. 

IN:  NWWA  Conference  on  Surface  and  Borehole 
Geophysical  Methods  in  Ground  Water  Investiga- 
tions, February  12-14,  1985,  Fort  Worth,  Texas. 
1985.  p  326-338,  7  fig,  4  ref. 

Descriptors:  'Stratigraphy,  *Borehole  geophysics, 
*Data  interpretation,  Florida,  Aquifers,  Sediments, 
Geologic  history,  Subsurface  mapping,  Cores, 
Geophysical  logging,  Gamma  radiation,  Carbon- 
ates, Sand,  Clays. 

Formational  units  in  north  Florida  can  be  distin- 
guished using  borehole  geophysical  parameters. 
The  shallow  subsurface  units  are  comprised  of 
surficial  sediments;  a  middle  confining  unit,  the 
phosphatic  Hawthorn  Formation;  and  the  Floridan 
Aquifer  comprised  of  Eocene  and  Oligocene  limes- 
tones. Borehole  geophysical  logs  which  were  run 
by  two  Florida  water  management  districts  and  the 
Florida  Geological  Survey  were  selected  for  this 
study.  Core  data  from  these  locations  or  nearby 
sites  contributed  correlative  lithologic  control. 
Geophysical  logs  were  selected  in  the  area  extend- 
ing from  the  Gulf  Trough  in  Gadsden  County, 
Florida,  eastward  to  St.  Johns  County,  Florida, 
near  the  Atlantic  Coast.  Correlations  from  the 
geophysical  logs  used  in  this  study  were  based 
primarily  on  natural  gamma  with  electric,  neutron, 
and  density  logs  used  whenever  available  as  sec- 
ondary qualitative  sources.  In  the  Gulf  Trough, 
clastic  and  carbonate  strata  are  mixed  resulting  in  a 
blurring  of  the  geophysical  signatures  in  the  shal- 
low subsurface.  East  of  the  trough,  sediments  of 
the  Hawthorn  Formation  are  clearly  discerned  and 
are  traceable  across  north  Florida.  The  Hawthorn 
Formation  sediments,  which  are  comprised  of 
sands,  clays,  and  carbonates,  make  up  the  main 
aquiclude  that  separates  the  overlying  sediments 
from  the  underlying  Floridan  Aquifer.  The  Haw- 
thorn Formation  is  distinguished  by  the  high  natu- 
ral gamma  signatures  in  contrast  to  the  underlying 
limestone  aquifer  which  has  low  activity  signa- 
tures. The  use  of  borehole  geophysical  parameters 
lends  itself  well  to  determining  thickness  and  areal 
extent  of  stratigraphic  units  in  north  Florida.  (See 
also  W87-01 64 1)  (Author's  abstract) 


W87-01661 


DISCRIMINATION  BETWEEN  REAL  AND  AP- 
PARENT ACCUMULATION  OF  IMMISCIBLE 
HYDROCARBONS  ON  THE  WATER  TABLE:  A 
THEORETICAL  AND  EMPIRICAL  ANALYSIS, 

Oil    Recovery    Systems,    Inc.,    Needham,    MA. 

Groundwater  Technology  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01705 


HISTORICAL  STREAMFLOW  SUMMARY: 
SASKATCHEWAN,  1984. 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
Available  from  Environment  Canada,  Bag  2909, 
Postal  Station  'M',  Calgary,  Alberta.  T2P  2M7. 
527  p. 

Descriptors:  'Streamflow,  'History,  'Saskatche- 
wan, Canada,  Hydrologic  data  collections,  Data 
collections,  Data  acquisition. 

Surface  Water  Data  have  been  published  in  a  vari- 
ety of  formats  in  imperial  units  since  1908  in  ap- 
proximately 300  publications  which  are  now 
mostly  out-of-print.  Commencing  with  the  1979 
publications,  data  are  presented  in  the  International 
System  of  Units  (SI).  However,  the  format  has 
remained  the  same  wherein  Canada  is  divided  into 
eight  regions.  The  provinces  each  represent  a  sepa- 
rate region  except  for  New  Brunswick,  Newfound- 
land, Nova  Scotia  and  Prince  Edward  Island 
which  together  form  the  Atlantic  Provinces 
region,  and  the  Yukon  and  Northwest  Territories 
which  make  up  another.  The  publications  are  iden- 
tified by  the  province(s)  or  territories  covered  and 
the  year  in  which  data  were  collected.  These  data 
are  published  annually  on  a  calendar-year  basis  and 
the  stations  are  listed  alphabetically,  with  two 
years  of  data  per  page.  Hydrometric  surveys  in 
Saskatchewan  were  conducted  by  the  Water 
Survey  of  Canada  under  agreement  with  the  Prov- 
ince of  Saskatchewan.  The  provincial  authorities 
contributed  in  the  costs  of  the  basic  field  investiga- 
tions which  were  carried  out  in  accordance  with 
mutually  agreed-upon  plans.  Descriptive  informa- 
tion about  a  gauging  station  is  given  here,  below 
the  table  of  monthly  and  annual  mean  discharges. 
This  refers  to  such  items  as  latitude  and  longitude, 
drainage  area  and  whether  the  flow  is  natural  or 
regulated  (the  year  that  regulation  began  is  given, 
if  known);  International  Gauging  Stations  are  iden- 
tified and  the  names  of  co-operating  agencies  who 
supply  data  are  given;  unusual  conditions  are  ex- 
plained under  'Remarks'.  The  overall  accuracy  or 
the  degree  of  reliability  of  hydrometric  data  re- 
ferred to  here,  depends  upon:  (1)  The  type  of 
gauge,  stability  of  gauge,  accuracy  of  observation 
of  stage  and  measurement  of  reference  datum;  (2) 
The  stability  of  the  stage-discharge  relationship,  or 
if  the  control  is  unstable,  the  frequency  and  accura- 
cy of  discharge  measurements;  and,  (3)  The  com- 
putation procedures  and  interpretation  of  records. 
Because  of  all  these  variable  factors,  the  number  of 
significant  figures  used  have  been  standardized  for 
uniformity  of  presentation  and  does  not  reflect  the 
degree  of  accuracy  of  the  data.  The  Water  Re- 
sources Branch  standard  for  storing  water  level 
data  is  to  three  decimal  points  (0.001  m),  although 
some  contributing  agencies  provide  data  to  two 
decimal  points  (0.01  m).  A  measure  of  the  reliabil- 
ity of  the  records  can  be  made  by  an  examination 
of  the  distribution  of  the  symbols  A,  E  and  B  (for 
discharge  data).  In  general,  data  collected  during 
open-water  periods  are  more  reliable  than  those 
collected  during  periods  of  ice  conditions  or  those 
obtained  by  estimation.  Further,  water  level  data 
collected  utilizing  a  water-stage  recorder  are  more 
reliable  and  accurate  than  those  using  a  manual 
gauge  only,  especially  for  small  or  flashy  streams. 
(Lantz-PTT) 
W87-01767 


8.  ENGINEERING  WORKS 
8A.  Structures 


NEW   APPROACHES   TO   REHABBING   OLD 
DAMS, 


N.  Parrett. 

Civil  Engineering,  Vol.  56,  No.  6,  p  74-76,  June 

1986. 

Descriptors:  'Bureau  of  Reclamation,  'Dam  con- 
struction, 'Dam  rehabilitation,  Montana,  New 
Mexico,  Colorado,  South  Dakota,  Spillways,  Re- 
taining walls,  Flexible  membranes,  Fuse  plugs. 
Auxiliary  spillways. 

The  efforts  of  the  Bureau  of  Reclamation  to 
employ  innovative  approaches  in  rehabilitation  of 
old  dams  are  described.  At  Gibson  Dam,  on  the 
Sun  River  70  mile  west  of  Great  Falls,  Montana, 
the  top  of  the  dam  was  rebuilt  to  allow  overtop- 
ping to  a  flood  height  of  12  ft.  A  labyrinth  spillway 
was  installed  at  Ute  Dam  near  Logan,  New 
Mexico;  its  zig-zag  configuration  increased  the  ef- 
fective spillway  length  within  the  given  length  of 
the  dam  crest.  The  earthfill  Lake  Sherburne  Dam 
in  Montana  was  raised  to  increase  storage  capacity 
by  means  of  patented  Reinforced  Earth  retaining 
walls,  which  cut  construction  time  to  one  5-month 
season  rather  than  two.  At  Pactola  Dam,  near 
Rapid  City,  South  Dakota,  the  dam  embankment  is 
being  raised  15  ft  and  the  spillway  widened  from 
350  to  435  ft.  Flexible  membranes  were  used  last 
year  to  replace  the  aging  spillway  on  Cottonwood 
Dam  No.  5,  near  Grand  Junction,  Colorado.  Re- 
search has  been  conducted  on  use  of  auxiliary 
spillways  with  fuse  plugs,  but  to  date  no  auxiliary 
spillways  with  fuse  plugs  have  been  built.  (Roches- 
ter-PTT) 
W87-01046 


TUNNEL  THAT  CLEANED  UP  CHICAGO, 

For  primary  bibliographic  entry  see  Field   5D. 
W87-01048 


WATERWAY  IS  PUBLIC  WORKS  LAND- 
MARK, 

K.  A.  Godfrey,  Jr. 

Civil  Engineering,  Vol.  56,  No.  7,  p  42-45,  July 

1986.  4  fig. 

Descriptors:  'Canals,  'Tennessee-Tombigbee  Wa- 
terway, 'Design,  'Construction,  'Cost  analysis, 
'Dam  construction,  Environmental  effects,  Slurry 
trench,  Locks,  Economics,  Politics. 

The  Tennessee-Tombigbee  Waterway,  a  nearly  2 
billion  dollar,  234-mile  long  barge  canal  in  the 
southeast,  is  the  Corps  of  Engineers'  costliest,  most 
criticized,  and  environmentally  most-studied 
project  ever.  Aspects  of  design  and  construction 
discussed  here  are  the  Divide  Cut  excavation,  ex- 
cavation and  filling  at  lock  and  dam  sites  using  the 
slurry-trench  method,  employment  of  cutoff  walls, 
and  bathtub  section  locks.  Environmental  protec- 
tion activities  included  creation  of  buffer  strips, 
relocating  of  critical  parts  of  the  canal,  and  excava- 
tion of  archeological  sites.  Although  nearly  can- 
celled during  the  Carter  Presidency,  the  'Term- 
Tom'  project  was  saved  by  political  pressure  from 
local  Congressional  representatives.  The  project's 
cost  increased  by  a  factor  of  six  times  the  original 
estimate  between  1972  and  1984,  partly  due  to  an 
increase  by  three  and  one-half  times  in  the  price  of 
diesel  fuel.  (Rochester- PTT) 
W87-01049 


RCC  DAM  RISING  'LIKE  A  WEED'  FOR  N.J. 
WATER, 

W.  G.  Reinhardt. 

Engineering  News  Record,  Vol.  216,  No.  25,  p  58, 

June  19,  1986. 

Descriptors:  'New  Jersey,  'Dams,  'Concrete 
dams,  'Dam  construction,  Construction. 

Placement  of  roller-compacted  concrete  (RCC)  at 
Monksville  Dam  in  northern  New  Jersey  is  run- 
ning around  the  clock  at  rates  of  up  to  8,000  cu  yd 
per  day.  Half  of  the  RCC  has  been  placed,  and  the 
317,000  cu  yd  dam  should  be  completed  by  late 
July  1986.  Jump  forms  are  used  to  place  the  face  in 
specially  designed  steps  just  ahead  of  each  new 
RCC  lift.  Coil  rods  are  used  in  alternating  lifts  to 
tie  the  face  and  RCC  together.  To  prevent  seep- 


154 


ENGINEERING  WORKS— Field  8 


age.  a  strip  of  plastic  that  swells  to  eight  times  its 
volume  when  exposed  to  water  is  placed  a  few  feet 
behind  the  point  where  the  coil  rods  are  anchored 
to  the  RCC.  For  lifts  not  tied  into  the  face,  a  six- 
foot- wide  layer  of  bedding  mix  is  spread  to  ensure 
i  watertight  bond.  (Doria-PTT) 
(V87-01157 


ROLLCRETE  DAM  DESIGN  EVOLUTION, 

For  primary  bibliographic  entry  see  Field  8F. 
IV87-01159 


MATHEMATICAL  MODELLING  OF  YACYR- 
■TA-APIPE  SCHEME  ON  THE  RIO  PARANA, 

-ahmeyer  Internationa]  G.m.b.H,  Frankfurt-am- 

tfain  (Germany,  F.R.). 

;or  primary  bibliographic  entry  see  Field  4A. 

V87-01329 


tUPTURES  AND  SERIOUS  ACCIDENTS  ON 
)AMS  FROM  1964  TO  1983,  (LES  RUPTURES 
!T  ACCIDENTS  GRAVES  DE  BARRAGES  DE 
964  A  1983), 

L  Lebreton. 

*  Houille  Blanche,  No.  6/7,  p  529-544,  1985.  15 

lb,  13  ref,  2  append. 

>escriptors:  'Dams,  'Accidents,  *Data  collec- 
ons,  'Risks,  *Dam  failures,  Mathematical  studies. 

in  almost  complete  list  of  ruptures  of  major  dams 
»eight  at  least  15  m  above  the  foundations)  for  a 
venty  year  period,  and  a  partial  list  for  smaller 
uns  as  well,  based  on  an  extensive  search  of  the 
terature  is  presented.  These  accidents  are  ana- 
Ted:  frequency,  causes,  geographic  distribution 
id  distribution  according  to  age  and  type  of  dam. 
inaljy,  the  consequences  of  these  accidents  are 
lamined  and  the  risk  to  populations  resulting 
om  dam  failures  is  estimated.  (Airone-PTT) 
'87-01330 


HERMAL    CRACKING    IN    CONCRETE    OF 
HE  SAYANO-SHUSHENSKOE  DAM, 

3T  primary  bibliographic  entry  see  Field  8F. 
'87-01350 


N-SITE  MARKING  OF  THE  AXES  OF  THE 
rRUCTURES  OF  THE  SHUL'BINSK  HYDRO- 
LECTRIC  STATION, 

O  Orynbaev,  and  N.  G.  Bersenev. 
ydrotechnical  Construction  HYCOAR,  Vol    19 
a.  1,  p  5-8,  July  1985.  1  fig,  1  ref.  Translated  from 
idrotekhnische  Stroitel'stro,  No.  1,  January  1985. 

escriptors:  'Structural  engineering,  'Hydraulic 
uctures,  •Hydroelectric  plants,  'Hydraulic  fill 
ms,  Powerplants,  Mathematical  studies,  Con- 
uction.  Dam  construction,  Engineering,  USSR. 

l-site  marking  and  fixing  of  the  axes  of  hydraulic 
uctures  requires  a  considerable  amount  of  preci- 
■  geodetic  work.  The  axes  of  the  structures  of 
:  ShulT)insk  hydroelectric  station  were  marked 
ng  equations  of  center  lines  composed  on  the 
us  of  the  design  coordinates.  For  marking  the 
m  at  the  construction  site,  second-order  hydro- 
:hnical  triangulation  was  created  in  the  form  of  a 
ntral  system  of  seven  points.  The  network  is 
km  on  two  base  lines  located  on  the  right  and 
t  banks  of  the  river  measured  by  Invar  wires.  To 
minate  centering  and  reduction  errors,  designs  of 
tion  marks  with  induced  centering  wire  were 
»  Angular  measurements  were  made  with  an 
r-2M  theodolite  with  12  complete  rounds.  The 
■or  of  closure  in  the  triangles  was  less  than  1.8 
xmds  of  arc.  The  rms  error  of  the  angle  as  a 
alt  of  the  equation  was  0.73  seconds  of  arc.  The 
ative  env.-  of  the  weakest  side  of  the  network 
s  1:253,000.  The  network  meets  the  require- 
nts  imposed  on  second-order  hydrotechnical  tri- 
bulation. (Doria-PTT) 
57-01351 


^TER-MANAGEMENT    AND    POWER    USE 
'  THE  ARAKS  RIVER, 

A.  Bagirov,  and  S.  E.  Bravarnik. 


Hydrotechnical  Construction  HYCOAR,  Vol  19 
No.  1,  p  35-40,  July  1985.  5  fig,  2  tab.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  1,  January 
1985.  y 

Descriptors:  *Water  management,  'Electric  power 
production,  'Hydraulic  structures,  Resources  man- 
agement, Reservoirs,  Dams,  River  flow,  Araks 
River,  Runoff,  USSR. 

The  'Araks'  hydro  development  made  it  possible  to 
construct  a  reservoir  with  a  useful  storage  capacity 
of  1.1  billion  cu  m.  The  41-meter  high  earth  dam 
has  a  central  clay  core  and  shoulders  of  rubbly  soil. 
The  dam  core  penetrates  the  channel  pebble  depos- 
its. A  grout  curtain  was  made  under  the  cutoff  in 
the  dam  foundation.  The  slopes  of  the  dam  are 
revetted;  the  upstream  by  reinforced-concrete 
slabs,  and  the  downstream  by  sodding  in  stone 
cells.  The  annual  increase  of  water  resources  of  the 
Araks  River  (1.1  billion  cu  m)  has  answered  much 
of  the  demands  of  irrigation  and  fisheries,  while 
the  hydroelectric  stations  generate  an  average  of 
160  million  kW-hr  of  electricity  per  year.  Howev- 
er, the  'Araks'  development  only  partly  regulates 
the  river  runoff,  and  other  regulating  reservoirs 
and  hydrostations  will  need  to  be  constructed  bv 
1990.  (Doria-PTT) 
W87-01356 


EVALUATION  OF  THE  RELIABHJTY  OF  HY- 
DRAULIC STRUCTURES, 

V.  M.  Lyatkher,  L.  A.  Zolotov,  I.  N.  Ivashchenko, 
and  V.  B.  Yancher. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19 
No.  2,  p  45-55,  August  1985.  9  fig,  5  tab,  12  ref! 
Translated  from  Gidrotekhnische  Stroitel'stro,  No 
2,  February  1985. 

Descriptors:  'Evaluation,  'Hydraulic  structures, 
'Structural  engineering,  'Stability  analysis,  Engi- 
neering, Materials  engineering,  Construction, 
Mathematical  studies. 

Failures  of  hydroelectric  structures  occur  despite 
the  effort  to  reduce  to  zero  the  probability  of  their 
occurrence.  The  variability  of  external  effects  and 
parameters  of  hydraulic  structures  govern  the  use 
of  methods  of  reliability  theory  for  finding  optimal 
solutions  for  the  design,  construction,  and  oper- 
ation of  these  structures.  Complete  realization  of 
the  methods  of  reliability  theory  is  not  always 
possible  due  to  their  insufficient  development  and 
the  lack  of  data  on  the  statistical  characters  of  the 
load  and  properties  of  materials.  It  is  advisable  at 
first  to  use  simpler  methods  such  as  the  regulated 
value  of  the  permissible  probability  of  failures  or 
damage  during  the  year  based  on  the  generalized 
operating  experience  of  various  types  of  hydraulic 
structures.  It  is  suggested  that  the  permissible 
annual  probability  of  failure  be  less  than  0.00001- 
0.0001.  (Doria  PTT) 
W87-01357 


RESULTS  OF  ON-SITE  OBSERVATIONS  OF 
THE  STATE  OF  STRUCTURES  AT  THE 
KANEV  HYDROELECTRIC  STATION, 

S.  I.  Karlin,  and  V.  A.  Shul'ga. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  2,  p  89-95,  August  1985.  5  fig,  4  ref.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  2,  Febru- 
ary 1985. 

Descriptors:  'Hydraulic  structures,  'Hydraulic 
equipment,  'Hydroelectric  plants,  'Monitoring, 
Powerplants,  Safety,  Stress,  Seepage,  USSR. 

The  measuring  and  monitoring  equipment  installed 
at  the  Kanev  hydrostation  permit  systematic  moni- 
toring of  the  state  and  behavior  of  the  main  struc- 
tures; the  organization  of  on-site  observations  was 
performed  successfully  and  is  recommended  for 
use  at  other  facilities.  Observations  confirmed  the 
integrity  of  the  structures  during  construction  and 
operation.  Safety  and  reliability  of  structures  are 
provided  by  reliable  designs  and  high-quality  con- 
struction, and  by  close  engineering  supervision, 
including  constant  observations  of  the  structures 
with  observance  of  the  technical  operating  regula- 
tions. (Doria-PTT) 
W87-01361 


Structures — Group  8A 

PREPARATION  OF  THE  STRUCTURE  OF 
THE  HOA-BINH  HYDRO  DEVELOPMENT 
FOR  PASSAGE  OF  THE  FLOOD, 

P.  G.  Bogachenko,  B.  I.  Godunov,  and  G.  N. 
Tsedrov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  2,  p  96-101,  August  1985.  6  fig,  3  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  2,  Feb- 
ruary 1985. 

Descriptors:  'Dams,  'Hydraulic  structures,  'Hy- 
draulics, 'Floodproofing,  *Hoa-Binh  hydro  devel- 
opment, Diversion  channels.  Dam  design,  Dam 
construction,  Flood  protection,  Structural  engi- 
neering, Engineering,  Vietnam. 

After  damming  the  Da  River  (Vietnam)  on  Janu- 
ary 12,  1983,  it  was  necessary  to  perform  model 
hydraulic  investigations  to  validate  the  provisions 
made  for  safe  passage  of  the  flood  through  the 
diversion  canals.  Structural  elements  and  special 
design  features  of  the  dam  are  described.  The 
investigations  made  it  possible  to  predict  complex 
and  dangerous  hydraulic  conditions  for  these  struc- 
tures and  to  develop  timely  measures  to  protect 
them  from  the  effect  of  the  flow  under  conditions 
of  a  discharge  of  rare  frequency.  (Doria-PTT) 
W87-01362 


MAIN  ENGINEERING-GEOLOGICAL  PROB- 
LEMS  OF  CONSTRUCTING  THE  HOA-BINH 
HYDRO  DEVELOPMENT  ON  THE  DA  RIVER 
(VIETNAM), 

L.  A.  Molokov,  S.  I.  Skiba,  and  E.  Z.  Dobrin. 
Hydrotechnical  Construction  HYCOAR,  Vol    19 
No.  2,  p  101-107,  August  1985.  2  fig,  6  ref.  Trans- 
lated from  Gidrotekhnische  Stroitel'stro,  No    2 
February  1985. 

Descriptors:  »Hoa-Binh  hydro  development,  'En- 
gineering geology,  'Vietnam,  'Engineering,  'Ge- 
ology, 'Construction,  Dams,  Reservoirs,  Hydrau- 
lic structures,  Hydroelectric  plants,  Powerplants. 

The  construction  of  the  Hoa-Binh  hydro  develop- 
ment is  being  accomplished  under  the  following 
very  complex  engineering-geological  conditions: 
complexity  of  the  structural  and  tectonic  condi- 
tions of  the  entire  region;  complex  secondary  alter- 
ations of  the  composition  and  properties  of  the 
bedrock  masses  under  the  effect  of  hydrothermal 
fluids;  wide  and  intensive  development  of  a  karst 
on  the  divide  between  the  Da  and  Ma  Rivers 
within  the  basin  of  the  reservoir  and  part  of  the 
dam  barrier;  presence  of  a  thick  (to  60  m)  stratum 
of  very  permeable  alluvium  in  the  base  of  the  dam; 
diversity  of  the  composition  and  properties  of  vol- 
canites  composing  the  stretch  of  the  main  struc- 
tures and  being  used  for  rock  fill;  markedly  nonun- 
iform and  intense  bedrock  weathering  processes; 
diversity  of  the  modes  of  occurrence,  composition, 
and  the  properties  of  the  eluvial,  deluvial,  and 
alluvial  cohesive  soils  being  used  for  the  dam  core. 
(Doria-PTT) 
W87-01363 


SHAMKHOR  HYDRO  DEVELOPMENT, 

E.  V.  Aliev,  R.  A.  Gamidov,  P.  A.  Polstyanov, 
and  A.  G.  Seidov. 

Hydrotechnical  Construction  HYCOAR,  Vol  19 
No.  3,  p  109-117,  September  1985.  6  fig,  1  tab! 
Translated  from  Gidrotekhnische  Stroitel'stro,  No 
3,  March  1985. 

Descriptors:  'Shamkhor  hydro  development,  'Hy- 
droelectric plants,  'Hydraulic  structures,  *In- 
selber,  'Construction,  'Engineering,  Geology, 
Powerplants,  Reclamation,  Water  resources  devel- 
opment, Electric  power  production,  Reservoirs, 
Earth  dams,  Dams,  USSR. 

A  river  valley  with  an  inselberg  structure  was 
selected  as  the  site  of  the  Shamkhor  hydro  devel- 
opment. The  inselberg  (a  residual  upland  located  in 
the  middle  of  the  valley)  is  used  as  the  connecting 
link  in  the  unified  barrier  for  joining  the  channel 
and  floodplain  dams,  considerably  reducing  the 
volume  of  earthworks  and  construction  time. 
Placement  of  soils  from  useful  cuts  in  the  dams 
markedly  reduced  soil  transportation  costs,  and  the 
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location  of  borrow  pits  in  the  fiowage  lands  re- 
duced the  areas  of  farmlands  lost  to  construction. 
The  selected  variant  of  the  location,  layout,  and 
design  of  an  individual  irrigation  intake  instead  of 
the  original  variant  combined  with  the  intake  of 
the  hydrostation  provides  continuous  delivery  of 
water  for  irrigation  and  domestic  drinking  water 
supply  in  a  wide  range  of  reservoir  water  levels 
with  a  considerable  reduction  of  investments  in  the 
irrigation  structures  of  the  hydro  development. 
The  implemented  variant  of  diverting  the  Shamk- 
horchai  River  into  the  upper  pool  of  the  hydro 
development  instead  of  the  original  variant  of  di- 
version into  the  lower  pool  provided  an  additional 
runoff  into  the  reservoir  and  generation  of  addi- 
tional electricity,  eliminated  the  need  to  construct 
structures  for  diverting  the  Shamkhorchai  River 
into  the  lower  pool,  and  reduced  the  construction 
cost.  (Doria-PTT) 
W87-01364 


ENGINEERING-GEOLOGICAL  CONDITIONS 
OF  CONSTRUCTION  OF  THE  SHAMKHOR 
HYDRO  DEVELOPMENT  ON  THE  KURA 
RIVER, 

B.  V.  Malyutkin,  and  L.  A.  Molokov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  3,  p  118-124,  September  1985.  2  fig,  2  tab. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
3,  March  1985. 

Descriptors:  'Engineering,  *Geology,  •Construc- 
tion, 'Engineering  geology,  'Shamkhor  hydro  de- 
velopment, USSR,  Geomorphology,  Hydraulic 
structures. 

The  assessment  of  the  engineering-geological  con- 
ditions for  construction  of  the  Shamkhor  hydro 
development  on  the  Kura  River  proved  to  be 
reliable,  and  the  slight  refinements  during  docu- 
mentation of  the  pits  did  not  lead  to  a  fundamental 
revision  of  design.  Differences  between  the  actual 
geological  structure  and  the  geological  prediction 
were  confined  to  the  junctions  of  geomorphologi- 
cal  elements  (between  the  ancient  floodplain  and 
inselberg,  and  between  the  left-bank  projection  and 
the  modern  floodplain  and  channel).  Therefore,  it 
is  recommended  to  explore  such  stretches  with  a 
denser  network  of  workings.  The  detected  pres- 
ence of  an  ancient  overdeepened  channel  filled 
with  a  thick  stratum  of  gravel-pebble  sediments, 
neotectonic  activity,  marked  difference  in  the 
water  content  of  the  rocks  on  the  left  and  right 
banks,  low  natural  water  content,  and  high  degree 
of  slump-proneness  of  the  left-bank  loamy  sand- 
loam  cover  are  characteristic  for  the  entire  middle 
Kura  valley  and  should  be  taken  into  account 
when  making  design  decisions  at  the  earliest  stages 
of  surveys.  (Doria-PTT) 
W87-01365 


HYDROPOWER  ENGINEERING  OF  THE 
NORTHERN  CAUCASUS, 

B.  N.  Fel'dman. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  3,  p  124-129,  September  1985.  3  fig,  2  tab,  2 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  3,  March  1985. 

Descriptors:  'Engineering,  'Caucasus,  'Hydro- 
electric power,  'Energy  sources,  'Site  selection, 
Electric  power  production,  Water  resources  devel- 
opment, Hydraulic  structures,  Economic  aspects, 
USSR. 

An  examination  of  the  prospects  of  hydropower 
construction  in  the  Northern  Caucasus  snowed 
that  the  development  of  the  unused  part  of  the 
economic  hydropotential  will  make  it  possible  to 
save  about  4  million  tons  of  reference  fuel,  solving 
many  extremely  important  problems  of  the  multi- 
purpose use  of  water  resources  and  development  of 
industrial  facilities  and  infrastructure  and  a  number 
of  social  problems  in  the  mountainous  regions  of 
republics  of  the  Northern  Caucasus.  When  plan- 
ning various  water-management  installations  in  the 
Northern  Caucasus,  it  is  necessary  to  examine  the 
economic  expediency  of  using  the  drops  of  the 
water  levels  created  on  the  hydraulic  structures  for 
including  small  hydrostations  as  part  of  these  struc- 
tures. (Doria-PTT) 


W87-01366 


STRESS-STRAIN      STATE      OF      UNSEALED 
GRAVITY  DAMS, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-01367 


EXPERIENCE  IN  THE  UNIFICATION  OF 
STRUCTURES  OF  PUMPED-STORAGE  STA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-01374 


DESIGN  OF  PENSTOCKS  OF  PUMPED-STOR- 
AGE STATIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-01375 


INTAKE   OF  THE   ZAGORSK   AND   KAISIA- 
DORYS  PUMPED-STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-01376 


EXPERIENCE  IN  THE  DESIGN  AND  CON- 
STRUCTION OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-01378 


STATIC  CALCULATION  OF  TUNNEL  LIN- 
INGS WITH  CONSIDERATION  OF  THE  REAL 
CONDITIONS  OF  CONTACT  OF  THE  STRUC- 
TURE WITH  SOIL, 

I.  A.  Baslavskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  4,  p  214-216,  October  1985.  1  ref.  Translated 

from  Gidrotekhnische  Stroitel'stro,  No.  4,  April 

1985. 

Descriptors:  'Hydraulic  structures,  'Tunnels, 
'Stress  analysis,  'Hydraulic  engineering,  'Me- 
chanical engineering,  Tensile  stress,  Shear  stress, 
Tension,  Engineering. 

When  calculating  linings  of  hydraulic  tunnels,  an 
important  and  complex  problem  is  consideration  of 
the  conditions  at  the  lining-soil  contact.  The 
normal  stresses  on  the  contact  surface  can  be  only 
compressive,  and  the  shear  stresses  cannot  exceed 
the  limiting  values  of  the  frictional  forces.  An 
analogous  problem  is  found  when  calculating  re- 
taining walls,  beams,  and  other  structures  resting 
on  soil.  The  iterative  method  with  exclusion  of  all 
members  which  according  to  the  results  of  the 
preceding  iteration  were  under  tension  is  used  for 
calculating  systems  with  unilateral  members.  Im- 
provements call  for  excluding  at  each  iteration 
only  part  of  the  tension  members  with  maximum 
forces,  eliminating  the  danger  of  endless  cycling  of 
the  calculation.  Consideration  of  restriction  of  tan- 
gential reactions  causes  great  difficulties  in  the 
calculation.  Recommended  methods  give  only  an 
approximate  solution  of  the  problem.  This  paper 
proposes  a  solution,  which  can  be  used  also  when 
developing  programs  for  calculating  other  hydrau- 
lic structures.  (Doria-PTT) 
W87-01380 


ESTIMATION  OF  THE  RELIABILITY  OF 
CONCRETE  GRAVITY  DAMS  UNDER  SEIS- 
MIC LOADS  WITHIN  THE  FRAMEWORK  OF 
THE  STANDARD  METHOD, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-01381 


SUBSTANTIATION  OF  THE  SELECTION  OF 
THE  DESIGNS  OF  A  HYDRAULIC-FILL  DAM 
FOR  THE  UPPER  RESERVOIRS  OF  PUMPED- 
STORAGE  STATIONS, 

V.  A.  Melent'ev,  and  I.  M.  Mityushina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  5,  p  241-246,  November  1985.  2  fig,  2  tab,  10 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  5,  May  1985. 


Descriptors:  'Hydraulic  design,  'Hydraulic  fill 
dams,  'Reservoirs,  'Pumped  storage,  'Dam 
design,  Dams,  Storage,  Technology,  Dam  con- 
struction, Construction,  Hydraulic  structures. 

The  expediency  of  using  various  designs  of  hy- 
draulic-fill dams  for  the  upper  reservoirs  of 
pumped-storage  stations  (PSSs)  is  examined.  Basic 
requirements  imposed  on  these  dams  include:  the 
dam  should  have  increased  permeability  to  mini- 
mize seepage  losses;  and  the  upstream  shoulders 
should  be  composed  of  soil  readily  transmitting 
and  rapidly  yielding  water.  Dam  designs  investi- 
gated and  compared  on  the  basis  of  construction 
technology  and  calculations  of  seepage  from  the 
upper  reservoir  include:  hydraulic-fill  homogene- 
ous sand  dams;  inhomogeneous  gravel-sand  dams 
with  a  hydraulic-fill  loamy  sand-loam  core;  and 
inhomogeneous  hydraulic-fill  gravel-sand  dams 
with  a  placed  loam  core.  On  this  basis,  the  authors 
recommend  dams  which  have  reliable  impervious 
elements,  namely,  a  diaphragm,  facing,  or  placed 
clay  core.  (Doria-PTT) 
W87-01383 


PROTECTION  OF  NATURAL  BANKS  OF  RES- 
ERVOHtS  AT  PLACES  OF  THEJJt  INTERSEC- 
TION BY  PIPELINES, 

V.  I.  Evdokimov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  5,  p  247-252,  November  1985.  5  fig,  10  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
5,  May  1985. 

Descriptors:  'Bank  protection,  'Reservoirs,  'Pipe- 
lines, 'Banks,  Shores,  Protection,  Structural  engi- 
neering, Engineering,  USSR. 

Two  types  of  pipeline  protection  are  used  on 
stretches  of  the  natural  banks  of  reservoirs  inter- 
sected by  pipelines:  emergency  and  planned.  In 
turn,  planned  protection  is  divided  into  protection 
of  the  stretch  of  the  bank  at  the  place  of  its 
intersection  by  each  line  (pipe  protection)  and  pro- 
tection of  the  entire  bank  in  the  zone  of  passage 
(bank  revetment).  Seven  stretches  of  pipeline 
crossings  across  two  reservoirs  in  the  USSR  were 
examined  at  the  places  where  the  lines  of  pipes 
intersect  the  abrasion  banks  (28  lines).  Pipes  were 
exposed  in  six  stretches  in  various  degrees  (initial, 
progressive,  and  threatening).  The  design  and  ef- 
fectiveness of  the  protective  structures  in  place  are 
described  and  evaluated.  It  is  concluded  that  the 
creation  of  such  structures  should  be  based  on  a 
thorough  and  regular  study  of  reservoir  bank  re- 
working processes  at  places  of  planned  and  exist- 
ing pipeline  crossings.  (Doria-PTT) 
W87-01384 


METHODS  OF  GEODETIC  MEASUREMENTS 
OF  THE  FOUNDATIONS  OF  HIGH  DAMS, 

For  primary  bibliographic  entry  see  Field  8G. 
W87-01387 


CRITERIA  OF  SAFE  OPERATIONAL  DEFOR- 
MATIONS OF  EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  8D. 
W87-01388 

TRENDS  IN  SPILLWAY  DESIGNS  WrTH  CON- 
SIDERATION OF  CAVITATION,  VIBRATION, 
AND  DYNAMIC  LOADS, 

L.  A.  Zolotov,  and  V.  M.  Semenkov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  7,  p  321-328,  January  1986.  7  fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
7,  July  1985.  j 

Descriptors:  'Spillways,  'Hydraulic  design,  'Cavi- 
tation, 'Vibrations,  Hydraulic  structures,  Flow, 
Hydroelectric  plants,  Powerplants,  Environmental 
protection,  Hydraulic  engineering,  Engineering. 

The  shift  of  large  hydropower  construction  to 
regions  with  complex  natural  conditions,  perma- 
frost, harsh  climate,  and  high  seismicity  determines 
the  main  trends  in  selecting  the  layouts  of  hydros- 
tations and  compositions  and  type  of  spillways. 
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["he  most  common  are  overflow  spillways  located 
in  the  channel  parts  of  dams  or  banks.  Future 
rends  will  include  increased  use  of  deep  (bottom) 
nd  tunnel  spillways,  increase  of  spillway  capacity, 
nd  decrease  of  the  operating  heads  of  overflow 
pillways.  The  trend  towards  an  increase  of  heads 
cting  on  tunnel  and  pipe  spillways  entails  an  in- 
rease  in  the  cavitation  and  dynamic  loads  on  their 
tructural  elements.  Control  of  cavitation  erosion 
>f  high-velocity  spillways  is  being  carried  out  by 
rtificial  aeration  of  the  flow.  Detailed  dynamic 
aJculations  and  model  investigations  of  structures 
re  required  to  solve  problems  of  hydrodynamic 
nd  mechanical  loads.  Studies  show  an  increase  of 
ibration  of  a  concrete  spillway  with  the  course  of 
me  and  certain  previously  unknown  characteris- 
es of  vibration  of  hydraulic  structures.  Self-syn- 
hronization  of  vibrations  of  apron  platforms 
uring  discharge  of  a  high  flood  have  resulted  in 
rave  propagation  and  vibration  of  houses.  These 
henomena  are  in  need  of  study.  (Doria-PTT) 
/87-01393 


iPTLMIZATION  OF  THE  DESIGNS  OF 
ARTHDAMS, 

.  N.  Rasskazov,  and  I.  L.  Orekhova. 
lydrotechnical  Construction  HYCOAR,  Vol.  19, 
Io.  7,  p  361-368,  January  1986.  5  fig,  7  ref.  Trans- 
ted  from  Gidrotekhnische  StroiteFstro,  No.  7, 
Jy  1985. 

«scriptors:  'Hydraulic  design,  'Optimization, 
Sarth  dams,  *Dam  design,  'Structural  engineer- 
g,  'Systems  analysis,  Dams,  Hydraulic  struc- 
res,  Dam  construction,  Stress,  Strain,  Stress  anal- 
as. 

method  for  optimizing  the  designs  of  earth  dams 
ised  on  elements  of  the  mathematical  theory  of 
:perimental  design,  the  analytical  theory  of 
imes,  and  systems  analysis  is  proposed.  The  suc- 
ssful  solution  of  the  problem  of  constructing 
inous  functions  of  performance  depends  on  the 
irrectness  of  selecting  the  absolute  dimensions  of 
ctor  space,  which  is  achieved  by  a  thorough 
lalysis  of  the  available  a  priori  information.  Ex- 
:me  narrowing  of  factor  space  results  in  the 
itimum  solution's  falling  outside  the  limits  of 
ctor  space.  The  number  of  factors  should  be 
nited  to  four  or  five,  and  complete  factorial 
periments  should  be  used.  In  the  case  when  the 
ireto  set  does  not  intersect  factor  space,  it  is 
cessary  to  search  for  the  point  on  the  boundary 

factor  space  closest  to  the  point  of  the  global 
itimum.  In  this  case,  the  gradient,  maximum  de- 
ent,  and  other  methods  are  used.  (Doria-PTT) 
87-01399  ' 


5E  OF  HYDRAULICKTNG   IN  SIBERIA  IN 
ffi  WINTER, 

>r  primary  bibliographic  entry  see  Field  8B. 
87-01403 


4ALL    HYDROPOWER    ENGINEERING    IN 
IE  GEORGIAN  SSR, 

>r  primary  bibliographic  entry  see  Field  8C. 
87-01404 


31VICEABHJTY  OF  AN  EARTH  DAM  WITH 
REINFORCED-CONCRETE  FACING, 

A.  Belyakov. 

rtirotechnical  Construction  HYCOAR,  Vol  19 
>.  8,  p  404-414,  February  1986.  7  fig,  7  ref. 
anslated  from  Gidrotekhnische  Stroitel'stro,  No 
August  1985. 

scriptors:  'Earth  dams,  'Reinforced  concrete, 
lydraulic  design,  'Dam  design,  'Dam  stability, 
mcretes,  Dams,  Cracks,  Mechanical  failure, 
■ess  analysis,  Deformation,  Stress,  Strain. 

«  use  of  a  combined  approach  based  on  the 
ution  of  two-  and  three-dimensional  problems  of 
:  stress-strain  state  made  it  possible  to  analyze 
:  serviceability  of  a  high  dam  composed  of 
>vel  and  stone  with  a  reinforced-concrete  facing 
per  three-dimensional  conditions  with  a  site  co- 
icient  2.  The  absolute  values  of  the  dimensions 
the  structure  and  site  affect  the  development  of 


the  arching  effect  in  the  dam.  A  dam  with  a 
compressed  profile  made  of  gravel  and  stone  with 
a  reinforced-concrete  facing  with  a  height  of  335  m 
is  quite  deformable  and  unstable,  especially  in  the 
case  of  a  decrease  of  the  quality  of  placing  the 
soils.  However,  due  to  the  three-dimensionality  of 
the  work  of  the  structure,  its  deformations  de- 
crease by  at  least  twofold  and  stability  increases  by 
1.5  times.  A  decrease  of  the  scale  of  the  linear 
dimensions  of  a  dam  with  a  reinforced-concrete 
facing  by  half  substantially  decreases  its  deforma- 
tions and  increases  the  stability.  Consequently,  to 
ensure  a  high  reliability  of  structures  of  such  type, 
they  must  be  constructed  with  a  height  of  not 
more  than  180-200  m.  On  the  other  hand,  the 
desirability  of  regular  inspection  of  the  facing, 
especially  in  the  first  years  of  operation  of  the  dam, 
limits  the  area  of  use  of  such  dams  to  seasonal 
reservoirs.  (Doria-PTT) 
W87-01405 


PLACEMENT  OF  ALLUVIAL  SANDS  IN  THE 
CHANNEL  DAM  OF  THE  TYUYAMUYUN 
HYDRO  DEVELOPMENT, 

V.  I.  Korsuntsev,  and  K.  I.  Tursunbaev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  415-419,  February  1986.  5  fig,  1  tab,  5  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
8,  August  1985. 

Descriptors:  'Alluvium,  'Sand,  'Channels, 
'Dams,  'Hydraulic  design,  Hydraulic  structures, 
Hydraulic  fill,  Dam  construction,  Soil  properties, 
USSR. 

Investigations  conducted  during  the  design  of  the 
Tyuyamuyun  hydro  development  led  to  the  fol- 
lowing conclusions.  With  layerwise  placement  of 
sand  with  rolling,  the  placement  density  is  0.10  g 
per  cu  m  higher  than  with  the  hydraulic-fill 
method  of  placement.  Placement  of  sand  with  roll- 
ing by  25-30-ton  pneumatic-tire  rollers  should  be 
done  in  layers  of  30  cm  each  and  compacted  in  six 
passes.  In  this  case,  the  value  of  the  optimal  mois- 
ture content  of  compacting  the  sand  is  10-14%. 
Soils  in  hydraulic-fill  stockpiles  are  inhomogen- 
eous  with  respect  to  compactibility.  Approaching 
the  discharge  wells,  the  soil  is  finer  and  more 
inhomogeneous.  With  increase  of  the  content  of 
coarse  fractions  greater  than  0.25  mm  in  the  soil 
composition  to  50-60%,  its  compactibility  in- 
creases. With  increase  of  the  content  of  coarse 
fractions  to  more  than  60%,  the  value  of  the  unit 
weight  decreases.  The  required  placement  density 
of  fine  and  medium  sands  can  be  assigned  on  the 
basis  of  both  the  data  of  standard  compaction  by 
an  impacter  and  the  data  of  experiments  to  deter- 
mine the  densest  possible  state.  (Doria-PTT) 
W87-01406 


EFFECT  OF  THE  LENGTH  OF  DOWN- 
STREAM PIERS  ON  THE  DISCHARGE 
REGIME  OF  BOTTOM  SPILLWAYS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-01407 


CONDITIONS  OF  THE  COMBINED  STATIC 
WORK  OF  A  PRECAST  CONCRETE-ENCASED 
STEEL  CONDUIT  AND  PILE  GRILLAGE, 

S.  A.  Berezinskii,  E.  A.  Kogan,  Y.  B.  Mgalobelov, 
and  L.  D.  Solov'eva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  432-437,  February  1986.  5  fig,  1  tab,  3  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
8,  August  1985. 

Descriptors:  'Conduits,  'Steel  pipe,  'Structural 
engineering,  'Precast  concrete,  Concretes,  Hy- 
draulic design,  Deformation,  Concrete  stability, 
Engineering. 

Some  of  the  main  factors  determining  the  rigidity 
of  concrete-encased  steel  conduit  sections  in  a  lon- 
gitudinal direction  are  investigated.  The  rigidity  of 
the  interacting  structure  of  a  large-diameter  con- 
duit and  pile  grillage  is  considerably  higher  than 
the  rigidity  of  capping  beams,  which  leads  to  a 
decrease  of  forces  in  the  capping  beams  and  in- 
creases the  bearing  capacity  and  reliability  of  the 
conduit.  Consideration  of  the  combined  work  of 
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the  conduit  and  pile  grillage  makes  possible  re- 
duced consumption  of  reinforcement  in  the  cap- 
ping beams  and  equalization  of  the  deformations  of 
the  foundation  within  the  section.  The  combined 
work  of  precast  elements  of  a  concrete-encased 
steel  conduit  of  a  pumped-storage  station  and  pile 
grillage  is  provided  by  welding  the  embedded 
parts  of  the  precast  elements  and  capping  beams, 
and  also  by  high-quality  sealing  of  the  joints  be- 
tween elements.  The  static  work  of  the  precast 
structure  then  becomes  close  to  the  work  of  a 
monolithic  structure.  (Doria-PTT) 
W87-01408 


SEWER    REHAB    USING    A    NEW   SUBAREA 
METHOD, 

RJN    Environmental    Associates,    Inc.,    College 

Park,  MD. 

For  primary   bibliographic   entry   see   Field   5D 

W87-01412 


ROLLER  COMPACTED  CONCRETE  DEVEL- 
OPMENTS IN  THE  USA, 

Portland  Cement  Association,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  8F. 
W87-01416 


ROLLCRETE:     SOME     APPLICATIONS     TO 
DAMS  IN  SOUTH  AFRICA, 

Department  of  Water  Affairs,  Forestry  and  Envi- 
ronmental Conservation,  Pretoria  (South  Africa). 
For  primary  bibliographic  entry  see  Field  8F. 
W87-01417 


DESIGN   CONSIDERATIONS    FOR   ROLLER- 
COMPACTED  CONCRETE  DAMS, 

Malcolm  Pirnie,  Inc.,  White  Plains,  NY. 
For  primary  bibliographic  entry  see  Field  8F. 
W87-01418 


CONSTRUCTION    OF    THE    MIDDLE    FORK 
AND  GALESVILLE  R.C.C.  DAMS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  8F. 

W87-01419 


SLURRY  WALL  INSTALLATION  BY  THE  VI- 
BRATED BEAM  TECHNIQUE, 

F.  C.  Schmednecht,  and  K.  P.  Goldbach. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  27-29. 

Descriptors:  'Pollution  control,  'Slurry  walls, 
'Cutoff  walls,  'Vibrating  beam  technique, 
•Groundwater  pollution,  'Construction  equip- 
ment, 'Water  pollution  control,  Construction 
methods,  Dams,  Levees,  Cutoffs. 

The  vibrating  beam  technique  of  installing  thin 
slurry  walls  was  introduced  in  Europe  approxi- 
mately 25  years  ago.  The  vibratory  driver-extrac- 
tor was  developed  and  entered  into  the  commeri- 
cal  market  in  the  late  1950s,  providing  a  machine 
that  could  both  drive  and  extract  a  pile  without 
changing  from  a  conventional  hammer  to  an  ex- 
tractor. The  vibratory  driver-extractor  permitted 
reusing  the  same  beam  element  and  overlapping 
with  the  previous  beam  insertion  to  form  a  contin- 
uous wall.  A  wide-flange  beam  was  used  to  pro- 
vide sufficient  bending  resistance  to  a  wider  beam 
while  maintaining  a  thin  web.  The  vibrating  beam 
technique  has  been  used  successfully  to  install 
more  than  50,000,000  sq  ft  of  thin  slurry  wall  in 
Europe  with  no  known  failures.  In  the  United 
States  since  1975,  nearly  4,000,000  sq  ft  have  been 
installed  successfully  by  Slurry  Systems  Inc.  in  a 
variety  of  applications,  primarily  as:  (1)  Permanent 
seepage  cutoffs  either  in  new  or  existing  dams  or 
levees;  (2)  Temporary  control  of  groundwater 
during  construction;  and  (3)  Barriers  for  the  con- 
tainment of  toxic  wastes.  This  paper  describes  the 
equipment,   slurry   types,   and   construction   tech- 
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niques  for  installing  the  slurry  wall  and  its  applica- 
tions. (See  also  W87-01669)  (Lantz-PTT) 
W87-01673 


PERFORMANCE    OF    SOIL-CEMENT    DAM 
FACINGS:  20-YEAR  REPORT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic   entry  see  Field   8D. 

W87-01757 


MISSISSIPPI  RIVER  PASSES  PHYSICAL 
MODEL  STUDY:  REPORT  2,  SHOALING  AND 
HYDRAULIC  INVESTIGATIONS  IN  SOUTH- 
WEST PASS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
H.  A.  Benson,  and  R.  A.  Boland  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA  166777, 
A09  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-86-1,  January  1986.  Report  2  of  a 
Series.    180  p,  2  fig,   30  tab,   55  plates,  append. 

Descriptors:  'Mississippi  River,  'Model  studies, 
♦Shoals,  *Hydraulic  properties,  'Southwest  Pass, 
Hydraulic  models,  Channels,  Spur  dikes,  Jetties, 
Sediment  basins,  Sediment  transport. 

Maintenance  of  Southwest  Pass,  one  of  the  three 
major  outlets  of  the  Mississippi  River,  is  a  continu- 
ing and  expensive  problem  due  to  extensive  shoal- 
ing, primarily  near  the  ends  of  the  jetties  and,  to 
some  extent,  throughout  the  entire  length  of  the 
pass.  This  report  and  Appendix  A  present  the 
results  of  the  model  studies  conducted  to  deter- 
mine the  effectiveness  of  proposed  plans  (e.g.,  lat- 
eral spur  dikes,  sediment  diversion  channel,  sedi- 
ment basin,  relocation  of  the  jetty  channel,  lateral 
spur  dike  extension,  and  friction  chambers)  for  the 
elimination  or  reduction  of  maintenance  dredging 
in  Southwest  Pass  and  in  the  jetty  and  bar  chan- 
nels. These  results  indicate  some  slight  reductions 
in  overall  channel  shoaling.  Most  of  the  test  results 
indicate  that  there  would  be  a  redistribution  of  the 
shoal  material  in  Southwest  Pass,  however,  none 
of  the  plans  tested  caused  movement  of  a  signifi- 
cant quantity  of  shoal  material  into  the  Gulf.  (Au- 
thor's abstract) 
W87-01759 


MORPHOLOGIC  EFFECTS  OF  LOWER  MIS- 
SISSIPPI RD7ER  DDXE  FTELDS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-01760 
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DISCHARGE  CHARACTERISTICS  OF  LOCAL, 
DISCONTINUOUS  CONTRACTIONS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). 

W.  H.  Hager,  and  P.  A.  Dupraz. 
Journal  of  Hydraulic  Research,  Vol.  23,  No.  5,  p 
421-433,  1985.  8  fig,  10  ref,  append. 

Descriptors:  'Hydraulic  geometry,  'Flow  dis- 
charge, 'Channel  flow,  'Hydraulic  models, 
'Mathematical  equations,  Hydraulic  engineering, 
Hydraulic  grade,  Hydraulic  properties,  Hydraulic 
structures,  Flow  pattern,  Surface  flow,  Critical 
flow. 

Local  discontinuous  contractions  present  discharge 
characteristics  for  critical  flow  conditions  at  the 
hydrodynamically  contracted  cross-section.  It  is 
concluded  that  correct  application  of  the  longitudi- 
nal momentum  and  energy  theorems  allows  deter- 
mination of  the  contraction  coefficient  in  terms  of 
the  inlet  angle,  contraction  ratio  and  relative  con- 
traction length.  Theoretical  results  compare  favor- 
ably with  laboratory  observations.  Design  dia- 
grams are  provided  to  enable  rapid  and  simple 
determination  of  pertinent  hydraulic  quantities. 
(Michael-PTT) 
W87-01II3 


SEDIMENT  TRANSFER  TO  OVERBANK  SEC- 
TIONS, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-01114 


ANALYTICAL  SOLUTION  OF  LEAF-SHAPED 
BASIN  FLOW, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-01116 


HYDRODYNAMIC    PRESSURES    ON    RIGID 
DAMS  DURING  EARTHQUAKES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-01256 


HYDRODYNAMIC  PRESSURES  ON  RIGID 
DAMS  DURING  EARTHQUAKES, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

P.  L.-F.  Liu. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  165,  p 

131-145,  April  1986.  9  fig,  19  ref,  append. 

Descriptors:  'Rock  mechanics,  'Hydraulic  struc- 
tures, 'Earthquakes,  'Hydrodynamics,  'Dams, 
Mathematical  studies,  Pressure  distribution. 

A  two-dimensional  potential-flow  theory  is  used  to 
examine  the  hydrodynamic  pressures  acting  on  the 
surface  of  a  rigid  dam  during  earthquakes.  An 
analytical  solution  is  presented  for  the  earthquake- 
acceleration-induced  hydrodynamic  pressure  on  a 
dam  retaining  a  triangularly  shaped  reservoir.  Both 
vertical  and  horizontal  ground  motions  are  consid- 
ered. A  general  numerical  scheme  via  an  integral- 
equation  formulation  is  also  presented  for  complex 
geometries.  Both  analytical  and  numerical  solu- 
tions agree  well  with  the  experimental  data  of 
Zangar  (1953).  (Cassar-PTT) 
W87-01256 


DYNAMIC  ROUGHNESS  AND  THE  TRANSI- 
TION BETWEEN  WIND  WAVE  REGIMES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

J.  S.  Gulliver,  and  C.  C.  S.  Song. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  91,  No.  4,  p  5145-5151,  April  15,  1986.  6  fig, 

31  ref. 

Descriptors:  'Hydraulics,  'Waves,  'Roughness  co- 
efficient, Wind  waves,  Dynamic  roughness,  Sur- 
face drag,  Capillary  waves,  Gravity  waves,  Wind 
shear,  Fetch,  Shear  velocity,  Water  surface,  Math- 
ematical studies. 

A  variational  principle  applicable  to  a  closed  and 
dissipative  mechanical  system  is  applied  to  wind 
waves.  The  result  of  this  principle  is  that  the  water 
surface  will  take  the  form  that  provides  the  great- 
est surface  drag  and  maximizes  surface  drag  coeffi- 
cient, or  dynamic  roughness.  Therefore,  the 
normal  train  of  logic  is  reversed:  a  maximum  dy- 
namic roughness  is  the  criterion  for  gravity  waves, 
capillary  waves,  or  a  hydraulically  smooth  water 
surface.  Equations  are  assembled  for  the  dynamic 
roughness  of  the  water  surface,  and  the  variational 
principle  is  applied  to  find  the  transition  between 
gravity  and  capillary  waves  and  between  capillary 
waves  and  a  smooth  water  surface.  It  is  found  that 
wind  fetch  has  no  effect  upon  the  point  of  transi- 
tion from  capillary  to  gravity  waves.  The  transi- 
tion between  a  smooth  water  surface  and  capillary 
waves,  however,  was  found  to  depend  upon  both 
wind  shear  and  fetch.  The  shear  velocity  of  the 
transition  increases  with  increasing  fetch.  (Au- 
thor's abstract) 
W87-01271 


FORMATION  OF  AN  EROSION  PIT  IN  A 
STILLING  BASIN:  A  CONSEQUENCE  OF  CAV- 
ITATION,  (LA    FORMATION    D'UNE   FOSSE 


D'EROSION  DANS  UN  BASSIN  DE  DISSIPA- 
TION: UNE  CONSEQUENCE  DE  LA  CAVITA- 
TION), 

Coyne  et  Bellier,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-01328 


INVESTIGATION  OF  BRANCHED  CHANNELS 
OF  DELTAS, 

L.  N.  Aleksandrov,  T.  D.  Kumina,  A.  S. 
Marchenko,  and  L.  B.  Chudinova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  1,  p  12-16,  July  1985.  4  fig,  4  ref.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  1,  January 
1985. 

Descriptors:  'Channels,  'Deltas,  'Hydraulic*, 
•Flow,  'River  forecasting,  'Weirs,  Economic  as- 
pects, Dynamics,  Rivers,  Model  studies,  Mathe- 
matical studies. 

Methods  are  described  for  creation  of  optimal  hy- 
draulic regimes  in  river  -deltas.  For  increasing  the 
discharge  into  a  main  distributary,  the  authors  rec- 
ommend a  free  groin  placed  at  the  branch  point  as 
a  continuation  of  the  bank.  An  equation  is  present- 
ed by  which  its  length  can  be  determined  on  the 
basis  of  the  required  degree  of  changing  the  dis- 
charge. Since  a  submerged  weir  located  in  a  lateral 
distributary  does  not  have  a  significant  effect  on 
the  redistribution  of  discharges,  its  placement  to 
increase  the  discharge  in  the  main  distributary  is 
not  rational.  The  placement  of  a  submerged  weir  in 
the  main  distributary  can  be  recommended  for 
reviving  a  lateral  distributary  (increasing  the  dis- 
charge). A  graph  is  presented  by  which  the  loca- 
tion and  height  of  this  structure  can  be  determined 
as  a  function  of  the  required  degree  of  changing 
the  discharge.  (Doria-Pl  1) 
W87-01352 


TRANSEENT  CHARACTER  OF  A  TURBIDITY 
CURRENT  IN  A  RESERVODl, 

Y.  G.  Pyrkin,  B.  I.  Samolyubov,  D.  N.  Nabotov, 
and  S.  M.  Eshniezov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  2,  p  85-88,  August  1985.  3  fig,  10  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  2,  Feb- 
ruary 1985. 

Descriptors:  'Turbidity  currents,  'Underflow, 
•Density  currents,  'Reservoirs,  Water  currents, 
Sediment  transport,  Suspended  sediments,  Sedi- 
ments. 

In  a  turbidity  current,  a  transient  character  during 
the  daily  cycles  is  determined  by  a  change  in  the 
regime  of  inflow  of  sediments  into  the  reservoir 
and  by  eddy-wave  structures  developing  on  the 
outer  boundaries  of  a  density  flow.  The  first  factor 
can  be  taken  into  account  for  a  known  daily  varia- 
tion of  the  liquid  discharge  of  the  river  feeding  the 
density  current.  The  second  type  of  transient  char- 
acter of  the  current  is  determined  by  the  effect  of 
turbulence  being  generated  in  the  contact  zones  of 
the  current,  the  intensity  of  which  can  be  ex- 
pressed by  an  equation  presented  in  the  text,  using 
the  coefficient  of  entrainment  of  the  ambient  fluid 
into  the  flow.  (Doria-PTT) 
W87-01360 


CHARACTERISTICS  OF  THE  ICE  AND  THER- 
MAL REGIME  OF  THE  GUNT  RIVER  IN  CON- 
NECTION WITH  THE  DESIGN  OF  THE 
PAMHt  HYDROELECTRIC  STATION, 

S.  M.  Sherman. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  3,  p  141-146,  September  1985.  2  fig,  3  tab,  4 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  3,  March  1985. 

Descriptors:  'Gunt  River,  'Pamir,  'Ice,  'Hydrau- 
lic design,  'Hydroelectric  plants,  'Thermal  prop- 
erties, Powerplants,  Electric  power  production, 
Hydrothermal  studies,  Ice  formation,  Frazil  ice, 
Ice  jams,  USSR. 

During  a  winter  of  normal  severity,  a  stretch  of  the 
site  of  the  Pamir  No.  1  hydrostation  is  in  a  zone  of 
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ncreased  probability  of  icing.  It  is  necessary  to  use 
itructural  and  regime  measures  to  prevent  icing  of 
Jie  stationary  parts  of  gates  and  to  provide  for 
leating  of  the  trash  racks.  To  prevent  the  flow  of 
razil  slush  (shuga)  to  the  water  intake,  it  is  advisa- 
)le  to  construct  a  retaining  boom.  The  stretch  of 
he  Gunt  River  at  Novobad,  where  the  width  of 
he  floodplain  reaches  200  m,  will  permit  accumu- 
ating  the  shuga  runoff  under  conditions  of  season- 
J  regulation  by  Lake  Yashil'kul,  and  is  recom- 
nended  for  this  purpose.  The  discharge  of  ground- 
waters (springs)  in  this  stretch  will  limit  the  devel- 
>pment  of  ice-jam  horizons.  (Doria-PTT) 
V87-01368 


IALCULATION  OF  THE  SIZE  OF  ICE  HUM- 
>IOCKS, 

?or  primary  bibliographic  entry  see  Field  2C. 
V87-01369 


JEFORMATION  OF  RTVER  CHANNELS  IN 
HE  DAM  STRETCH, 

'.  M.  Zubets,  and  V.  N.  Stankevich. 
lydrotechnical  Construction  HYCOAR,  Vol.  19, 
lo.  3,  p  150-153,  March  1985.  2  ftg,  1  tab,  9  ref. 

>escriptors:  'Rivers,  *Channel  scour,  *Dams, 
Scour,  'Aggradation,  *Channel  morphology,  Hy- 
rology,  Flow,  Sediment  load,  Reservoirs,  Defor- 
lation,  Water  level,  Water  level  fluctuations, 
luctuations. 

he  construction  of  small  reservoirs  changes  the 
itural  hydrologic  regime  of  rivers,  expressed 
lainly  in  the  annual  redistribution  of  water  dis- 
liarge  and  partial  or  complete  retention  of  the 
xhment  load  by  the  reservoir.  Scour  of  river 
lannels  in  the  lower  pool,  observed  during  oper- 
ion  of  large  reservoirs,  usually  results  in  a  drop 
f  the  water  level  and  bottom,  although  sometimes 
rise  of  the  bottom  and  water  surface  is  noted.  An 
vestigation  of  deformations  in  the  dam  stretch  of 
nail  reservoirs  in  Belorussia  showed  than  an  anal- 
;ous  phenomenon  of  a  rise  of  the  bottom  and 
ater  surface  occurs  in  almost  all  cases.  An  equa- 
3n  is  developed  for  forecasting  deformations  of 
lannels  in  the  lower  pools  of  small  reservoirs  on 
vers  composed  of  noncohesive  soils.  (Doria- 
IT) 
'87-01370 


SERGY  LOSSES  OF  A  CHANNEL  FLOW 
NDER  CONDITIONS  OF  OVERFLOW  ONTO 
FLOODPLAIN, 

.  G.  Salikov. 

ydrotechnical  Construction  HYCOAR,  Vol.  19, 
0.  6,  p  295-301,  December  1985.  4  fig,  1  tab,  11 
f.  Translated  from  Gidrotekhnische  Stroitel'stro, 
0.  6,  June  1985. 

escriptors:  'Floods,  'Energy  loss,  'Channels, 
How,  'Overflow,  'Flood  plains,  'Hydraulic  en- 
neering,  Engineering,  Hydraulics,  Model  studies, 
uid  flow,  Flow  channels,  Hydraulic  models, 
ow  characteristics. 

le  main  types  of  interaction  of  channel  and 
xxiplain  flows  are  distinguished  and  described  by 
e  equation  of  fluid  motion  with  a  variable  dis- 
arge.  The  effect  of  overflow  onto  the  floodplain 
1  the  energy  losses  and  other  characteristics  of 
e  channel  flow  is  established,  and  relations  are 
lained  which  can  be  used  on  hydraulic  calcula- 
ins  of  river  flows  in  the  range  of  investigations 
nducted  (under  conditions  of  intersection  of  the 
un  channel  by  a  'through-going'  floodplain  with 
gles  of  turn  of  the  meander  80  to  106  degrees 
dmeeting  certain  other  specifications).  (Doria- 

87-01389 


iNALS  IN  COHESrvE  SOILS, 

A.  Aliev. 

ydrotechnical  Construction  HYCOAR,  Vol  19 
'•  6,  p  301-307,  December  1985.  4  tab,  8  ref. 
■anslated  from  Gidrotekhnische  Stroitel'stro,  No. 
June  1985. 


Descriptors:  'Canals,  'Cohesive  soils,  'Channel 
erosion,  'Hydraulics,  Soils,  Erosion,  Deformation, 
Sediments,  Channels,  Mathematical  studies. 

The  process  of  channel  erosion  is  investigated  for 
canals  running  in  cohesive  soils.  A  physical  sub- 
stantiation of  the  dimensionless  group  M  sub  r  as  a 
parameter  of  the  resistance  of  the  channel  to  ero- 
sion is  given  and  other  dimensionless  groups  (the 
flow-channel  system)  are  included  in  it.  New  di- 
mensionless groups  are  proposed  for  characterizing 
the  channel  shape.  Equations  are  presented  for 
estimating  the  hydraulic  parameters  of  a  stable 
channel,  by  means  of  which  the  values  of  the 
lower  limit  of  the  canal  channel  shape  parameter 
can  be  determined.  Additional  equations,  along 
with  the  equations  of  motion  of  water,  continuity, 
and  channel  deformation  serve  for  determining  the 
hydraulic  parameters  of  the  canal  during  general 
erosion.  (Doria-PTT) 
W87-01390 


SOME  PRESSING  PROBLEMS  OF  CANAL  HY- 
DRAULICS, 

A.  V.  Mishuev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  7,  p  339-345,  January  1986.  4  fig.  Translated 

from   Gidrotekhnische   Stroitel'stro,   No.   7,   Julv 

1985. 

Descriptors:  'Canals,  'Hydraulics,  'Erosion, 
'Channel  flow,  Channel  erosion,  Hydraulic  engi- 
neering, Engineering,  Flow,  Channels. 

Unlined  canals  are  often  subjected  to  erosion,  de- 
spite the  fact  that  flow  velocities  not  exceeding  the 
eroding  velocities  were  used  when  designing  them. 
Deformation  of  the  originally  prismatic  channel 
accompanying  erosion  and  their  transformation  not 
only  at  bends  but  also  on  long  straight  stretches 
lead  to  their  shoaling  and  widening  in  plan,  reduc- 
ing their  capacity.  The  causes  of  erosion  are  relat- 
ed to  two  phenomena:  swinging  of  the  flow  in  the 
canal,  and  increased  flow  velocities  near  the 
water's  edge  during  passage  of  steep  surge  waves. 
These  problems  are  investigated  mathematically.  It 
is  concluded  that  the  kinematics  of  steady  and 
unsteady  (wave)  flow  in  a  canal  described  by  two- 
dimensional  equations  of  hydrodynamics  reveal  the 
characteristics  being  displayed  in  the  occurrence  of 
large  velocities  on  the  slope  eroding  the  channel. 
(Doria-PTT) 
W87-01395 


CALCULATION  OF  WAVE  LOADS  ON  VERTI- 
CAL WALLS  AND  STREAMLINED  BARRIERS, 

D.  D.  Lappo. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  7,  p  345-352,  January  1986.  5  fig,  3  tab,  11  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
7,  July  1985. 

Descriptors:  'Waves,  'Barriers,  'Hydraulic  struc- 
tures, 'Hydrodynamics,  'Wind  waves,  Mathemati- 
cal studies,  Statistical  analysis,  Hydraulic  design, 
Hydraulic  engineering,  Water  currents. 

Studies  of  the  interaction  of  waves  with  marine 
hydraulic  structures  consider  the  dynamic  charac- 
ter of  the  process  and  the  problem  of  the  irregular- 
ity of  waves.  It  has  been  shown  that  for  structures 
of  a  vertical  profile,  the  calculations  of  loads  per- 
formed with  respect  to  a  monochrome  give  in  the 
first  approximation  the  same  result  as  with  consid- 
eration of  irregularity  of  waves.  The  solution  of 
this  problem  has  been  reduced  to  calculation  of  the 
statistical  characteristics  of  the  forces  occurring 
under  the  effect  of  waves,  in  which  case  the  struc- 
ture was  assumed  absolutely  rigid  and  the  energy 
spectrum  of  the  three-dimensional  irregular  waves 
was  assumed  known.  The  method  analyzes  the 
process  of  interaction  of  one  spectral  component 
with  the  structure  and  provides  subsequent  summa- 
tion of  the  particular  solutions  by  formulas  of 
probability  theory.  These  studies  are  described  and 
equations  provided.  (Doria-PTT) 
W87-01396 


NEW  DESIGN  OF  TAILRACE  CONDUITS  OF 
HYDROPOWER  PLANTS, 


Hydraulics — Group  8B 

G.  I.  Kxivchenko,  E.  V.  Kvyatkovskaya,  A.  B. 
Vasil'ev,  and  V.  B.  Vladimirov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  7,  p  352-357,  January  1986.  3  fig,  5  ref.  Trans- 
lated from  Gidrotekhnische  Stroitel'stro,  No.  7, 
July  1985. 

Descriptors:  'Tailraces,  'Conduits,  'Hydroelectric 
plants,  'Hydraulic  design,  'Hydraulic  structures, 
Powerplants,  Pumping  plants,  Pumped  storage, 
Storage,  Construction,  Structural  engineering,  En- 
gineering. 

The  new  design  of  die  tailrace  conduit  for  hydro- 
power  plants  differs  from  those  used  earlier  in  that 
the  elevations  of  the  top  of  its  roof  gradually 
increase  toward  the  free  pool.  Depending  on  the 
position  of  the  lower  pool  level,  the  operating 
regime  of  the  conduit  can  be  either  pressure  (at 
high  elevations  of  the  lower  pool),  or  partially 
pressure  and  partially  free-flow,  or  free-flow  (at 
low  elevations  of  the  lower  pool).  The  geometry  of 
the  line  of  the  longitudinal  profile  of  the  tunnel 
ceiling  is  determined  by  a  calculation  based  on  the 
condition  of  no  discontinuity  of  the  flow  beyond 
the  runner.  The  new  design  reduces  the  volume  of 
works  and  associated  costs,  and  is  especially  rec- 
ommended under  conditions  of  considerable  fluc- 
tuations of  the  lower  pool  level  with  lengths  of  the 
downstream  conduits  of  about  150-600  m.  The  use 
of  conduits  of  a  mixed  design,  in  which  the  initial 
stretch  of  the  conduit  is  made  with  a  rising  ceiling 
and  the  end  stretch  is  free-flow,  is  possible.  (Doria- 
PTT) 
W87-01397 


REGIMES  OF  PASSAGE  OF  HIGH  FLOODS 
THROUGH  THE  CASCADE  OF  HYDROSTA- 
TIONS  ON  THE  VOLGA  AND  KAMA  RIVERS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-01398 


CALCULATION  OF  INSTANTANEOUS 
BOTTOM  VELOCnTES  FOR  A  SURFACE 
REGIME  OF  CONJUGATION  OF  POOLS, 

S.  M.  Slisskii,  and  K.  A.  Grigoryan. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  7,  p  368-373,  January  1986.  4  fig,  8  ref.  Trans- 
lated  from  Gidrotekhnische  Stroitel'stro,   No.   7, 
July  1985. 

Descriptors:  'Spillway  design,  'Hydrological 
regime,  'Scour,  'Stability  analysis,  Hydroelectric 
plants,  Powerplants,  Flow,  Channels,  Velocity, 
Average  velocity,  Mathematical  studies. 

The  apron  behind  spillway  structures  or  block 
hydroelectric  stations  can  be  made  in  the  form  of 
riprap.  Calculation  of  stability  of  the  noncohesive 
material  in  the  flow  can  be  performed  on  the  basis 
of  the  average,  mean  bottom,  or  maximum  instan- 
taneous velocities.  Calculation  on  the  basis  of  max- 
imum instantaneous  bottom  velocities  is  based  on 
experimental  data  on  change  in  these  velocities 
over  the  length  of  the  channel.  In  this  case,  the 
maximum  fluctuation  component  of  the  velocity 
on  the  basis  of  the  'three-sigma'  rule  is  usually 
assumed  equal  to  3  sigma,  corresponding  to  a 
probability  of  exceeding  this  value  of  0.997.  Equa- 
tions are  provided  and  examples  discussed.  Calcu- 
lation of  the  distance  from  the  drop  wall  to  the  site 
of  maximum  instantaneous  bottom  velocity  in  the 
case  of  considerable  three-dimensionality  requires 
refinement  as  experimental  data  are  accumulated. 
(Doria-PTT) 
W87-01400 


SCALE  EFFECTS  IN  MODELING  HYDRAULIC 
STRUCTURES, 

G.  V.  Vasil'chenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  7,  p  374-378,  January  1986.  1  fig.  5  ref.  Trans- 
lated from  Gidrotekhnische  Stroitel'stro,  No.  7, 
July  1985. 

Descriptors:  'Model  studies,  'Hydraulic  struc- 
tures, 'Hydraulic  engineering,  'Fluid  flow,  Flow, 
Hydraulic  design,  Mathematical  studies. 
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Field  8— ENGINEERING  WORKS 


Group  8B — Hydraulics 

The  International  Association  of  Hydraulic  Re- 
search symposium  on  scale  effects  in  modeling 
hydraulic  structures  (September,  1984)  is  summa- 
rized. The  symposium  discussed  practical  and  sci- 
entific aspects  of  using  approximate  modeling  with 
consideration  of  scale  effects  for  solving  engineer- 
ing problems  and  investigating  various  phenomena 
in  fluid  flows.  Among  topics  covered  were  model- 
ing of  conduits  and  steady  and  unsteady  flows; 
modeling  aeration  and  air-water  mixtures;  and 
modeling  separated  flows  (wakes)  and  energy  dissi- 
pation in  a  flow,  from  hydraulic  jumps  to  waves  in 
sea  ports.  (Doria-PTT) 
W87-01401 


USE  OF  HYDRAULICKING  IN  SIBERIA  IN 
THE  WINTER, 

B.  V.  Sadlei,  and  N.  N.  Kozhevnikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  392-394,  February  1986.  1  ref.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  8,  August 
1985. 

Descriptors:  *Hydraulicking,  •Siberia,  •Construc- 
tion, •Earthworks,  'Excavation,  *Dredging,  Hy- 
draulic structures,  Hydraulic  fill,  Hydraulic  engi- 
neering, Kazakhstan,  USSR. 

The  intense  development  of  Siberia  and  eastern 
regions  of  Kazakhstan  with  their  rapidly  develop- 
ing power  and  industrial  construction  requires  the 
ever-wider  use  of  hydraulicking,  one  of  the  most 
economical  methods  of  earthworks  when  con- 
structing hydraulic  structures  and  extracting  indus- 
trial minerals  for  the  construction  industry  of  these 
regions.  Hydraulicking  operations  in  the  winter  are 
complicated  at  all  stages  of  the  excavation,  hydrau- 
lic transport,  and  hydraulic  filling  of  soil  because 
of  freezing  temperatures  and  ice  formation  at  the 
working  faces  of  the  dredges  and  in  the  pipelines 
and  hydraulic-fill  plots.  Measures  are  described  to 
facilitate  hydraulicking  operations  under  these  con- 
ditions. (Doria-PTT) 
W87-01403 


PLACEMENT  OF  ALLUVIAL  SANDS  IN  THE 
CHANNEL  DAM  OF  THE  TYUYAMUYUN 
HYDRO  DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  8 A. 
W87-01406 


EFFECT  OF  THE  LENGTH  OF  DOWN- 
STREAM PIERS  ON  THE  DISCHARGE 
REGIME  OF  BOTTOM  SPILLWAYS, 

K.  A.  Grigoryan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  419-421,  February  1986.  2  fig,  5  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
8,  August  1985. 

Descriptors:  *Downstream  effects,  *Piers,  *Hy- 
drological  regime,  'Spillways,  *Hydraulic  design, 
Hydraulic  structures,  Gates,  Dam  design,  Hydrau- 
lic engineering,  Dams,  Tunnel  construction. 

When  diverting  water  during  construction  through 
pressure  spillways  in  a  dam  or  pressure  tunnel, 
gates  can  be  installed  at  the  outlet  of  the  conduit. 
When  the  gates  are  installed  on  the  downstream 
side,  it  is  necessary  to  provide  nonsubmergence  of 
the  gate.  Submergence  of  the  gate  causes  consider- 
able pulsating  hydrodynamic  loads  on  the  gate 
chamber  and  gate,  and  the  capacity  of  the  spillway 
decreases  due  to  a  decrease  of  the  effective  head. 
To  provide  an  unsubmerged  discharge  regime,  the 
outlet  openings  are  located  on  a  ledge.  A  method  is 
given  for  calculating  the  depths  of  the  lower  pool 
at  which  submergence  of  the  spillway  openings  on 
a  ledge  occurs  in  the  presence  of  a  platform 
beyond  the  opening.  (Doria-PTT) 
W87-01407 


INVESTIGATIONS   INTO   BLADE   FAILURES 
OF  FRANCIS  TURBINES, 

Bharat  Heavy  Electricals  Ltd.,  Hyderabad  (India). 

Corporate  R  and  D  Div. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-01421 


STUDY  ON  GENERATION  OF  PERIODICAL 
LARGE  SURFACE  EDDIES  IN  A  COMPOSITE 
CHANNEL  FLOW, 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-01453 


SURFACE  IRRIGATION  ADVANCE  MOTION 
AFTER  GATE  CLOSURE, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

G.  J.  Weir. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  9,  p  1409-1414,  September  1985.  1  tab,  9  ref,  2 

append. 

Descriptors:  *Surface  irrigation,  'Kinematic  wave 
theory,  'Model  studies,  'Border  irrigation,  'Ad- 
vance front  motion,  Irrigation,  Surface  water, 
Water,  Surface  flow,  Infiltration. 

A  kinematic  wave  model  of  border  dike  irrigation 
is  presented  in  which  surface  discharge  per  unit 
width  varies  as  the  square  of  surface  depth,  and  the 
cumulative  infiltration  is  a  linear  function  of  the 
opportunity  time.  Analytic  approximations  are  pre- 
sented for  the  motion  of  the  advance  front  after 
gate  closure.  These  results,  which  are  usually  accu- 
rate to  within  1%,  are  obtained  by  considering  the 
surface  water  profile  at  the  instant  the  depletion 
characteristic  reaches  the  advance  front,  and  the 
subsequent  advance  motion,  to  have  originated 
from  an  idealized,  fictional  water  source  concen- 
trated about  the  gate  at  the  time  of  gate  closure.  In 
order  to  use  these  approximations,  a  parameter  is 
determined  at  the  time  of  arrival  of  the  depletion 
characteristic,  and  henceforth  a  check  must  be 
made  that  the  second  advance  curve  always  pre- 
cedes the  recession  curve.  The  maximum  error 
always  occurs  at  the  recession  distance  XR,  since 
the  analytic  approximations  for  the  second  ad- 
vance curve  have  nonzero  speed  at  XR.  The  classi- 
fication of  solutions  is  conceptually  simplified 
when  both  of  the  infiltration  parameters  are  non- 
zero. The  corresponding  Lewis-Milne  problem 
also  is  briefly  discussed.  (Doria-PTT) 
W87-01535 


EFFECTS  OF  SUSPENDED  SEDIMENT  ON 
THE  OPEN-CHANNEL  VELOCITY  DISTRIBU- 
TION, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  23. 

W87-01587 


HODOGRAPH  TRANSFORMATION  FOR 
FLOW  THROUGH  A  DAM  WITH  SLOPING 
WALLS  AND  NO  TADL  WATER, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

C.  W.  Boast. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  10,  p  1455-1461,  September  1986.  7  fig,  20  ref. 

Descriptors:  'Hodographs,  'Flow  velocity, 
'Dams,  'Sloping  walls,  'Mathematical  analysis, 
Slopes,  Earth  dams,  Tailwater,  Poisson  ratio,  Flow 
pattern,  Transformation. 

A  method  is  presented  to  transform  the  hodograph 
plane  (velocity  plane)  of  an  earthen  dam  with 
sloping  walls,  to  a  plane  where  the  unconfined 
saturated-flow  boundary  value  problem  associated 
with  such  a  dam  can  be  solved  using  the  Poisson 
integral.  The  solution  would  give,  for  example,  the 
rate  of  flow  of  water  through  the  dam,  the  extent 
of  the  surface  of  seepage  on  the  downstream  side 
of  the  dam,  and  the  shape  and  position  of  the  water 
table  within  the  dam.  The  method,  which  is  pre- 
sented for  the  no-tailwater  case,  applies  to  a  dam 
with  perpendicular  upstream  and  downstream 
walls,  and  is  based  on  the  fact  that  the  hodograph 
of  such  a  dam  consists  simply  of  a  triangle,  plus  an 
internal  circular  arc  cut  that  represents  the  water 
table.  A  key  step  in  the  method  is  possible  because, 
in  the  plane  generated  by  the  first  Schwarz-Chris- 
toffel  transformation,  the  curve  corresponding  to 
the  water  table  approaches  a  parabola  near  the 
point  at  infinity.  (Author's  abstract) 


W87-01595 


OPTIMIZING  PUMPING  STRATEGIES  FOI 
CONTAMINANT  STUDIES  AND  REMEDIAJ 
ACTIONS, 

Robert   S.    Kerr   Environmental   Research   Lab. 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field   5G 
W87-01674 


HYDRODYNAMIC  ISOLATION  IN  HAZARD 
OUS  WASTE  CONTAINMENT, 

For  primary   bibliographic   entry  see   Field   5G 
W87-01675 


DETERMINING  OPTIMUM  PUMPING  RATE! 
FOR  CREATION  OF  HYDRAULIC  BARRIER! 
TO  GROUND  WATER  POLLUTANT  MIGRA 
TION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
For  primary  bibliographic  entry  see  Field  5G 
W87-01676 


DOUBLE-CELL  HYDRAULIC  CONTATNMEN: 
OF  POLLUTANT  PLUMES, 

For  primary   bibliographic   entry  see  Field   5G 
W87-01677 


8C.  Hydraulic  Machinery 


NEW  APPROACH  TO  TREATMENT  PLAN 
DESIGN  AND  CONSTRUCTION  IN  LATD 
AMERICA, 

Hidrosan  Ltd.,  Bogota  (Colombia). 

For  primary  bibliographic  entry  see  Field  5F. 
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ON-SITE  MARKING  OF  THE  AXES  OF  TH1 
STRUCTURES  OF  THE  SHUL'BINSK  HYDRO 
ELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01351 


WATER-MANAGEMENT    AND   POWER   US1 
OF  THE  ARAKS  RIVER, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01356 


EVALUATION  OF  THE  RELIABILITY  OF  Hi 
DRAULIC  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01357 


INCREASE   OF  THE   ENERGY   EFFICIENC 
OF   THE   REVERSD3LE   BULB   UNIT   OF 
TIDAL  POWER  STATION  BY  REGULATE* 
THE  ROTATIONAL  SPEED, 

S.  G.  Dmitriev,  and  A.  V.  Pikovskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  1« 
No.  2,  p  55-61,  August  1985.  5  fig,  1  tab,  4  re 
Translated    from    Gidroteckhnische    Stroilte'stn 
No.  2,  February  1985. 

Descriptors:  'Energy,  'Tidal  powerplants,  *Hj 
droelectric  plants,  'Electrical  equipment,  'Genen 
tors,  Powerplants,  Turbines,  Electric  power  pre 
duction,  Hydroelectric  power,  Electric  powe 
USSR. 

A  synchronous  induction  motor-generator  pr< 
vides  reliable  regulation  of  the  rotational  speed  < 
the  bulb  unit  of  a  tidal  power  station  in  wide  limit 
For  conditions  of  the  Kislaya  Guga  tidal  pow< 
station,  regulation  of  the  rotational  speed  makes 
possible  to  increase  efficiency  in  a  forward  turbir 
regime  (double  regulation)  by  4.5%  and  in  a  n 
versed  turbine  regime  (single  regulation)  by  11.291 
In  addition  to  increasing  the  efficiency  of  the  uni 
regulation  of  the  rotational  speed  increases  tr 
maximum  power  at  heads  less  than  the  design.  It 
power  effect  of  using  rotational  speed  regulatic 
for  the  unit  as  a  whole  decreases  somewhat  i 
connection  with  a  decrease  of  efficiency  at  lo< 
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speeds.  Regulation  of  the  rotational  speed  makes  it 
possible  to  use  units  with  single  regulation  at  plants 
with  a  wide  variation  of  the  head  and  also  provides 
a  reduction  of  the  level  of  unsteady  loads  in  the 
water  passageway.  (Doria-PTT) 
W87-01358 


RESULTS  OF  ON-SITE  OBSERVATIONS  OF 
THE  STATE  OF  STRUCTURES  AT  THE 
KANEV  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01361 


HYDROPOWER     ENGINEERING     OF     THE 
NORTHERN  CAUCASUS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01366 


EXPERIENCE  IN  OPERATING  THE  HYDRAU- 
LIC STRUCTURES  OF  THE  BORISOGLEBSK 
HYDROELECTRIC  STATION, 
D.  M.  Yashkul'. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
Mo.  3,  p  154-161,  September  1985.  2  fig,  1  tab,  5 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
So.  3,  March  1985. 

Descriptors:  *Borisoglebsk  hydroelectric  station, 
'Hydraulic  structures,  *Hydroelectric  plants,  Con- 
nate dams,  Spillways,  Tunnels,  Diversion  struc- 
ures,  Powerplants,  Dams,  Seepage,  USSR. 

rhe  long  operating  experience  of  the  Borisoglebsk 
lydrostation  (USSR)  shows  a  sufficiently  high 
evel  of  reliability  of  the  hydraulic  structures.  Most 
>perating  difficulties  are  related  to  rockfalls  in  the 
insupported  parts  of  the  underground  workings 
ind  to  seepage  into  the  tunnels  and  rooms.  The 
epair  and  construction  works  on  the  hydro  devel- 
tpment  are  distinguished  by  a  great  diversity;  their 
leed  inevitably  increases  with  time  as  the  struc- 
ures  age.  (Doria-PTT) 
V87-01371 


DERATION  OF  THE  UNDERGROUND  DI- 
VERSION OF  THE  BORISOGLEBSK  HYDRO- 
XECTRIC  STATION, 

).  M.  Yashkul',  and  V.  I.  Kaminarov. 
lydrotechnical  Construction  HYCOAR,  Vol.  19, 
Jo.  3,  p  161-165,  September  1985.  2  fig,  2  ref. 
"ranslated  from  Gidrotekhnische  Stroitel'stro,  No. 
,  March  1985. 

)escriptors:  *Borisoglebsk  hydroelectric  station, 
Diversion  structures,  *Hydraulic  structures, 
Tunnels,  *  Conduits,  Hydraulic  engineering,  Hy- 
raulic  design,  Structural  engineering,  Eneineer- 
ig,  USSR. 

"he  results  of  observations  and  inspections  of  tin- 
ned tunnels  of  the  Borisoglebsk  hydroelectric  sta- 
on  (USSR)  prove  that  exfoliation  of  rock  and  falls 
f  individual  blocks  should  be  regarded  as  an  ordi- 
ary  event  accompanying  tunnel  operation.  The 
onstmction  of  bottom  traps  (wells,  pockets) 
wuld  not  be  rejected.  Only  extensive  support  of 
ie  roof  and  walls  over  the  entire  surface  can 
ampletely  protect  tunnels  from  exfoliation  of 
xks.  This  will  require  shutting  down  the  hydros- 
lOon  for  a  long  time,  and  will  result  in  consider- 
ate material  expenditures.  It  is  more  rational  to 
npty  the  tunnels  for  a  short  time  periodically 
•■■%■,  every  five  years)  to  clear  the  accumulations 
r  rock  material.  The  installation  of  intercepting 
icks  helps  to  reduce  the  amount  of  rock  being 
uned  by  the  flow  to  the  units.  On  the  whole,  the 
peration  of  the  tunnels  of  the  Borisoglebsk  hy- 
rostation  and  their  condition  after  clearing  are 
snsidered   completely  satisfactory.   (Doria-PTT) 


4,  April  1985. 

Descriptors:  'Hydraulic  equipment,  'Pumped  stor- 
age, *Hydroelectric  plants,  •Electrical  equipment, 
Storage,  Powerplants,  Hydraulic  machinery,  Tur- 
bines, Pump  turbines,  USSR. 

The  diverse  functions  of  a  pumped-storage  station 
(PSS)  in  the  power  system  requires  a  high  degree 
of  speed,  reliability,  and  trouble-free  operation  of 
the  equipment  under  various  steady  and  transient 
operating  conditions.  Unljke  the  usual  units  of  a 
hydroelectric  station,  the  reversible  units  of  a  PSS 
are  subjected  to  considerably  greater  dynamic 
loads,  more  frequent  starts  and  stops,  and  diversity 
of  transients.  The  Zagorsk  PSS  was  the  first  for 
which  a  set  of  technological  equipment  for  a  head 
of  100  m  was  developed  in  the  USSR.  This  paper 
describes  this  equipment  and  its  design  parameters, 
including  the  reversible  pump-turbines,  regulating 
system,  motor-generator,  and  switchgear,  and  the 
layout  of  the  equipment.  (Doria-PTT) 
W87-01373 


EXPERIENCE  IN  THE  UNIFICATION  OF 
STRUCTURES  OF  PUMPED-STORAGE  STA- 
TIONS, 

I.  O.  Agatov,  S.  A.  Berezinskii,  Y.  N.  Varichev, 
and  I.  E.  Lomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  4,  p  175-179,  October  1985.  3  fig,  4  ref.  Trans- 
lated from  Gidrotekhnische  Stroilte'stro,  No.  4, 
April  1985. 

Descriptors:  'Pumped  storage,  'Hydraulic  struc- 
tures, 'Hydroelectric  plants,  'Structural  engineer- 
ing, 'Hydraulic  design,  Powerplants,  Storage,  En- 
gineering, Hydraulic  equipment,  Construction, 
USSR. 

The  experience  of  designing  the  Zagorsk  and  Kai- 
siadorys  pumped-storage  stations  (PSSs)  in  the 
USSR  shows  that  the  creation  of  unified  designs 
for  the  structures  of  the  powerhouse,  penstocks, 
and  intake  is  possible  and  expedient.  These  designs 
and  layouts  are  being  used  when  designing  subse- 
quent PSSs.  Only  the  first  steps  have  been  taken  in 
unifying  the  designs  of  PSSs,  but  they  indicate  the 
possibility  of  reducing  labor  expenditures  in 
design.  The  creation  and  introduction  of  unified 
designs  of  PSSs  permits  carrying  out  specialization 
of  construction  organizations  for  performing  con- 
struction and  assembly  works  on  penstocks, 
powerhouses,  intakes,  and  reservoir  retaining 
structures  of  PSSs.  (Doria-PTT) 
W87-01374 


IAIN  HYDROPOWER  EQUTPMENT  OF  THE 
JRST  SERLES  OF  PUMPED-STORAGE  STA- 
IONS, 

f-  F.  Krasil'nikov. 

Vdrotechnical  Construction  HYCOAR,  Vol.  19, 
°.  4  p  167-174,  October  1985.  4  fig,  2  tab,  2  ref. 
ranslated  from  Gidrotekhnische  Stroitel'stro,  No. 


DESIGN  OF  PENSTOCKS  OF  PUMPED-STOR- 
AGE STATIONS, 

S.  A.  Berezinskii,  A.  V.  Egorov,  V.  S. 
Lashmanova,  and  I.  A.  Polinkovskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  4,  p  180-187,  October  1985.  6  fig,  3  tab,  4  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
4,  April  1985. 

Descriptors:  'Penstocks,  'Pumped  storage,  'Hy- 
draulic design,  'Hydraulic  equipment,  'Hydro- 
electric plants,  Storage,  Powerplants,  Construc- 
tion, Engineering,  Structural  engineering. 

Steel  penstocks  are  used  for  high-head  diversion 
hydroelectric  stations  in  open  stretches,  and  rein- 
forced-concrete  penstocks  are  used  for  low-  and 
medium-head  reservoir  hydroelectric  stations. 
Two  designs  are  used  for  high-head  reservoir  hy- 
droelectric stations:  either  the  conduit  with  a  metal 
lining  is  located  directly  in  the  body  of  a  massive 
dam,  or  the  concrete-encased  conduits  extend  from 
the  body  of  the  dam  to  the  downstream  face. 
When  designing  the  penstocks  of  pumped-storage 
stations  (PSSs),  it  is  necessary  to  solve  a  wide 
range  of  new  engineering  problems,  including  se- 
lection of  the  route  of  the  penstocks  with  consider- 
ation of  the  engineering-geologic  conditions  and 
general  layout  of  the  station.  This  paper  examines 
the  problem  of  the  reliability  of  the  designs  of 
metal  penstocks  and  reinforced-concrete  and  con- 
crete-encased penstocks.  (Doria-PTT) 
W87-01375 


ENGINEERING  WORKS— Field  8 
Hydraulic  Machinery — Group  8C 

INTAKE  OF  THE  ZAGORSK  AND  KAISIA- 
DORYS  PUMPED-STORAGE  STATIONS, 

S.  A.  Berezinskii,  1. 1.  Ivanov,  and  M.  F. 

Sarkisova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.   4,   p    187-190,  October   1985.  4  fig,   2  tab. 

Translated  from  Gidrotekhnische  Stroitel'stro,  No. 

4,  April  1985. 

Descriptors:  'Intakes,  'Pumped  storage,  'Hydrau- 
lic structures,  'Hydroelectric  plants,  'Hydraulic 
design,  Storage,  Conduits,  Powerplants,  Hydrau- 
lics, Turbines,  Pumps,  USSR. 

A  new  design  of  the  intake-offtake  with  an  ex- 
tended portal  was  developed  for  the  Zagorsk 
pumped-storage  station  (PSS).  It  is  characterized 
by  stable  hydraulics  of  the  flow,  high  energy  char- 
acteristics in  the  turbine  regime,  and  improved 
characteristics  in  the  pump  regime.  Further  im- 
provement of  the  shape  of  the  offtake  (in  a  pump 
regime)  is  possible  by  greater  compression  of  the 
outlet  diverging  duct  (to  8-12  degrees)  and  ellipti- 
cal shaping  of  the  upper  boundary  of  the  portal. 
The  elimination  of  the  trash  rack  of  the  intake  in 
the  upper  reservoir,  the  water  area  of  which  is 
confined  and  has  special  preparation  of  the  bed  and 
facing  of  the  upper  part  of  the  slopes,  reduces  head 
losses  and  increases  the  operating  efficiency  of  the 
PSS  equipment.  (Doria-PTT) 
W87-01376 


TECHNOLOGY  OF  MANUFACTURING  PRE- 
CAST REINFORCED-CONCRETE  ELEMENTS 
OF  THE  PENSTOCKS  OF  PUMPED-STORAGE 
STATIONS, 

For  primary  bibliographic  entry  see  Field  8F. 

W87-01377 


EXPERIENCE  IN  THE  DESIGN  AND  CON- 
STRUCTION OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION, 

I.  M.  Velanishkis,  and  I.  O.  Agatov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.   4,   p    196-199,  October   1985.   3   fig,    1   tab. 
Translated  from  Gidrotekhnishce  Stroitel'stro,  No. 
4,  April  1985. 

Descriptors:  'Pumped  storage,  'Construction, 
•Hydraulic  structures,  'Hydraulic  design,  'Hy- 
draulic engineering,  Storage,  Penstocks,  Reser- 
voirs, Embankments,  Geology,  Structural  engi- 
neering, Engineering. 

The  Kaisiadorys  pumped-storage  station  (PSS)  is 
located  on  the  right  bank  of  the  Kaunus  hydroelec- 
tric station  at  the  mouth  of  the  Streva  River 
(USSR).  Main  structures  include  an  upper  storage 
reservoir;  intake  with  wing  walls;  penstocks  (eight 
lines);  powerhouse  complex,  including  powerhouse 
with  assembly  floor,  wing  walls,  office  building, 
and  330-kV  and  100-kV  outdoor  electrical  equip- 
ment; reversible  canal;  and  lower  reservoir.  The 
design  and  construction  of  the  PSS  is  described. 
Excavation  of  the  pit  in  the  silts  was  especially 
complicated.  An  important  problem  when  excavat- 
ing the  pit  at  the  foot  of  a  long  steep  slope  was  the 
creation  of  a  surface  water  diversion  and  drainage 
system  to  protect  the  slope  and  pit.  (Doria-PTT) 
W87-01378 


SUBSTANTIATION  OF  THE  SELECTION  OF 
THE  DESIGNS  OF  A  HYDRAULIC-FILL  DAM 
FOR  THE  UPPER  RESERVOIRS  OF  PUMPED- 
STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-01383 


EMERGENCY-GUARD  GATE   FOR   A   HIGH- 
HEAD  OUTLET, 

G  A.  Chepaikin,  and  G.  A.  Ryabtsev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  5,  p  255-257,  November   1985.  2  fig,  3  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
5,  May  1985. 
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Field  8— ENGINEERING  WORKS 


Group  8C — Hydraulic  Machinery 

Descriptors:  'Gates,  'Emergency-guard  gates, 
'Outlets,  'High-head  outlets,  'Hydraulic  equip- 
ment, Hydroelectric  plants,  Powerplants. 

An  improved  variant  of  the  vertical-lift  emergen- 
cy-guard ring-follower  gate  is  proposed  that  does 
not  require  the  strong  hermetic  covering  used  in 
previous  models.  This  is  achieved  by  installation  of 
additional  outside  common  sealing  contours  on  the 
gate,  encompassing  the  existing  individual  closed 
sealing  contours  on  the  wicket  and  ring.  With  the 
usual  4  to  6  hermetic  covers  for  deep  outlets  of 
high-head  hydro  projects,  the  new  design  will  save 
60,000  to  90,000  rubles  and  80  to  120  tons  of  metal. 
Repair  work  on  the  gates  also  will  be  facilitated. 
(Doria-PTT) 
W87-01386 


CORROSION  OF  EMBEDDED  PARTS  OF 
INTAKE  WORKS  OF  THE  MINGECHAUR  HY- 
DROELECTRIC STATION, 

For  primary  bibliographic  entry  see  Field  8G. 
W87-01391 


NEW  DESIGN  OF  TAILRACE  CONDUITS  OF 
HYDROPOWER  PLANTS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-01397 


SMALL  HYDROPOWER  ENGINEERING  IN 
THE  GEORGIAN  SSR, 

R.  G.  Avalishvili,  V.  A.  Gogoberidze,  T.  V. 
Shvelidze,  and  G.  M.  Shul'ts. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  395-398,  February   1986.  2  tab,  7  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
8,  August  1985. 

Descriptors:  'Hydroelectric  power,  'Hydraulic 
structures,  'Hydraulic  equipment,  'Hydraulic  en- 
gineering, 'Hydroelectric  plants,  Electric  power, 
Structural  engineering,  Engineering,  Construction, 
Water  resources  development,  Powerplants,  Geor- 
gian SSR,  USSR. 

An  analysis  of  the  technical  and  economic  indices 
of  the  operating  small  hydroelectric  stations 
(SHESs)  of  the  Georgian  SSR  shows  the  profit- 
ability of  their  operation.  The  following  measures 
are  recommended  to  increase  their  effectiveness: 
bringing  their  hydraulic  structures  into  a  proper 
condition;  organizing  the  repair  of  hydropower 
equipment  and  providing  it  with  the  necessary 
spare  parts;  completely  automating  all  SHESs  to 
reduce  their  operating  costs  and  simplifying  con- 
trol of  their  operation.  For  providing  further  con- 
tinuous operation  of  the  operating  SHESs,  recon- 
structing SHESs  put  out  of  commission  because  of 
wear  of  the  equipment,  and  constructing  new 
SHESs,  it  is  necessary  to  organize  the  production 
of  unified  hydropower  equipment  and  spare  parts 
by  manufacturers  of  the  USSR  Ministry  of  Power 
and  Electrification.  (Doria-PTT) 
W87-014O4 


INVESTIGATION  OF  STRAY  CURRENTS  AND 
INCREASE  OF  THE  SAFETY  OF  ELECTRIC 
BLASTING  OPERATIONS, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-01409 


CALCULATION  OF  THE  PARAMETERS  OF 
DRILLING  AND  BLASTING  OPERATIONS  TO 
OBTAIN  PERMISSIBLE  OVERBREAKS  AND 
UNDERBREAKS  AT  FOUNDATIONS, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-O1410 


INVESTIGATIONS   INTO   BLADE   FAILURES 
OF  FRANCIS  TURBINES, 

Bharat  Heavy  Electricals  Ltd.,  Hyderabad  (India). 
Corporate  R  and  D  Div. 
S.  K.  Bhave,  C.B  Murthy,  and  S.  K.  Goyal. 
Water  Power  and  Dam  Construction,  Vol.  38,  No. 
1,  p  37-39,  January  1986.  4  fig,  2  tab. 

Descriptors:    'Blade    failures,    'Francis    turbines, 
•Hydroelectric  power,  'Runner  blades,  'Vibration 


measurement,  Chemical  examination,  Microstruc- 
ture  examination,  Dams,  Construction  material, 
Mechanical  forces,  Design,  Asymetric  flows. 

In  spite  of  highly  refined  techniques  for  predicting 
stress  distribution  in  turbine  blades,  there  are  still 
many  failures  in  service.  The  cause  is  seldom  that 
of  the  underdimensioning,  but  frequently  that  of 
operating  conditions.  The  results  of  five  case  stud- 
ies are  discussed  and  substantiate  this  view.  The 
failure  analysis  of  runner  blades  and  similar  compo- 
nents consist  of  the  following  steps:  chemical  and 
microstructure  examination  of  construction  materi- 
al; fracture  surface  examination;  measurement  of 
mechanical  and  perturbation  forces;  identification 
of  the  natural  vibration  of  the  component;  and 
residual  stress  measurement.  (Main-PTT) 
W87-01421 


AUTOMATIC  CONTROLS  FOR  SPHXWAY 
GATES  AND  OUTLETS, 

Leyland,  Watson  and  Noble,  Auckland  (New  Zea- 
land). 

B.  W.  Leyland,  G.  R.  Jessup,  and  S.  R.  Berry. 
Water  Power  and  Dam  Construction,  Vol  38,  No. 
1,  p  40-43,  January  1986.  10  fig,  4  ref. 

Descriptors:  'Dams,  'Gates,  'Outlets,  'Spillways, 
New  Zealand,  Hydraulic  circuits,  Tipping  buckets. 
Buoyant  weight  spillgates,  Flap  gates. 

A  significant  proportion  of  dam  failures  are  a  result 
of  spillway  gate  failure.  Four  automatically  con- 
trolled gates  recently  installed  and  commissioned 
in  New  Zealand  are  described.  Control  systems  for 
automatic  gates  must  be  designed  and  detailed  with 
extreme  care.  Where  simple,  self-powered  systems 
can  be  applied,  they  should  be  used  in  preference 
to  more  complicated  and  complex  electro-hydrau- 
lic control  and  lifting  gear.  (Main-PTT) 
W87-01422 


PERFORMANCE      TESTS      ON      TERTIARY 
GRANULAR  MEDIA  FILTERS, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-01517 


EVALUATION  AND  ANALYSIS  OF  MOTOR 
STARTING  PROBLEMS  AT  FOUNTAIN 
VALLEY  PUMPING  PLANT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

B.  Milano,  M.  L.  Jacobs,  and  R.  C.  Arbour. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB85-244085, 
A06  in  paper  copy,  A01  in  microfiche.  No.  REC- 
ERC-84-22,  March  1984.  122  p,  8  append. 

Descriptors:  'Electrical  equipment,  'Motors, 
'Pumping  plants,  'Fountain  Valley,  Colorado,  Ca- 
pacitors, Transformers,  Fourier  analysis,  Harmon- 
ics, Performance  evaluation. 

Fountain  Valley  Pumping  Plant  No.  1  has  four 
700-hp,  wound-rotor,  induction  motors  fitted  with 
slip  loss  and  energy  recovery  systems  manufac- 
tured by  Anvic  International.  The  slip  loss  recov- 
ery system  essentially  consists  of  a  three-phase 
rectifier  bridge  and  an  inverter  bridge.  The  rectifi- 
er converts  rotor  slip  frequency  a-c  voltage  to  d.c. 
The  inverter  converts  the  d.c.  to  a.c.  for  power 
feedback  into  a  60-Hz,  a-c  system.  In  this  scheme, 
the  motor  is  able  to  operate  at  various  speeds  with 
substantially  higher  efficiency  than  a  conventional, 
wound-rotor,  variable-speed,  induction  motor  with 
adjustable  rotor  resistors.  The  startup  problems  at 
Fountain  Valley  are  due  to  an  inadequate  SCR 
(short  circuit  ratio)  at  the  drive  side  of  the  feed- 
back transformer  is  the  predominate  factor  in  de- 
termining the  SCR  to  an  unacceptably  low  value. 
The  SCR  and  percent  distortion  factors  should 
have  been  considered  in  the  sizing  of  the  feedback 
transformer.  Neglecting  this  equipment  coordina- 
tion task  resulted  in  the  manufacturer  selecting  a 
feedback  transformer  considerably  smaller  than  ac- 
tually required  for  proper  operation.  An  insertion 
resistor  scheme  during  the  initial  startup  period  has 
proved  successful  in  eliminating  the  startup  prob- 


lems. Insertion  resistor  starting  eliminates  the  pre* 
lem  by  reducing  the  SCR  requirements  of  tb 
drive.  (Lantz-PTT) 
W87-01756 


8D.  Soil  Mechanics 


FRACTURE  PERMEABILITY  AND  GROUND 
WATER  FLOW  IN  CLAYEY  TDLL  NEAR  SAS 
KATOON,  SASKATCHEWAN, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Science! 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01041 


WATERTIGHT  ELEMENTS   OF  EARTH   HY 
DRAULIC  STRUCTURES, 

For  primary   bibliographic   entry   see   Field   8G 
W87-01359 


PREDICTION  OF  PARTICLE-SIZE  DISTRD3U 
TION  AND  PROPERTIES  OF  SOILS  OF  / 
BLAST-FJXLED  DAM, 

L.  N.  Rasskazov,  T.  C.  Ngia,  and  V.  F. 

Korchevskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19 

No.  5,  p  223-233,  November  1985.  14  fig,  1  tab,  l; 

ref.  Translated  from  Gidrotekhnische  Stroitel'stro 

No.  5,  May  1985. 

Descriptors:  'Particle  size,  'Distribution,  'Dams 
•Particle  size  distribution,  'Soil  physical  proper 
ties,  'Soil  engineering,  Soil  density,  Soil  properties 
Prediction,  Stress,  Deformation,  Dam  construe 
tion,  Engineering,  Mathematical  studies. 

Mechanical-mathematical  model  investigations  ari 
discussed  for  predicting  size  distribution  and  densi 
ty  of  soil  during  formation  of  a  dam.  The  dynamic 
stresses  at  various  points  of  the  dam  differ  fron 
one  another  mainly  by  the  time  of  action  of  thi 
load,  which  increases  with  increase  of  depth  of  thi 
calculated  point.  The  intensity  and  decay  of  thi 
dynamic  stresses  with  depth  depend  on  the  charac 
t  eristics  of  the  dam  material:  the  stiff er  the  ma  ten 
al,  the  greater  the  stress  intensity  and  the  less  th( 
decay  of  stress  with  depth.  Crushing  and  density  o 
the  soil  increase  with  increase  of  the  acting  pres 
sure.  Crushing  of  soil  decreases  with  increase  o 
content  of  small  fractions  in  the  initial  mixture 
With  increase  of  pressure,  the  densities  and  the  siz< 
distributions  of  soil  of  various  initial  mixtures  ap 
proach  one  another.  The  considerable  difference  ii 
the  density  and  crushability  of  the  soil  as  a  functior 
of  the  size  distribution  of  the  initial  mixture  show! 
that  prediction  of  the  initial  mixture  on  the  basis  o 
the  jointing  of  the  mass  plays  a  major  role  in  th< 
prediction.  (Doria-PTT) 
W87-01382 


CRITERIA  OF  SAFE  OPERATIONAL  DEFOR 
MATIONS  OF  EARTH  DAMS, 

V.  V.  Malakhanov,  M.  A.  Marchuk,  and  A.  V. 

Serkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19 

No.  6,  p  271-279,  December  1985.  4  fig,  2  tab,  12 

ref.  Translated  from  Gidrotekhnische  Stroitel'stro 

No.  6,  June  1985. 

Descriptors:  'Deformation,  'Earth  dams,  'Hy- 
draulic structures,  'Dam  stability,  Dams,  Hydrau- 
lic engineering,  Engineering,  Elevation,  Mathe- 
matical studies. 

A  method  is  proposed  for  evaluating  the  operation- 
al state  of  earth  dams  based  on  measurements  ol 
deformations  according  to  nominal  criteria  and 
maximum  allowable  criteria.  An  equation  is  pre- 
sented to  assign  the  periodicity  of  instrumental 
observations  of  deformations  of  earth  structures  as 
a  function  of  the  intensity  of  deformations  and 
measurement  error.  In  the  period  of  time  between 
instrumental  observations,  it  is  necessary  to  per- 
form systematic  visual  inspections  to  detect  signs 
of  failure.  The  proposed  method  makes  it  possible 
to  estimate  the  accuracy  of  the  performed  meas- 
urements and  to  reveal  anomalies  in  the  change  in 
the  character  of  deformations  with  time,  which  can 
be  a  consequence  of  the  development  of  failure 
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processes  or  the  result  of  a  change  in  the  operating 

conditions.  (Doria-PTT) 

W87-01388 


DPTIMIZATION     OF     THE     DESIGNS     OF 
EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 
IV87-01399 


UNSTEADY    GROUNDWATER    DRAWDOWN 

N  EMBANKMENTS, 

Ministry   of  Works   and    Development,    Rotorua 

New  Zealand). 

P  H.  Mitchell,  and  B.  Hunt. 

loumal  of  Hydraulic  Research,  Vol.  23,  No.  3,  p 

141-254,  1985.  10  fig,  1  tab,  8  ref,  append. 

descriptors:  'Groundwater,  'Drawdown,  *Em- 
mnkments,  'Groundwater  movement,  'Numerical 
inalysis,  'New  Zealand,  Hydraulics,  Seepage, 
Hood  control.  Water  level,  Rjvers,  Mathematical 
tudies. 

s'urr.encal  solutions  are  developed  for  unsteady 
eepage  through  an  embankment  cross  section  that 
s  typical  of  the  many  flood  control  embankments 
ised  in  New  Zealand.  Free  surface  profiles  follow- 
ng  an  instantaneous  drop  in  river  level  are  present- 
d  in  dimensionless  form  and  checked  with  a  Hele- 
ihaw  experiment.  A  criterion  is  found  for  assessing 
lie  applicability  of  the  instantaneous  drawdown 
ssumption  in  any  given  application.  The  solutions 
re  compared  with  commonly  used  solutions  of  the 
neanzed  and  nonlinear  Dupuit  equation,  and  it  is 
Dund  that  both  Dupuit  approximations  break 
own  because  of  relatively  large  vertical  velocity 
omponents  along  the  free  surface  that  occur  im- 
mediately after  the  sudden  drop  in  river  level. 
Doria-PTT) 
V87-01576 


ERFORMANCE  OF  SOJX-CEMENT  DAM 
ACTNGS:  20- YEAR  REPORT, 

lureau  of  Reclamation,  Denver,  CO.  Engineering 

ad  Research  Center. 

'.  J.  Casias,  and  A.  K.  Howard. 

ivailable  from  the  National  Technical  Information 

ervice,  Springfield,  VA.  22161  as  PB86-109360, 

l02  in  paper  copy,  A01   in  microfiche.   Report 

JSC-ERC-84-25,  September  1984.  8  p,  4  fig,  4  ref. 

>escriptors:  'Soil  cement,  'Dam  facings,  'Materi- 
Is  testing,  Slope  protection,  Riprap,  Embank- 
lents,  Erosion,  Weathering,  Wave  action,  Con- 
ruction  materials,  Construction  methods,  Materi- 
1s  engineering,  Performance  evaluation. 

he  soil -cement  slope  protection  on  three  Bureau 
r  Reclamation  embankment  dams  has  been  dam- 
ped enough  to  require  repair.  They  were  the  first 
lree  Bureau  embankments  to  use  soil-cement  in 
lace  of  riprap,  and  have  been  in  service  18-20 
ears.  The  soil-cement  facings  on  later  Bureau 
uns  are  still  in  excellent  condition.  The  lack  of 
and  between  the  soil-cement  lifts,  in  combination 
ith  severe  weather  and  wave  action,  appear  to  be 
le  main  factors  contributing  to  the  damage.  Labo- 
itory  tests  and  field  test  sections  indicate  that 
nnent  applied  between  the  soil-cement  lifts  may 
:  a  practical  solution  to  prevent  damage  to  the 
cing  when  severe  weather  and  wave  conditions 
list.  Another  soil-cement  test  section  is  planned 
>r  a  future  Bureau  dam.  The  test  section  will  be 
corporated  into  the  soil-cement  facing  where 
ath  dry  cement  and  a  cement  slurry  will  be  used 
»r  the  surface  treatment  between  soil-cement  lifts. 
Author's  abstract) 
'87-01757 

E.  Rock  Mechanics  and 
Geology 

^VESTIGATION  OF  A  COARSE  ALLUVIAL 
OUNDATION  FOR  AN  EMBANKMENT 
AM, 

■  W.  Hanna,  G.  Ambrosii,  and  A.  D.  McConnell. 
anadian  Geotechnology  Journal  CGJOAH,  Vol. 
>.  No.  2,  p  203-215,  May  1986.  15  fig,  1  tab,  12  ref. 


Descriptors:  'Alluvial  deposits,  'Dam  foundations, 
•Earth  dams,  'Pichi  Picun  Lechu,  'Dynamic  cone 
penetration  testing,  'Wave  velocity  measurement, 
Dam  construction,  Dam  stability,  Water  table, 
Field  tests,  Density,  Rio  Limay,  Argentina. 

Investigation  of  the  coarse  alluvial  foundation  for 
the  Pichi  Picun  Leufu  embankment  (on  Rio  Limay, 
Argentina)  is  described  and  evaluated.  Direct  and 
indirect  investigation  methods  are  compared  and 
an  assessment  is  made  of  their  relative  adequacy  in 
order  to  gain  a  realistic  understanding  of  founda- 
tion conditions.  Indirect  methods  —  dynamic  cone 
penetration  testing  and  shear  wave  velocity  meas- 
urement —  calibrated  by  comparative  testing  in  a 
test  embankment,  provided  a  satisfactory  means  of 
evaluating  the  density  of  thick  alluvial  deposits 
below  the  water  table.  Relationships  of  relative 
density,  penetration  resistance,  and  shear  wave  ve- 
locity are  discussed.  Dynamic  penetration  resist- 
ance normalized  for  effective  overburden  pressure 
appears  to  be  the  more  sensitive  indicator  of 
changes  in  material  density.  (Author's  abstract) 
W87-01040 


EFFECT  OF  THE  DEGREE  OF  WEATHERING 
OF  THE  INITIAL  ROCK  ON  THE  STRENGTH 
PROPERTIES  OF  ROCK  MATERIAL, 

O.  A.  Pakhomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  1,  p  25-29,  July  1985.  3  fig,  6  ref.  Translated 

from  Gidrotekhnische  Stroitel'stro,  No.  1,  January 

1985. 

Descriptors:  'Weathering,  'Rock  properties, 
•Structural  engineering,  'Dam  construction,  'En- 
gineering geology,  Engineering,  Construction,  Hy- 
droelectric plants,  Powerplants,  Rocks. 

The  effect  of  weathering  on  the  strength  properties 
of  rock  in  air-dry  and  saturated  states  was  estab- 
lished using  a  large  shear  instrument.  For  coarse- 
fragmental  soil  of  the  investigated  variety  and  neg- 
ligible average  degree  of  weathering,  a  change  of 
the  content  N  from  0  to  100%  for  the  same  degree 
of  normal  stress  causes  a  decrease  of  the  angle  of 
shear  by  5  degrees  and  accordingly  worsens  the 
other  characteristics  of  the  shear  strength.  The 
initial  density  of  partially  weathered  rock  material 
can  be  increased  by  its  layerwise  placement  dry 
and  mechanical  compaction  by  vibrating  rollers 
operating  in  an  optimal  vibration  regime  and 
linked  with  heavy  static  rollers.  Useful  embank- 
ments can  be  constructed  from  weathered  soils  by 
using  artificial  mixtures  of  strong  and  low-strength 
material  obtained  by  excavator  excavation  of  inter- 
mediate rock,  where  these  materials  are  preliminar- 
ily placed  as  horizontal  layers  in  a  specified  pro- 
portion by  mass  or  volume.  (Doria-PTT) 
W87-01355 


LABORATORY  STUDIES  OF  GAS  FLOW 
THROUGH  A  SINGLE  NATURAL  FRACTURE, 

Golder  Associates,  Inc.,  Redmond,  WA. 

T.  W.  Schrauf,  and  D.  D.  Evans. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  7,  p  1038-1050,  July  1986.  14  fig,  2  tab,  19  ref. 

Descriptors:  'Gas  flow,  'Geologic  fractures,  Con- 
ductivity, Fluid  pressure,  Stress,  Fracture  deforma- 
tion, Hydraulic  properties,  Model  studies,  Mathe- 
matical analysis,  Flow  rate. 

The  relationship  between  the  aperture  and  gas 
conductivity  of  a  single  natural  fracture  was  inves- 
tigated in  the  laboratory.  Fracture  conductivity 
was  evaluated  as  a  function  of  both  the  applied 
fluid  pressure  gradient  and  average  fracture  aper- 
ture, the  latter  ranging  from  600  to  200  microme- 
ters. Fracture  apertures  were  determined  inde- 
pendently on  the  basis  of  both  fracture  deforma- 
tion and  fracture  volume  measurements.  On  the 
basis  of  these  results,  the  following  conclusions 
were  drawn:  (1)  Initial  contact  aperture  of  a  previ- 
ously separated  fracture  surface  is  close  to  the 
mean  asperity  height.  Changes  in  fracture  aperture 
(fracture  deformation)  with  normal  stress  were 
well  described  by  strain  energy  relationships  with- 
out regard  to  fracture  geometry.  Increased  fracture 
compliance  was  directly  related  to  shear  deforma- 
tion, which  improves  surface  mating.  This  suggests 


that  shear  movement  may  be  of  greater  importance 
to  normal  fracture  deformation  than  previously 
believed;  (2)  The  hydraulically  determined  fracture 
aperture,  using  a  parallel  plate  model,  was  consid- 
erably less  than  the  measured  average  fracture 
aperture.  This  suggests  that  empirical  relationships 
between  true  average  and  equivalent  parallel  plate 
apertures  based  upon  surface  roughness  alone  may 
be  sufficient  to  account  for  the  combined  effects  of 
surface  roughness,  waviness,  and  contact  area;  (3) 
Flow  rate  through  a  fracture  was  inversely  propor- 
tional to  the  fourth  power  of  fracture  aperture.  A 
physical  model  based  on  an  analogy  to  pipe  flow 
was  developed  which  reflects  this  fourth-power 
relationship  and  demonstrates  the  inadequacy  of 
the  parallel  plate  model.  This  model  matched  the 
experimental  data  well  with  regard  to  both  linear 
and  nonlinear  fracture  conductivities  but  is  limited 
to  fractures  whose  surfaces  are  in  contact;  and  (4) 
The  transition  between  linear  and  fully  nonlinear 
flow  was  described  well  by  a  single  equation  con- 
taining both  linear  and  nonlinear  terms.  This  is 
consistent  with  similar  observations  for  porous 
media.  (Lantz-PTT) 
W87-01443 


INCREDD3LE  TALE  OF  TEXASGULF  WELL  7 
AND  FRACTURE  PERMEABILITY,  PARADOX 
BASIN,  UTAH, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology  and 

Geophysics. 

P.  W.  Huntoon. 

Ground  Water  GRWAAP,  Vol.  24,  No.  5,  p  643- 

653,  September-October,  1986.  7  fig,  1  tab,  15  ref. 

Descriptors:  'Utah,  'Wells,  'Fracture  permeabil- 
ity, 'Geohydrology,  'Paradox  Basin,  Geologic 
fractures,  Limestone,  Cane  Creek,  Salts,  Sodium 
chloride,  Hydrogen  sulfide,  Anisotropy,  Transmis- 
sivity,  Groundwater  movement,  Permeability. 

Normal  faults  and  associated  extended  joints  form 
an  extremely  permeable  zone  in  Pennsylvanian  and 
Permian  limestones  and  arkoses  along  the  crest  of 
the  Cane  Creek  salt  growth  anticline  of  southeast- 
ern Utah.  These  same  rocks  in  unfaulted  states 
comprise  an  extensive  regional  confining  layer  se- 
quence. Fluids  in  the  fault  zone  are  sodium  chlo- 
ride/hydrogen sulfide  brines  which  have  bleached 
all  permeable  flow  paths  within  the  units.  Bleach- 
ing patterns  in  outcrops  reveal  that  circulation  in 
the  fault  zone  is  largely  restricted  to  the  fault 
planes  and  nearby  extended  joints.  Orthogonal 
joints  within  the  fault  zone  are  also  bleached  but  to 
a  lesser  extent.  In  contrast,  bleaching  of  all  joints  a 
short  distance  from  the  faults  is  rare.  The  highly 
anisotropic  permeability  distribution  observed  is 
characterized  by  maximum  principal  permeability 
tensors  oriented  parallel  to  the  strike  of  the  faults 
and  minimum  principal  tensor  perpendicular  to  the 
fault  planes.  The  productive  zone  has  a  transmissi- 
vity  considerably  in  excess  of  1,000,000  gallons/ 
day-foot  parallel  to  the  strike  of  the  faults.  Frac- 
ture permeability  is  attributed  to  minute  separa- 
tions developed  along  faults  and  joints  as  the  rocks 
containing  them  underwent  extension  perpendicu- 
lar to  the  strike  of  the  anticline.  The  causative 
extensional  stress  regime  was  imposed  on  the  rocks 
as  they  were  bent  and  stretched  over  the  growing 
core  of  the  anticline.  The  general  conclusion  is  that 
extensional  tectonic  regimes  are  ideally  suited  for 
imprinting  fracture  permeability  on  brittle  rock 
sequences.  Such  fractures  include  extensional 
joints  and  high  angle  normal  faults.  Small  offsets 
appear  to  favor  development  of  porosity  because 
surface  irregularities  in  the  fracture  planes  are  not 
ground  off  thereby  forcing  the  facing  surfaces  to 
separate,  and  gouge  development  is  minimized. 
(Author's  abstract) 
W87-01496 


WATER  AND  AIR  INTAKE  OF  SURFACE-EX- 
POSED ROCK  FRACTURES  IN  SITU, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01593 
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APPLICATIONS    OF    MICROGRAVITY    SUR- 
VEYS TO  SUBSURFACE  EXPLORATION, 

STS  Consultants  Ltd.,  Lansing,  MI. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01648 


STRATIGRAPHIC  DETERMINATIONS  AND 
CORRELATIONS  BASED  ON  BOREHOLE 
GEOPHYSICS, 

Florida  Geological  Survey,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-01661 


THEORY  &  DESIGN  CONSIDERATIONS  OF  A 
BOREHOLE  ELECTROMAGNETIC  CONDUC- 
TIVITY PROBE, 

Geonics  Ltd.,  Mississauga  (Ontario). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01662 


DEFINING  GLACIAL  STRATIGRAPHY  WITH 
THE  NEUTRON  LOG, 

STS  Consultants  Ltd.,  Green  Bay,  WI. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-01663 


8F.  Concrete 


ROLLCRETE  DAM  DESIGN  EVOLUTION, 

W.  G.  Reinhardt. 

Engineering  News  Record,  Vol.  217,  No.  2,  p  32- 

33,  July  10,  1986. 

Descriptors:  *Design  criteria,  *Dams,  'Concrete 
dams,  'Concrete,  *Dam  construction,  Mass  con- 
crete, Oregon,  Cofferdams,  Reservoirs,  Construc- 
tion, Flood  protection. 

Elk  Creek  Dam,  the  world's  first  second-genera- 
tion roller-compacted  concrete  (RCC)  dam,  is  cur- 
rently under  construction  north  of  Medford, 
Oregon.  The  249-foot-high,  2,580-foot-wide  multi- 
purpose dam  is  the  second-largest  RCC  dam  under 
construction  in  the  U.S.,  and  will  contain  about  1 
million  cu  yd  of  RCC.  For  the  heart  of  the  dam, 
the  RCC  has  much  more  cement,  fly  ash,  and 
water  than  does  the  mix  used  at  the  dam's  prede- 
cessor at  Willow  Creek.  Layers  of  fresh  RCC  are 
spread  by  bulldozers  helping  to  compact  the  mate- 
rial and  eliminate  air  bubbles  that  create  voids  at 
the  lift  interfaces.  Ten  vertical  contraction  joints 
will  be  installed  across  the  dam  to  relieve  heat 
stress.  To  meet  the  June  30,  1988  completion  dead- 
line, the  contractor  must  place  RCC  at  the  rate  of 
600  cu  yd  per  hour  almost  continuously  for  six 
months.  (Doria-PTT) 
W87-01159 


THERMAL  CRACKING  IN  CONCRETE  OF 
THE  SAYANO-SHUSHENSKOE  DAM, 

L.  I.  Markin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  1,  p  1-5,  July  1985.  5  tab,  3  ref.  Translated 

from  Gidrotekhnische  Stroitel'stro,  No.  2,  January 

1985. 

Descriptors:  'Cracks,  'Dams,  'Concrete  dams, 
•Mechanical  failure,  'Thermal  stress,  Sayano-Shu- 
shenskoe  Dam,  Arch  dams,  Gravity  dams,  Stress, 
Dam  construction,  Construction,  USSR. 

The  Sayano-Shushenskoe  dam  (Siberia)  was  con- 
structed of  concrete  with  high  thermal  properties 
in  blocks  whose  sizes  considerably  exceed  the  anal- 
ogous parameters  for  hydraulic  structures  con- 
structed in  that  region.  Solidity  of  the  enlarged 
blocks  was  provided  by  traditional  technological 
and  technical  measures  not  requiring  considerable 
additional  expenditures.  A  large  majority  of  the 
cracks  in  the  dam  were  caused  by  the  use  of 
cantilever  formwork,  which  called  for  early  strik- 
ing of  the  concrete.  However,  the  use  of  the  indus- 
trial cantilever  formwork  is  justified,  since  the 
cracks  have  a  negligible  width  and  depth  of  pene- 
tration into  the  masses,  and  do  not  pose  a  danger 
for  the  structure.  Through-cracking  in  the  first 
column  of  the  dam,   related   to  the  presence  of 


inspection  galleries  in  the  middle  of  its  width,  can 
be  eliminated  by  locating  the  latter  at  a  distance 
from  the  column  joint  of  not  more  than  0.2-0.25  of 
the  column  width.  Seepage  through  the  through- 
cracks  on  the  upstream  side  was  negligible,  and  at 
present  is  practically  absent.  (Doria-PTT) 
W87-01350 


STRESS-STRAIN  STATE  OF  UNSEALED 
GRAVITY  DAMS, 

E.  N.  Elizarov,  M.  S.  Lamkin,  N.  N.  Smyslova, 
and  V.  I.  Khelevin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  3,  p  130-135,  September  1985.  4  fig,  1  tab,  6 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  3,  March  1985. 

Descriptors:  'Stress,  'Strain,  'Gravity  dams, 
'Dam  design,  'Stress  analysis,  Hydraulic  struc- 
tures, Dam  stability,  Dams,  Tensile  stress,  Thermal 
stress,  Hydraulic  engineering. 

The  'unsealed'  type  of  concrete  gravity  dam  with 
sectionalizing  of  the  concrete  layers  into  over- 
lapped blocks  has  recently  attracted  attention.  The 
economic  advantages  of  unsealed  dams  increases 
with  the  introduction  of  methods  of  forming  the 
temperature  deformation  joints  without  formwork, 
e.g.,  by  the  method  of  organized  cracking.  This 
method  of  construction  is  especially  effective  for 
high  dams  with  a  large  volume  of  concrete  mason- 
ry. A  comparative  analysis  is  presented  of  the 
stress  state  of  sealed  and  unsealed  dams.  It  is  found 
that  with  the  fulfillment  of  the  standard  require- 
ments imposed  on  the  stress  state,  the  unsealed 
dams  with  batter-arranged  stepped  joints  have 
under  operating  loads  a  reliability  no  less  than  that 
of  sealed  dams  with  vertical  columnar  masses 
being  constructed  under  analogous  conditions. 
However,  the  reliability  of  unsealed  dams  should 
be  investigated  further  in  regions  of  high  seismici- 
ty.  (Doria-PTT) 
W87-01367 


TECHNOLOGY  OF  MANUFACTURING  PRE- 
CAST REINFORCED-CONCRETE  ELEMENTS 
OF  THE  PENSTOCKS  OF  PUMPED-STORAGE 
STATIONS, 

I.  S.  Moiseev,  1. 1.  Vaisblat,  M.  M.  Klimova,  A.  N. 
Anchukov,  and  M.  N.  Fedorov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  4,  p  191-195,  October  1985.  3  fig.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  4,  April 
1985. 

Descriptors:  'Precast  concrete,  'Reinforced  con- 
crete, 'Concrete  construction,  'Penstocks, 
'Pumped  storage,  'Concrete  technology,  Storage, 
Concretes,  Pipes,  Technology. 

The  problem  of  manufacturing  precast  reinforced- 
concrete  elements  of  penstocks  with  an  inside  di- 
ameter of  7.5  m  for  a  design  pressure  of  1.7  MPa 
was  solved  in  the  USSR  using  the  unit-line 
method.  The  technology  of  the  unit-line  manufac- 
turing method  is  discussed;  more  than  200  precast 
elements  have  been  manufactured,  and  the  assem- 
bly of  the  first  penstock  is  completed.  The  line  has 
been  found  to  be  efficient,  providing  high-quality 
elements.  However,  some  components  of  the 
equipment,  in  particular  the  platform  vibrator  and 
formwork,  need  improvement.  These  works  are 
being  carried  out,  and  improvement  of  the  techno- 
logical line  is  continuing.  The  output  of  the  yard 
has  reached  26  elements  per  month.  After  im- 
provements, it  will  manufacture  two  720-m-long 
penstocks  (368  elements)  annually.  (Doria-PTT) 
W87-01377 


ESTIMATION  OF  THE  RELIABILITY  OF 
CONCRETE  GRAVITY  DAMS  UNDER  SEIS- 
MIC LOADS  WITHIN  THE  FRAMEWORK  OF 
THE  STANDARD  METHOD, 

S.  G.  Shul'man. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  4,  p  217-222,  October  1985.  1  tab,  10  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
4,  April  1985. 

Descriptors:  'Seismic  loads,  'Estimating,  'Con- 
crete dams,  'Gravity  dams,  'Estimating  equations, 


•Dam  stability,  Mathematical  studies,  Strew, 
Strain,  Hydraulic  design,  Statistical  methods,  Hy- 
draulic structures. 

An  approach  is  developed  for  estimating  the  reli- 
ability of  concrete  gravity  dams.  An  analysis  of  the 
probabilistic  characteristics  of  the  random  varia- 
bles figuring  in  the  equation  for  seismic  inertia! 
loads  and  corresponding  numerical  experiments  in- 
dicate that  substantial  simplifications  are  possible  at 
a  number  of  stages  of  the  solution,  making  the 
method  rather  simple.  The  method  permits  assess- 
ing the  role  of  various  factors  and  comparing 
variants  of  the  structures,  and  in  the  future  it  will 
permit  estimating  the  reliability  with  consideration 
of  the  probabilistic  characteristics  of  all  main  pa- 
rameters of  the  problem.  Examples  are  provided  to 
show  the  effect  of  certain  factors  on  the  reliability 
of  dams  under  an  unusual  combination  of  loads. 
(Doria-PTT) 
W87-01381 


PREDICTION  OF  THE  GRADE  STRENGTH 
OF  HYDROTECHNICAL  CONCRETE, 

B.  A.  Kalinkin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  5,  p  253-254,  November  1985.  1  fig,  1  tab,  8 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  5,  May  1985. 

Descriptors:  'Strength,  'Concrete  testing,  'Con- 
crete strength,  'Concretes,  'Concrete  technology, 
Portland  cements,  Cements,  Prediction. 

Determination  of  the  grade  strength  of  hydrotech- 
nical concrete  requires  three  months;  therefore,  it 
is  urgent  to  obtain  its  predictive  estimates.  The 
simplest  estimate  (using  average  hardening  rate 
coefficient)  is  not  appropriate  to  modern  practice, 
while  the  use  of  empirical  formulas  is  laborious  and 
of  uncertain  accuracy.  An  empirical  formula  is 
proposed  that  does  not  contain  such  coefficients, 
and  predicts  the  grade  strength  of  hydrotechnical 
concrete  more  accurately  than  existing  formulas. 
This  formula  has  been  verified  for  various  grades 
of  Portland  cement  concretes  in  practically  the 
entire  range  of  water:cement  ratios  used.  (Doria- 
PTT) 
W87-01385 


USE  OF  COMBINED  SURFACTANT  ADDI- 
TIVES IN  CONCRETE  OF  HYDRAULIC 
STRUCTURES, 

V.  B.  Sudakov,  T.  G.  Ginzburg,  A.  A.  Bel',  N.  V. 
Miklashevich,  and  G.  V.  Morozova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  6,  p  316-320,  December  1985.  2  fig,  1  tab,  11 
ref.  Translated  from  Gidrotekhnische  Stroitel'stro, 
No.  6,  June  1986. 

Descriptors:  'Surfactants,  'Concrete  additives, 
'Concretes,  'Hydraulic  structures,  'Concrete 
technology,  Concrete  mixes,  Portland  cements, 
Cements,  Construction. 

The  use  of  surfactant  additives  is  one  of  the  most 
effective  methods  of  regulating  the  structure  and 
properties  of  concretes.  Compositions  of  two  or 
more  additives  properly  selected  can  reduce  the 
negative  effect  of  individual  additives  while  inten- 
sifying their  positive  aspects.  Combined  additives 
consisting  of  a  plasticizer  and  air-entraining  com- 
ponent, specifically  the  formulation  SYL  +  NAR, 
have  found  use  in  hydrotechnical  construction  in 
recent  years.  Long-term  investigations  indicate 
that  the  composition  SYL  +  WCA  (wood-chemi- 
cal additive)  has  a  more  favorable  effect  on  con- 
crete strength.  Cement  consumption  was  found  to 
decrease  0.9%  for  each  percent  of  strength  loss  of 
concrete  with  the  addition  of  SYL  +  NAR;  1%  of 
air  entrained  by  this  additive  causes  a  4.6% 
strength  loss.  For  concrete  with  the  additive  SYL 
+  WCA,  these  indices  are  2.4%  and  1.8%,  respec- 
tively. (Doria-PTT) 
W87-01392 


DURABILITY  OF  CONCRETE  AND  CORRO- 
SION THEORY, 

V.  M.  Moskvin. 
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lydrotechnical  Construction  HYCOAR,  Vol.  19, 
*Io.  8,  p  379-385,  February  1986.  Translated  from 
jidrotekhnische  Stroitel'stro,  No.  8,  August  1985. 

Descriptors:  'Durability,  'Concretes,  'Corrosion, 
'Concrete  technology.  Cements,  Waterproofing, 
'ortland  cement,  Concrete  mixes,  Materials  engi- 
leenng,  Structural  engineering. 

•roblems  of  concrete  corrosion  are  examined  as  a 
actor  affecting  the  durability  of  ordinary  concrete 
those  binder  is  Portland  cement  and  components 
re  fine  aggregate,  natural  or  artificial  sand,  and 
oarse  aggregate,  also  natural  or  artificial,  of  a 
lense  or  porous  structure.  Concrete  aggregates 
ogether  with  cement  create  a  concrete  structure 
letermining  its  permeability  for  an  external  corro- 
:ve  medium  and  conditions  of  its  movement  in 
oncrete  during  seepage,  capillary  transport,  and 
leat  and  mass  transfer.  Concrete  corrosion  proc- 
sses  are  classified  into  three  groups.  The  main 
haracteristics  of  the  corrosion  process  are  de- 
cribed  for  each  group,  and  treatment  measures  for 
orrosion  protection  are  discussed.  (Doria-PTT) 
V87-01402 


ERMCEABILLTY  OF  AN  EARTH  DAM  WITH 
[  REINFORCED-CONCRETE  FACING, 

ror  primary  bibliographic  entry  see  Field  8A. 
V87-01405 


:oxDrnoNS  of  the  combined  static 

VORK  OF  A  PRECAST  CONCRETE-ENCASED 
TEEL  CONDUIT  AND  PILE  GRILLAGE, 

:or  primary  bibliographic  entry  see  Field  8A. 
V87-01408 


tOLLER  COMPACTED  CONCRETE  DEVEL- 
>PMENTS  IN  THE  USA, 

'ortland  Cement  Association,  Denver,  CO. 

i.  D.  Hansen. 

^ater  Power  and  Dam  Construction,  Vol.  38,  No. 

,  p  9-12,  January  1986.  3  fig,  2  tab,  10  ref. 

)escriptors:  'Compacted  concrete,  'Dam  con- 
traction, 'Economics,  'Overflow  structures, 
)ams,  Engineering,  Design,  Seepage  control. 

toiler  compacted  concrete  is  regarded  as  a  power- 
il  new  tool  by  dam  builders  in  the  USA,  and  is 
aining  wide  acceptance.  The  main  reason  for  an 
c.c.  gravity  structure  is  economic.  Difference  of 
pinion  still  exists  on  design  aspects  of  r.c.c.  dams, 
)r  example  the  concrete  mix  design,  and  seepage 
ontrol  measures.  However,  dam  designers  agree 
lat  the  upstream  face  should  be  verticle  and  the 
pillway  should  be  incorporated  into  the  structure. 
kTtile  the  large  r.c.c.  dams  will  continue  to  receive 
le  greatest  publicity,  the  use  of  smaller  volumes 
f  r.c.c.  for  the  rehabilitation  of  existing  earth 
tnbankments  will  produce  the  greatest  number  of 
iture  projects.  (Main-PTT) 
W-01416 


tOLLCRETE:  SOME  APPLICATIONS  TO 
»AMS  IN  SOUTH  AFRICA, 

>epartment  of  Water  Affairs,  Forestry  and  Envi- 
snmental  Conservation,  Pretoria  (South  Africa). 
:.  Hollingworth,  and  F.  H.  W.  M.  Druyts. 
^ater  Power  and  Dam  Construction,  Vol.  38,  No. 
,  p  13-16,  January  1986.  6  fig,  1  ref. 

)escriptors:  'Rollcrete,  'Dam  construction, 
toller  compacted  concrete,  'South  Africa,  Con- 
rete  mix,  Engineering,  Dam  faces,  Dams,  Dam 
allery. 

Allowing  the  incorporation  of  an  experimental 
ollcrete  (roller  compacted  concrete)  section  in  a 
onyentional  concrete  gravity  dam  in  South 
ifrica,  two  rollcrete  dams  are  now  in  the  initial 
Jages  of  construction  in  the  country  -  De  Mist 
jail  weir  on  the  Little  Fish  river  and  Zaaihoek 
am  on  the  Slang  river.  These  are  described  in  this 
rticle.  In  particular,  the  authors  discuss  the  roll- 
rete  mix,  the  method  of  placing,  the  means  of 
arming  the  exterior  faces  and  of  creating  voids 
uch  as  galleries  within  the  body  of  the  dam. 
tollcreting   for  dams  is  still   in  its  infancy,  but 


already  there  are  as  many  approaches  to  the  con- 
cept as  there  are  proponents.  Our  approach  at  this 
stage  is  conservative,  with  mixes  of  a  cementitious 
materials  content  in  the  order  of  1 1 5  kg  per  cubic 
m  with  a  relatively  high  pozzolan  content,  and 
compacted  layer  thicknesses  of  250  mm.  (Main- 
PTT) 
W87-01417 


DESIGN  CONSIDERATIONS  FOR  ROLLER- 
COMPACTED  CONCRETE  DAMS, 

Malcolm  Pirnie,  Inc.,  White  Plains,  NY. 

M.  R.  H.  Dunstan. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

1,   p  21-25,  January    1986.   5   fig,   2  tab,    19  ref. 

Descriptors:  'Design,  'Rollercompacted  concrete 
dams,  'Dam  construction,  'Economics,  Gravity 
dams,  Construction,  Engineering,  Dam  faces,  Paste 
content,  Precast  concrete. 

Although  roller  compaction  of  concrete  is  a  rela- 
tively new  method  of  construction  for  dams,  the 
few  dams  that  have  been  completed  to  date  have 
shown  that  the  method  promises  considerable 
economies  when  compared  with  conventional  con- 
crete dam  building,  and  even  when  compared  with 
fill  dams.  This  article  discusses  the  different  ap- 
proaches that  have  been  used,  and  shows  how  the 
performance  of  roller-compacted  concrete  can  be 
predicted.  The  method  of  design  for  roller  com- 
paction for  dams  is  sufficiently  advanced  to  enable 
the  concrete  to  be  designed  for  gravity  dams  of 
any  reasonable  height.  (Main-PTT) 
W87-01418 


CONSTRUCTION  OF  THE  MIDDLE  FORK 
AND  GALESVILLE  R.C.C.  DAMS, 

Morrison-Knudsen  Engineers,  Inc.,  San  Francisco, 

CA. 

H.  Jackson. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

1,  p  25-27,  January  1986.  2  fig. 

Descriptors:  'Dams,  'Roller-compacted  concrete, 
'Dam  construction,  Colorado,  Oregon,  Design, 
Construction,  Gravity  dams. 

Since  completion  in  1982  of  Willow  Creek  dam, 
the  first  gravity  dam  constructed  in  the  United 
States  entirely  using  roller-compacted  concrete, 
there  has  been  a  surge  of  interest  and  activity  in 
the  construction  of  dams  by  this  new  and  promis- 
ing technique.  The  design  and  construction  of  two 
of  these  projects,  Galesville  dam  in  Colorado  and 
Middle  Fork  dam  in  Oregon,  are  described.  (Au- 
thor's abstract) 
W87-01419 


DEVELOPMENT  OF  THE  R.C.D.  METHOD  IN 
JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan). 

S.  Shimizu,  T.  Yanagida,  and  S.  Jojima. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

1,  p  28-32,  January  1986.  7  fig,  1  tab,  4  ref. 

Descriptors:  'Dam  construction,  'Rolled  compact- 
ed dams,  'Construction  joints,  Japan,  Engineering 
properties,  Elevation,  Vertical  construction  joints, 
Rich  mix  concrete,  Vibrating  rollers,  Dam  faces. 

Since  1974  the  method  of  construction  by  roller 
compacted  dam  (r.c.d.)  concrete  has  been  studied 
intensively  in  Japan,  and  two  dams  have  already 
been  built  by  the  method.  The  Shimajiawa  and  the 
Ohkawa  dams  demonstrated  the  success  of  the 
method,  and  provided  valuable  experience  which 
is  now  being  used  to  refine  the  technique.  The 
r.c.d.  method  has  the  following  characteristics: 
concrete  of  stiff  consistency;  surface  of  the  poured 
concrete  has  the  same  elevation;  mixed  concrete 
conveyed  by  a  fixed  crane  to  the  surface  of  the 
concrete  placement  and  off-loaded  by  dump  trucks 
to  the  surface  to  be  concreted;  concrete  spread  in 
three  to  four  layers  for  each  lift  by  bulldozers;  one 
lift  is  50  to  100  cm  thick  and  rolled  and  finished  by 
vibrating  rollers  cut  by  a  vibrating  joint  cutter;  at 
the  construction  joint,  the  surface  is  treated  for 
joining;  and  a  rich  mix  concrete  is  used  for  a 
stretch  of  3  m  at  upstream  and  downstream  sides 


Materials — Group  8G 

and  is  compacted  by  internal  vibrators.  The  con- 
crete mix  proportions,  engineering  properties,  exe- 
cution at  the  construction  joints,  and  the  upstream 
and  downstream  faces  of  a  rolled  compacted  dam 
are  discussed.  (Main-PTT) 
W87-01420 


ALKALIZATION    OF    A    HIGH-ELEVATION 
SIERRA  NEVADA  STREAM, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-01447 


PERFORMANCE     OF     SOIL-CEMENT     DAM 
FACINGS:  20- YEAR  REPORT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic   entry   see   Field   8D. 

W87-01757 
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ELASTIC-PLASTIC  FINITE  ELEMENT  ANAL- 
YSIS OF  A  ROTATING  CYLINDER  CONTAIN- 
ING AN  INTERNAL  AXIAL  CRACK, 

UKAEA    Risley    Nuclear    Power    Development 

Labs.  (England). 

J.  K.  Sharpies. 

Available  from  Her  Majesty's  Stationery  Office,  49 

High  Holborn,  London  WC1V  6HB,  July  1985.  43 

p,  16  fig,  4  tab,  12  ref,  2  append. 

Descriptors:  'Strength  of  materials,  'Nuclear 
power  plants,  'Elastic  properties,  'Finite  element 
method,  'Rotating  cylinders,  Tensile  strength, 
Cracks,  Plasticity,  Plastics,  Steel,  Computer  pro- 
grams, Stress-strain  curves. 

A  large  rotating  cylinder  rig  has  been  proposed  by 
the  United  Kingdom  Atomic  Energy  Authority 
(UKAEA)  to  investigate  the  fracture  of  heavy 
section  steel  under  mechanical  and  thermal  loads, 
and  a  small  scale  prototype  has  been  built  to  dem- 
onstrate its  feasibility.  Elastic-plastic  finite  element 
analyses  have  been  carried  out  on  the  prototype 
rotating  cylinder  (containing  a  full  length  axial 
crack  along  the  bore)  in  order  to  establish  the 
extent  of  yielding  in  the  cylinder  with  increasing 
rotational  speed.  Both  the  BERSAFE  and 
ABAQUS  finite  element  computer  codes  have 
been  utilized  for  the  assessment,  and  in  the  case  of 
the  former,  values  of  J  and  the  modified  integral  J* 
have  been  evaluated.  The  stress-strain  relationship 
was  idealized  as  elastic-perfectly  plastic.  The  main 
conclusions  were,  that  for  an  internal  axial  crack 
extending  halfway  through  the  wall  of  the  cylin- 
der, the  cracked  ligament  will  yield  at  a  rotational 
speed  of  between  5893  and  6690  rpm,  and  that  the 
cylinder  will  become  fully  plastic  at  approximately 
8000  rpm.  These  values  compare  favorably  with 
those  evaluated  from  calculation  methods  previ- 
ously proposed.  The  validity  of  the  earlier  calcula- 
tional  methods  was  also  demonstrated  for  crack 
lengths  considered  in  the  investigation.  By  assum- 
ing a  fracture  toughness  (K  sub  IC)  value  of  200 
MPA  square  root  of  m  for  the  material,  the  results 
from  the  J  and  J*  integral  solutions  indicate  that 
crack  growth  may  results  from  average  cracks  at 
rotational  speeds  exceeding  6000  rpm.  (Lantz- 
PTT) 
W87-00888 


ALUMINUM-THIOUREA  INHIBITORS  OF 
MILD  STEEL  CORROSION  IN  HIGH  SPECIF- 
IC SALINITY  WATER.  COMPATIBILITY 
WITH  CALCIUM,  MAGNESIUM  AND  FER- 
ROUS IONS  AT  VARIOUS  TEMPERATURES, 
Higher  Inst,  of  Mechanical  and  Electrical  Engi- 
neering, Sofia  (Bulgaria). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-01104 


WATERTIGHT   ELEMENTS   OF  EARTH   HY- 
DRAULIC STRUCTURES, 

V.  D.  Glebov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
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No.  2,  p  62-67,  August  1985.  4  fig,  1  tab,  7  ref. 
Translated  from  Gidroteckhnische  Stroitel'stro, 
No.  2,  February  1985. 

Descriptors:  'Earthworks,  'Hydraulic  structures, 
•Earth  dams,  Dam  design,  Asphaltic  concrete, 
Construction,  Dam  construction,  Polymers,  Films, 
Materials  engineering,  Engineering. 

Nonsoil  types  of  watertight  materials  for  earth 
dams,  including  asphalt  concrete  membranes,  poly- 
mer films,  metal  facings  and  membranes,  grout 
cores,  and  sprayed  facings  (liquid,  cast,  aerosol, 
etc.)  are  examined.  Film  facings  are  the  most  eco- 
nomic type  of  watertight  element  currently  avail- 
able. As  the  head  increases  and  the  area  of  facing 
decreases,  the  difference  in  cost  of  film  becomes 
less  noticeable.  (Doria-PTT) 
W87-01359 


METHODS  OF  GEODETIC  MEASUREMENTS 
OF  THE  FOUNDATIONS  OF  HIGH  DAMS, 

A.  A.  Karlson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  6,  p  264-271,  December  1985.  7  fig,  12  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
6,  June  1985. 

Descriptors:  *Dams,  'Hydrodynamics,  'Geophys- 
ics, 'Hydraulic  engineering,  'Dam  foundations, 
Engineering,  Reservoirs,  Banks,  Deformation,  Hy- 
draulic structures,  USSR. 

High-precision  geodetic  measurement  performed 
at  the  Inguri  hydrostation  (USSR)  recorded  a  rise 
of  10  mm  of  the  foundation  of  the  arch  dam  and 
shore  surface  in  the  lower  pool  during  the  partial 
filling  of  the  reservoir.  This  same  phenomenon  has 
been  noted  at  other  hydropower  installations. 
However,  earlier  observations  and  theoretical  cal- 
culations have  indicated  that  filling  of  a  reservoir  is 
associated  with  settlement  of  the  banks  and  founda- 
tions. The  author  presents  numerical  characteris- 
tics at  those  hydrostations  where  a  rise  has  been 
recorded,  along  with  information  about  the  dy- 
namics of  the  process  and  estimation  of  the  accura- 
cy and  reliability  of  the  results  obtained.  (Doria- 
PTT) 
W87-01387 


CORROSION  OF  EMBEDDED  PARTS  OF 
INTAKE  WORKS  OF  THE  MINGECHAUR  HY- 
DROELECTRIC STATION, 

M.  S.  Trifel',  and  Y.  Z.  Shikhaliev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  6,  p  308-315,  December  1985.  6  fig,  6  tab,  6  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
6,  June  1985. 

Descriptors:  'Corrosion,  'Hydraulic  equipment, 
•Hydroelectric  plants,  'Intakes,  'Cathodic  protec- 
tion, Powerplants,  Hydraulic  structures,  Gates, 
Trash  racks,  Turbines,  Electrochemistry,  Cath- 
odes, Electrodes,  USSR. 

An  investigation  of  the  kinetics  of  corrosion  reac- 
tions on  specimens  and  actual  structures  of  hydro- 
electric intake  works  indicates  the  possibility  of  the 
formation  of  aeration  and  concentration  cells,  the 
electrodes  of  which  contact  environments  with 
different  pH  values.  The  observed  corrosion  rates 
dictate  the  need  to  protect  embedded  parts  in  the 
underwater  zone  from  corrosion.  The  cheapest, 
simplest,  and  most  technologically  feasible  method 
of  protecting  embedded  parts  of  hydrostations  is 
by  electrochemical  protection,  specifically  cathod- 
ic polarization.  (Doria-PTT) 
W87-01391 


DESIGN  AND  EVALUATION  OF  IN-PLACE 
CONTAINMENT  STRUCTURES  UTILIZING 
GROUND  WATER  CUTOFF  WALLS, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-O1670 


DESIGN  OF  SOII^BENTONITE  BACKFILL 
MIX  FOR  THE  FIRST  ENVIRONMENTAL 
PROTFXTION  AGENCY  SUPERFUND 

CUTOFF  WALL, 


Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-01671 


EFFECTS  OF  WELL-CASING  COMPOSITION 
AND  SAMPLING  METHOD  ON  APPARENT 
QUALITY  OF  GROUND  WATER, 

R.  L.  Houghton,  and  M.  E.  Berger. 
IN:  The  Fourth  National  Symposium  and  Exposi- 
tion on  Aquifer  Restoration  and  Ground  Water 
Monitoring,  May  23-25,  1984.  The  Fawcett  Center, 
Columbus,  Ohio,  p  203-213,  6  fig,  3  tab,  18  ref. 

Descriptors:  'Well  casings,  'Materials  testing, 
'Sample  preparation,  'Groundwater  quality, 
•Water  sampling,  Polyvinyl  chloride,  Acryloni- 
trile-butadiene-styrene,  Pumps,  Wells,  Aquifers. 

The  apparent  quality  of  groundwater  may  be  mis- 
leading due  to  a  variety  of  factors  associated  with 
sampling  methods.  To  determine  the  effects  of  the 
composition  of  the  well  casing  on  the  quality  of 
sampled  water,  adjacent  wells  installed  to  the  same 
depth  and  cased  either  with  PVC,  ABS  or  steel 
were  sampled.  PVC  and  ABS  casings  caused  in- 
creased organic-carbon  concentrations.  The  ABS 
casings  is  more  adsorptive  and  affected  by  leaching 
than  is  the  PVC  casing.  Steel  casing  affected  metal 
concentrations.  To  determine  the  effects  of  com- 
monly used  groundwater  sampling  methods  on  the 
composition  of  sampled  water,  18  wells  completed 
in  aquifers  of  various  depths  and  containing  vari- 
ous water  types  were  sampled  with  various  pumps 
and  samplers.  Gas-reciprocating  pumps  failed  to 
maintain  pressure  within  discharge  hoses  and 
permit  minor  sample  degassing,  resulting  in  pre- 
cipitation of  carbonate  minerals.  Peristaltic  and 
submersible-centrifugal  pumps  create  partial  vacu- 
ums in  pump  lines,  causing  the  degassing  of  vola- 
tile constituents  from  samples.  Loss  of  carbon  diox- 
ide causes  a  shift  in  carbonate  equilibria,  an  in- 
crease in  sample  pH  and  precipitation  of  carbonate 
minerals.  Air-lift  pumps  also  cause  extensive 
sample  degassing  by  gas  streaming,  with  the  same 
results  as  peristaltic  and  centrifugal  pumps.  Air-lift 
pumps  also  oxygenate  sample  water  causing  a  sig- 
nificant depletion  of  many  trace  metals  by  promot- 
ing formation  of  poorly  soluble  metal  oxides.  Kem- 
merer-type  thief  samples  produced  no  statistically 
significant  alterations.  Conventional  thief  samplers 
slightly  oxygenate  sample  waters  during  insertion 
into  wells.  (See  also  W87-01669)  (Lantz-PTT) 
W87-01692 


CORROSION  PREVENTION  AND  CONTROL 
IN  WATER  TREATMENT  AND  SUPPLY  SYS- 
TEMS, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

J.  E.  Singley,  B.  A.  Beaudet,  P.  H.  Markey,  D.  W. 

DeBerry,  and  J.  R.  Kidwell. 

Noyes    Publications,    Park    Ridge,    New    Jersey, 

1985.  Pollution  Technology  Review  No.  122.  313 

P 

Descriptors:  *Corrosion  control,  'Water  treat- 
ment, 'Water  conveyance,  Water  quality  control, 
Cost  analysis,  Lead,  Cadmium,  Drinking  water, 
Zinc,  Iron,  Copper. 

Corrosion  prevention  and  control  methodology  for 
water  treatment  and  supply  systems  is  detailed  in 
this  book.  The  information  supplied  will  provide 
water  treatment  managers  and  operators  with  an 
understanding  of  the  causes  and  control  of  corro- 
sion. The  corrosion  of  water  treatment  and  supply 
systems  is  a  very  significant  concern.  Not  only 
does  it  affect  the  aesthetic  quality  of  the  water  but 
it  also  has  an  economic  impact  and  poses  adverse 
health  implications.  Corrosion  by-products  con- 
taining materials  such  as  lead  and  cadmium  have 
been  associated  with  serious  risks  to  the  health  of 
consumers  of  drinking  water.  In  addition,  corro- 
sion-related contaminants  commonly  include  com- 
pounds such  as  zinc,  iron,  and  copper,  which  ad- 
versely affect  the  aesthetic  aspects  of  the  water. 
The  book  is  presented  in  two  parts.  Part  I  is 
basically  a  guidance  manual  for  corrosion  control 
with  sections  on  how  and  why  corrosion  occurs 
and  how  best  to  handle  it.   Part  II  reviews  the 


various  materials  used  in  the  water  works  industry 
and  their  corrosion  characteristics,  as  well  as  moni- 
toring and  detection  techniques.  Emphasis  k 
placed  on  assessing  the  conditions  and  water  qual- 
ity characteristics  due  to  the  corrosion  or  deterio- 
ration of  each  of  these  materials.  (Lantz-PTT) 
W87-01769 
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CALCULATION  OF  SAFE  PARAMETERS  OF 
AIR  SHOCK  WAVES  FOR  UNDERWATER  EX- 
PLOSIONS, 

N.  I.  Smolii,  and  M.  I.  Ganopol'skii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  1,  p  22-24,  July  1985.  2  fig,  6  ref.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  1,  January 
1985. 

Descriptors:  'Underwater,  'Explosions,  'Con- 
struction, 'Hydraulic  structures,  Environmental  ef- 
fects, Prediction. 

A  functional  relationship  is  presented  for  calculat- 
ing the  pressure  at  an  air  shock-wave  front  in 
underwater  explosions  of  plaster-blasting  charges. 
The  maximum  permissible  mass  of  the  charge  and 
safe  distance  for  objects  can  be  calculated  for  an 
assigned  value  of  the  critical  pressure  at  the  air 
shock-wave  front.  (Doria-PTT) 
W87-01354 


INVESTIGATION  OF  STRAY  CURRENTS  AND 
INCREASE  OF  THE  SAFETY  OF  ELECTRIC 
BLASTING  OPERATIONS, 

Y.  S.  Petrov,  Y.  P.  Maskov,  A.  A.  Silaev,  V.  I. 
Vasil'chenko,  and  V.  V.  Minaev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  438-442,  February  1986.  4  fig.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  8,  August 
1985. 

Descriptors:  'Safety,  'Blasting  safety, 'Electric 
currents,  'Rapid  excavation,  'Construction,  Hy- 
droelectric plants,  Powerplants,  Electrical  equip- 
ment, Electrical  studies. 

Recommendations  are  developed  to  increase  the 
safety  of  electric  blasting  operations  with  respect 
to  sources  of  stray  currents  and  the  shot-firing 
circuits  (SFC)  when  constructing  underground  hy- 
droelectric stations.  These  include:  prevention  and 
maximum  possible  reduction  of  the  duration  of 
emergency  operating  regimes  of  electric  power 
plants;  maintenance  of  the  insulation  of  all  elements 
of  the  electric  supply  system;  elimination  of  the 
extension  of  a  dangerous  potential  into  the  blasting 
zone  through  extended  metal  devices;  monitoring 
of  stray  currents;  use  of  low  sensitivity  electric 
detonators  and  selection  of  the  safest  arrangement 
and  optimal  configuration  of  the  SFC;  maintenance 
of  the  normal  insulation  resistance  of  the  SFC;  and 
checking  of  the  insulation  resistance  of  the  SFC.  In 
addition,  the  area  covered  by  the  wires  of  the  SFC 
should  be  minimal,  and  the  trunk  lines  should  be 
twisted  together  or  special  cables  should  be  used. 
(Doria-PTT) 
W87-01409 


CALCULATION  OF  THE  PARAMETERS  OF 
DROLLING  AND  BLASTING  OPERATIONS  TO 
OBTAIN  PERMISSIBLE  OVERBREAKS  AND 
UNDERBREAKS  AT  FOUNDATIONS, 

A.  E.  Azarkovich,  and  M.  I.  Shuifer. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  8,  p  443-450,  February  1986.  4  fig,  2  tab,  7  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
9,  August  1985. 

Descriptors:  'Drilling,  'Blasting,  'Rapid  excava- 
tion, 'Construction,  'Foundation  rocks,  Statistical 
analysis,  Hydroelectric  plants,  Powerplants,  Engi- 
neering geology,  Foundation  failure. 

The  mechanism  of  formation  of  overbreaks  and 
underbreaks  resulting  from  blasting  preparation  of 
rock  foundations  of  structures  is  analyzed,  and  a 
calculation  scheme  for  determining  the  maximum 
values  of  overbreaks  and  underbreaks  is  proposed. 
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a  are  given  on  the  actual  values  of  overbreaks 
underbreaks  at  rock  foundations  of  a  number 
irge  hydroelectric  stations;  a  statistical  analysis 
erformed,  and  the  closeness  of  the  calculated 

actual  maximum  values  of  overbreaks  and 
erbreaks  and  also  of  the  range  of  variations  of 
unevenness  of  foundations  is  shown.  A  method 
roposed  for  calculating  the  parameters  of  drill- 
and  blasting  operations  at  the  lower  contour  of 

of  important  structures  to  obtain  the  given 
ic  of  overbreaks  and  underbreaks  of  rock  at  the 
idation  of  structures.  (Doria-PTT) 
7-01410 


Fisheries  Engineering 


iTIAL  DISTRIBUTION  OF  ENTRAINED 
H  LARVAE  IN  A  POWER  PLANT  DIS- 
VRGE  CANAL, 

higan   Univ.,  Ann  Arbor.   Great  Lakes  Re- 

ch  Div. 

.  Jude,  P.  J.  Mansfield,  S.  F.  DeBoe,  and  F.  J. 

ir. 

adian  Journal  of  Fisheries  and  Aquatic  Sci- 

ss  CJFSBX,  Vol.  43,  No.  5,  p  1070-1074,  May 

>.  4  tab,  1 1  ref . 


Descriptors:  •  Environmental  effects,  'Data  acqui- 
sition, 'Powerplants,  'Fish,  'Sampling,  Larvae, 
Lake  Erie,  Gizzard  shad,  Freshwater  drum,  Spatial 
distribution. 

Larval  fish  were  sampled  with  plankton  nets 
during  June  and  July  at  1-,  3-,  and  S-m  depths  at 
three  stations  in  the  6-m-deep  discharge  canal  of 
the  Monroe  electricity-generating  plant  on  western 
Lake  Erie.  Of  nine  species,  gizzard  shad  (Doro- 
soma  cepedianum)  accounted  for  96%  of  all  larval 
fish  collected  in  June  and,  along  with  freshwater 
drum  (Aplodinotus  grunniens),  78%  of  those  taken 
in  July.  Densities  of  fish  larvae  at  the  three  depths, 
and  at  two  of  the  three  stations  sampled,  were  not 
significantly  different.  Mean  densities  of  gizzard 
shad  and  total  fish  larvae  in  June  were  significantly 
higher  at  one  station.  Fluctuating  and  significantly 
lower  velocity  at  that  station,  causing  the  flowme- 
ter not  to  turn  while  the  net  was  still  filtering 
water,  was  suspected  of  causing  inflated  densities. 
Generally  sizes  of  larvae  were  not  stratified  by 
depth  or  station;  differences  that  were  found  were 
small.  Thus,  it  was  concluded  that  to  obtain  sam- 
ples with  representative  species,  densities,  and  sizes 
of  entrained  fish  larvae,  a  stationary  net  should  be 
positioned  where  the  water  has  uniform  high  ve- 
locity and  is  well  mixed.  (Author's  abstract) 
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ACID  DEPOSITION:  LONG-TERM  TRENDS. 

National    Research    Council,    Washington,    DC. 

Committee    on    Monitoring    and    Assessment   of 

Trends  in  Acid  Deposition. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-00971 
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GROUNDWATER     FLOW    IN    LOW-PERME- 
ABILITY ENVIRONMENTS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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Peat    Adsorption    of    Herbicide    2,4-D    from 

Wastewaters, 

W87-01 124  5D 

ABIOTIC  PARTICLE  GENERATION 

In  Situ  Particle  Generation  in  a  Southern  Swed- 
ish Stream, 
W87-01232  2H 

ABSORPTION 

Uptake  and  Translocation  of  Phosphorus  in  Eel- 
grass  (Zostera  marina), 
W87-O1063  5B 

ABSORPTIONS 

Heavy-Metal  Absorption  by  Soybean  on  Sewage 

Sludge  Treated  Soil, 

W87-O1120  5B 

ABU  DHABI 

Abu  Dhabi  Solar  Distillation  Plant, 
W87-01 100 


ACARI 

Feeding  in  Intertidal  Acari, 
W87-01288 
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ACARIANS 

Quantitative  Distribution  of  the  Meiofauna  in  the 
Vicinity  of  Marseilles'  Sewage  Outfall  (Distribu- 
tion quantitative  de  la  meiofaune  dans  l'air  d'e- 
pandage  de  l'egout  de  Marseille), 
W87-01060  5C 

ACCIDENTS 

Ruptures  and  Serious  Accidents  on  Dams  from 
1964  to  1983,  (Les  Ruptures  et  Accidents  Graves 
de  Barrages  de  1964  a  1983), 
W87-01330  8A 

ACCUMULATION 

Influence  of  Lead  on  Chlamydomonas  Reinhar- 
dii  Danegard  (Volvocales,  Chlorophyta):  Accu- 
mulation, Toxicity  and  Ultrastructural  Changes, 
W87-01258  5C 

Uptake  of  Cadmium,  Lead  and  Nickel  by  Corn 

Grown  in  Contaminated  Soils, 

W87-01566  5B 

Discrimination  Between  Real  and  Apparent  Ac- 
cumulation of  Immiscible  Hydrocarbons  on  the 
Water  Table:  A  Theoretical  and  Empirical  Anal- 
ysis, 
W87-01705  5B 

ACETYLENE 

Nitrogen    Fixation    (acetylene    reduction)    in 
Planktic  Cyanobacteria  in  Oregrundsgrepen,  SW 
Bothnian  Sea, 
W87-01605  2L 

ACID  DEPOSITION 

National  Academy  of  Sciences  Report.  Acid 
Deposition:  Trends,  Relationships,  and  Effects, 
W87-01504  5C 

Integrated  Approach  to  Assessing  Acid  Deposi- 
tion, 
W87-01505  5C 

ACID  DEW 

Urban  Dew:  Its  Composition  and  Influence  on 

Dry  Deposition  Rates, 

W87-01071  2B 

ACID  LAKES 

Vegetation  Structure  and  Primary  Production  in 
Acidified  Lakes  in  Southwestern  Sweden, 
W87-01209  2H 

Reacidification  Model  for  Acidified  Lakes  Neu- 
tralized with  Calcite, 
W87-01531  5B 


Increased    Microsporidian    Parasitism    of    the 
Crayfish  Orconectes  virilis  in  an  Experimentally 
Acidified  Lake, 
W87-01564  2H 

ACID  MINE  DRAINAGE 

Geochemical  Behavior  of  Aluminum  in  Acidi- 
fied Surface  Waters, 
W87-01138  5B 
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Geochemical  Models  of  the  Relation  Between 
Water  Quality  and  Mineralogy  in  Coal-Produc- 
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ACID  PHOSPHATASE 

Changes  in  Acid  Phosphatase  Activity  in  Tissues 
of  Crab,  Oziotelphusa  senex  senex,  Following 
Exposure  to  Methyl  Parathion, 
W87-01432  5C 
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Policy  and  Research, 
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A  Framework  for 
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Joint  Report  of  the  Special  Envoys  on  Acid 

Rain, 

W87-00940  5C 

Plan  to  Evaluate  Acid-Deposition  Issues  in  the 

State  of  Texas,  Volume  I, 
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Acid  Deposition:  Long-Term  Trends. 
W87-00971  5C 

Summary  and  Synthesis. 

W87-00972  5C 

Uncertainties  in  Trends  in  Acid  Deposition:  The 

Role  of  Climatic  Fluctuations, 

W87-00973  2B 


Streams  and  Lakes, 
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Fish  Population  Trends  in  Response  to  Surface 

Water  Acidification, 

W87-00976  5C 


Characteristics  of  Bench-Mark  Streams. 
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Composition  of  Snow  in  Pacific  Coastal  Moun- 
tains, 
W87-01068  5B 


Nitrite  in  Rainwater, 
W87-01070 
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Urban  Dew:  Its  Composition  and  Influence  on 

Dry  Deposition  Rates, 
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Physiological  Responses  to  Acid  Stress  in  Cray- 
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W87-01273  5C 

Evaluation  of  Filamentous  Algae  as  Biomonitors 
of  Metal  Accumulation  in  Softwater  Lakes:  a 
Multivariate  Approach, 
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Rate  of  Lake  Acidification  in  Four  Lakes  North 
of  Lake  Superior  and  Its  Relationship  to  Down- 
core  Sulphur  Isotope  Ratios, 
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graph  Separation, 
W87-01594  2B 

Ecophysiological  Studies  on  Acid  Tolerance  of 
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Modeling  the  Effects  of  Acid  Deposition:  Un- 
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Effect  of  Acidic  Precipitation  on  Amphibian 
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W87-01755  5C 

ACID  RAIN  EFFECTS 
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GEOLOGY  AND  GEOPHYSICS. 

Incredible  Tale  of  Texasgulf  Well  7  and  Frac- 
ture Permeability,  Paradox  Basin,  Utah, 
W87-01496  8E 
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W87-0O832  5D 

W87-00833  5D 

W87-O0834  5D 

W87-00835  5D 

W87-00836  5E 

W87-00837  5D 

W87-00838  5D 

W87-00839  5D 

W87-0084O  5D 

W87-00841  5D 

W87-00842  5D 

W87-00843  5D 

W87-00844  5D 

W87-00845  5D 

W87-00846  5F 

W87-00847  2F 

W87-00848  5F 

W87-00849  5B 

W87-00850  5E 

W87-00851  5E 

W87-0O852  5G 

W87-O0853  5E 

W87-00854  5B 

W87-00855  5D 

W87-O0856  5D 

W87-00857  5E 

W87-O0858  5G 

W87-00859  5D 

W87-00860  5D 

W87-00861  5D 

W87-00862  5D 

W87-00863  5F 

W87-O0864  5E 

W87-00865  5D 

W87-00866  5E 

W87-00867  5E 

W87-O0868  5D 

W87-00869  5E 

W87-O0870  2H 

W87-00871  5G 

W87-00872  4A 

W87-00873  7C 

W87-00874  2K 

W87-O0875  5B 

W87-00876  4B 

W87-00877  6A 

W87-00878  4C 

W87-00879  5E 

W87-O088O  5G 

W87-00881  5C 

W87-00882  7B 

W87-00883  7C 

W87-O0884  5B 

W87-O0885  5B 

W87-00886  3F 

W87-00887  2B 

W87-00888  8G 

W87-00889  6G 

W87-0O89O  5B 

W87-00891  3B 

W87-00892  2F 

W87-00893  2F 

W87-O0894  2K 

W87-00895  2F 

W87-00896  2F 

W87-00897  2F 

W87-00898  2F 

W87-00899  5B 

W87-00900  5B 

W87-O09O1  2K 

W87-0O9O2  2F 

W87-00903  5B 

W87-00904  5C 

W87-00905  5C 

W87-00906  2K 

W87-00907  2K 

W87-00908  2F 

W87-00909  2F 

W87-OO910  2F 

W87-0O911  5C 

W87-00912  5B 

W87-00913  2K 

W87-00914  2K 

W87-0O915  2K 


W87-00916  2K 

W87-00917  2K 

W87-00918  5  A 

W87-00919  5  A 

W87-0O92O  5D 

W87-00921  2L 

W87-O0922  5B 

W87-00923  5B 

W87-00924  5B 

W87-00925  5B 

W87-00926  5B 

W87-00927  5B 

W87-00928  5B 

W87-00929  5B 

W87-00930  2H 

W87-00931  5B 

W87-00932  2L 

W87-00933  2L 

W87-00934  2L 

W87-O0935  5B 

W87-O0936  5B 

W87-00937  5B 

W87-00938  5B 

W87-0O939  5B 

W87-00940  5C 

W87-O0941  5C 

W87-00942  2J 

W87-00943  5C 

W87-00944  2H 

W87-00945  2L 

W87-00946  2C 

W87-00947  5E 

W87-00948  2J 

W87-00949  4B 

W87-00950  6E 

W87-00951  5B 

W87-00952  2F 

W87-00953  7B 

W87-00954  5B 

W87-00955  5G 

W87-00956  6F 

W87-00957  2L 

W87-00958  2L 

W87-00959  2L 

W87-00960  5C 

W87-00961  5C 

W87-00962  5C 

W87-00963  5C 

W87-00964  5B 

W87-00965  5B 

W87-O0966  5C 

W87-00967  5A 

W87-00968  5C 

W87-O0969  5G 

W87-00970  5C 

W87-00971  5C 

W87-00972  5C 

W87-00973  2B 

W87-00974  2B 

W87-00975  5B 

W87-00976  5C 

W87-00977  5B 

W87-0O978  5B 

W87-0O979  3B 

W87-00980  3B 

W87-00981  7C 

W87-O0982  5B 

W87-00983  5A 

W87-00984  5B 

W87-O0985  5F 

W87-O0986  5A 

W87-00987  5B 

W87-00988  5B 

W87-0O989  5A 

W87-00990  5D 

W87-00991  5D 

W87-00992  5D 

W87-00993  5D 

W87-O0994  5D 

W87-O0995  5D 

W87-00996  5D 

W87-00997  5D 

W87-00998  5D 

W87-00999  5D 


W87-O100O  5D 

W87-01001  5D 

W87-01002  5D 

W87-01003  5D 

W87-O10O4  5B 

W87-O10O5  5A 

W87-O1006  5A 

W87-O10O7  5A 

W87-01008  5A 

W87-O10O9  5B 

W87-01010  5B 

W87-O1011  5B 

W87-01012  5B 

W87-O1013  5C 

W87-01014  5C 

W87-01015  5B 

W87-01016  5C 

W87-O1017  2H 

W87-O1018  5F 

W87-01019  6C 

W87-O1020  5D 

W87-01021  5F 

W87-01022  5F 

W87-01023  4D 

W87-01024  3A 

W87-O1025  5F 

W87-01026  5F 

W87-01027  5F 

W87-O1028  5B 

W87-01029  5C 

W87-01030  5C 

W87-O1031  5A 

W87-01032  5C 

W87-O1033  5C 

W87-O1034  5C 

W87-01035  5C 

W87-01036  5C 

W87-O1037  5C 

W87-01038  5C 

W87-01039  5D 

W87-01040  8E 

W87-01041  2F 

W87-01042  5G 

W87-01043  5G 

W87-01044  5D 

W87-01045  5B 

W87-01046  8A 

W87-O1047  3C 

W87-01048  5D 

W87-01049  8A 

W87-01050  2L 

W87-O1051  2L 

W87-O1052  5B 

W87-01053  2L 

W87-01054  2H 

W87-01055  2L 

W87-01056  5C 

W87-01057  2L 

W87-O1058  5B 

W87-01059  5C 

W87-O106O  5C 

W87-01061  5C 

W87-O1062  2L 

W87-O1063  5B 

W87-01064  2L 

W87-O1065  5B 

W87-01066  5C 

W87-01067  5B 

W87-01068  5B 

W87-O1069  5B 

W87-01070  5A 

W87-01071  2B 

W87-01072  5B 

W87-O1073  5A 

W87-O1074  5A 

W87-01075  5B 

W87-O1076  5C 

W87-01077  5A 

W87-O1078  5C 

W87-O1079  5C 

W87-01080  5C 

W87-O1081  2H 

W87-01082  2H 

W87-01083  5C 


W87-O1084  2H 

W87-01085  2H 

W87-01086  2H 

W87-O1087  2H 

W87-01088  5A 

W87-01089  5C 

W87-01090  2L 

W87-01091  2H 

W87-O1092  5A 

W87-01093  7B 

W87-01094  2L 

W87-01095  3B 

W87-O1096  2J 

W87-01097  2B 

W87-01098  5G 

W87-01099  5A 

W87-01100  3A 

W87-01101  3A 

W87-01102  3A 

W87-O1103  3A 

W87-01104  3C 

W87-O1105  3A 

W87-01106  3A 

W87-01107  3A 

W87-01108  3A 

W87-O1109  21 

W87-01110  21 

W87-01111  21 

W87-01112  3F 

W87-01113  8B 

W87-01114  2J 

W87-01115  2E 

W87-01116  2E 

W87-01117  5B 

W87-01118  5B 

W87-01119  5B 

W87-01120  5B 

W87-01121  5D 

W87-01122  5D 

W87-01123  5D 

W87-01124  5D 

W87-01125  2L 

W87-01126  3B 

W87-01127  5A 

W87-01128  5C 

W87-01129  5C 

W87-01130  5F 

W87-01131  5F 

W87-01132  5F 

W87-01133  5A 

W87-01134  5D 

W87-01135  5D 

W87-01136  5D 

W87-01137  5A 

W87-01138  5B 

W87-01139  5B 

W87-01140  5C 

W87-01141  5C 

W87-01142  5C 

W87-01143  2L 

W87-01144  2L 

W87-01145  4A 

W87-01146  21 

W87-01147  21 

W87-01148  21 

W87-01149  2H 

W87-01150  2H 

W87-01151  2H 

W87-01152  2H 

W87-01153  2H 

W87-01154  5B 

W87-01155  5B 

W87-01156  5C 

W87-01157  8A 

W87-01158  5E 

W87-01159  8F 

W87-01160  2H 

W87-01161  2L 

W87-01162  5D 

W87-01163  5D 

W87-01164  5D 

W87-01165  2L 

W87-01166  2F 
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W87-01167  5B 

W87-01168  2D 

W87-01169  2G 

W87-01170  2H 

W87-01171  2  A 

W87-01172  5B 

W87-01173  2F 

W87-01174  2F 

W87-01175  2F 

W87-01176  7C 

W87-01177  2A 

W87-01178  2A 

W87-01179  5B 

W87-01180  2A 

W87-01181  2H 

W87-01182  2L 

W87-01183  7C 

W87-01184  2H 

W87-01185  2E 

W87-01186  5B 

W87-01187  2F 

W87-01188  5D 

W87-01189  7B 

W87-01190  2F 

W87-01191  2F 

W87-01192  4A 

W87-01193  2A 

W87-01194  4  A 

W87-01195  2E 

W87-01196  2E 

W87-01197  2D 

W87-01198  7B 

W87-01199  2F 

W87-O120O  2F 

W87-01201  2A 

W87-01202  5B 

W87-01203  5C 

W87-01204  5G 

W87-01205  5F 

W87-01206  5B 

W87-01207  5B 

W87-01208  5C 

W87-01209  2H 

W87-01210  5C 

W87-01211  5C 

W87-01212  5C 

W87-01213  5C 

W87-01214  5G 

W87-01215  5A 

W87-01216  5C 

W87-01217  5C 

W87-01218  5C 

W87-01219  5B 

W87-01220  5C 

W87-01221  5C 

W87-01222  2B 

W87-01223  5A 

W87-01224  5F 

W87-01225  5A 

W87-01226  2H 

W87-01227  2L 

W87-01228  5B 

W87-01229  2L 

W87-01230  5B 

W87-01231  2L 

W87-01232  2H 

W87-01233  5B 

W87-01234  5C 

W87-01235  2H 

W87-01236  2L 

W87-01237  5C 

W87-01238  5B 

W87-01239  5B 

W87-01240  5A 

W87-01241  5D 

W87-01242  2L 

W87-01243  5B 

W87-01244  2H 

W87-01245  2H 

W87-01246  5B 

W87-01247  6G 

W87-01248  2H 

W87-01249  5B 

W87-01250  5C 


W87-01251  5B 

W87-01252  5B 

W87-01253  2H 

W87-01254  2H 

W87-01255  5C 

W87-01256  8B 

W87-01257  5B 

W87-01258  5C 

W87-01259  5C 

W87-01260  5C 

W87-01261  2G 

W87-01262  2F 

W87-01263  2J 

W87-01264  2F 

W87-01265  2F 

W87-01266  2F 

W87-01267  2K 

W87-01268  2F 

W87-01269  2C 

W87-01270  2F 

W87-01271  8B 

W87-01272  5D 

W87-01273  5C 

W87-01274  81 

W87-01275  5C 

W87-01276  2L 

W87-01277  2L 

W87-01278  5C 

W87-01279  2L 

W87-01280  5C 

W87-01281  2L 

W87-01282  2L 

W87-01283  2L 

W87-01284  2L 

W87-01285  2L 

W87-01286  2L 

W87-01287  2L 

W87-01288  2L 

W87-01289  2L 

W87-01290  5A 

W87-01291  5  A 

W87-01292  5  A 

W87-01293  5C 

W87-01294  5A 

W87-01295  5A 

W87-01296  5A 

W87-01297  5A 

W87-01298  5C 

W87-01299  5C 

W87-01300  5C 

W87-01301  5C 

W87-01302  5C 

W87-01303  5C 

W87-01304  5C 

W87-01305  5C 

W87-01306  5A 

W87-01307  5A 

W87-01308  5A 

W87-01309  5  A 

W87-01310  5C 

W87-01311  5C 

W87-01312  5A 

W87-01313  5C 

W87-01314  5C 

W87-01315  5B 

W87-01316  5B 

W87-01317  5B 

W87-01318  5C 

W87-01319  5B 

W87-01320  5B 

W87-01321  5G 

W87-01322  5G 

W87-01323  5G 

W87-01324  5G 

W87-01325  5G 

W87-01326  5G 

W87-01327  21 

W87-01328  2J 

W87-01329  4A 

W87-01330  8A 

W87-01331  3F 

W87-01332  3C 

W87-01333  2B 

W87-01334  5B 


W87-01335  5B 

W87-01336  5F 

W87-01337  5A 

W87-01338  5A 

W87-01339  5B 

W87-01340  5A 

W87-01341  21 

W87-01342  5B 

W87-01343  5B 

W87-01344  2G 

W87-01345  2L 

W87-01346  2F 

W87-01347  5B 

W87-01348  5C 

W87-01349  21 

W87-01350  8F 

W87-01351  8A 

W87-01352  8B 

W87-01353  2A 

W87-01354  8H 

W87-01355  8E 

W87-01356  8A 

W87-01357  8A 

W87-01358  8C 

W87-01359  8G 

W87-01360  8B 

W87-01361  8A 

W87-01362  8A 

W87-01363  8A 

W87-01364  8  A 

W87-01365  8A 

W87-01366  8A 

W87-01367  8F 

W87-01368  8B 

W87-01369  2C 

W87-01370  8B 

W87-01371  8C 

W87-01372  8C 

W87-01373  8C 

W87-01374  8C 

W87-01375  8C 

W87-01376  8C 

W87-01377  8F 

W87-01378  8C 

W87-01379  2H 

W87-01380  8A 

W87-01381  8F 

W87-01382  8D 

W87-01383  8A 

W87-01384  8A 

W87-01385  8F 

W87-01386  8C 

W87-01387  8G 

W87-01388  8D 

W87-01389  8B 

W87-01390  8B 

W87-01391  8G 

W87-01392  8F 

W87-01393  8  A 

W87-01394  5G 

W87-01395  8B 

W87-01396  8B 

W87-01397  8B 

W87-01398  2E 

W87-01399  8A 

W87-01400  8B 

W87-01401  8B 

W87-01402  8F 

W87-01403  8B 

W87-01404  8C 

W87-01405  8A 

W87-01406  8A 

W87-01407  8B 

W87-01408  8A 

W87-01409  8H 

W87-01410  8H 

W87-01411  5D 

W87-01412  5D 

W87-01413  5D 

W87-01414  5F 

W87-014I5  2K 

W87-01416  8F 

W87-01417  8F 

W87-0I418  8F 


W87-01419  8F 

W87-O1420  8F 

W87-01421  8C 

W87-01422  8C 

W87-01423  5B 

W87-01424  5C 

W87-01425  5  A 

W87-01426  5C 

W87-01427  5C 

W87-01428  5C 

W87-01429  5C 

W87-O1430  5A 

W87-01431  5B 

W87-01432  5C 

W87-01433  5B 

W87-01434  5B 

W87-01435  5B 

W87-01436  5C 

W87-01437  5B 

W87-01438  2C 

W87-01439  5B 

W87-01440  2F 

W87-01441  2F 

W87-01442  2F 

W87-01443  8E 

W87-01444  5B 

W87-01445  5B 

W87-01446  3A 

W87-01447  4C 

W87-01448  6D 

W87-01449  4C 

W87-01450  SB 

W87-01451  2G 

W87-01452  5B 

W87-01453  2E 

W87-01454  5B 

W87-01455  5B 

W87-01456  5B 

W87-01457  2H 

W87-01458  2H 

W87-01459  2H 

W87-01460  5D 

W87-01461  2H 

W87-01462  5D 

W87-01463  5B 

W87-01464  5A 

W87-01465  5D 

W87-01466  5D 

W87-01467  5F 

W87-01468  5B 

W87-01469  7B 

W87-O1470  5A 

W87-01471  5D 

W87-01472  5F 

W87-01473  5D 

W87-01474  5C 

W87-01475  5G 

W87-01476  5D 

W87-01477  7A 

W87-01478  5A 

W87-01479  21 

W87-01480  4C 

W87-01481  2H 

W87-01482  5B 

W87-01483  2H 

W87-01484  2H 

W87-01485  5C 

W87-01486  5C 

W87-01487  2H 

W87-01488  2H 

W87-01489  5C 

W87-01490  2F 

W87-01491  2F 

W87-01492  5B 

W87-01493  5G 

W87-01494  2F 

W87-01495  2F 

W87-01496  8E 

W87-01497  4B 

W87-01498  7B 

W87-01499  7B 

W87-0150O  5B 

W87-01501  5A 
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W87-01770 


W87-01502  IB 

W87-01503  5G 

W87-01504  5C 

W87-01505  5C 

W87-01506  5B 

W87-01507  5C 

W87-01508  5B 

W87-01509  5C 

W87-01510  5C 

W87-01511  5C 

W87-01512  5C 

W87-01513  5D 

W87-01514  5F 

W87-01515  5D 

W87-01516  5G 

W87-01517  5D 

W87-01518  5D 

W87-01519  5G 

W87-01520  5G 

W87-01521  5F 

W87-01522  6B 

W87-01523  5D 

W87-01524  6B 

W87-01525  6C 

W87-01526  6C 

W87-01527  2D 

W87-01528  2G 

W87-01529  2F 

W87-01530  2J 

W87-01531  5B 

W87-01532  2J 

W87-01533  2G 

W87-01534  2F 

W87-01535  8B 

W87-01536  2E 

W87-01537  2B 

W87-01538  5F 

W87-01539  5F 

W87-0154O  5F 

W87-01541  5F 

W87-01542  5F 

W87-01543  5F 

W87-01544  5F 

W87-01545  5D 

W87-01546  2H 

W87-01547  5D 

W87-01548  5F 

W87-01549  5F 

W87-01550  5D 

W87-01551  5D 

W87-01552  5B 

W87-01553  5F 

W87-01554  5A 

W87-01555  5A 

W87-01556  5D 

W87-01557  5D 

W87-01558  5D 

W87-01559  5A 

W87-01560  2H 

W87-01561  5B 

W87-01562  5B 

W87-01563  5B 

W87-01564  2H 

W87-01565  5B 

W87-01566  5B 

W87-01567  2K 

W87-01568  5B 

W87-01569  5G 


W87-01570  5B 

W87-01571  5D 

W87-01572  5D 

W87-01573  5A 

W87-01574  5C 

W87-01575  5C 

W87-01576  8D 

W87-01577  7B 

W87-01578  5C 

W87-01579  21 

W87-01580  5B 

W87-01581  5B 

W87-01582  5D 

W87-01583  5C 

W87-01584  2F 

W87-01585  2A 

W87-01586  2G 

W87-01587  2J 

W87-01588  2E 

W87-01589  4C 

W87-01590  4C 

W87-01591  2A 

W87-01592  2B 

W87-01593  2A 

W87-01594  2B 

W87-01595  8B 

W87-01596  2A 

W87-01597  4B 

W87-01598  7B 

W87-01599  2E 

W87-01600  2H 

W87-01601  5A 

W87-016O2  5B 

W87-01603  2H 

W87-01604  5B 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


I  WATER  CYCLE 
ZA.  General 


JSE   OF   A   NUMERICAL    GROUND-WATER 
?LOW  MODEL  FOR  HYPOTHESIS  TESTING, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

3eophysics. 

-or  primary  bibliographic  entry  see  Field  2F. 

V87-01875 


iVETLAND  ECOSYSTEM  STUDIES  FROM  A 
IYDROLOGICAL  PERSPECTIVE, 

jeological  Survey,  Denver,  CO.  Water  Resources 

Div. 

:or  primary  bibliographic  entry  see  Field  2H. 

V87-01881 


IPPLICABDHTY  OF  THE  GREEN  AND  AMPT 
NFTLTRATION     EQUATION     TO     RANGE- 

ANDS, 

Jtah  State  Univ.,  Logan.  Watershed  Science  Unit. 
:or  primary  bibliographic  entry  see  Field  2G. 
V87-01883 


sLBRASKA'S  SANDHLLLS  LAKES:  A  HYDRO- 
JEOLOGIC  OVERVTEW, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

?or  primary  bibliographic  entry  see  Field  2H. 

V87-01898 


nME  SERIES  ANALYSIS  IN  PERSPECTIVE, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

C.  W.  Hipel. 

Vater  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

L  p  609-624,  August  1985.  2  fig,  2  tab,  76  ref. 

Descriptors:  'Time  series  analysis,  'Mathematical 
tudies,  'Model  studies,  Data  analysis,  Environ- 
nental  impact  assessment,  Model  classification, 
stochastic  hydrology. 

3y  employing  a  set  of  criteria  for  classifying  the 
:apabilities  of  time  series  models,  recent  develop- 
nents  in  time  series  analysis  are  assessed  and  put 
nto  proper  perspective.  In  particular,  the  inherent 
ittributes  of  a  wide  variety  of  time  series  models 
md  modeling  procedures  are  described.  Addition- 
ally, it  is  explained  how  these  models  can  address 
nany  of  the  time  series  problems  encountered 
when  modeling  hydrologic,  water  quality  and 
Jther  kinds  of  time  series.  For  instance,  families  of 
ime  series  models  are  available  for  modeling  series 
which  may  contain  nonlinearities  or  may  follow 
lon-Gaussain  distributions.  Based  upon  a  sound 
physical  understanding  of  a  problem  and  results 
from  exploratory  data  analyses,  the  most  appropri- 
ite  model  to  fit  to  a  data  set  can  be  found  during 
:onfirmatory  data  analyses  by  following  the  identi- 
fication, estimation  and  diagnostic  oheck  stages  of 
model  construction.  Promising  future  research 
projects  for  developing  flexible  classes  of  time 
series  models  for  use  in  water  resources  applica- 
tions are  suggested.  Selecting  a  suitable  stochastic 
model  to  fit  to  a  time  series  can  be  considered  as 
both  an  art  and  a  science.  (Peters-PTT) 
W87-01900 


PAST    AND     FUTURE     OF     ANALYSIS     OF 

WATER  RESOURCES  TIME  SERIES, 

George    Washington    Univ.,    Washington,    DC. 

International  Water  Resources  Inst. 

V.  Yevjevich,  and  N.  B.  Harmancioglu. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

4,  p  625-633,  August  1985.  4  fig,  12  ref.  NSF  Grant 

CEE  8405289/8541631. 

Descriptors:  'Mathematical  studies,  'Time  series 
analysis,  'Stochastic  hydrology,  Supply  and 
demand  series,  Water  resources  development, 
Water  storage. 

Water  resources  supply  and  demand  time  series 
consist  of  several  or  all  of  the  four  basic  character- 


istics: tendency,  intermittency,  periodicity  and  sto- 
chasticity.  Their  importance  changes  from  one 
type  of  variables  to  another.  A  bridge  needs  to  be 
made  between  the  general  methods  of  mathematics 
and  the  methods  of  finding  the  physically-consist- 
ent properties  of  any  particular  series.  Time  series 
analysis  in  hydrology  and  water  resources  has  not 
always  consisted  of  a  joint  use  of  statistical  and 
physical  approaches.  The  history  of  evolution  of 
investigative  methods  proves  a  general  picture  on 
where  the  state-of-the-art  of  analysis  is  at  present. 
Historic  developments  of  analysis  of  time  series  in 
hydrology  have  varied  significantly  over  the  past, 
from  the  stress  on  search  for  periodicities  and 
persistence  in  annual  series  to  the  emphasis  on  the 
series  stochastic  properties.  Supply  and  demand 
series  are  often  highly  interrelated,  which  fact  is 
most  often  neglected  in  planning  water  resources 
systems  in  general,  and  water  storage  capacities  in 
particular.  The  future  of  series  analysis  in  water 
resources  will  likely  be  by  a  joint  use  of  physically- 
based  structural  analysis  and  the  use  of  advanced 
methods  of  treating  data  by  stochastic  processes, 
statistical  estimation  and  inference  techniques.  The 
most  intriguing  challenge  of  the  future  of  this 
analysis  may  be  the  treatment  of  nonnormal,  non- 
linear and  in  general  nonstationary  hydrologic  and 
water  use  time  series.  The  proper  treatment  of 
complex  multivariate  processes  will  also  challenge 
the  specialists,  especially  for  the  purposes  of  trans- 
fer of  information  between  data  on  variables  at 
given  points,  or  between  data  at  several  points  of  a 
given  variable,  or  both.  (Peters-PTT) 
W87-01901 


SOME  SIMPLE  MODELS  FOR  CONTINUOUS 
VARIATE  TIME  SERIES, 

Naval  Postgraduate  School,  Monterey,  CA. 

P.  A.  W.  Lewis. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

4,  p  635-644,  August  1985.  54  ref.  Office  of  Naval 

Research  NR042-469. 

Descriptors:  'Model  studies,  'Time  series  analysis, 
•Mathematical  studies,  Exponential  models, 
Gamma  models,  Weibull  models,  Laplace  models, 
Beta  models,  Non-Gaussian  time  series. 

A  survey  is  presented  of  some  recently  developed 
models  for  continuous  variate  non-Gaussian  time 
series.  Exponential,  Gamma,  Weibull,  Laplace, 
Beta  and  Mixed  Exponential  models  are  considered 
for  the  marginal  distributions  of  the  stationary  time 
series.  The  emphasis  is  on  models  which  are  simple 
and  flexible  in  the  following  senses:  the  models 
should  be  specified  in  terms  of  easily  observed  and 
measured  quantifiers;  the  models  should  be  para- 
metrically  parsimonious  and  parametrically  simple; 
the  models  should  be  easy  to  generate  on  comput- 
ers; and  the  models  should  be  easy  to  fit  to  data, 
both  formally  and  informally.  Most  of  the  models 
are  random  coefficient,  additive  linear  models. 
Some  discussion  of  the  meaning  of  autoregression 
and  linearity  is  given,  as  well  as  suggestions  for 
higher-order  residual  analysis  for  non-Gaussian 
models.  No  attempt  has  been  made  to  completely 
survey  all  the  models  for  continuous  variate  time 
series  which  have  been  proposed.  (Peters-PTT) 
W87-01902 


SOME  SIMPLE  MODELS  FOR  DISCRETE 
VARIATE  TTME  SERTES, 

University   of  Strathclyde,    Glasgow   (Scotland). 

Dept.  of  Mathematics. 

E.  McKenzie. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

4,  p  645-650,  August  1985.  23  ref. 

Descriptors:  'Model  studies,  'Time  series  analysis, 
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Simple  models  which  can  be  used  easily  for  either 
the  modelling  or  the  generation  of  dependent  se- 
quences of  discrete  random  variates  are  reviewed. 
The  models  are  all  first  order  autoregressive  proc- 
esses. Most  of  them,  however,  can  be  extended  to 
alternative  forms  of  dependence.  A  feature  of  the 
models  is  the  specification  of  their  marginal  distri- 


butions as  an  intrinsic  component.  In  particular, 
the  Poisson,  Geometric,  Negative  Binomial,  and 
Binomial  distribution  are  discussed,  and  models  for 
each  presented.  Some  of  the  properties  of  each 
model  are  noted  and  the  extension  to  higher  order 
and  alternate  forms  of  dependence  discussed. 
Methods  of  introducing  time-dependent  behavior 
into  the  models  in  order  to  deal  with  seasonality 
are  presented  in  detail.  This  is  of  particular  interest 
in  hydrology,  since  almost  all  data  there  is  heavily 
influenced  by  seasonal  variation.  The  structure  of 
the  models  presented  here  allows  an  easy  introduc- 
tion of  time-dependence  in  a  natural  way.  (Peters- 
PTT) 
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Experiences  in  building  time  series  models  which 
connect  the  flows  in  two  Icelandic  rivers  with  the 
meteorological  variables  of  precipitation  and  tem- 
perature are  reported.  The  geographical  and  mete- 
orological conditions  of  the  Vatnsdalsa  and  Jo- 
kulsa rivers  are,  in  many  aspects,  similar.  The  main 
characteristic  of  Vatnsdalsa  is  direct  runoff.  The 
most  important  difference  of  the  drainage  area  of 
Jokulsa  eystri  as  compared  with  Vatnsdalsa  is  that 
it  includes  a  glacier  covering  155  sq  km  out  of  a 
total  area  of  1200  sq  km.  In  areas  where  precipita- 
tion may  be  either  in  the  form  of  rain  or  snow 
linear  models  are  inadequate  to  describe  the  rela- 
tionship between  the  river  and  the  meteorological 
variables.  The  methodology  of  threshold  models 
seems  to  be  well  suited  to  whether  it  is  freezing  or 
not.  The  possibility  of  identifying  an  alternative 
threshold  variable  is  also  explored.  To  a  certain 
extent,  the  results  support  the  view  that  threshold 
models  may  be  suitable.  Apart  from  long-term 
changes  in  the  geography  the  flow  is  completely 
determined  by  the  weather;  there  is  no  feedback 
detectable  on  the  level  of  accuracy  attainable  by 
actual  observations.  The  estimated  models  hardly 
accord  with  this,  however,  for  the  autoregressive 
coefficients  contribute  much  more  to  the  descrip- 
tion of  the  variations  of  the  rivers  than  the  meteor- 
ological variables.  The  threshold  models  can  only 
be  considered  partially  successful  from  the  point  of 
view  of  reducing  the  data  to  'Gaussian  white 
noise'.  There  are  various  possibilities  of  improving 
upon  the  modeling.  Among  these  are  the  introduc- 
tion of  more  meteorological  variables,  such  as 
wind  and  radiation  or  precipitation  from  more  than 
one  station.  Direct  observations  of  the  state  of  the 
hydrological  system,  might  be  more  to  the  point. 
With  such  information  appropriate  modeling 
would  offer  a  great  deal  from  the  models  presented 
in  this  paper.  However,  sharp  changes  in  relations 
in  relationships  according  to  temperature  and  the 
presence  of  snow  would  still  be  present.  Thresh- 
olds in  some  form  could  also  be  convenient  for 
dealing  with  the  nonlinearity  in  more  elaborate 
models.  (Peters-PTT) 
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A  method  for  the  statistical  identification  of  stor- 
age models  for  daily  riverflow  time  series,  together 
with  numerical  results,  is  described.  The  first  step 
in  the  identification  process  is  to  obtain  a  discrete 
time  version  of  a  storage  model  using  a  local 
linearization  approach.  It  is  shown  that  the  discrete 
time  version  thus  obtained  may  be  utilized  in  the 
identification  of  the  original  storage  model.  A  sta- 
tistical method  for  the  identification  of  daily  rain- 
fall time  series  models  used  in  simulation  is  also 
presented.  This  identification  procedure  employs 
the  manimiim  likelihood  method  for  point  process 
data  analysis  and  is  illustrated  by  means  of  numeri- 
cal examples.  (Author's  abstract) 
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pendence, Time  series. 

The  usefulness  of  fractional  differencing  to  time- 
series  modeling  is  discussed,  with  emphasis  on 
hydrologic  applications.  A  methodology  for  fitting 
fractionally  differenced  ARIMA  models  is  de- 
scribed, and  examples  are  presented.  Fractional 
differencing  is  a  tool  for  modeling  time  series 
which  have  long-term  dependence;  i.e.,  series  in 
which  the  correlation  between  distant  observa- 
tions, though  small,  is  not  negligible.  Fractionally 
differenced  ARIMA  models  are  formed  by  permit- 
ting the  differencing  parameter  d  in  the  Box-Jen- 
kins ARIMA  (p,d,q)  models  to  take  nonintegral 
values;  they  permit  the  simultaneous  modeling  of 
the  long-term  and  short-term  behavior  of  an  ob- 
served time  series.  In  many  applications  the  utility 
of  fractional  differencing  may  be  small.  The  usual 
ARIMA  models  can  approximate  the  dependence 
structure  of  any  finite  length  of  time  series  and  will 
be  adequate  for  short-term  forecasting  of  individ- 
ual values.  The  benefits  of  fractional  differencing 
may  be  most  evident  in  long-term  prediction,  espe- 
cially in  forecasts  of  long  run  averages  of  time 
series.  For  many  water  resources  projects  the 
project  lifetime  will  be  too  short  for  long-term 
dependence  to  be  of  any  importance.  The  kind  of 
power-law  dependence  which  is  modeled  by  frac- 
tional differencing  occurs  in  a  wide  range  of  fields 
of  scientific  inquiry  and  seems  worth  further  inves- 
tigation. (Peters-PTT) 
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Stochastic  techniques  for  modeling  of  multivariate 
time  series  of  inputs  and  outputs  of  water  resource 
systems  are  analyzed  and  discussed.  Alternative 
approaches  suggested  for  modeling  multiseries  of 
water  resources  systems  are  reviewed  and  com- 
pared. Most  approaches  fall  within  the  general 
framework  of  multivariate  ARMA  models.  Formal 
modeling  procedures  suggest  a  three-stage  iterative 
process,  namely:  model  identification,  parameter 
estimation  and  diagnostic  checks.  Although  a 
number  of  statistical  tools  are  already  available  to 
follow  such  modeling  process,  in  general,  it  is  not 
an  easy  task,  especially  if  high  order  vector 
ARMA  models  are  used.  However,  simpler 
ARMA  models  such  as  the  contemporaneous  and 
the  transfer-function  models  may  be  sufficient  for 
most  applications  in  water  resources.  Examples  of 
modeling  bivariate  and  trivariate  streamflow  series 
are  presented.  Alternative  modeling  procedures 
are  used  and  compared  by  using  data  generation 


techniques.  The  results  suggest  that  low  order 
models,  as  well  as  contemporaneous  ARMA 
models,  reproduce  quite  well  the  main  statistical 
characteristics  of  the  time  series  analyzed.  It  is 
assumed  that  the  same  conclusions  apply  for  most 
water  resources  time  series.  Future  developments 
and  applications  of  aggregation  approaches  offer  a 
viable  alternative  for  multivariate  modeling  of 
water  resources  time  series.  (Peters-PTT) 
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The  Contemporaneous  Autoregressive-Moving 
Average  (CARMA)  model  is  a  simple  and  efficient 
model  that  can  be  used  to  fit  many  multivariate 
hydrological  time  series.  For  certain  types  of  mul- 
tistation river  flow  systems,  the  CARMA  model  is 
naturally  obtained  when  the  physical  restrictions  of 
the  system  or  the  characteristics  of  the  data  are 
taken  in  consideration  during  the  formulation  of 
the  model.  It  is  shown  how  the  CARMA  model 
can  optimally  be  used  to  handle  multiple  time 
series  where  the  number  of  observations  in  each 
series  may  be  different.  Adequate  model  building 
techniques,  as  well  as  computational  and  statistical 
efficient  algorithms  to  estimate  the  parameters  of 
the  model,  are  given.  The  methodologies  and  ap- 
plications of  the  CARMA  model  are  illustrated 
with  three  examples.  It  is  also  shown  how  the  full 
multivariate  ARMA  model  may  lead  to  losses  in 
efficiency  of  the  estimators  when  the  CARMA 
model  is  adequate.  (Author's  abstract) 
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Past  studies  are  reviewed  and  present  and  future 
usefulness  of  remote  sensing  in  hydrologic  models 
is  evaluated.  Remotely  sensed  variables  such  as 
land  cover  type  and  snow  cover  extent  can  be  used 
directly  and  effectively  in  a  few  specific  hydrolog- 
ic models.  Regression  models  can  also  be  devel- 
oped using  physiographic  and  snow-cover  data  to 
permit  estimation  of  discharge  characteristics  over 
extended  periods  such  as  a  season  or  year.  Most 
models,  however,  are  not  appropriate  to  readily 
accept  as  input  the  various  types  of  remote  sensing 
parameters  that  can  be  obtained  now  or  in  the 
future.  Because  this  new  technology  has  the  poten- 
tial for  producing  hydrologic  data  that  has  signifi- 
cant information  content  on  an  areal  basis,  both 
inexpensively  and  repetitively,  effort  can  be  devot- 
ed to  either  modifying  existing  models  or  develop- 
ing new  models  that  can  use  these  data.  Minor 
modifications  would  allow  the  remote  sensing  data 
to  be  used  in  an  ancillary  way  to  update  the  model 
state  variables,  whereas  major  structural  modifica- 
tions or  new  models  would  permit  direct  input  of 
the  data  through  remote  sensing  compatible  algo- 
rithms. Although  current  remote  sensmg  inputs  to 
hydrologic  models  employ  only  visible  and  near 
infrared  data,  model  modification  or  development 
should  accommodate  microwave  and  thermal  in- 
frared data  that  will  be  more  widely  available  in 
the  future.  (Author's  abstract) 
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The  principle  of  maximum  entropy  (POME)  wi 
used  to  derive  the  two-parameter  gamma  distribi 
tion  used  frequently  in  synthesis  of  instantaneou 
or  finite-period  unit  hydrographs.  The  method  c 
parameter  estimation  is  compared  with  the  metl 
ods  of  moments  (MOM),  cumulants  (MOC),  maxi 
mum  likelihood  estimation  (MLE),  and  leal 
squares  (MOLS).  The  POME  yielded  the  minima] 
ly  prejudiced  gamma  distribution  by  maximizin, 
the  entropy  subject  to  two  appropriate  constraint 
which  were  the  mean  of  real  values  and  the  mea 
of  the  logarithms  of  real  values  of  the  variable.  1 
provided  a  unique  method  for  parameter  estimt 
tion.  Experimental  data  were  used  to  compare  thi 
method  with  the  methods  of  moments,  cumulanti 
maximum  likelihood  estimation,  and  least  square 
POME  can  be  used  to  derive  the  two-paramet< 
gamma  distribution,  provided  the  two  require 
appropriate  constraints  are  specified.  It  offers  a 
alternative  method  for  parameter  estimation.  Ther 
exists  a  unique  relationship  between  MLE  an 
POME  methods.  For  four  experimental  rainfall 
runoff  events,  the  gamma  distributions  yielded  b 
POME  were  comparable  with  those  of  MOW 
MOC,  MLE,  and  MOLS.  For  these  events  th 
peak  time  was  more  accurately  reproduced  b 
POME  than  MOM  and  MOLS  but  the  opposit 
was  true  for  peak  discharge.  The  recession  hydrc 
graph  was  better  reproduced  by  POME  tha 
MOM  and  MOLS  but  the  opposite  was  true  for  th 
rising  hydrograph.  (Peters-PTT) 
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.  method  for  determining  the  typical  slope  of  a 
■sin  is  proposed  which  considers  basin  geometry 
id  geomorphological  characteristics  and  in- 
olves  only  those  quantities  that  can  be  easily 
itracted  from  topographic  maps.  Characteristic 
tan  slope  values  of  19  Appalachian  Plateau  wa- 
nteds were  determined  using  this  method.  These 
alues  were  compared  with  those  using  Horton's 
itersection  line  method  and  with  those  derived 
om  county  soil  survey  reports  and  maps.  Com- 
irisons  showed  close  agreement  between  the 
iree  sets  of  values.  Similar  comparisons  involving 
ilues  obtained  by  previous  slope  methods  indicat- 
1  that  they  were  poorly  related  to  actual  average 
isin  slope,  and  that  most  were  incapable  of  de- 
leting small  differences  in  slope  between  similar 
■atersheds.  The  proposed  method  significantly  re- 
uces  the  amount  of  work  required  by  other  meth- 
is  of  comparable  accuracy.  (Michael-PTT) 
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Emerging  problems  of  environmental  change  and 
f  long  range  hydrologic  forecasting  demand 
Dowledge  of  the  hydrologic  cycle  at  global  rather 
um  catchment  scale.  Changes  in  atmosphere  and/ 
r  landscape  characteristics  modify  the  earth's  me- 
ibolism  through  changes  in  its  biogeochemical 
ycles.  The  most  basic  of  these  is  the  water  cycle 
'hich  directly  affects  the  global  circulation  of 
oth  atmosphere  and  ocean,  and  hence  is  instru- 
lental  in  shaping  weather  and  climate.  Defining 
le  spatial  extent  of  the  environmental  impact  of  a 
5cal  land  surface  change,  or  identifying,  for  fore- 
asting  purposes,  the  location  and  nature  of  climat- 
:  anomalies  that  may  be  causally  linked  to  local 
ydrologic  persistencies,  requires  global  scale  dy- 
amic  modeling  of  the  coupled  ocean-atmosphere- 
md  surface.  Development,  evaluation,  verifica- 
on,  and  use  of  these  models  requires  the  active 
articipation  of  hydrologists  along  with  a  wide 
uige  of  other  earth  scientists.  The  current  state  of 
hese  models  with  respect  to  hydrology,  their 
weaknesses,  data  needs,  and  potential  utility  are 
liscussed.  (Author's  abstract) 
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lrologic  models.  Floods. 

["he  search  for  regularities  in  hydrologic  relation- 
hips  is  discussed  against  the  background  of  the 
Seneral  types  of  predictive  models  used  in  sciences. 


The  various  approaches  to  the  study  of  water  are 
compared  and  contrasted.  Flood  hydrology  at  the 
present  time  draws  both  on  a  microscale  approach 
based  on  continuum  mechanics  and  on  a  macros- 
cale  approach  based  on  the  statistical  study  of  large 
aggregates.  Neither  approach  is  entirely  appropri- 
ate to  catchment  hydrology,  which  involves  sys- 
tems intermediate  in  size  between  the  local  scale  at 
a  major  geographical  region.  Nevertheless,  the  mi- 
croscale and  macroscale  approaches  are  relevant  to 
the  formulation  and  verification  of  hydrologic  laws 
at  the  intermediate  mesoscale  of  the  catchment. 
Those  elements  of  present  flood  hydrology  that  are 
soundly  based  on  deductions  from  hypotheses  con- 
finned  by  data  either  hydrologic  or  nonhydrologic 
would  contribute  in  varying  degrees  to  a  scientific 
theory  of  flood  hydrology  at  the  catchment  scale. 
A  good  deal  of  work  needs  to  be  done  to  develop 
such  a  theory  through  synthesis  and  new  inspira- 
tion. It  is  appreciated  that  in  the  interim,  practical 
hydrologists  must  continue  to  use  existing  tech- 
niques to  solve  problems  of  economic  and  social 
importance.  However,  the  endeavor  to  produce 
such  a  theory  would  be  well  worthwhile.  (Lantz- 
PTT) 
W87-02315 


NOTE  ON  SIMULATION  OF  SAMPLES  OF 
GAMMA-AUTOREGRESSrVE  VARIABLES, 

George    Washington    Univ.,    Washington,    DC. 

International  Water  Resources  Inst. 

J.  T.  B.  Obeysekera,  and  V.  Yevjevich. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  10,  p  1569-1572,  October  1985.  5  fig,  13  ref. 

NSF  Grant  CEE-7916817. 

Descriptors:  *  Simulation  analysis,  *Autoregressive 
models,  'Distribution  analysis,  'Hydrologic 
models,  Model  studies,  Statistical  analysis,  Stochas- 
tic hydrology,  Mathematical  studies. 

The  generation  of  samples  of  stochastic  processes 
of  given  autocorrelation  structure  and  marginal 
distribution  is  a  current  problem  in  stochastic  hy- 
drology. Past  attempts  to  solve  this  problem  have 
focussed  attention  primarily  on  generating  samples 
of  skewed  hydrologic  variables  of  the  first-order 
autoregressive  model.  Another  widely  suggested 
procedure  uses  a  skewed  distribution.  A  procedure 
for  the  generation  of  samples  of  an  autoregressive 
scheme  that  has  an  exact  gamma  marginal  distribu- 
tion with  given  mean,  variance,  and  skewness  is 
reported.  Some  characteristics  of  the  commonly 
used  Wilson-Hilferty  transformations  are  dis- 
cussed. The  modified  Wilson-Hilferty  transforma- 
tion is  shown  to  have  a  mixed  distribution  with  a 
nonnegligible  probability  mass  at  its  lower  bound. 
For  high  skewness  within  the  limits  of  its  suggest- 
ed applicability  the  probability  mass  can  be  large, 
with  the  probability  density  function  of  the  modi- 
fied Wilson-Hilferty  variate  significantly  deviating 
from  the  corresponding  gamma  distribution  it  is 
intented  to  approximate.  (Lantz-PTT) 
W87-02387 
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DETERMINATION  OF  ACETIC,  FORMIC, 
AND  PROPANOIC  ACTDS  EM  RATN  WATER 
BY  REVERSE-PHASE  HIGH-PERFORMANCE 
LIQUTD  CHROMATOGRAPHY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01866 


COMPARATIVE  ANALYSIS  OF  TECHNIQUES 
FOR  SPATIAL  ENTERPOLATION  OF  PRE- 
CIPITATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

G.  Q.  Tabios,  III,  and  J.  D.  Salas. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  365-380,  June  1985.  12  fig,  11  tab,  21  ref.  NSF 

Grant  CEE-8 110782. 

Descriptors:  *Probaability  distribution,  •Interpola- 
tion   techniques,    *  Precipitation,    'Mathematical 
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studies,  'Least  squares  method,  Thiessen  polygon, 
Polynomial  interpolation,  Inverse  distance  method, 
Multiquadric  interpolation,  Optimal  interpolation, 
Kriging  interpolation,  West  Point,  Crete,  Hastings, 
Osceloa. 

The  applicability  of  various  proposed  interpolation 
techniques  for  estimating  annual  precipitation  at 
selected  sites  is  examined.  These  techniques  in- 
clude the  commonly  used  Thiessen  polygon,  the 
classical  polynomial  interpolation  by  Lagrange  or 
least-squares  method,  the  inverse  distance  method, 
multiquadric  interpolation,  optimal  interpolation, 
and  Kriging  interpolation.  Thirty  years  of  annual 
precipitation  data  at  29  stations  located  in  the 
Region  II  of  the  North  Central  continental  United 
States  are  used  for  the  study.  The  stations  include: 
Albion,  Arcadia,  Aurora,  Beatrice  1,  Clay  Center, 
Crete,  Ericson  6WNW,  Ewing,  Fairmont,  Frank- 
lin, Genoa  2W,  Hastings,  Kearney  Lincoln  Agro 
Farm,  Oakdale,  Osceloa,  Osmond,  Ravenna,  St. 
Paul,  Schuyler,  Stanton,  Superior,  Upland,  Utica, 
Wahoo,  Wakefield,  Walthill,  Western,  and  West 
Point.  The  comparison  is  based  on  the  error  of 
estimates  obtained  at  the  following  five  selected 
sites:  Ericson,  West  Point,  Crete,  Hastings,  and 
Osceloa.  The  Kriging  and  optimal  interpolation 
techniques  are  superior  to  the  other  techniques. 
However,  the  multiquadric  technique  is  almost  as 
good  as  those  two.  The  inverse  distance  interpola- 
tion and  the  Thiessen  polygon  gave  fairly  satisfac- 
tory results  while  the  polynomial  interpolation  did 
not  produce  good  results.  (Peters-PTT) 
W87-01909 


STORM  CHARACTERISTICS  OF  CONVEC- 
TTVE-SCALE  PRECD?ITATION, 

Texas  Tech  Univ.,  Lubbock.  Atmospheric  Science 

Group. 

E.  A.  Pani,  and  D.  R.  Haragan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  393-405,  June  1985.  12  fig,  6  tab,  7  ref. 

Descriptors:  •  Precipitation,  •Storms,  *Radar,  Hy- 
drometeorology,  Hydrology,  Meteorology,  Data 
classification  scheme,  Probability  distribution, 
Storm  duration,  Rainfall  volume,  Clusters,  Remote 
sensing,  Satellites. 

A  classification  scheme  for  convective  precipita- 
tion, having  applications  in  both  analysis  and  mod- 
eling of  meteorological  and  hydrological  events,  is 
presented.  The  method  is  based  upon  observations 
of  rainfall  at  the  ground,  radar  scans  of  storm 
events,  and  visible  and  infrared  satellite  imagery  of 
larger  storm  systems.  A  data  classification  scheme 
for  convective  precipitation  with  characteristics 
which  are  distinctly  different  among  the  four  cate- 
gories has  been  established.  Empirical  cumulative 
probability  distributions  for  storm  duration,  rainfall 
volume,  and  time  between  storms  were  derived  for 
each  of  the  convective  categories  and  showed 
marked  dissimilarities.  These  distributions  are  par- 
ticularly useful  for  the  development  of  meteorolog- 
ical and  hydrological  models.  The  stratification  is 
applicable  to  the  experimental  design  of  weather 
modification  projects.  When  atmospheric  condi- 
tions limit  storm  development  to  cells,  rain  was 
seldom  observed.  Cells,  that  produce  small 
amounts  of  rainfall  when  they  do  precipitate, 
would  not  appear  to  be  likely  candidates  for  rain- 
fall enhancement  attempts  unless  they  could  be 
induced  to  form  clusters  and  extend  their  short 
lifetimes.  Small  clusters  also  produce  small 
amounts  of  rain,  but  since  they  are  longer  lived 
than  cells,  may  be  better  candidates  for  seeding  if 
they  could  be  encouraged  to  form  large  clusters. 
Large  and  nested  clusters  usually  produce  large 
amounts  of  natural  precipitation.  A  few  of  these 
large  storms  usually  account  for  most  of  a  season's 
rainfall.  (Peters-PTT) 
W87-01911 


REGIONAL  FREQUENCY  ANALYSIS  OF  HY- 
DROLOGIC MULTTYEAR  DROUGHTS, 

Kansas  State  Geological  Survey,  Lawrence. 

J.  Sadeghipour,  and  J.  A.  Dracup. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  481-487,  June  1985.  3  fig,  4  tab,  25  ref.  NSF 

Grant  77-11137;  Univ.  California  Water  Resources 
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Center  Grant  W-61 5. 

Descriptors:  'Drought,  'Frequency  analysis, 
'Multivariate  analysis,  Hydrologic  models,  Cali- 
fornia, Sacramento  Valley,  San  Joaquin  Valley. 

Regional  frequency  analysis  of  hydrologic  mul- 
tiyear  drought  is  discussed.  A  drought  event  is 
defined  by  three  parameters:  severity,  duration, 
and  magnitude.  A  drought  is  characterized  as  any 
year  or  consecutive  number  of  years  during  which 
average  annual  streamflow  is  continuously  below 
the  long-term  mean  annual  runoff.  A  method  is 
proposed  to  standardize  drought  severities  with  a 
duration  adjustment  to  enable  comparison  among 
drought  events.  The  possibility  of  generating  a 
long  series  of  hydrologic  droughts  by  use  of  the 
statistical  parameters  derived  from  the  short  histor- 
ical sample  is  investigated.  The  proposed  proce- 
dures are  applied  to  historical  streamflow  records 
from  the  Central  Valley  region  of  California.  The 
Central  Valley  is  divided  into  two  subdivisions:  the 
Sacramento  Valley  in  the  north  and  the  San  Joa- 
quin Valley  in  the  south.  Seven  San  Joaquin  Valley 
streams  were  used  in  the  regional  frequency  study: 
Choschilla  R.,  Falls  Cr.,  Merced  R.,  Middle  Tuo- 
lumne R.,  San  Joaquin  R.,  South  Tuolumne  R.,  and 
Woods  Cr..  In  applying  extreme  drought  frequen- 
cy analysis  to  the  San  Joaquin  Valley  streams,  a 
drought  with  a  recurrence  interval  of  125  years 
was  determined  from  a  historic  record  of  46  years. 
The  index  drought  method  is  utilized  to  estimate 
droughts  associated  with  exceedence  probabilities 
from  about  10  percent  to  90  percent.  By  combining 
the  results  of  these  two  analyses,  a  single  regional 
drought-frequency  curve  can  be  obtained.  This 
study  proposes  a  standardization  method  to  put  the 
drought  events  with  different  durations  on  a  com- 
parable basis.  The  regional  drought  frequency 
study  demonstrates  the  necessity  of  improvements 
in  the  present  techniques  for  the  frequency  analysis 
of  droughts.  Extensive  research  remains  to  be  ac- 
complished in  the  regional  hydrologic  analysis  of 
the  severity,  duration,  and  frequency  of  droughts. 
(Peters-PTT) 
W87-01922 


SATELLITE  PASSIVE  37-GHZ  SCATTERING- 
BASED  METHOD  FOR  MEASURING  OCEAN- 
IC RAIN  RATES, 

National  Aeronautics  and  Space  Administration, 

Huntsville,  AL.  George  C.  Marshall  Space  Flight 

Center. 

For  primary  bibliographic  entry  see  Field  7B. 
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MULTIPLE  REMOTE  SENSOR  OBSERVA- 
TIONS OF  SUPERCOOLED  LIQUID  WATER 
IN  A  WINTER  STORM  AT  BEAVER,  UTAH, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
K.  Sassen,  R.  M.  Rauber,  and  J.  B.  Snider. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  6,  p  825-834,  June  1986.  9 
fig,  2  tab,  7  ref.  NOAA  Awards  83-5175,  84-5237, 
and  83-5187. 

Descriptors:  'Remote  sensing,  'Supercooling, 
•Clouds,  'Water,  'Storms,  'Beaver,  Utah,  Cloud- 
seeding,  Snow,  Storm  water,  Temporal  distribu- 
tion, Spatial  distribution,  Precipitation,  Weather 
modification. 

Remote  sensing  observations  are  used  to  character- 
ize the  temporal  and  spatial  distribution  of  cloud 
liquid  water  in  a  winter  storm  from  the  1983  Utah/ 
NOAA  Cooperative  Weather  Modification  Pro- 
gram. The  remote  sensors,  located  at  a  mountain- 
base  site  near  Beaver,  Utah,  consisted  of  a  dual- 
channel  microwave  radiometer  operated  in  an  azi- 
muthal  scanning  mode,  and  a  polarization  lidar  and 
K  sub  u-band  radar  both  operated  in  the  vertically 
pointing  mode.  The  cloud  system  was  associated 
with  the  passage  of  a  weak  cold  front  and  pro- 
duced only  light  snowfall  across  the  barrier  net- 
work of  precipitation  gages.  Although  the  amounts 
of  supercooled  water  detected  radiometrically 
varied  considerably  during  the  storm,  liquid  water 
depths  were  consistently  enhanced  in  the  direction 
of  the  barrier.  The  spatial  distribution  of  liquid 
water  underwent  a  transition  from  a  primarily  oro- 
graphic distribution  to  a  more  area-wide  pattern 


immediately  behind  the  front,  and  then  became 
convective  as  the  storm  dissipated.  A  new  method 
of  analysis  applied  to  the  scanning  microwave  radi- 
ometer measurement  appears  promising  for  relat- 
ing liquid  water  concentrations  with  the  local  to- 
pography. The  near  real-time  availability  of  the 
measurements  may  lead  to  improvements  in  cloud 
seeding  strategies.  (Author's  abstract) 
W87-01961 


WATER  VAPOR  VERTICAL  PROFILE  STRUC- 
TURES RETRIEVED  FROM  SATELLITE  DATA 
VIA  CLASSD7ICATION  AND  DISCRIMINA- 
TION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

A.  E.  Lipton,  D.  W.  Hillger,  and  T.  H.  Vonder 
Haar. 

Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  6,  p  1103-1111,  June  1986.  8  fig,  2  tab,  25  ref. 

Descriptors:  'Water  vapor,  'Profiles,  'Satellite 
technology,  'Classification,  'Weather  forecasting, 
Statistical  analysis,  Mathematical  studies,  Weather, 
Regression  analysis,  Precipitation,  Forecasting. 

A  method  is  presented  for  retrieving  the  basic 
vertical  structure  of  water  vapor  profiles  from 
satellite-observed  radiances.  The  statistical  tools  of 
empirical  orthogonal  function  analysis  and  cluster- 
ing were  used  to  define  classes  of  vertical  structure 
of  water  vapor.  As  a  result,  any  water  vapor 
sounding  can  be  assigned  to  one  of  four  vertical 
structure  classes.  Each  class  was  shown  to  be 
identified  with  certain  types  of  weather  features. 
Multiple  regression  was  used  to  retrieve  approxi- 
mate total  precipitable  water  by  use  of  brightness 
temperatures  simulated  for  the  Defense  Meteoro- 
logical Satellite  Program  SSH-2  infrared  sounder, 
resulting  in  explained  variances  of  about  80%. 
Discriminant  analysis  was  then  applied  to  retrieve 
the  vertical  structure  class  of  each  water  vapor 
profile,  giving  percentages  of  correct  discrimina- 
tion near  60%.  Selection  from  among  the  SSH-2 
spectral  channels  was  used  to  optimize  both  the 
total  water  regression  and  the  structure  class  dis- 
crimination. It  also  was  shown  that  separation  of 
soundings  by  total  water  content  generally  im- 
proves discrimination  skill  by  a  few  percent.  The 
results  suggest  that  this  retrieval  approach  should 
be  particularly  useful  for  subjective  weather  fore- 
casting. (Author's  abstract) 
W87-02042 


RAINFALL  SHORTAGE  AND  EL  NINO- 
SOUTHERN  OSCILLATION  IN  NEW  CALE- 
DONIA, SOUTHWESTERN  PACIFIC, 

Surtropac  Group,  Noumea  (New  Caledonia). 
A.  Morliere,  and  J.  P.  Rebert. 
Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  6,  p  1131-1137,  June  1986.  6  fig,  4  tab,  10  ref. 

Descriptors:  'Rainfall,  *E1  Nino,  'New  Caledonia, 
•Rainfall  distribution,  'Seasonal  variation, 
•Weather  forecasting,  Precipitation,  Statistical 
analysis,  Mathematical  studies,  Forecasting, 
Drought. 

About  three  months  after  the  beginning  of  an  El 
Nino/Southern  Oscillation  (ENSO)  year,  a  rainfall 
shortage  develops  over  all  of  New  Caledonia  and 
lasts  for  12  months.  There  is,  on  the  average,  a 
22%  decrease  over  the  mean  monthly  rainfalls  for 
one  year.  This  result  is  based  on  the  study  of  a 
rainfall  composite,  and  of  a  composite  obtained 
from  the  first  empirical  orthogonal  function 
(EOF),  extracting  more  than  half  of  the  variance 
over  30  years  of  measurement  at  18  stations.  Poor 
correlation  with  the  Southern  Oscillation  index 
shows  that  only  a  small  part,  if  any,  of  the  rainfall 
variance  is  predictable  through  ENSO.  Though 
the  one-year  shortage  is  significant,  the  monthly 
variability  in  a  drought  period  is  strong,  and  in 
order  to  interpret  the  shortage  in  probabilistic 
terms  one  would  need  to  adjust  the  rainfall  distri- 
bution, or  transform  this  distribution  to  percentile 
ranks.  However,  the  phenomenon  can  be  consid- 
ered as  its  own  predictor,  and  it  is  concluded  that 
disasters  associated  with  the  drought  could  be  fore- 
casted six  months  in  advance.  (Doria-PTT) 
W87-02043 


INFLUENCE  OF  THE  ATLANTIC,  PACIFK 
AND  INDIAN  OCEANS  ON  SAHEL  RAD 
FALL, 

British    Meteorological    Office,    Bracknell    (Eo) 

land). 

T.  N.  Palmer. 

Nature  NATUAS,  Vol.  322,  No.  6076,  p  251-25 

July  17,  1986.  3  fig,  7  ref. 

Descriptors:  'Atlantic  Ocean,  'Drought,  'Pacif 
Ocean,  'Indian  Ocean,  *Sah  'Rainfall,  'Weathe 
'Climatology,  Water  temperature,  Temperatur 
Model  studies  Precipitation  rate,  Rainfall  distribi 
tion. 

Persistently  dry  and  wet  periods  of  several  years  i 
the  Sahel  have  been  accompanied  by  global-sea 
patterns  of  sea-surface  temperature  (SST)  anomal 
The  response  of  a  general  circulation  mod 
(GCM)  of  the  atmosphere  to  an  observed  compo 
ite  SST  difference  field  between  a  number  of  sue 
dry  and  wet  periods  has  been  reported  elsewhei 
to  show  substantial  reduction  in  Sahel  rainfall  cor 
pared  with  values  from  a  simulation  with  climat 
logical  SSTs.  The  same  model's  response  to  tl 
individual  components  of  the  composite  SST  di 
ference  field  in  the  Atlantic,  Pacific,  and  Indij 
Oceans.  Over  the  western  Sahel,  the  Atlantic  at 
Pacific  fields  have  a  comparable  effect  in  reducii 
rainfall,  whereas  the  Indian  Ocean  field  produces 
slight  enhancement.  Results  suggest  that,  over  tl 
eastern  Sahel,  the  Indian  Ocean  has  the  dominai 
role  in  reducing  rainfall.  (Doria-PTT) 
W87-02076 


ACTDITY  OF  SCOTTISH  RATNFALL  INFLl 
ENCED  BY  CLIMATIC  CHANGE 

University  of  East  Anglia,  Norwich  (England 

Climatic  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 
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CONTRASTING  RESPONSE  TO  SIMULATE 
ACTD  RAIN  OF  LEAVES  AND  COTYLEDOr> 
OF  CABBAGE  (BRASSICA  OLERACEA  L.j. 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02081 


CLTMATE  PREDICTION  ES  THE  TROPICS, 

Wisconsin  Univ.-Madison.  Dept.  of  Meteorolog 
S.  Hastenrath. 

Bulletin  of  the  American  Meteorological  Societ 
Vol.  67,  No.  6,  p  696-702,  June  1986.  4  fig,  70  « 
NSF  Grant  ATM84-13575. 

Descriptors:  'Climatology,  'Tropic  zone,  'Weat 
er  forecasting,  'Prediction,  Climatic  data,  Climat 
zones,  Meteorological  data  collection,  Statistic 
analysis,  Statistical  methods,  Rainfall,  Monsoot 
India,  Indonesia,  El  Nino,  Seasonal  variatio 
Drought,  Brazil,  Africa,  Hurricanes. 

Results  of  published  work  on  climate  prediction 
several  tropical  areas  are  presented  and  five  cat 
gories  of  prediction  approaches  are  suggeste 
These  include:  (1)  extrapolation  of  empirically  i 
theoretically  deduced  periodicities;  (2)  assessme 
of  statistical  relationships  between  rainfall  and  v« 
ious  meteorological  elements;  (3)  the  relationsh 
betwen  preseason  rainfall  and  that  at  the  height 
the  rainy  season;  (4)  diagnostic  studies  of  clima 
and  circulation  anomalies  coupled  with  statistic 
methods;  and,  (5)  numerical  models.  The  predi 
tive  potential  of  these  methods  are  evaluated 
terms  of  the  practical  benefits  of  climate  predi 
tion.  (Michael-PTT) 
W87-02109 


URBAN  HYDROMETEOROLOGY  REVIEW, 

Illinois  State  Water  Survey  Div.,  Champaign.  C 

matology  and  Meteorology  Section. 

F.  A.  Huff. 

Bulletin  of  the  American  Meteorological  Societ 

Vol.  67,  No.  6,  p  703-71 1,  June  1986.  9  fig,  1  tab, , 

ref. 
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Descriptors:  'Weather  forecasting,  'Urban  hydrol- 
>gy,  'Chicago,  'Illinois,  'Hydrometeorology, 
Metropolitan  water  management,  Meteorological 
lata  collection,  Urban  runoff,  Storm  water,  Rain- 
all  intensity,  Rainfall-runoff  relationships,  Rain 
[ages.  Monitoring,  Thunderstorms,  Weather  modi- 
ication,  Flood  forecasting,  Flood  frequency, 
Hood  control. 

iydroclimatic  factors  in  the  design  and  operation 
if  urban  hydrologist  systems  are  discussed  in  terms 
>f  frequency  distribution  of  storm  rainfall,  time 
listribution  of  rainfall  as  illustrated  by  profiles  of 
everal  Illinois  storms,  characteristics  and  effects 
>f  intense  localized  storms,  and  hydrologic  impli- 
cations of  inadvertent  weather  modification  as 
lemonstrated  by  METROMEX  studies  of  heavy 
iinstonns  and  climate-related  increases  in  floods, 
[he  Chicago  dense  raingage  network  for  monitor- 
ng  storm  rainfall  in  an  urban  area  is  described.  The 
mportance  of  more  detailed  and  realistic  hydrocli- 
caoc  models  for  use  in  the  design  and  operation  of 
lood  control  systems  is  emphasized.  (Michael- 
PTT) 
(V87-02110 


DETERMINATION  OF  ERODABJXITY  OF  A 
SUBTROPICAL  CLAY  SOIL:  A  LABORATORY 
RAINFALL  SIMULATOR  EXPERIMENT, 

Institute    of    Agricultural    Engineering,    Harare 

Zimbabwe). 

For  primary  bibliographic  entry  see  Field  2J. 

5V87-02119 


EFFECT  OF  SOWING  TIME  ON  GROWTH, 
HELD  AND  WATER-USE  OF  RAIN-FED 
(VHEAT  ES  THE  WIMMERA,  VIC, 

Victoria  Dept.  of  Agriculture,  Werribee  (Austra- 
lia). Animal  Research  Inst. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02142 


INFLUENCE  OF  TRANSITION  METAL  COM- 
PLEXES ON  ATMOSPHERIC  DROPLET 
ACIDITY, 

Bell  Labs.,  Murray  Hill,  NJ. 
T.  E.  Graedel,  C.  J.  Weschler,  and  M.  L.  Mandich. 
Nature  NATO  AS,  Vol.  317,  No.  6034,  p  240-242, 
September  19,  1985.  1  fig,  3  tab,  32  ref. 

Descriptors:  'Transition  metals,  'Acid  rain, 
•Metal  complexes,  'Acidity,  'Atmospheric  drop- 
lets, Metals,  Precipitation,  Water  chemistry. 

Transition  metals  are  among  the  common  constitu- 
ents of  cloud  droplets,  raindrops,  and  other  atmos- 
pheric droplets.  In  order  to  evaluate  the  relative 
importance  of  pathways  catalysed  by  transition 
metals  in  the  atmospheric  droplet  chemistry  a  de- 
tailed model  of  chemistry,  the  first  of  its  kind,  has 
been  modeled  which  incorporates  transition  metal 
complexes.  The  computer  simulations  suggested 
that  at  pH  4,  transition  metal  catalysed  pathways 
account  for  30-55%  of  the  oxidation  of  S(TV)  to 
SfVI).  The  calculations  which  were  made  suggest- 
ed that  transition  metal  reactions  are  the  principal 
sources  of  free  radicals  in  atmospheric  droplets  and 
that  a  catalytic  cycle  involving  the  Fe(II)  -  Fe(III) 
couple  was  an  efficent  producer  of  organic  acids 
from  oxidation  of  the  ubiquitous  atmospheric  alde- 
hydes. (Author's  abstract) 
W87-02173 


REGIONAL  ACTOIC  CLOUD/FOG  WATER 
EVENT  IN  THE  EASTERN  UNITED  STATES, 

Institute  of  Ecosystem  Studies,  Millbrook,  NY. 
K.  C.  Weathers,  G.  E.  Likens,  F.  H.  Bormann,  J. 
S.  Eaton,  and  W.  B.  Bowden. 
Nature  NATUAS,  Vol.  319,  No.  6055,  p  657-658, 
February  20,  1986.  1  fig,  1  tab,  18  ref. 

Descriptors:  'Clouds,  'Fog,  'Water,  'Eastern 
United  States,  'Acidic  water,  'Water  pollution 
sources,  'Acid  rain,  Precipitation,  Ecosystems, 
Sulfates,  Nitrates,  Pollution. 

Cloud  and  fog  water  constitutes  an  important  hy- 
drological  input  to  specific  ecosystems.  There  are 
but  a  few  data  on  the  chemistry  of  cloud  and  fog 


water;  those  that  exist  suggest  generally  low  pH 
values  and  high  concentrations  of  major  inorganic 
cations,  anions  and  trace  metals,  when  compared 
with  rain  water  collected  from  the  same  or  nearby 
locations.  The  first  analysis  of  a  widespread,  epi- 
sodic cloud/fog  event,  using  samples  which  were 
collected  during  August  1984,  at  six  non-urban 
sites  in  the  eastern  United  States,  has  been  present- 
ed. The  analysis  showed  that  the  pH  was  extreme- 
ly low  (2.8-3.09)  and  concentrations  of  sulphate 
and  nitrate  were  7-43  times  greater  than  those  for 
average  precipitation  at  four  eastern  sites,  and 
higher  than  previously  reported  values  for  cloud/ 
fog  water  in  the  eastern  United  States.  Such  water 
may  add  ecologically  significant  amounts  of  pollut- 
ants and  nutrients  to  many  ecosystems  in  the 
region.  (Author's  abstract) 
W87-02177 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
ONE  SPECD2S  EACH  OF  PSEUDOPARMELIA, 
USNEA,  AND  UMBILICARIA, 
Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02191 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  I.  PRECTPITATION  QUANTT- 
ITES  FRO  THE  JXWAS-NETWORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

A.  H.  Johannes,  and  E.  R.  Altwicker. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.   1/2,  p  39-53,   1986.  4  4  fig,  5  tab,   17  ref. 

Descriptors:  'Acid  rain,  Precipitation  gauges, 
•Precipitation,  Watersheds,  N  Water  basin  varia- 
bility, 'Precipitation  networks,  Acidification. 

A  dense  precipitation  network  was  operated  for  45 
months  in  three  remote  watersheds  in  the  Adiron- 
dack Park  of  New  York.  The  network  consisted  of 
4  to  7  wet/dry  collectors  spaced  3  m  to  30  km 
apart;  network  operation  was  on  an  event  basis. 
The  chief  objective  was  an  accurate  determination 
of  atmospheric  inputs  into  the  three  watersheds 
and  an  assessment  of  intra-  and  interbasin  variabili- 
ty. Approximately  96%  of  all  possible  events  were 
captured.  One  of  the  watersheds  received  from  6 
to  36%  less  precipitation  on  a  seasonal  basis.  The 
capture  efficiency  relationship  between  volume 
collected  and  standard  rain  gauge  was  quantified 
and  shown  to  be  a  function  of  precipitation  quanti- 
ty, type  and  sampler  location.  (See  also  W87- 
02198,  W87-02199)  (Author's  abstract) 
W87-02197 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  II.  TEMPORAL  AND  SPATIAL 
VARIATION  OF  INORGANIC  ION  SPECTES 
ES  PRECTPITATION  OVER  THE  ILW AS-NET- 
WORK 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02198 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  HL  STATISTICAL  ANALYSIS 
OF  PRECIPITATION  DATA  FROM  THE 
ELWAS-NETWORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

E.  R.  Altwicker,  P.  E.  Shanaghan,  and  A.  H. 

Johannes. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.    1/2,  p  71-88,   1986.  4  fig,  7  tab,   19  ref,  2 

append. 

Descriptors:  'Acid  rain,  'Atmospheric  deposition, 
•Statistical  analysis,  •Precipiation,  *ILWAS-net- 
work,  New  York,  Acidification. 

A  statistical  analysis  of  the  precipitation  data  base 
from  the  Integrated  Lake- Watershed  Acidification 
Study  (ILW AS)  is  presented.  Included  in  this  anal- 
ysis are:  equivalence  of  distributional  form  of  the 
concentrations;  ion  pair  concentration  analysis;  re- 


Precipitation — Group  2B 

gression  by  site  and  season;  precipitation  type;  and 
multiple  regressions.  The  analysis  emphasized  the 
ions  H,  NH4,  S04,  and  N03.  Variability  in  H  was 
explained  through  S04  and  N03;  spatial  variability 
for  the  species  pairs  S04-H,  N03-H,  and  S04- 
NH4,  and  N03-NH4  does  not  suggest  significant 
differences  among  sites  on  a  seasonal  basis.  (See 
also  W87-02197,  W87-02198)  (Author's  abstract) 
W87-02199 


SCALE  OF  FLUCTUATION  OF  RAINFALL 
MODELS, 

Universidad  Simon  Bolivar,  Caracas  (Venezuela). 
Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

I.  Rodriguez-Iturbe. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  9,  p  15S-37S,  August  1986.   16  fig,  21  ref. 

Descriptors:  *Rainfall,  *Model  studies,  'Fluctua- 
tions, Spatial  distribution,  Temporal  distribution, 
Rainfall  distribution,  Rainfall  intensity. 

The  role  of  scale  in  the  rainfall  characterizations 
resulting  from  different  rainfall  models  is  the  main 
issue  under  study.  Three  different  types  of  models 
are  analyzed:  temporal  rainfall  models  at  a  point, 
areal  storm  rainfall  models,  and  space-time  rainfall 
representations.  The  perspective  is  taken  that  pre- 
cipitation models  need  mainly  to  incorporate  those 
features  of  the  process  which  lead  to  an  adequate 
representation  under  some  amount  of  local  averag- 
ing, either  in  time  or  in  space  or  in  space  and  time. 
Thus  the  characteristics  of  the  averaged  rainfall 
process  resulting  from  the  different  models  are 
analyzed  with  a  special  emphasis  on  the  role  of  the 
scale  of  fluctuation  of  the  process  in  these  charac- 
teristics. (Author's  abstract) 
W87-02313 


AREAL  REDUCTION  FACTORS  FROM  RAEN 
MOVEMENT, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Bengtsson,  and  J.  Niemczynowicz. 
Nordic  Hydrology,  Vol.  17,  No.  2,  p  65-82,  1986. 
11  fig,  9  tab,  20  ref. 

Descriptors:  •Rainfall  distribution,  ^Reduction  fac- 
tors, *Areal  precipitation,  *Sweden,  Convective 
storms,  Hyetographs,  Rainfall  intensity,  Rain- 
storms, Rainfall  rate,  Rainfall. 

The  relation  between  rain  movement  and  areal 
reduction  of  rain  intensity  is  investigated,  and  an 
approach  for  calculating  areal  reduction  factors 
from  point  hyetographs  and  storm  speed  is  sug- 
gested. Results  indicate  that  convective  storms 
seem  to  follow  a  similar  pattern  over  Sweden. 
Storm  speed  and  parameters  that  describe  the 
shape  of  synthetic  hyetographs  are  almost  equal 
for  different  places.  Therefore,  areal  reduction  fac- 
tors are  very  much  the  same  for  different  Scandi- 
navian cities.  A  relationship  exists  between  areal 
reduction  of  point  rainfall  and  storm  movement, 
and  from  the  information  about  rain  intensity  at  a 
point  and  storm  speed,  areal  precipitation,  and 
moving  storm  derived  areal  reduction  factors  (M- 
ARF)  can  be  determined.  If  historical  storm  data  is 
not  available,  M-ARF  can  be  estimated  from  syn- 
thetic design  storms.  M-ARF's  calculated  for  Lund 
agree  very  well  with  areal  reduction  factors  deter- 
mined from  observations  in  a  dense  net  of  rain 
gauges.  Since  convective  storms  are  of  similar 
character  at  all  places  in  Sweden,  M-ARF  calcu- 
lated by  the  moving  storm  approach  should  repre- 
sent the  true  areal  reduction  for  most  places  in 
Sweden.  (Lantz-PTT) 
W87-02327 


LOCAL  RAINFALL  VARIABILITY  -  A  POTEN- 
TIAL BIAS  FOR  BIOECOLOGICAL  STUDIES 
ES  THE  CENTRAL  AMAZON, 

Instituto   Nacional    de    Pesquisas   da   Amazonia, 

Manaus  (Brazil). 

M.  de  N.  G.  Ribeiro,  and  J.  Adis. 

Acta  Amazonica,  Vol.   14,  No.   1/2,  p   159-174, 

March-June  1984.  8  fig,  2  tab,  28  ref. 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

Descriptors:  *Amazon  Basin,  *Rainfall,  'Rainfall 
intensity,  'Statistics,  Ecology,  Microclimates,  Sea- 
sonal variation. 

Rainfall  data  registered  between  1910  and  1979  at 
Manaus  confirm  the  existence  of  a  dry  season 
between  June  and  November  (monthly  rainfall:  42- 
162  mm)  and  a  rainy  season  from  December  until 
May  (monthly  rainfall:  211-300  mm).  Annual  pre- 
cipitation amounted  to  2105  mm  with  about  75% 
of  the  rainfall  recorded  during  the  rainy  season. 
Rainfall  data  collected  over  12  months  at  eight 
stations  in  the  vicinity  of  and  at  Manaus  are  com- 
pared. Annual  precipitation  was  lower  in  Inunda- 
tion Regions  (1150-2150  mm)  compared  with  Dry- 
land Regions  (2400-2550  mm).  Considerable  differ- 
ences are  found  in  rainfall  patterns  (intensity,  fre- 
quency, and  time  of  rainfall).  This  is  also  true  for 
neighboring  stations,  even  if  data  of  an  11-year 
record  period  are  compared.  Thus,  it  is  highly 
recommended  that  precipitation  data  for  bioecolo- 
gical  studies  be  collected  at  the  study  site.  (Au- 
thor's abstract) 
W87-02430 


EFFECTS    OF    ACID    PRECIPITATION    ON 
GROUND  WATER  QUALITY  IN  THE  NORTH- 
EASTERN UNITED  STATES, 
IEP,  Inc.,  Worthington,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02468 


2C.  Snow,  Ice,  and  Frost 


THEORETICAL  AND  EXPERIMENTAL  IN- 
VESTIGATION ON  DENSE  SNOW  AVA- 
LANCHE MOTION,  (INVESTIGATION 
THEORIQUE  ET  EXPERIMENTALE  DES 
CARACTERISTIQUES  DYNAMIQUES  DES 
AVALANCHES  DE  NEIGE  DENSE), 
G.  Brugnot,  and  J.  P.  Vila. 

La  Houille  Blanche,  Vol.  85,  No.  2,  p  133-142, 
1985.  8  fig,  30  ref. 

Descriptors:  'Dense  snow,  'Avalanches,  'Navier- 
Stokes  models,  'Voellmy  models,  'Saint-Venant 
models,  Mathematical  models,  Japan,  Canada, 
Switzerland,  Soviet  Union,  France,  Computation, 
Research  programs. 

The  status  of  research  conducted  on  dense  snow 
avalanche  motion  is  discussed;  experimental  work 
is  analyzed  from  the  standpoints  of  load  measure- 
ments and  kinematic  measurements  and  modelling 
and  computation  are  discussed.  Programs  of  re- 
search in  the  following  nations  are  described: 
Japan,  Canada,  Switzerland,  Soviet  Union,  and 
France.  Models  of  simplified  type  (Voellmy), 
Navier-Stokes  unstationary  models,  and  Saint- 
Venant  models  are  described.  (Rochester-PTT) 
W87-01969 


SIGNIFICANCE  OF  GROUND  FREEZING  ON 
SOD!  BULK  DENSITY  UNDER  ZERO  TLLL- 
AGE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary   bibliographic   entry  see  Field   2G. 

W87-O2028 


MEASUREMENT  OF  ORGANIC  CARBON  IN 
POLAR  SNOW  SAMPLES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02178 


SPRING   MELTWATER   MIXING   IN   SMALL 
ARCTIC  LAKES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02253 


RADIATION  BALANCES  OF  MELTING  SNOW 
COVERS  AT  AN  OPEN  SITE  IN  THE  CEN- 
TRAL SIERRA  NEVADA,  CALIFORNIA, 


San  Diego  State  Univ.,  CA.  Dept.  of  Geography. 
E.  Aguado. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1649-1654,  November  1985.  7  fig,  2  tab, 
16  ref. 

Descriptors:  'Solar  radiation,  'Snow  cover, 
•Snowmelt,  'Sierra  Nevada,  Snowpack,  Snow 
density,  Albedo,  Cloud  cover,  Melting. 

Radiation  balances  of  melting  snowpacks  at  an 
open  site  in  the  Sierra  Nevada,  California  were 
measured  for  three  seasons.  The  snow  covers  were 
examples  of  below-normal,  near-normal  and  above- 
normal  water  equivalents.  Two  of  the  snow  covers 
melted  under  clear  skies  in  late  spring  and  the 
other  melted  under  cloudier  conditions  when  less 
extraterrestrial  radiation  was  available.  No  rela- 
tionship betwen  snow  density  and  albedo  was  ob- 
served. The  disposition  of  solar  radiation  and  albe- 
dos and  their  rates  of  decline  were  similar  for  the 
three  melt  seasons,  despite  dissimilarities  in  melt 
conditions.  Absorbed  solar  radiation  and  a  cloudi- 
ness index  were  useful  predictors  for  net  radiation, 
accounting  for  71%  of  the  total  variance.  (Au- 
thor's abstract) 
W87-02277 


MELTWATER  MOVEMENT  IN  NATURAL 
HETEROGENEOUS  SNOW  COVERS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

P.  Marsh,  and  M.  -K.  Woo. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1710-1716,  November  1985.  7  fig,  33  ref. 

Descriptors:  'Snowmelt,  'Meltwater 

movement, 'Snow  cover,  'Flow  measurement, 
Flow  profiles,  Melting,  Physical  properties,  Ice- 
water  interfaces,  Sierra  Nevada,  Canada,  Arctic, 
Hydraulic  models,  Flow  discharge,  Mathematical 
equations,  Field  tests,  Fluctuations. 

Flow  measurements  at  the  base  of  Arctic  snow 
covers  reveal  that  flow  varies  from  zero  to  240% 
over  small  areas  of  the  mean  surface  meltwater 
flux.  Flow  variability  is  primarily  controlled  by  ice 
layers  in  the  snow  cover  and  is  not  caused  by 
vertical  flow  channels  with  larger  grain  sizes. 
Daily  fluctuations  in  flow  variability  were  not 
sensitive  to  changes  in  snow  depth  or  the  number 
of  ice  layers,  but  were  inversely  related  to  flow 
volume,  with  lower  variability  during  high  flow 
days.  A  multiple-flow  path  model  was  developed 
to  route  water  down  independent  flow  paths,  each 
of  which  carried  a  different  portion  of  the  flow. 
The  model  was  successfully  applied  to  data  cover- 
ing several  days  from  the  Canadian  Arctic  and  one 
day  from  the  Sierra  Nevada,  and  may  be  generally 
applicable  to  snow  covers  in  different  environ- 
ments. (Author's  abstract) 
W87-02284 


CLASSIFICATION  OF  SEASONAL  SNOW 
COVER  CRYSTALS, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

S.  C.  Colbeck. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  9,  p  59S-70S,  August  1986.  23  fig,  34  ref.  Cold 

Regions     Research     and     Engineering     Project 

4A161 120AT24/SS/004. 

Descriptors:  'Crystals,  'Snow  cover,  'Snow  crys- 
tals, 'Snow  metamorphism,  'Classification,  Snow- 
melt, Slush,  Particles,  Ice. 

A  new  classification  system  that  is  based  on  the 
current  understanding  of  snow  metamorphism  is 
proposed.  Many  crystals  could  simply  be  called 
gram  clusters,  melt-freeze  particles  or  slush  in  a 
wet  snow  cover  and  faceted  or  rounded  in  a  dry 
snow  cover.  Problems  arise  in  a  wet  snow  cover 
because  many  particles  are  neither  distinctly  melt- 
freeze  particles  nor  grain  clusters  in  a  dry  snow 
cover  because  ice  particles  often  have  both  round- 
ed and  faceted  portions.  Furthermore,  in  a  dry 
snow  cover  mixed  particles  can  develop  for  more 
than  one  reason.  The  first  level  of  interpretation 
requires  only  a  casual  observation  whereas  higher 
levels  of  interpretation,  may  require  some  knowl- 


edge of  the  history  of  the  crystals.  For  most  pract 
cal  purposes  the  use  of  the  first  level  of  classific 
tion  should  be  adequate  for  crystals  that  develop* 
below  the  surface,  whereas  for  research  purpon 
the  greater  detail  provided  in  the  second  level 
often  necessary.  The  terms  rounded  and  facete 
are  descriptive  and  easily  used,  although  there  is 
chance  that  the  equilibrium  form  is  partly  facet* 
at  low  temperatures.  Crystals  that  first  grow  into 
distinct  form  on  the  surface  and  are  Utter  buru 
also  undergo  complicated  processes  that  are  difl 
cult  to  describe  m  simple  terms.  For  exampl 
surface  hoar  crystals  (IV A)  are  sharply  facett 
during  rapid  growth,  but  tend  to  round  off  wh« 
buried  (IIB3).  (Lantz-PTT) 
W87-02316 


EXTRAPOLATING  SNOW  MEASUREMENT 
ON  THE  MARMOT  CREEK  EXPERLMENTA 
BASIN, 

Northern  Forest  Research  Centre,  Edmonton  (A 

berta). 

P.  Y.  Bernier. 

Nordic  Hydrology,  Vol.  17,  No.  2,  p  83-92,  1986. 

fig,  1  tab,  6  ref. 

Descriptors:  'Snow  management,  'Snow  survey 
•Snow  depth,  'Marmot  Creek,  'Statistical  anal; 
sis,  'Snow  cover,  Snow  density,  Spatial  distribi 
tion,  Snow  pillows,  Snow. 

From  1969  to  1980,  each  March,  snow  depth  an 
water  equivalents  were  sampled  around  249  pins  < 
a  grid  covering  the  forested  portion  of  the  Marm< 
Creek  basin.  Continuous  records  from  four  sno1 
pillows,  and  monthly  data  from  six  snow  cours< 
were  used  to  extrapolate  the  spatially  intensiv 
grid  data  to  other  winter  months.  Snow  cours< 
were  better  estimators  of  grid  data  than  snc 
pillows.  Readings  from  about  80%  of  the  pins  wei 
correlated  to  the  data  from  one  or  the  other  snc 
pillows,  demonstrating  the  feasibility  of  obtainin 
winter-long  estimates  of  snow  distribution  from 
once-a-year  intensive  sampling  effort  linkeds  to 
once-a-month  sampling  of  a  few  snow  course 
Paring  of  points  on  the  basis  of  goodness  of  f 
appears  to  yield  good  extrapolating  relations,  wit 
an  r  to  the  2nd  power  above  0.70.  The  ability  of 
snow  course  to  track  the  year-to-year  variations  i 
the  March  data  of  individual  points  of  the  grid  wt 
not  related  to  similarities  in  elevation  or  aspec 
between  the  course  and  the  pins.  (Lantz-PTl 
W87-02328 


FRAZIL  MEASURED  IN  THE  LABORATOR 
AND  LN  THE  FIELD, 

National  Water  Research  Inst.,  Burlington  (Ontai 

io).  Hyrdraulics  Research  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02330 


2D.  Evaporation  and  Transpiration 


CORRELATION  BETWEEN  CRASSULACEA1 
ACID  METABOLISM  AND  WATER  UPTAK 
IN  SENECIO  MEDLEY- WOODH, 

Zurich  Univ.  (Switzerland).  Inst,  of  Plant  Biolog] 
For  primary  bibliographic  entry  see  Field  21. 
W87-01840 


BIOLOGICAL  ASSAY  METHODS  LN  HYDRC 
BIOLOGICAL  STUDIES, 

Gosudarstvennyi   Gidrobiologii    Inst.,    Leningar 

(USSR). 

V.  N.  Nikulina. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  N( 

3,  p  169-176,  May/June  1985.  3  fig,  27  ref.  Tram 

lated  from  Ekologiya,  No.  3,  p  55-63,  May-Jun 

1985. 

Descriptors:     'Hydrobiology,     'Assay,     'Phytc 
plankton,  Bioassay,  Plankton,  Aquatic  life,  Eplirr 


Advantages  and  disadvantages  are  discussed  fc 
three  types  of  experiments  with  biological  assay 
used  for  production-biological  purposes:  using 
test  culture  under  laboratory  conditions,  and  usin 


WATER  CYCLE— Field  2 


mural  phytoplankton  in  situ.  It  is  observed  that  an 
solate  volume  of  water  with  a  natural  plankton 
imposition,  given  several  assumptions,  simulates 
he  epilimnic  layer  of  a  water  mass  and  makes  it 
(ossible  to  solve  many  established  problems.  (Au- 
hor*s  abstract) 
V87-01868 


jUOE  evaporation  studies  using  sat- 

n.I.lTF.  THERMAL  INFRARED  DATA, 

Jrigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

engineering. 

V.  Miller,  and  A.  Rango. 

JVater  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

i,  p  1029-1036,  December  1985.  8  fig,  1  tab,  9  ref. 

Descriptors:  "Evaporation,  'Satellite  technology, 
'Remote  sensing,  "Water  temperature,  "Thermal 
nfrared  data,  Lake  surface  temperature,  Heat  Ca- 
Mcity  Mapping  Mission,  Utah  Lake,  Regression 
inalysis,  Correction  analysis. 

rhermal  infrared  radiation  data  were  acquired  by 
he  Heat  Capacity  Mapping  Mission  (HCMM)  sat- 
sllite  over  the  surface  area  (385  sq  km)  of  Utah 
Lake  during  periodic  overpasses  in  1978  and  1979. 
[he  thermal  infrared  data  were  converted  to  lake 
lurface  temperatures  which  were  subsequently 
aed  in  correlations  with  lake  evaporation.  Corre- 
ations  between  HCMM  surface  temperature  and 
pan-derived  evaporations  exceeded  rho  =  0.90 
when  HCMM  night  and  day/night  average  tem- 
peratures and  two-day  average  evaporation  values 
were  tested.  Similar  regression  studies  were  done 
jsing  monthly  data  from  a  conceptual  evaporation 
model  and  the  evaporation  pan  versus  monthly 
HCMM  temperature  data.  In  this  test  both  the 
HCMM  day  and  night  monthly  temperature  versus 
the  monthly  model  or  pan  evaporation  had  corre- 
lations exceeded  rho  =  0.95.  Empirical  estimates 
of  both  short  and  long  term  lake  evaporation  using 
satellite  thermal  infrared  data  seem  feasible.  At- 
tempts to  use  the  HCMM  thermal  information  as 
direct  input  to  a  theoretical  approach  to  calculat- 
ing evaportion  were  inconclusive;  however,  a  defi- 
nite potential  seems  to  exist.  (Author's  abstract) 
W87-01938 


it  amounts  on  average  to  about  60%  of  precipita- 
tion. This  means  that  for  hydrological  purposes 
such  as  water  budget  calculations,  the  prediction 
or  forecasting  of  floods  and  droughts,  and  for 
dynamic  weather  forecasting  and  climate  model- 
ing, it  is  indispensable  to  have  reliable  information 
on  land  surface  evaporation.  In  mapping  a  strategy 
for  this,  decisions  must  be  made  regarding  the 
scales  at  which  this  phenomenon  is  best  parameter- 
ized. The  problem  of  its  determination  involves  not 
just  sampling,  but  also  its  measurement  or  its  calcu- 
lation. Available  methods  of  parameterization  are 
still  inadequate  for  many  practical  purposes.  Im- 
proved parameterization  methods  at  the  regional 
and  watershed  scale  will  require  a  more  thorough 
understanding  of  the  turbulent  transport  mecha- 
nisms in  the  atmospheric  boundary  layer.  The 
ABL  is  of  interest  at  this  scale,  because  of  the 
integrating  power  of  the  atmosphere.  The  struc- 
ture of  the  ABL  at  a  given  location  reflects  the 
overall  effect  of  upwind  surface  conditions  over 
fetches  of  the  order  of  tens  of  kilometers.  There- 
fore a  more  thorough  understanding  of  turbulent 
transport  mechanisms  in  the  atmospheric  boundary 
layer  should  lead  to  improved  parameterization 
methods  of  evaporation  at  the  regional  and  water- 
shed scale.  (Lantz-PTT) 
W87-02314 


2E.  Streamflow  and  Runoff 


EFFECTS  OF  SUCCESSD/E  FLOW  PERTUR- 
BATIONS ON  STREAM  EWERTEBRATES, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01812 


INFLUENCE  OF  SNOWCOVER  DEVELOP- 
MENT AND  GROUND  FREEZING  ON 
CATION  LOSS  FROM  A  WETLAND  WATER- 
SHED DURING  SPRING  RUNOFF, 

Trent  Univ.,  Peterborough  (Ontario).  Watershed 

Ecosystems  Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01815 


Streamflow  and  Runoff— Group  2E 

ORJENTATION  OF  CLAMSHELLS  AS  A  VE- 
LOCITY INDICATOR  EN  A  CANAL, 

Water  and  Power  Resources  Service,  Sacramento, 

CA.  Mid-Pacific  Region. 

N.  P.  Prokopovich. 

Bulletin  of  the  Association  of  Engineering  Geolo- 

fists,  Vol.  23,  No.  1,  p  61-76,  February  1986.  14 
g,  2  tab,  15  ref. 

Descriptors:  "Flow  velocity,  "Clams,  "Canals, 
•Delta-Mendota  Canal,  Currents,  Sediments,  Cali- 
fornia, Channel  flow,  Corbicula  fluminea. 

Orientation  of  isolated  shells  of  Corbicula  fluminea 
on  the  surface  of  clam-bearing  sediments  in  the 
Delta-Mendota  Canal,  California,  indicates  that 
water  velocities  within  the  'boundary  zone'  at  the 
surface  of  the  sediments  are  lower  on  the  inside 
radius  of  canal  bends  as  compared  with  water 
velocities  on  the  outside  radius  of  the  bends  or  on 
tangents.  In  both  cases,  however,  velocities  are 
strong  enough  to  overturn  a  notable  percentage  of 
half  shells  on  a  soft  substrate  into  a  'stable'  (con- 
cave downward)  position.  Hence,  the  study  indi- 
cates the  existance  of  the  near-bottom  currents 
capable  of  moving  particles  as  large  as  clam  shells. 
Most  of  canal  bottom  sediments  are  composed  of 
much  smaller  particles.  Deposition  of  such  sedi- 
ments is  therfore  not  a  simple  mechanical  process, 
but  involves  filter  feeding  of  Corbicula.  (Author's 
abstract) 
W87-01842 


APPLICATION    OF   A    LOW-FLOW    ASSESS- 
MENT MODEL  FOR  THE  MONONGAHELA 

RIVER  BASIN, 

CH2M  Hill  International  Corp.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-01895 


THRESHOLD  TTME  SERDXS  MODELING  OF 
TWO  ICELANDIC  RTVERFLOW  SYSTEMS, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01904 


SOIL  HEAT  FLUX,  THERMAL  CONDUCTTVI- 
TY,  AND  THE  NULL-ALIGNMENT  METHOD, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-01982 


MODEL  EVALUATIONS  OF  THE  EVJPACT  OF 
PERTURBED  WEATHER  CONDITIONS  ON 
SOIL-RELATED  CHARACTERISTICS, 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-02019 


ATMOSPHERIC  C02  ENRICHMENT  OF 
WATER  HYACINTHS:  EFFECTS  ON  TRANSPI- 
RATION AND  WATER  USE  EFFICIENCY, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W87-02294 


CATCHMENT-SCALE  EVAPORATION  AND 
THE  ATMOSPHERIC  BOUNDARY  LAYER, 

Cornel]  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

W.  Brutsaert. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  9,  p  39S-45S,  August  1986.  51  ref.  NSF  Grant 

ATM8U5713. 

Descriptors:  "Evaporation,  "Atmospheric  bounda- 
ry layer,  "Hydrologic  scale,  Forecasting,  Hydro- 
logic  budget,  Floods,  Droughts,  Model  studies, 
Watershed,  Hydrologic  studies,  Transport. 

Evaporation  is  an  important  component  of  the 
hydrological  cycle;  for  example,  over  land  surfaces 


SIMULATION  OF  TURBULENT  DISPERSION 
USING  A  SIMPLE  RANDOM  MODEL  OF  THE 
FLOW  FTELD, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Offshore  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01832 


MAPPING  PALEOCHANNELS  IN  FLUVIAL 
DEPOSITS  THROUGH  THE  APPLICATION 
OF  GEOTECHNICAL  STRATIGRAPHY, 

A.  B.  Brilhnger. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vo.  23,  No.  1,  p  5-9,  February  1986.  2  fig,  6 
ref. 

Descriptors:  "Engineering  geology,  "Geohydro- 
logy,  "Fluvial  deposits,  "Dallas,  "Texas,  "Trinity 
River,  "Channel  flow,  Gasoline,  Paleohydrology, 
Stratigraphy. 

Flows  of  water,  as  well  as  hazardous  fluids,  may  be 
encountered  in  excavations  in  fluvial  deposits. 
Downtown  Dallas,  Texas  is  built  on  Holocene 
fluvial  deposits  of  the  Trinity  River,  where  signifi- 
cant flows  of  water  and  gasoline  from  the  fluvial 
sands  and  gravels  have  occurred  in  excavations. 
To  predict  subsurface  flow  paths  for  water  and 
hazardous  fluids,  paleochannel  locations  and  di- 
mensions must  be  determined.  The  organization 
and  analysis  of  over  1,000  geotechnical  logs  from 
the  downtown  area  made  it  possible  to  map  the 
paleochannels  and  associated  fluvial  deposits.  Flu- 
vial environments  encountered  by  these  borings 
were  interpreted  based  on  the  concept  of  geotech- 
nical stratigraphy.  An  empircal  stream  formula, 
used  to  calculate  the  radius  of  curvature  for  mean- 
der bends,  was  used  to  help  predict  the  presence  of 
a  large  meander  loop  which  extended  outside  of 
the  downtown  area.  (Author's  abstract) 
W87-01841 


OPTIMAL    IDENTIFICATION    OF    MUSKIN- 
GUM ROUTING  COEFFICIENTS, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01913 


CORRELATION  OF  ANNUAL  PEAK  FLOWS 
FOR  PENNSYLVANIA  STREAMS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

D.  J.  Wall,  and  M.  E.  Englot. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  459-464,  June  1985.  2  fig,  2  tab,  1 1  ref. 

Descriptors:  "Floods,  "Peak  discharge,  "Peak 
flow,  "Correlation  analysis,  "Flood  peak,  "Flood 
frequency,  Pennsylvania,  Statistical  methods, 
Streams. 

A  common  assumption  in  flood  frequency  analysis 
is  that  annual  peak  flows  are  independent  events. 
The  validity  of  this  assumption  with  regard  to 
Pennsylvania  streams  was  investigated  by  statisti- 
cally analyzing  the  dependence  between  annual 
peak  flows  and  determining  if  basin  carryover  ef- 
fects relate  to  the  degree  of  dependence.  Five  tests 
of  dependence,  the  autocorrelation  test,  the  median 
crossing  test,  the  turning  points  test,  the  rank  dif- 
ference test,  and  the  Spearman  rank  order  serial 
correlation  coefficient  test  were  applied  to  the 
series  of  annual  peak  flows  for  57  streams.  Of  the 
57  streams  analyzed,  only  two  exhibited  signs  of 
dependence  by  at  least  two  of  the  tests  performed, 
and  the  baseflow  component  of  annual  peak  flows 
was  unrelated  to  the  degree  of  dependence  exhibit- 
ed between  annual  peak  flows.  It  was  concluded 
that  the  assumption  of  independence  of  annual 
peak  flows  is  valid  in  flood  frequency  analysis  for 
Pennsylvania  streams.  (Author's  abstract) 
W87-01918 
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TECHNIQUE  FOR  MEASURING  SCOUR  AND 
FILL  OF  SALMON  SPAWNING  RIFFLES  IN 
HEADWATER  STREAMS, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Forestry  Research. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-01925 


USING  LANDSAT  DATA  TO  CLASSIFY  LAND 
USE  FOR  ASSESSING  THE  BASINWIDE 
RUNOFF  INDEX, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01928 


DERIVATION  OF  THE  GAMMA  DISTRD3U- 
TION  BY  USING  THE  PRINCIPLE  OF  MAXI- 
MUM ENTROPY  (POME), 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01929 


JUSTIFICATION  FOR  A  REDUCTION  IN  THE 
CREST-STAGE  GAGE  PROGRAM  IN  LOUISI- 
ANA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-01930 


APPLICATION  OF  MATHEMATICAL  PRO- 
GRAMMING IN  PLANNING  SURFACE 
WATER  STORAGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

N.  Buras. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

6,  p  1013-1020,  December  1985.  7  fig,  11  tab,  10 

ref. 

Descriptors:  'Reservoirs,  *River  basins,  'Dynamic 
programming,  'Surface  storage,  Narmada,  India, 
Reservoir  yields,  Navagam,  Surface  reservoir,  Hy- 
drologic  regime,  Streamflows. 

One  of  the  major  river  basins  on  the  Indian  sub- 
continent, still  largely  undeveloped  and  which  re- 
cently attracted  some  attention,  is  the  Narmada. 
This  river  basin,  with  an  estimated  mean  annual 
flow  of  28  million  acre-feet  (Maf),  over  34  billion 
cu  m  (Bern),  at  a  reliability  of  0.75,  has  more  than 
30  potential  reservoir  sites  on  the  main  stem  and 
tributaries.  The  last  downstream  reservoir  site  is 
Navagam.  Designing  a  surface  reservoir  involves 
the  concept  of  reservoir  yield.  This  concept  em- 
bodies three  basic  information  items:  hydrologic 
regime,  active  storage  volume,  and  reservoir  re- 
lease policy.  The  magnitude  of  the  active  storage 
was  prescribed  by  a  legal  procedure,  so  the  plan- 
ning issue  became  that  of  determining  the  reservoir 
field  given  the  hydrological  information.  A  sto- 
chastic dynamic  programming  model  was  formu- 
lated to  derive  a  schedule  of  seasonal  optimal 
reservoir  releases  and  their  respective  probabilities 
of  occurrence.  This  schedule  is  the  reservoir  yield. 
The  yearly  cycle  was  divided  into  three  seasons 
representing  the  actual  climatic  conditions,  and 
conditional  probabilities  linking  streamflows  in 
consecutive  seasons  were  estimated.  An  operating 
policy  was  postulated,  based  on  the  same  set  of 
legal  decisions  that  prescribed  the  active  storage 
volume,  and  target  reservoir  releases  were  as- 
sumed. Similarly,  target  storages  at  the  end  of  each 
season  were  set  up.  The  optimizing/minimizing 
criterion  in  the  dynamic  programming  formulation 
was  the  sum  of  squares  deviations  of  actual  releases 
and  final  storage  volumes  from  their  respective 
targets.  (Peters-PTT) 
W87-01936 


SEASONAL  DISTRIBUTION  OF  FACULTA- 
TIVELY ENTEROPATHOGENIC  VIBRIOS 
(VIBRIO  CHOLERAE,  VIBRIO  MIMICUS, 
VIBRIO  PARAHEMOLYTICUS)  IN  THE 
FRESHWATER  OF  THE  ELBE  RIVER  AT 
HAMBURG, 


Hygienisches  Inst.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01957 


RIVER  DYNAMICS  AND  THE  DD7ERSITY  OF 
AMAZON  LOWLAND  FOREST, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 

J.  Salo,  R.  Kalliola,  I.  Hakkinen,  Y.  Makinen,  and 

P.  Niemela. 

Nature  NATUAS,  Vol.  322,  No.  6076,  p  254-258, 

July  17,  1986.  3  fig,  1  tab,  43  ref. 

Descriptors:  'Rivers,  'Hydrodynamics,  'Dynam- 
ics, 'Amazon  forest,  'Species  diversity,  'Forests, 
Rain  forests,  Erosion,  Satellite  technology,  Succes- 
sion, Deposition,  Sedimentation,  Forest  soils,  Geo- 
morphology. 

The  degree  of  forest  disturbance  caused  by  river- 
channel  erosion  was  studied  in  500,000  sq  km  of 
the  Peruvian  Amazon  by  using  analyses  of  Lansant 
multi-spectral  scanner  images.  Results  indicate  that 
in  the  upper  Amazon  region,  primary  succession 
on  newly  deposited  riverine  soils  is  a  major  mode 
of  forest  regeneration.  Landsat  imagery  analyses 
show  that  26.6%  of  the  modern  lowland  forest  has 
characteristics  of  recent  erosional  and  depositional 
activity;  12.0%  of  the  Peruvian  lowland  forest  is  in 
successional  stages  along  rivers.  This  successional 
development  is  used  to  classify  the  western 
Amazon  rainforests  according  to  their  geomorpho- 
logical  erosion-deposition  pattern.  It  is  proposed 
that  by  causing  high  site  turnover,  disturbance,  and 
variation  in  forest  structure  the  river  dynamics 
may  be  a  major  factor  in  creating  and  maintaining 
the  high  between-habitat  (beta-type)  species  diver- 
sity characterizing  the  upper  Amazon.  (Doria- 
PTT) 
W87-02077 


PHYSIOLOGICAL  RESPONSES  OF  A  NATTVE 
AND  AN  INTRODUCED  DESERT  FISH  TO  EN- 
VIRONMENTAL STRESORS, 

California  Univ.,  Davis.   Dept.  of  Wildlife  and 

Fisheries  Biology. 

D.  T.  Castleberry,  and  J.  J.  Cech,  Jr. 

Ecology  ECOLAR,  Vol.  67,  No.  4,  p  912-918, 

August  1986.  1  fig,  2  tab,  41  ref. 

Descriptors:  'Fish  physiology,  'Fish  establish- 
ment, 'Deserts,  'Stresors,  'Rivers,  'Adaptation, 
Chubs,  Fish  populations,  Species  diversity,  Metab- 
olism, Temperature  effects,  Oxygen  depletion, 
Stream  fisheries,  Fluctuations,  Aquatic  habitats. 

The  physiological  responses  to  abiotic  stresses  typ- 
ical of  desert  rivers  of  two  similar  cyprinids 
(Mojave  tui  chub  and  arroyo  chub)  were  com- 
pared. These  species  were  selected  because  the 
introduced  arroyo  chub  has  displaced  the  native 
Mojave  tui  chub  from  its  desert  river  habitat.  The 
introduced  species,  when  compared  to  the  native, 
exhibited  more  appropriate  resting-routine  meta- 
bolic rate  responses  to  increased  temperature  and 
decreased  oxygen  tension  and  showed  better  swim- 
ming performance  responses  to  high  water  veloci- 
ty conditions  that  are  typical  of  the  river  habitat. 
This  result  was  expected  because  the  arroyo  chub 
has  a  longer  evolutionary  history  in  fluctuating 
stream  habitats.  It  is  concluded  that  differences  in 
adaptation  contributed  to  the  replacement  of 
Mojave  tui  chub  by  the  arroyo  chub.  (Author's 
abstract) 
W87-O2103 


CHARACTERISTICS  OF  HIGH-ENERGY  ME- 
ANDERING    RIVERS:     THE     CANTERBURY 
PLAINS,  NEW  ZEALAND, 
McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

M.  A.  Carson. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  97,  No.  7,  p  886-895,  July  1986.  11  fig,  2  tab, 
29  ref. 

Descriptors:  'Meanders,  'Alluvial  channels,  'Sedi- 
ment transport,  'New  Zealand,  'Channel  flow, 
•Channel  morphology,  Gravel  channel  accretion, 
Flow  characteristics,  Flow  pattern,  Channel  scour, 
Avulsion,  Flumes. 


Four  natural,  gravel-bedded  meandering  riven  i 
New  Zealand  were  studied  in  relation  to  individui 
bends  and  relatively  long  reaches.  Bends  that  ai 
overwidened  relative  to  channel  traverses  are  dil 
anguished  from  bends  found  in  constant-widt 
channels.  Imbrication  directions  on  bars  in  th 
former  show  no  evidence  of  bed  flow  aligne 
toward  the  inner  bank.  Bar  level  accretion  is  du 
to  general  flow  divergence.  Imbrication  patterns  c 
constant  width  channels  in  the  main  part  of  th 
bends  indicate  a  bed  flow  toward  the  outer  ban 
that  causes  intense  flow  convergence  and  scou 
along  that  zone.  Localized  scour  along  the  oute 
bank  produces  a  downstream  gravel  bar  that  d 
verts  flow  against  the  upvalley  bank.  This  result 
in  premature  inflection  and  a  tendency  for  upval 
ley  channel  migration.  Avulsion  may  arrest  thi 
migration  and  aid  in  keeping  sinuosity  relative! 
low.  The  similarity  in  behavior  between  thee 
rivers  at  the  reach  level  and  late-stage  pseudc 
meandering  observed  in  flumes  is  also  discussec 
(Michael-PTT) 
W87-02129 


GRAVITY  CURRENTS  IN  ROTATING  SYS 
TEMS, 

Australian   National   Univ.,    Canberra.    Researc 

School  of  Earth  Sciences. 

R.  W.  Griffiths. 

Annual  Review  of  Fluid  Mechanics  ARVFAJ 

Vol.  18,  p  59-89,  1986.  9  fig,  40  ref. 

Descriptors:  'Water  currents,  'Gravity  studies 
•Hydrodynamics,  'Rotational  flow,  'Gravir 
flow,  Gravity  waves,  Buoyancy,  Steady  flow 
Flow  characteristics,  Flow  profiles,  Boundary  coi 
ditions,  Waves,  Eddies,  Mathematical  equation! 
Mathematical  models. 

The  structure  and  dynamics  of  gravity  currents  i 
rotating  systems  are  presented.  The  formation  c 
gravity  currents  from  localized  sources  of  buoyas 
cy  is  described.  The  structure  of  steady  current 
that  vary  only  slowly  in  the  streamwise  directioi 
and  simple  models  of  free-surface  currents,  flow  o 
a  inclined  bottom  and  the  effects  of  topography  o 
bottom  currents  are  reviewed.  The  generation  o 
inertial  boundary  currents  in  response  to  broai 
geostrophic  flow  that  normally  occurs  in  coasts 
areas  is  discussed.  Results  of  theoretical  and  experi 
mental  studies  of  density  fronts  and  boundary  cut 
rents  as  well  as  laboratory  and  oceanic  observe 
tions  of  large-amplitude  waves  and  eddies  are  pre 
sented.  Theoretical  investigations  of  the  effect  o 
finite-amplitude  waves  on  boundary  gravity  cut 
rents  are  used  as  background  to  describe  the  lead 
ing  edge  of  a  gravity  current  in  terms  of  a  bore  o 
shock  wave.  Experimental  studies  of  intrudinj 
bores  and  the  application  of  Bernoulli's  equation  t 
predict  nose  speed  and  width  are  also  examinee 
(Michael-PTT) 
W87-02224 


THREE-DIMENSIONAL      AND      UNSTEADY 
BOUNDARY-LAYER  COMPUTATIONS, 

Office  National  d'Etudes  et  de  Recherches  Aero 

spatiales,  Toulouse  (France). 

For  primary  bibliographic  entry  see  Field  8B. 

W87-02226 


CRITICAL  LAYERS  IN  SHEAR  FLOWS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mathe 

matics. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-02227 


APPROACH  TO  PARAMETER  ESTIMATIOf 
AND  STOCHASTIC  CONTROL  IN  WATER  RE 
SOURCES  WITH  AN  APPLICATION  TO  RES 
ERVOIR  OPERATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  am 

Water  Resources. 

H.  A.  Loaiciga,  and  M.  A.  Marino. 

Water  Resources  Research  WRERAO,  Vol.  21 

No.  11,  p  1575-1584,  November  1985.  6  fig,  2  tat 

33  ref,  append.  Grant  UCAL-WRC-W-634. 
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Descriptors:  •Estimating  equations,  "Stochastic 
)rocess,  'Parametric  hydrology,  ^Reservoir  oper- 
ition,  'California,  Model  studies,  Probabilistic 
jrocess,  Reservoir  releases,  Flood  routing,  Flood 
jontrol,  Storage. 

^n  algorithm  for  estimating  parameters  in  which 
itate-space  models  represent  hydrologic  processes 
n  which  state  variables  are  observed  with  error  is 
jased  on  maximizing  conditional  expectation  of  the 
ikelihood  function  of  the  state  equation.  The  esti- 
nation  algorithm  is  numerically  stable  and  guaran- 
tees local  convergence  under  mild  conditions.  This 
stimation  algorithm  can  be  coupled  with  an  opit- 
nal  control  method  to  yield  a  combined  control 
■stimation  technique  that  can  be  easily  implement- 
ed. Application  of  the  theory  and  methods  is  given 
for  flood  routing  via  reservoir  operation  in  a  three- 
reservoir  system  of  the  California  Central  Valley 
Project.  (Michael-PTT) 
W87-02269 

NONPARAMETRIC  KERNEL  ESTIMATION 
OF  FLOOD  FREQUENCIES, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Adamowski. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1585-1590,  November  1985.  3  fig,  5  tab, 
12  ref. 

Descriptors:  •Parametric  hydrology,  'Estimating 
equations,  'Flood  frequency,  'Statistical  analysis, 
•Statistical  methods,  Statistical  models,  Probabilis- 
tic process,  Design  floods,  Probability  distribution. 

In  a  currently  used  approach  to  flood  frequency 
analysis  based  on  parametric  statistical  inference, 
the  assumption  is  made  that  the  distribution  func- 
tion that  describes  flood  data  is  known  as  in  a  log- 
Pearson  type  III  distribution.  Such  an  assumption 
is  not  always  justified  and  could  result  in  variabili- 
ty in  estimating  design  floods.  A  new  method  is 
developed  based  on  a  nonparametric  procedure  for 
estimating  the  probability  distribution  function. 
Results  indicate  that  design  floods  computed  from 
the  different  assumed  distribution  and  the  nonpara- 
metric method  provide  comparable  results.  This 
nonparametric  method  is  a  viable  alternative,  does 
not  require  a  distributional  assumption  and  has  the 
ability  of  estimating  multimodal  distributions.  (Au- 
thor's abstract) 
W87-02270 


SHENANDOAH  WATERSHED  STUDY:  CALI- 
BRATION OF  A  TOPOGRAPHY-BASED, 
VARIABLE  CONTRIBUTING  AREA  HYDRO- 
LOGICAL  MODEL  TO  A  SMALL  FORESTED 
CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-O230O 


TESTING  FLOOD  FREQUENCY  ESTIMATION 
METHODS  USING  A  REGIONAL  FLOOD 
GENERATION  MODEL, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier,  and  K.  W.  Potter. 
Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  12,  p  1903-1914,  December  1985.  3  fig,  6  tab, 
12  ref. 

Descriptors:  'Estimating  equations,  'Flood  fre- 
quency, 'Hydrologic  models,  Flood  forecasting, 
Drainage  area,  Parametric  hydrology,  Probabilistic 
process,  Regional  floods,  Regional  analysis. 

A  regional  flood  generation  model  is  proposed  in 
which  the  logarithms  of  the  first  two  moments  of 
annual  flood  distribution  at  a  site  depend  on  the 
logarithm  of  the  drainage  area.  The  model  is  para- 
meterized in  terms  of  the  regional  mean  coefficient 
of  variation  and  the  site-to-site  coefficient  of  varia- 
tion of  the  coefficient  of  variation.  Eight  flood 
frequency  estimation  methods,  including  two  at- 
site  and  six  regional  methods  were  evaluated.  Gen- 
erated floods  were  drawn  from  extreme  value  1, 
lognormal  and  Pearson  3  parent  distributions.  The 


regional  estimators  had  lower  root  mean  square 
errors  than  the  at-site  methods,  even  when  the 
region  was  moderately  heterogeneous,  except 
when  the  parent  was  extreme  value  1.  The  flood 
index  method  based  on  regional  probability 
weighted  moments  performed  well  when  the  re- 
gional mean  coefficient  and  coefficient  of  variation 
were  both  low.  As  these  parameters  increased, 
performance  degraded  due  to  dominance  of  the 
quantile  estimation  variance  by  the  variance  in  the 
at-site  estimator.  Results  suggest  that  improve- 
ments in  regional  flood  estimation  will  come  from 
improved  estimators  of  the  at-site  mean  annual 
flood  rather  than  the  regional  flood  frequency 
distribution.  (Author's  abstract) 
W87-02306 


MODELING  ALLUVIAL  CHANNELS, 

D.  R.  Dawdy,  and  V.  A.  Vanoni. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  9,  p  71S-81S,  August  1986.  2  fig,  3  tab,  69  ref. 

Descriptors:  'Alluvial  channels,  'Channel  erosion, 
'Model  studies,  Sediment  transport,  Mathematical 
models,  Bank  erosion,  Scour,  Channel  improve- 
ment. 

The  present  state-of-the-art  for  modeling  the  flow 
of  water,  and  the  transport  of  sediment  in  alluvial 
channels  is  assessed.  The  characteristics  of  several 
presently  available  models  are  described,  along 
with  their  similarities  and  differences.  To  improve 
the  performance  of  such  models,  several  processes 
must  be  better  modeled.  First,  sediment  transport 
functions  must  be  better  understood,  and  better 
criteria  must  be  presented  by  the  modelers  for  their 
selection.  Sediment  transport  functions  must  be 
calibrated  to  field  data,  preferably  field  data  at  the 
site  to  be  modeled.  Second,  the  bed  armoring 
process  must  be  better  understood,  and  the  theoret- 
ical approaches  used  should  be  verified,  if  possible. 
The  various  empirical  algorithms  used  to  simulate 
the  interchange  of  sediments  between  the  bed  and 
the  flow  should  be  compared  and,  if  possible,  cali- 
brated. Third,  the  modification  of  the  cross  section 
as  a  result  of  net  scour  and  fill  should  be  better 
understood,  and  a  physical  basis  presented  for  any 
modification  algorithm.  Bank  erosion  is  an  impor- 
tant problem,  and  it  should  be  included  in  models 
for  event  modeling  as  well  as  those  for  long-term 
response,  such  as  for  meander  migration.  Stability 
problems  should  be  discussed  and  presented  in  a 
more  general  framework.  Finally,  the  boundary 
conditions  (stage  downstream,  sediment  input  up- 
stream) have  a  strong  influence  on  model  results. 
Their  determination  is  an  important  part  of  every 
model  application,  although  they  are  not  a  part  of 
the  model.  Criteria  for  choice  of  boundary  condi- 
tions should  be  given  more  emphasis  by  the  model- 
ers in  the  descriptions  of  their  models.  (Lantz- 
PTT) 
W87-02317 


FLOOD  ESTIMATES:  HOW  GOOD  ARE  THEY, 

Linsley,  Kraeger  Associates  Ltd.,  Santa  Cruz,  CA. 
R.  K.  Linsley. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  9,  p  159S-164S,  August  1986.  1  tab,  15  ref. 

Descriptors:  'Flood  frequency,  'Flood  peak, 
•Flood  forecasting,  Research  needs,  Hydrologic 
properties,  Hydrologic  data,  Prediction. 

The  few  tests  available  suggest  that  procedures 
and  assumptions  in  common  use  for  estimating 
flood  peak  frequency  for  ungaged  streams  are  sub- 
ject to  large  errors  and  are  biased  toward  overesti- 
mates. Economic  analysis  of  costs  and  benefits  is 
ignored  by  many  agencies  in  favor  of  designing  to 
an  arbitrarily  selected  probability  level,  commonly 
1%.  In  view  of  the  large  expenditures  for  storm 
drainage  and  flood  damage  mitigation,  one  may 
question  the  wisdom  of  this  approach.  Some  steps 
that  would  help  correct  the  situation  are:  (1)  Pro- 
fessional and  scientific  societies  should  encourage 
the  effective  testing  of  hydrologic  methods.  This 
should  include  the  requirement  that  papers  which 
propose  new  techniques  must  include  the  results  of 
tests  against  observed  data  in  sufficient  number  to 
be  indicative  of  the  overall  accuracy  of  the 
method;   (2)   Professional   and   scientific   societies 


should  take  a  stand  in  favor  of  accuracy  and  the 
abandonment  of  obsolete  and  unreliable  hydrologic 
methods.  They  should  be  as  much  concerned  with 
application  as  research;  (3)  Some  organization  or 
coalition  of  organizations  and  agencies  should  un- 
dertake formal  tests  of  methods  which  are  in 
common  use,  following  a  pattern  similar  to  that 
proposed  by  the  Hydrology  Subcommittee  of  the 
Water  Resources  Council;  (4)  Research  funding 
sources  should  encourage  and  support  testing  of 
hydrologic  methods  by  individual  scientists  or 
teams  of  scientists;  (5)  Research  funding  sources 
should  encourage  and  support  research  on  meth- 
ods for  estimating  frequency  of  flooding  as  a  prior- 
ity topic;  (6)  Professional  and  scientific  societies 
should  support  a  program  of  specialty  certification 
or  registration  in  hydrology  to  assure  that  those 
practicing  in  the  field  are  at  least  minimally  compe- 
tent; (6)  Public  agencies  at  all  levels  of  government 
should  adapt  their  procedures  to  those  proven  to 
be  reliable  in  comparative  tests;  and  (8)  University 
instruction  in  hydrology  should  include  actual  ap- 
plication of  methods  to  flood  estimates  under  simu- 
lated field  conditions,  as  a  means  of  educating 
students  to  the  limitations  of  hydrologic  proce- 
dures. (Lantz-PTT) 
W87-02324 


BRIDGING  THE  GAP  BETWEEN  FLOOD  RE- 
SEARCH AND  DESIGN  PRACTICE, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-02325 


STRUCTURE     AND     DYNAMICS     OF     THE 

FRENCH  UPPER  RHONE  ECOSYSTEMS:  27. 

POPULATIONS  DYNAMICS  OF  GAMMARIDS 

(STRUCTURE    ET    FONCTIONNEMENT    DES 

ECOSYSTEMES    DU    HAUT-RHONE    FRAN- 

CAIS:  27.  DYNAMIQUE  DES  POPULATIONS 

DE  GAMMARES), 

Lyon-1   Univ.,  Villeurbanne  (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02337 


MICROBIAL   INVESTIGATIONS   IN  RIVERS: 

V.  TAXONOMICAL  ANALYSIS  OF  BACTERIA 

POPULATIONS    FROM   THE   RTVERS    ELBE 

AND  TRAVE  AT  DIFFERENT  SEASONS  (MIK- 

ROBIOLOGISCHE    UNTERSUCHUNGEN     IN 

FLUSSEN:    V.    TAXONOMISCHE    ANALYSE 

VON       BAKTERIENPOPULATIONEN       AUS 

ELBE    AND    TRAVE    ZU    VERSCHIEDENEN 

JAHRESZEITEN), 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Polarokolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02343 


LOCALIZED  CATASTROPHIC  DISRUPTION 
OF  THE  GASCONADE  RD/ER  FLOOD  PLAIN 
DURING  THE  DECEMBER  1982  FLOOD, 
SOUTHEAST  MISSOURI, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Geology. 

D.  F.  Ritter,  and  D.  S.  Blakley. 

Geology  GLGYB,  Vol.  14,  No.  6,  p  472-476,  June 

1986.  5  fig,  2  tab,  23  ref. 

Descriptors:  *Flood  damage,  *Gasconade  River, 
•Missouri,  *Flood  plains,  Sand,  Gravel,  Flood 
rating,  Flood  plain  management,  Erosion,  Bridges, 
Drainage  ditches. 

The  December  1982  floods  in  southeast  Missouri 
were  the  largest  on  record  for  many  rivers.  Over- 
bank  sand  and  gravel  were  deposited  on  many 
flood-plain  sites,  and  scouring  of  flood-plain  sur- 
faces was  common.  The  flood  plain  of  the  Gascon- 
ade River  near  Mt.  Sterling,  Missouri,  underwent 
significantly  greater  erosional  and  depositional  al- 
teration than  any  other  locality  in  the  region.  Here, 
sand  and  gravel  derived  from  the  Gasconade  chan- 
nel were  deposited  on  the  flood-plain  surface  as  a 
lobate  ridge  30-100  m  wide,  1-2  m  high,  and  about 
1  km  long.  A  large  scour  hole  occupying  an  area  of 


Field  2— WATER  CYCLE 

Group  2E — Streamfflow  and  Runoff 


1 

! 

i 


5  ha  was  vertically  eroded  into  the  flood  plain  to  a 
maximum  depth  of  more  than  7  m.  These  processes 
destroyed  prime  farmland  and  threatened  bridge 
safety.  The  magnitude  of  erosion  and  deposition  at 
Mt.  Sterling  was  probably  increased  by  several 
factors.  First,  removal  of  tree  stands  that  lined  the 
edge  of  the  flood  plain  prior  to  construction  of  the 
new  bridge  eliminated  a  buffer  zone  that  previous- 
ly dissipated  flow  energy  by  turbulence,  retarded 
flow  velocity  across  the  flood-plain  surface,  and 
promoted  deposition  in  the  near-channel  zone  of 
the  flood  plain.  Second,  placing  the  bridge  on  piers 
and  excavating  drainage  ditches  beneath  and  near 
the  bridge  created  conditions  needed  for  flow  sepa- 
ration, macroturbulence,  and  vortex-related  ero- 
sion. Finally,  it  should  be  noted  that  the  construc- 
tion at  Mt.  Sterling  represents  a  change  in  the 
internal  character  of  the  flood-plain  system.  There- 
fore, geomorphic  responses  here  reflect  crossing  of 
intrinsic  thresholds.  These  are  different  from  the 
more  common  human  effects  that  result  from  ex- 
ternally generated  changes  in  the  discharge  and/or 
load  of  a  river.  (Lantz-PTT) 
W87-02368 


COMPUTATION  OF  STEADY-STATE,  GRADU- 
ALLY VAMED  FLOWS  IN  PARALLEL  CHAN- 
NELS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

M.  H.  Chaudhry,  and  A.  M.  Schulte. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  1,  p  39-45,  February  1986.  5  fig,  1  tab, 

1 1  ref,  2  append. 

Descriptors:  'Steady-state  flow,  'Parallel  chan- 
nels, 'Surface  flow,  'Mathematical  equations, 
•Channel  flow,  Flow  profiles,  Mathematical  stud- 
ies, Algorithms,  Computers,  Open  channels. 

To  compute  the  water-surface  profiles  in  steady- 
state,  gradually  varied  flows  in  open  channels,  an 
algorithm  is  presented  that  allows  calculation  of 
the  flow  depths  and  discharges  at  all  sections  of  a 
parallel-channels  system  simultaneously  instead  of 
by  the  presently  used  trial-and-error  computations. 
This  algorithm  is  accurate,  efficient,  and  suitable 
for  computer  solution.  As  compared  to  other  meth- 
ods, it  may  be  used  directly  for  computing  flows  in 
parallel  channels  without  necessitating  graphical 
plots  or  other  trial-and-error  manual  computations. 
A  procedure  is  outlined  so  that  the  resulting  matrix 
for  a  parallel-channels  system  may  be  banded  in 
order  to  increase  accuracy  and  to  reduce  computer 
time  and  storage.  A  parallel-channels  system  is 
solved  for  illustration  purposes  and  the  results  are 
compared  with  those  obtained  by  the  fourth-order 
Runge-Kutta  method.  (Author's  abstract) 
W87-02375 


DOWNSTREAM  DILUTION  OF  A  LAHAR. 
TRANSITION  FROM  DEBRIS  FLOW  TO  HY- 
PERCONCENTRATED  STREAMFLOW, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-02381 


COMPARISON  OF  ESTIMATED  PROBABLE 
MAXIMUM  FLOOD  PEAKS  WITH  HISTORIC 
FLOODS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

K.  L.  Billiard. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB86  212511, 

A09  in  paper  copy,  A01  in  microfiche.  165  p,  50 

tab,  62  plates,  76  ref,  append. 

Descriptors:  'Flood  peak,  'Historic  floods,  'Flood 
forecasting,  Flood  profiles,  Santa  Ana  River,  Riv- 
erside, California,  Little  Red  River,  Shirley,  Ar- 
kansas, Little  Nemaha  River,  Syracuse,  Nebraska. 

This  study  compares  estimated  probable  maximum 
flood  (PMF)  peaks  with  peak  floodflows  recorded 
from  selected  extreme  rainfloods  in  the  48  conter- 
minous states.  Records  of  peak  floodflows  from 
thousands  of  sites  were  available  for  the  data  col- 
lection phase  of  the  study.  Initial  data  collection 
efforts  produced  a  list  of  approximately  600  of  the 


extreme  and  more  recent  events  not  covered  in 
previous  studies  of  extreme  United  States  flood 
peaks.  Of  these  events,  61  were  compared  with 
estimated  PMF  peaks  computed  using  current  data 
and  methodology.  All  of  the  floods  selected  for 
comparison  had  some  field  measurements  of  the 
flood  event  and  supporting  hydraulic  computations 
to  produce  the  recorded  peak  flow.  The  earliest 
event  studied  was  the  January  1862  flood  on  the 
Santa  Ana  River  near  Riverside,  California.  This 
flood  had  a  peak  flow  estimated  to  be  317,000  cu 
ft/s.  PMF  calculations  for  this  study  produced  a 
peak  of  441,200  cu  ft/s  for  a  drainage  area  of  720 
sq  mi.  The  historic  event  represented  72%  of  the 
PMF  peak.  The  most  recent  event  studied  was  for 
the  Middle  Ford  of  the  Little  Red  River  near 
Shirley,  Arkansas.  On  December  3,  1982,  a  flood 
peak  of  241,000  cu  ft/s  was  measured  for  the  302 
sq  mi  basin.  This  flood  more  than  doubled  the 
previous  high  recorded  flood  (from  nearly  50  years 
of  records).  The  PMF  peak  for  this  site  was  esti- 
mated top  be  318,400  cu  ft/s,  making  the  1982 
event  76%  of  the  PMF.  One  of  the  largest  percent- 
ages of  the  PMF  in  this  study  was  for  the  Little 
Nemaha  River  near  Syracuse,  Nebraska.  The  peak 
flow  at  this  site  occurred  on  May  9,  1950.  It  was 
recorded  as  225,000  cu  ft/s  for  a  drainage  area  of 
218  sq  mi.  This  was  over  1,000  cu  ft/s/sq  mi  for  a 
basin  of  over  200  sq  mi.  The  PMF  peak  estimated 
for  this  site  was  277,000  cu  ft/s.  Therefore,  the 
1950  peak  represents  81%  of  the  PMF.  (Lantz- 
PTT) 
W87-02544 

2F.  Groundwater 


EXCESS  UNSUPPORTED  210PB  IN  LAKE 
SEDIMENT  FROM  ROCKY  MOUNTAIN 
LAKES:  A  GROUNDWATER  EFFECT, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01796 


ISOLATION,  mENTDTICATION,  AND 

GROWTH  OF  WELL-WATER  BACTERIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01869 


APPLICATION  OF  CONTINUOUS  SEISMIC 
REFLECTION  METHODS  TO  HYDROLOGIC 
STUDHS, 

Geological    Survey,    Hartford,    CT.    Water   Re- 
sources Div. 
F.  P.  Haeni. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  23-31, 
January-February  1986.  8  fig,  20  ref. 

Descriptors:  'Geophysics,  'Seismic  reflection 
studies,  'Seismic  properties,  'Lakes,  'Rivers, 
•Geologic  information,  'Aquifers,  'Hydrologic 
boundaries,  Housatonic  River,  Connecticut,  Mas- 
sachusetts, Connecticut  River,  Florida,  Sarasota, 
Port  Charlotte. 

Oil  and  gas  exploration  and  engineering  studies  in 
water-covered  areas  routinely  use  continuous  seis- 
mic profiling  techniques  to  obtain  subsurface  geo- 
logic information.  Such  profiling  also  can  be  used 
effectively  in  hydrologic  studies  to  define  the  geo- 
logic framework  of  aquifer  systems,  to  locate  hy- 
drologic boundaries,  and  in  some  places,  to  inter- 
pret the  lithologic  character  of  aquifers  and  confin- 
ing beds.  High-resolution  continuous  seismic  pro- 
filing, through  the  use  of  nonexplosive  sound 
sources  can  be  used  to  produce  continuous  records 
that  require  little  data  processing  before  hydrogeo- 
logic  interpretation.  High-resolution  tuned  trans- 
ducer, minisparker,  Uniboo,  and  small  airgun  sys- 
tems operating  from  small  boats  in  shallow  water 
are  capable  of  transmitting  energy  that  can  pene- 
trate up  to  a  hundred  meters  of  earth  materials. 
The  resulting  analog  records  of  the  reflected  seis- 
mic signal  closely  resemble  geologic  sections.  Sur- 
veys on  the  Housatonic  River  in  Connecticut  and 
Massachusetts,  and  on  the  Connecticut  River,  in 
water  from  1  to  10  meters  deep,  have  defined  the 


bedrock  surface  beneath  60  meters  of  stratifu 
drift.  Seismic-reflection  profiling  also  was  used 
determine  the  extent  and  thickness  of  recent  lak 
bottom  deposits  in  two  Connecticut  lakes.  Survr 
along  90  kilometers  of  river  channels  in  the  Sar 
sota-Port  Charlotte,  Florida  area  have  defined 
detail  the  stratigraphy  and  continuity  of  the  shi 
low  aquifers.  (Author's  abstract) 
W87-01872 


IN  REVERSE  PROBLEM  IN  GROUN 
WATER:  MODEL  DEVELOPMENT, 

Youngstown  State  Univ.,  OH.  Dept  of  Civil  Enj 

neering. 

I.  A.  Khan. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  32-3 

January-February,  1986.  5  fig,  14  ref.  NSF  Grai 

CEE-8025809. 

Descriptors:  'Algorithms,  'Model  studie 
•Aquifers,  'Inverse  problems,  Simulation  model 
Finite  difference  models. 

A  model  to  solve  the  inverse  problem  in  groua 
water  has  been  developed.  The  model  consists  i 
an  unconstrained  multivariable  optimization  algi 
rithm  and  a  ground-water  simulation  model.  Tt 
optimization  algorithm  is  a  modified  version  i 
Newton's  second  derivative  method.  It  is 
ground-water-specific  algorithm  and  was  found  t 
be  more  efficient  than  other  more  general  uncoi 
strained  optimization  algorithms  requiring  fin 
and/or  second-order  derivatives  and  those  requi 
ing  no  derivatives.  The  groundwater  simulatic 
model  is  based  on  a  finite-difference  technique  bi 
it  can  be  replaced  easily  by  a  finite-element  mode 
The  results  of  an  application  of  this  model  to  re 
aquifer  are  discussed  in  a  companion  paper  title 
'Inverse  Problem  in  Ground  Water:  Model  Appl 
cation.'  (See  also  W87-01874)  (Author's  abstrac 
W87-01873 


INVERSE  PROBLEM  IN  GROUND  WATE3 
MODEL  APPLICATION, 

Youngstown  State  Univ.,  OH.  Dept.  of  Civil  Eng 

neering. 

I.  A.  Khan. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  39-41 

January-February  1986.  14  fig,  6  tab,  9  ref.  NS! 

Grant  CEE-8025809. 

Descriptors:  'Aquifers,  'Mathematical  model 
•Hydraulic  conductivity,  'Model  studies,  Finil 
difference  analysis,  Miami  River  Valley,  Ohk 
Fairfax-New  Baltimore  aquifer,  Storativity,  Histoi 
ical  data,  Water-table  elevations. 

The  inverse  model  developed  in  the  companio 
paper  entitled,  'Inverse  Problem  in  Ground  Wate 
Model  Development',  has  been  applied  to  the  Fail 
fax-New  Baltimore  aquifer  in  the  lower  Gret 
Miami  River  Valley,  Ohio.  The  information  ol 
tained  from  U.  S.  Geological  Survey  maps  showe 
four  distinct  zones  of  differing  hydraulic  conduc 
tivities  in  the  aquifer.  The  initial  guesses  for  th 
hydraulic  conductivities  were  made  subjectivelj 
The  values  of  storativity  were  also  assigned  subjec 
tively.  The  inverse  model  converged  within  fiv 
iterations,  and  an  excellent  match  with  the  histor 
cal  data  was  obtained.  A  sensitivity  analysis  ws 
made  to  determine  the  response  of  the  model  t 
various  initial  guesses  for  the  hydraualic  conduc 
tivity,  various  assigned  values  of  storativity  an 
the  number  of  zones.  The  sensitivity  analyst 
showed  that  the  calculated  hydraulic  conductiv 
ities  were  insensitive  to  initial  guesses  but  sensitiv 
to  the  assigned  values  of  storativity  and  th 
number  of  zones.  However,  reasonable  deviation 
in  the  assigned  values  were  absorbed  by  the  surrc 
gate  hydraulic  conductivity  and  the  model  r< 
mained  a  good  input-output  model.  (See  also  W8" 
01873)  (Author's  abstract) 
W87-01874 


USE   OF   A   NUMERICAL   GROUND-WATB 
FLOW  MODEL  FOR  HYPOTHESIS  TESTJNC 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  an> 

Geophysics. 

D.  P.  Krabbenhoft,  and  M.  P.  Anderson. 
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WATER  CYCLE— Field  2 


Groundwater  GRWAAP,  Vol.  24,  No.  1,  p  49-55, 
January-February  1986.  8  fig,  1  tab,  17  ref.  NSF 
Project  DEB  8012313. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical models,  'Surface-ground water  relations, 
'Hydraulic  gradient,  'Seepage,  Mathematical  stud- 
ies, Wisconsin,  Trout  Lake,  Aquifers,  Glacial- 
outwash  sediments. 

A  numerical  ground-water  flow  model  was  applied 
to  isolate  the  factors  that  account  for  an  anomalous 
distribution  of  seepage  and  associated  hydraulic 
gradients  in  a  ground  water/lake  system  in  north- 
ern Wisconsin.  The  model  demonstrates  that  the 
hydrologic  factors  responsible  for  the  anomaly  are 
keys  to  understanding  the  dynamics  of  the  entire 
flow  system.  Additionally,  the  study  demonstrates 
the  value  of  ground-water  flow  models  for  hypoth- 
esis testing  and  verification  of  seemingly  anoma- 
lous field  data,  which  might  otherwise  be  consid- 
ered suspect  and  be  attributed  to  faulty  instru- 
ments. The  site  modeled  in  this  study  is  the 
ground-water  flow  system  along  the  southeastern 
shore  of  Trout  Lake,  a  large  kettle  lake  in  northern 
Wisconsin.  The  lake  is  situated  in  an  aquifer  con- 
sisting of  glacial  -outwash  sediments  approximately 
SO  m  thick.  Field  studies  documented  the  presence 
of  seepage  to  the  lakebed  which  deviates  signifi- 
cantly from  the  generally  accepted  dogma  that 
ground-water  seepage  rates  decrease  exponentially 
with  distance  from  shore.  The  numerical  ground- 
water model  facilitated  identification  of  the  hydro- 
logic  control,  namely  the  presence  of  a  unit  of  high 
hydraulic  conductivity,  that  accounts  for  the 
anomalous  data,  and  is  important  for  understanding 
the  dynamics  of  the  flow  system.  Field  data  includ- 
ing seepage  measurements,  visual  inspection  of  la- 
kebed materials  and  springs,  and  information  ob- 
tained during  drilling,  indicate  that  a  lens  of  coarse 
grained  material  was  not  fully  appreciated  until  a 
ground-water  model  was  used  to  simulate  the  flow 
system.  The  model  indicated  that  the  presence  of 
the  coarse-grained  lens  has  a  marked  effect  on  the 
flow  pattern  in  the  nearshore  area  causing  down- 
ward hydraulic  gradients  which  divert  ground 
water  into  the  lens  and  cause  the  occurrence  of  a 
localized  high-seepage  area  offshore  where  the  lens 
intersects  the  lake.  Hie  numerical  model  predicts 
the  anomalous  seepage  distribution  noted  in  the 
field  and  the  downward  hydraulic  gradients  dem- 
onstrating that  numerical  models  are  practical  tools 
for  interpreting  field  data  and  for  use  in  hypothesis 
testing.  (Peters-PTT) 
W87-01875 


PARAMETER  IDENTIFICATION  OF  A 
GROUND-WATER  CONTAMINANT  TRANS- 
PORT MODEL, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-01876 


SIMPLIFIED  ANALYSIS  OF  TWO-WELL 
TRACER  TESTS  IN  STRATJFTED  AQUTFERS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 

O.  Guven,  R.  W.  Falta,  F.  J.  Molz,  and  J.  G. 

Melville. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  63-71, 

January-February  1986.  6  fig,  16  ref,  append. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•Computer  programs,  'Tracers,  Aquifer  stratifica- 
tion. Mathematical  models,  Advection  pattern,  Hy- 
drodynamic  dispersion. 

Several  effects  of  aquifer  stratification  on  the  re- 
sults of  two-well  tracer  tests  are  illustrated  by 
means  of  a  simplified  computer  model.  It  is  as- 
sumed that  the  aquifer  is  horizontal,  confined,  of 
constant  thickness  and  porosity,  and  perfectly 
stratified  in  the  vicinity  of  the  test  wells.  The 
nonuniform  advection  pattern  is  taken  into  account 
in  detail  by  the  model,  but  the  local  hydrodynamic 
dispersion  is  completely  neglected.  This  simplified 
model  has  been  verified  in  part  by  comparison 
with  available  analytical  solutions  valid  for  homo- 
geneous aquifers  and  in  part  by  comparisons  with 
the  results  of  a  two-well  field  experiment.  The 
applications  of  the  model  to  several  field  situations 
with  assumed  values  of  the  relevant  parameters 


show  that  the  concentration  versus  time  break- 
through curve  measured  at  the  withdrawal  well 
during  a  standard  two-well  test  would  be  very 
sensitive  to  variations  of  the  hydraulic  conductivi- 
ty in  the  vertical.  Without  the  use  of  supplementa- 
ry observation  wells  with  isolated  multilevel  sam- 
pling points,  the  standard  test  would  give  little 
useful  information  about  the  hydraulic  and  disper- 
sive characteristics  of  an  aquifer.  Factors  such  as 
the  length  of  the  tracer  injection  period,  the  use  of 
recirculation  and  the  physical  size  of  the  experi- 
ment all  have  a  strong  effect  on  the  breakthrough 
curve  measured  at  the  withdrawal  well,  making 
the  interpretation  of  field  results  difficult  unless 
aquifer  stratification  is  measured  and  taken  into 
account.  (Peters-PTT) 
W87-01877 


AQUIFER  TEST  ANALYSIS  IN  FRACTURED 
ROCKS  WITH  LINEAR  FLOW  PATTERN, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Hydrology. 

Z.  Sen. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  72-78, 

January-February  1986.  6  fig,  15  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Fracture  permeability,  'Mathematical  models, 
Vertical  fracture,  Finite  width,  Linear  flow,  Draw- 
down. 

Methods  for  determining  aquifer  parameters  for 
fractured  rocks  in  which  linear  flow  predominates 
are  presented.  Solutions  are  presented  for  deter- 
mining aquifer  parameters  by  convenient  type 
curves  for  an  infinitesimally  small  or  a  finite  width 
of  vertical  fracture  from  which  water  is  with- 
drawn. A  major  vertical  fracture  in  a  permeable 
rock  mass  may  act  as  an  extended  well  and  can 
provide  water  through  pumping  either  directly 
from  the  fracture  itself  or  if  the  fracture  width  is 
not  enough  to  install  pumps,  from  an  abstraction 
well  drilled  in  the  fracture.  In  such  a  case,  the 
ground-water  flow  is  not  radial  but  linear  toward 
the  fracture  and  the  flow  lines  are  perpendicular  to 
the  fracture  axis.  A  mathematical  description  of 
ground-water  flow  toward  vertical  fractures  is  pre- 
sented. The  cases  considered  are:  an  infmitesimally 
small  fracture  width  corresponding  to  a  planar 
source  or  sink,  and  a  finite  width  fracture  in  which 
the  effects  of  ground-water  storage  in  the  fracture 
are  taken  in  to  account.  The  necessary  type  curves 
are  presented  for  the  main  and  observation  wells. 
The  type  curve  in  the  linear  flow  pattern  case  is 
extremely  different  from  the  radial  flow  solution, 
especially  for  long  times.  Recovery  type  curves 
are  also  given.  For  small  times  after  the  pump-stop, 
the  drawdown  in  the  observation  well  continues  to 
increase  for  a  while,  and  then  it  decreases  asymp- 
totically to  zero  drawdown  after  the  passage  of  a 
very  long  time.  For  finite  width  fractures,  there 
are  type  curves,  each  one  for  different  storage 
coefficients.  They  perform  initial  straight-line  por- 
tions representing  the  fracture  storage  effect  and 
final  straight-line  portion  which  indicated  linear 
flow  pattern  toward  a  fracture  or  solution  cavity. 
(Peters-PTT) 
W87-01878 


VALUATION  OF  IMPROVED  D1RIGATION 
EFFICIENCY  FROM  AN  EXHAUSTD3LE 
GROUNDWATER  SOURCE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-01916 


GEOLOGIC  DEFERENCE  FROM  TLOW  NET 
TRANSMISSrVTrY  DETERMINATION: 

THREE  CASE  STUDD3S, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  A.  Rice,  and  S.  M.  Gorelick. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
6,  p  919-930,  December  1985.  17  fig,  1  tab,  22  ref. 
DOE  Contract  DE-AC06-76RLO  No.  1830. 

Descriptors:  'Geohydrlogy,  'Groundwater  move- 
ment, 'Groundwater,  'Parametric  hydrology, 
•Transmissivity,  Graphical  analysis,  Inverse  meth- 
ods, Subsurface  geologic  structures,  Hanford  Site, 


Groundwater — Group  2F 

Washington,  Rocky  Mountain  Arsenal,  Colorado, 
Nevada  Test  Site,  Nevada,  Bedrock  controls, 
Monte  Carlo  simulation,  Hydraulic  gradient. 

A  graphical  inverse  method  for  determining  the 
regional  transmissivity  distribution  was  applied  to 
three  field  problems.  These  case  studies  discuss  the 
sensitivity  of  the  technique  and  its  utility  in  infer- 
ring subsurface  geologic  structures  that  control 
groundwater  flow.  The  study  areas  were  the  Han- 
ford Site,  Washington;  the  Rocky  Mountain  Arse- 
nal, Colorado;  and  the  Nevada  Test  Site,  Nevada. 
The  inverse  method  is  graphical  because  it  relies 
on  construction  of  a  'flow  net'  over  the  ground- 
water domain  and  then  scaling  a  known  transmissi- 
vity along  each  steamtube  according  to  the  aspect 
ratio  of  each  element  in  the  streamtube.  This 
method  can  aid  in  flow  system  conceptualization 
by  revealing  the  location  of  bedrock  controls  for 
groundwater  flow.  It  is  a  valuable  tool  for  aiding 
the  hydrogeologist  in  asking  questions  about  the 
nature  of  trends  in  the  pattern  of  transmissivity 
values.  Quantitative  estimates  of  regional  transmis- 
si  vities  can  be  used  as  starting  points  for  further 
parameter  refinement.  Sensitivity  analysis  using 
Monte  Carlo  simulation  shows  that  quantitative 
estimates  of  transmissivity  can  be  obtained  when 
measurement  error  in  the  hydraulic  head  does  not 
cause  a  large  error  in  the  hydraulic  gradient. 
(Peters-PTT) 
W87-01927 


OPTIMAL  STEADY-STATE  IN  GROUNDWAT- 
ER MANAGEMENT, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-01931 


AIRBORNE    THERMAL    MAPPING    OF    A 
FLOW-THROUGH  LAKE  IN  THE  NEBRASKA 

SANDHILLS, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01933 


ENIWETOK  ATOLL  ISLAND:  GEOTHERMAL 
SYSTEM  IN  THE  NATURAL  STATE,  (ATOLL 
D'ENTWETOK:  SYSTEME  GEOTHERMIQUE 
INSULAIRE  A  1/EIAT  NATUREL), 

CEA  Centre  d'Etudes  de  Bruyeres-le-Chatel,  Mon- 

trouge  (France). 

G.  Samaden.  P.  Dallot,  and  R.  Roche. 

La  Houille  Blanche,  Vol.  85,  No.  2,  p  143-151, 

1985.  21  fig,  1  tab,  12  ref. 

Descriptors:  'Atolls,  'Eniwetok,  'Bikini,  'Subsur- 
face temperature,  'Groundwater  flows,  Thermal 
gradient  diffusion,  Islands,  Permeability,  Lime- 
stone diagenesis,  Mathematical  models,  Computa- 
tions. 

Deep  drilling  campaigns  were  conducted  on  Eni- 
wetok and  Bikini  atolls  in  1952  and  later.  They 
made  it  possible  to  measure  temperatures  to  a 
depth  of  approximately  1,200  m.  A  negative  tem- 
perature gradient  was  observed.  A  general  model 
of  groundwater  flows  was  developed  together 
with  the  corresponding  computation  program.  The 
phenomenon  of  thermal  gradient  reversal  at  the 
levels  measured  is  explained  by  the  combined 
effect  of  diffusion  and  convection.  A  five-layer 
model  is  used  to  determine  permeability  values 
according  to  depth  and  to  adjust  the  computed 
temperature  profile  in  the  lower  section  of  the 
limestone  layer.  These  results  are  compared  to 
those  obtained  by  the  studies  of  Cenozoic  lime- 
stone diagenesis  on  Eniwetok  Atoll.  The  overall 
functional  models  obtained  by  these  two  different 
approaches  are  satisfactorily  complementary  and 
consistent.  (Author's  abstract) 
W87-01970 


FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE.   Central  Research  and  Development  Dept. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

For  primary  bibliographic  entry  see  Field  5E. 
W87-02052 


CHEMICAL  FATE  OF  INJECTED  WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Engineering  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02054 


LABORATORY  STUDY  OF  ELECTROMIGRA- 
TION  AS  A  POSSD3LE  FIELD  TECHNIQUE 
FOR  THE  REMOVAL  OF  CONTAMINANTS 
FROM  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02060 


WATER  WELL  INDUSTRY  SUPPLIERS, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-02073 


CORROSION  AND  INCRUSTATION, 

For  primary  bibliographic   entry  see  Field   8G. 
W87-02074 


SIMULTANEOUS  OUTFLOW  OF  FRESH 
WATER  AND  INFLOW  OF  SEA  WATER  IN  A 
COASTAL  SPRING, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

C.  Drogue,  and  P.  Bidaux. 

Nature  NATUAS,  Vol.  322,  No.  6077,  p  361-363, 

July  24,  1986.  4  fig,  13  ref. 

Descriptors:  'Mediterranean,  'Groundwater 
movement,  'Coastal  streams,  'Saline  water  intru- 
sion, 'Springs,  'Hydrodynamics,  'Coastal  aquifers, 
•Hydraulics,  Flow  characteristics,  Karst  hydrolo- 
gy, Karst,  Salinity,  Chemical  properties,  Saline 
water,  Subsurface  water,  Encroachment. 

The  simultaneous  outflow  of  fresh  water  and 
inflow  of  salt  water  at  a  karstic  spring  (Source  de 
la  Roubine)  running  into  a  salt-water  lagoon  on  the 
French  Mediterranean  coast  was  studied.  In  the 
absence  of  rain,  rises  of  several  tens  of  centimeters 
last  from  a  few  hours  to  4-5  days,  have  been 
observed  in  the  water  level  near  the  spring,  last 
from  a  few  hours  to  4-5  days.  At  the  same  tune,  a 
current  of  salt  water  runs  along  the  bottom  of  the 
channel  below  the  fresh  water  and  in  the  opposite 
direction,  from  there  one  or  two  of  the  springs  and 
entering  into  the  aquifer.  Water  continues  to  run 
out  of  the  other  springs  and  flows  toward  the 
lagoon  on  top  of  the  salt  water.  It  appears  that  the 
variations  in  the  water  level  of  the  spring  are 
caused  by  variations  in  the  level  of  the  lagoon  on 
the  west  bank.  Easterly  winds  cause  the  water 
level  to  rise  on  the  west  bank  and  fall  on  the  east 
bank,  thus  setting  up  a  hydraulic  gradient  in  the 
salt  water  directed  toward  the  spring.  The  super- 
position of  the  two  flows  and  the  Tow  apparent 
miscibility  of  the  two  streams  are  caused  by  differ- 
ences in  density.  The  origin  of  most  of  the  salinity 
of  the  spring,  however,  is  contamination  of  deep 
groundwater  by  the  penetration  of  sea  water  into 
the  karst.  When  lagoon  water  has  flowed  in,  it  runs 
by  gravity  to  the  interface  of  the  salt  water  en- 
croachment and  may  then  be  taken  by  groundwat- 
er flow  to  springs  under  the  lagoon  or  under  the 
sea.  Geological  structures  which  could  enable  this 
phenomenon  to  occur  are  very  common  in  the 
limestone  coasts  around  the  Mediterranean. 
(Peters-PTT) 
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GROUND    WATER    PLAN    HAS    REGIONAL 
FOUNDATION, 

Kellogg  Corp.,  Littleton,  CO. 

For  primary  bibliographic  entry  see  Field  6A. 
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AREAS  OF  EVAPORATIVE  DISCHARGE 
FROM  AQUIFERS:  LITTLE  KNOWN  SPANISH 
ECOSYSTEMS  DESERVING  PROTECTION, 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 
de  Ecologia. 


F.  G.  Bernaldez,  C.  P.  Perez,  and  A.  S.  Carmona. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  21,  No.  4,  p  321-330,  December  1985.  7  fig,  22 
ref. 

Descriptors:  'Aquifers,  'Evaporation  discharge, 
'Spain,  'Evapotranspiration,  Arid  climates,  And 
lands.  Climates,  Water  policy,  Water  supply  devel- 
opment, Water  scarcity. 

The  ecological  functions,  impact  responses  and 
possible  protection  policies  associated  with 
aquifers  in  semi-arid  areas  are  reviewed  through  an 
examination  of  the  evaporative  discharge  charac- 
teristics of  the  Madrid,  Spain  aquifer.  The  ecologi- 
cal importance  of  evaporative  discharge  areas  is 
discussed  in  terms  of  climatic  influences,  variations 
in  landscapes  and  biogeographical  characteristics. 
The  ecological  vulnerability  of  these  areas  to 
damage  caused  by  uncontrolled  water  pumping  is 
described,  and  several  water  resource  protection 
policy  options  are  recommended.  (Michael  -  PTT) 
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EFFLUENCE  OF  DRAINAGE  ON  N-MTNERAL- 
IZATION  AND  VEGETATION  RESPONSE  DS 
WET  MEADOWS:  H.  CTRSIO-MOLrNTETUM 
STANDS, 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 

of  Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  21. 
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AUTOCHTHONOUS  BACTERIA  IN  THE 
CHALK  AND  THEIR  INFLUENCE  ON 
GROUNDWATER  QUALITY  IN  EAST 
ANGLIA, 

British  Geological  Survey,  Wallingford  (England). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  5B. 
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^LUSTRATION  AND  VERIFICATION  OF  AD- 
JOINT SENSITIVITY  THEORY  FOR  STEADY 
STATE  GROUNDWATER  FLOW, 

INTERA  Technologies,  Inc.,  Austin,  TX. 

J.  L.  Wilson,  and  D.  E.  Metcalfe. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1602-1610,  November  1985.  4  fig,  3  tab, 

18  ref,  append. 

Descriptors:  'Sensitivity  analysis,  'Steady  flow, 
•Model  studies,  'Groundwater  movement,  Hy- 
draulics, Flow  characteristics,  Statistical  models, 
Mathematical  equations,  Boundary  conditions. 

Three  one-dimensional  flow  problems  are  used  to 
illustrate  the  application  of  adjoint  sensitivity 
theory  to  steady  state  groundwater  flow.  Adjoint 
states  are  analytically  derived  for  four  performance 
measures:  hydraulic  head  at  a  point,  spatially  aver- 
age hydraulic  head,  Darcy  velocity  at  a  point  and 
flux  from  a  prescribed  head  boundary  Sensitivity 
coefficients  calculated  for  average  head  and  ad- 
joint states  are  interpreted  and  their  usefulness 
discussed.  Implementation  of  a  numerical  adjoint 
sensitivity  flow  code  is  described  and  the  comput- 
ed adjoint  states  are  used  in  the  code  to  evaluate 
sensitivities  of  model  results  to  model  input  param- 
eters. The  one-dimensional  flow  problems  are  used 
to  verify  the  numerical  code.  Both  the  analytically 
derived  adjoint  states,  including  those  involving 
jump  conditions,  and  nonlinear  sensitivity  coeffi- 
cients for  model  output  values  are  successfully 
reproduced.  (Michael-PTT) 
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DEVELOPMENT  OF  MULTD7LE  SEEPAGE 
FACES  ON  LAYERED  SLOPES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

J.  J.  Rulon,  R.  Rodway,  and  R.  A.  Freeze. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1625-1636,  November  1985.  17  fig,  5  tab, 
18  ref,  append. 

Descriptors:  'Seepage,  'Slopes,  'Geomorphology, 
'Mathematical  models,  'Groundwater  movement, 
Water  table  profiles,  Hydraulic  gradient.  Hydrau- 


lic conductivity,  Hydraulic  models,  Steady  flow, 
Aeration  zone,  Slope  stability,  Flow  measurement, 
Erosion,  Drainage  patterns. 

Water  table  configuration  and  hydraulic-head  dis- 
tribution in  layered  hillsides  was  analyzed.  A 
finite-element  model  simulated  two-dimensional, 
saturated-unsaturated  steady  state  flow  through 
layered  slopes.  A  laboratory  sand  tank  experiment 
was  used  to  verify  the  model.  Layered  slopes 
featured  multiple  seepage  faces,  perched  water 
tables  and  wedge-shaped  unsaturated  zones.  Hy- 
draulic-head distribution  and  water  table  configu- 
ration were  dependent  on  the  position  of  impend- 
ing layers  and  the  ratio  of  hydraulic  conductivity 
between  adjacent  layers.  This  work  has  geotechni- 
cal  implications  in  terms  of  slope  stability  and 
control  of  groundwater  into  excavations,  geomor- 
phological  implications  with  respect  to  landforzn 
development  by  mass  movements  and  surface 
water  erosion  and  hydrogeological  implications  in 
regard  to  flow  path  analysis  in  contamination  stud- 
ies. Appendix  includes  experimental  data.  (Mi- 
chael-PTT) 
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FLOW  TO  A  WELL  IN  A  MULTIAQUIFER 
SYSTEM 

Lincoln  Coll.  (New  Zealand).  Dept.  of  Civil  Engi- 
neering. 
B.  Hunt. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1637-1641,  November  1985.  3  fig,  2  tab, 
13  ref. 

Descriptors:  'Well  hydraulics,  'Groundwater 
movement,  'Flow  profiles,  'Aquifer  characteris- 
tics, 'Mathematical  models,  Mathematical  equa- 
tions, Steady  flow,  Unsteady  flow,  Eigenvalue 
problems. 

Solutions  are  calculated  for  steady  and  unsteady 
flow  to  a  well  in  a  multiaquifer  system  with  N- 
horizontal  aquifers.  Aquifer  and  aquitard  proper- 
ties may  vary  among  layers,  but  are  assumed  to  be 
constant  in  the  horizontal  direction.  Closed  form 
solutions  first  require  solution  of  generalized  eigen- 
value problems  for  numerical  evaluation.  The  mat- 
rices appearing  in  these  problems  are  symmetric 
and  positive  definite  thus  proving  that  eigenvalues 
are  real  and  positive  and  that  a  solution  always 
exists.  A  solution  is  presented  for  a  numerical 
example  involving  flow  to  a  well  in  a  system  of 
five  aquifers.  (Author's  abstract) 
W87-02275 


FD2LD  DETERMINATION  OF  THE  THREE- 
DIMENSIONAL  HYDRAULIC  CONDUCTIVI- 
TY TENSOR  OF  ANISOTROPIC  MEDIA:  1. 
THEORY, 

Geological  Survey,  Menlo  Park,  CA. 

P.  A.  Hsieh,  and  S.  P.  Neuman. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1655-1665,  November  1985.  14  fig,  17  ref, 

6  append. 

Descriptors:  'Hydraulic  conductivity,  'Ground- 
water movement,  'Anisotropy,  'Tensile  stress, 
Boreholes,  Borehole  geophysics,  Monitoring,  In- 
jection, Selective  withdrawal,  Hydraulic  models, 
Model  studies,  Mathematical  equations. 

A  field  method  for  determining  three-dimensional 
conductivity  tensor  and  specific  storage  of  an  ani- 
sotripic  porous  or  fractured  medium  is  proposed. 
This  cross-hole  testing  method  consists  of  fluid 
injection  into  or  withdrawal  from  packed-off  inter- 
vals in  a  number  of  boreholes  and  monitoring  the 
transient  head  response  in  neighboring  boreholes. 
This  method  provides  direct  field  information  on 
whether  it  is  proper  to  regard  the  medium  as 
uniform  and  anisotropic  on  the  scale  of  the  test. 
Theoretical  expressions  decribing  transient  and 
steady  state  head  response  in  monitoring  intervals 
of  arbitrary  lengths  and  orientations  to  constant 
rate  injection/withdrawal  intervals  of  similar  or 
different  lengths  and  orientations  are  presented. 
The  conditions  under  which  these  intervals  can  be 
treated  as  mathematical  points  are  explored 
through  asymtotic  analysis.  The  theory  of  images 
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is  used  to  analyze  the  effect  of  planar  no-flow  and 
constant-head  boundaries  on  transient  and  steady 
state  head  response.  (See  also  W87-02279)  (Au- 
thor's abstract) 
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FIELD  DETERMINATION  OF  THREE-DEMTN- 

SIONAL        HYDRAULIC        CONDUCTIVITY 

TENSOR     OF     ANISOTROPIC     MEDIA:     2. 

METHODOLOGY    AND    APPLICATION    TO 

FRACTURED  ROCKS, 

Geological  Survey,  Menlo  Park,  CA. 

P.  A.  Hsieh,  S.  P.  Neuman,  G.  K.  Stiles,  and  E.  S. 

Simpson. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1667-1676,  November  1985.  15  fig,  4  tab, 

10  ref.  NRC  Contract  NRC-04-78-275. 

Descriptors:  'Groundwater  movement,  •Hydrau- 
lic conductivity,  'Anisotropy,  'Field  tests,  •Ten- 
sile stress,  •Boreholes,  Borehole  geophysics,  Moni- 
toring, Injection,  Selective  withdrawal,  Hydraulic 
models,  Arizona,  Geologic  fractures,  Granite, 
Mathematical  equations,  Statistical  analysis. 

Methods  for  interpreting  the  results  of  cross-hole 
tests  in  anisotripic  porous  or  fractured  media  are 
described.  Test  results  can  be  analyzed  graphically 
in  cases  where  injection  and  monitoring  intervals 
are  short  in  relation  to  distance  between  them. 
Directional  hydraulic  diffusivity  and  quantity  can 
be  determined  by  curve  matching  from  the  tran- 
sient variation  of  hydraulic  head  in  a  given  moni- 
toring interval.  The  principal  values  and  direction 
of  the  hydraulic  conductivity  tensor  can  be  evalu- 
ated by  fitting  an  ellipsoid  to  the  square  roots  of 
the  directional  diffusivities.  Six  directional  meas- 
urements are  generally  required,  but  a  larger 
number  may  be  needed  to  fit  an  ellipsoid  to  the 
data  by  least  squares.  If  computed  values  fluctuate 
so  severely  that  a  meaningful  least  squares  fit  is  not 
possible,  the  subsurface  may  not  behave  as  a  uni- 
form anisotropic  medium  on  the  scale  of  the  test. 
Test  results  from  a  granitic  rock  near  Oracle,  AZ 
illustrate  how  the  method  works  for  fractured 
rocks.  Oracle  granite  is  shown  to  respond  as  a  near 
uniform,  anisotropic  medium  and  its  hydraulic  con- 
ductivity is  strongly  controlled  by  the  orientations 
of  major  fracture  sets.  Cross-hole  test  results  are 
consistent  with  the  results  of  more  than  than  100 
single-hole  packer  tests  conducted  at  the  site.  (See 
also  W87-02278)  (Author's  abstract) 
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ANALYSIS  OF  HYDRODYNAMIC  DISPER- 
SION IN  DISCRETE  FRACTURE  NETWORKS 
USING  THE  METHOD  OF  MOMENTS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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ASSESSMENT  OF  THE  DNSTANTANEOUS 
UNIT  HYDROGRAPH  DERIVED  FROM  THE 
THEORY  OF  TOPOLOGICALLY  RANDOM 
NETWORKS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 
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Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1693-1702,  November  1985.  13  fig,  1  tab, 
Href. 

Descriptors:  *Unit  hydrographs,  *  Rainfall-runoff 
relationships,  'Networks,  'Topology,  Basins,  Hy- 
draulics, Linear  programming,  Sensitivity  analysis, 
Hydrology,  Mathematical  equations,  Mathematical 
models,  Probabilistic  process,  Alabama,  Kentucky. 

An  instantaneous  unit  hydrograph  (iuh)  based  on 
the  theory  of  topologically  random  networks  (top- 
ological iuh)  was  evaluated  in  terms  of  basin  char- 
acteristics and  hydraulic  parameters.  Hydrographs, 
computed  using  linear  routing  methods  for  each  of 
two  drainage  basins  in  Alabama  and  Kentucky, 
were  the  basis  for  comparing  topological  iuh's. 
Elements  in  sets  of  basin  characteristics  for  the 
topological  iuh's  are  the  number  of  first-order 
streams  only  or  the  number  of  sources  together 
with  the  number  of  channel  links  in  the  topological 


diameter.  Hydraulic  parameters  are  the  values  of 
celerity  and  diffusivity  constant.  Sensitivity  analy- 
ses indicate  that  the  mean  celerity  of  internal  links 
in  the  network  is  the  critical  hydraulic  parameter 
for  determining  the  shape  of  the  topological  iuh, 
while  the  diffusivity  constant  has  only  minimal 
influence.  Asymptotic  analysis  does  not  require  a 
large  number  of  sources  to  approximate  the  topo- 
logical iuh  with  the  Weibull  probability  density 
function.  (Author's  abstract) 
W87-02282 


COMPUTATIONALLY  EFFICD2NT  ALGO- 
RITHMS FOR  PARAMETER  ESTIMATION 
AND  UNCERTAINTY  PROPAGATION  IN  NU- 
MERICAL MODELS  OF  GROUNDWATER 
FLOW, 

Western  Australia  Univ.,   Nedlands.   Centre   for 
Water  Research. 
L.  R.  Townley,  and  J.  L.  Wilson. 
Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  12,  p  1851-1860,  December  1985.  4  fig,  31  ref, 
append. 

Descriptors:  *Estimating  equations,  •Mathematical 
models,  'Groundwater  movement,  •Parametric 
hydrology,  Numerical  analysis,  Boundary  condi- 
tions, Statistical  methods,  Statistical  analysis,  Sta- 
tistical models,  Aquifer  characteristics,  Computer 
programs. 

Computational  algorithms  are  presented  for  steady 
and  transient  models  in  which  aquifer  storage  coef- 
ficients, transmissivities,  distributed  inputs  and 
boundary  values  can  be  simultaneously  uncertain. 
Features  of  these  algorithms  include:  a  new  form 
of  generalized  boundary  condition;  a  concise  dis- 
crete derivation  of  the  adjoint  problem  for  tran- 
sient models  with  variable  time  steps;  an  efficient 
technique  for  calculating  the  approximate  second 
derivative  during  line  searches  in  weighted  least 
squares  estimation;  and,  a  new  first-order,  second- 
movement  algorithm  for  calculating  covariance  of 
predicted  heads  due  to  a  large  number  of  uncertain 
parameter  values.  These  techniques  are  presented 
in  matrix  form  and  their  efficiency  depends  on  the 
structure  of  sparse  matrices  that  occur  repeatedly 
throughout  the  calculations.  Details  of  matrix 
structures  are  provided  for  a  two-dimensional 
linear  triangular  finite  element  model.  (Author's 
abstract) 
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HYDROLOGIC  MECHANISMS  GOVERNING 
FLLTD  FLOW  EN  A  PARTIALLY  SATURATED, 
FRACTURE,  POROUS  MEDIUM, 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 

J.  S.  Y.  Wang,  and  T.  N.  Narasimhan. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1861-1874,  December  1985.  17  fig,  1  tab, 
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Descriptors:  *Fluid  flow,  •Groundwater  move- 
ment, *Hydrologic  properties,  'Partially  saturated 
flow,  Statistical  analysis,  Statistical  methods,  Geo- 
logic fractures,  Saturated  flow,  Saturation,  Hy- 
draulic conductivity,  Pressure  distribution,  Simula- 
tion analysis,  Drainage,  Porosity,  Yucca  Mountain, 
Tuff,  Mathematical  equations,  Fluid  mechanics. 

A  conceptual  model  of  the  hydrology  of  a  partially 
saturated,  fractured,  porous  medium  is  presented. 
A  general  statistical  theory  for  flow  along  the 
fractures  and  between  the  matrix  blocks  and  the 
fractures  under  partially  saturated  conditions  is 
constructed.  Results  obtained  from  a  simple  statis- 
tical aperture  distribution  model  for  fracture  satu- 
ration, hydraulic  conductivity  and  the  effective 
matrix-fracture  flow  area  as  functions  of  pressure 
are  presented.  Drainage  from  a  column  of  frac- 
tured tuff  is  simulated  using  available  parameters 
for  the  densely  welded  tuff  of  the  Topopah  Spring 
Member  at  Yucca  Mountain  in  southern  Nevada. 
From  the  cases  simulated  for  the  fractured  porous 
columns  with  discrete  vertical  and  horizontal  frac- 
tures and  porous  matrix  blocks  explicitly  account- 
ed for,  it  is  observed  that  highly  transient  changes 
from  fully  saturated  to  partially  saturated  condi- 
tions are  extremely  sensitive  to  fracture  properties. 
Nevertheless,  the  quasi-steady  changes  of  the  fluid 
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flow  of  a  partially  saturated,  fractured,  porous 
system  can  be  approximately  simulated  without 
taking  the  fractures  into  account.  (Michael-PTT) 
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SCATTERING  FUNCTIONS  AND  INFILTRA- 
TION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  2G. 
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STEADY  STATE  FLOW  PASSING  THROUGH 
A  CYLINDER  OF  PERMEABDHTY  DIFFER- 
ENT FROM  THE  SURROUNDESG  MEDIUM, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
S.  W.  Wheatcraft,  and  F.  Winterberg. 
Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  12,  p  1923-1929,  December  1985.  8  fig,  8  ref. 
DOE  Contract  DE-AC08-85NV 10384. 

Descriptors:  *Steady  flow,  •  Permeability, 
•Groundwater  movement,  Porosity,  Flow  pattern, 
Flow  profiles,  Mathematical  equations,  Flow 
measurements,  Hydrologic  models,  Contamination, 
Boreholes. 

Solutions  for  flow  through  a  cylinder  are  devel- 
oped, analyzed  and  verified.  A  generalized  method 
by  which  a  cylinder  of  permeability  is  embedded  in 
the  surrounding  porous  medium  is  presented.  This 
method  is  valid  for  any  complex  potential  flow 
field  that  obeys  the  Laplace  equation.  Cases  of 
flow  to  a  well  and  uniform  lateral  flow  with  an 
embedded  cylinder  are  reviewed  to  demonstrate 
the  general  applicability  of  the  method.  Equations 
are  obtained  for  the  relative  amount  of  flow  pass- 
ing through  the  cylinder  compared  to  the  sur- 
rounding medium.  This  method  has  potential  appli- 
cations in  contaminant  transport  problems  and  for 
the  direct  measurement  of  groundwater  velocity  in 
boreholes.  (Michael-PTT) 
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WATER  FLOW  AND  SOLUTE  TRANSPORT 
PROCESSES  IN  THE  UNSATURATED  ZONE, 
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Water  Resources. 
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SIMULATION  OF  NONAQUEOUS  PHASE  OR- 
GANIC COMPOUNDS  TS  THE  SUBSURFACE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
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STATISTICAL  THEORY  OF  GROUNDWATER 
FLOW  AND  TRANSPORT:  PORE  TO  LABORA- 
TORY, LABORATORY  TO  FORMATION,  AND 
FORMATION  TO  REGIONAL  SCALE, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 

G.  Dagan. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  9,  p  120S-134S,  August  1986.  7  fig,  1  tab,  46 

ref. 

Descriptors:  'Groundwater  movement,  'Flow 
profile,  'Porous  media,  'Model  studies,  Hydraulic 
conductivity,  Transmissivity,  Pore  water,  Statisti- 
cal analysis,  Theoretical  analysis,  Mathematical 
studies,  Flow  domains. 

The  statistical  approach  has  been  applied  increas- 
ingly to  groundwater  flow  problems  in  the  last 
decade.  This  development  has  been  motivated  by 
the  recognition  of  the  fact  that  porous  formations 
are  heterogeneous,  i.e.,  with  properties  which  vary 
in  an  irregular  manner  in  space.  Flow  domains  are 
characterized  by  the  length  scale  L  of  their  spatial 
extent  and  three  such  scales  of  a  fundamental 
nature  are  introduced:  the  laboratory,  the  local, 
and  the  regional  scale.  Heterogeneity  is  character- 
ized by  the  spatial  correlation  scale  I  of  the  proper- 
ty of  interest,  the  three  scales  corresponding  to  the 
above  ones  being  the  pore  scale,  the  log  hydraulic 
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conductivity,  and  the  log  transmissivity  integral 
scales.  The  medium  properties  and  related  flow 
variables  are  regarded  as  random  space  functions 
which  satisfy  two  basic  requirements:  they  enjoy 
some  type  of  stationarity  and  I  <  <  L.  An  addi- 
tional scale  D  is  the  measurement  or  computational 
scale,  characterizing  the  size  of  the  measurement 
device  of  a  flow  variable  or  the  element  over 
which  the  variable  is  averaged  for  computational 
purposes.  In  both  cases,  the  interest  resides  in  the 
space  average  of  the  flow  variable  over  a  volume 
or  area  of  length  scale  D.  The  primary  aim  of  the 
theory  of  flow  and  transport  through  porous  media 
is  to  determine  the  statistical  moments  of  the  space- 
averaged  variables,  given  the  statistical  structure  of 
the  spatially  variable  property.  The  main  objective 
of  the  study  is  to  show  that  flow  and  transport 
problems  at  the  three  fundamental  scales  can  be 
treated  by  a  unified  statistical  approach,  along  this 
line.  The  specific  aspects  of  each  scale  are  exam- 
ined Separately,  and  areas  of  interest  for  future 
research  are  indicated.  In  the  concluding  remarks 
it  is  submitted  that  the  statistical  approach  to 
groundwater  flow  has  become  a  comprehensive 
theory,  beyond  the  stage  of  an  ad  hoc  modeling 
technique.  (Author's  abstract) 
W87-02321 


STOCHASTIC  SUBSURFACE  HYDROLOGY 
FROM  THEORY  TO  APPLICATIONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept  of 

Civil  Engineering. 

L.  W.  Gelhar. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  9,  p  135S-145S,  August  1986.  12  fig,  2  tab,  44 

ref.  NSF  Grants  ECE-83 11786  and  INT-8212574; 

TVA  Contract  TV-61664A. 

Descriptors:  "Groundwater  movement,  'Stochas- 
tic hydrology,  'Subsurface  water,  'Theoretical 
analysis,  'Flow  profiles,  Heterogeneity,  Aquifers, 
Hydraulic  conductivity,  Dispersivity,  Monte  Carlo 
Method,  Statistical  analysis,  Mathematical  studies. 

Research  on  the  stochastic  analysis  of  subsurface 
flow  has  developed  rapidly  in  the  last  decade,  but 
applications  of  this  approach  have  been  very  limit- 
ed. Illustrated  here  is  how  currently  available  tech- 
niques and  results  can  be  used  to  answer  important 
questions  about  the  large-scale  behavior  of  natural- 
ly heterogeneous  aquifers.  Perturbation-based 
spectral  theory,  which  presumes  local  statistical 
homogeneity,  provides  generic  theoretical  results 
for  the  head  variance  effective  conductivity  tensor, 
and  macrodispersivity  tensor  in  a  field.  These  re- 
sults emphasize  the  key  role  fo  the  variance  and 
rtial  correlation  scales  of  the  log  hydraulic  con- 
;ti vity  field.  Field  information  of  variances  and 
correlation  scales  of  natural  materials  is  summa- 
rized. The  validity  of  some  of  the  generic  stochas- 
tic results  is  evaluated  through  comparison  with 
Monte  Carlo  simulations  and  field  observations.  A 
specific  field  application  example  is  developed  to 
illustrate  how  the  stochastic  results  are  used  to 
estimate  large-scale  parameters  and  determine  the 
reliability  of  three-dimensional  numerical  simula- 
tions. Using  typical  log  conductivity  covariance 
parameters,  the  effective  hydraulic  conductivity 
tensor,  and  the  macrodispersivity  tensor  are  esti- 
mated. The  calculated  head  variance,  based  on  the 
simulated  mean  hydraulic  gradient,  is  used  as  a 
measure  of  the  adequacy  of  the  calculation  of  the 
steady  state  flow  model.  Discussion  emphasizes 
limitations  and  extensions  of  this  approach,  and 
ongoing  field  evaluations  of  the  results.  (Author's 
abstract) 
W87-02322 


MIXING  EFFECTS  OF  CARBONATE  DIS- 
SOLVING WATERS  ON  CHEMICAL  AND  13- 
C/12-C  COMPOSITIONS, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 

Inst,  of  Physics. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02329 


ANALYSIS  OF  THE  EPHEMEROPTERA- 
EMERGENCE  OF  THE  BRETTENBACH  NEAR 
SCHLrrZ/HESSE  (F.R.G.),  (ANALYSE  DER 
EPHERMEROPTERA-JAHRESEMERGENZ 


DES      BRETTENBACHES       BEI      SCHLITZ/ 
HESSEN      (BUNDESREPUBLDX      DEUTSCH- 

LAND)), 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02344 


PILOT  PLANT  STUDY  ON  WATER  QUALITY 
CHANGES  DURING  GROUNDWATER  RE- 
CHARGE, 

Ministerie  van  Volksgezondheid  en  Milieuhygiene, 

Leidschendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5E. 


ORGANIC  INDICATORS  OF  GROUNDWATER 
POLLUTION  BY  A  SANITARY  LANDFILL, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02362 


DESIGN  AND  PERFORMANCE  OF  SINGLE- 
WELL  TRACER  TESTS  AT  THE  MOBILE  SITE, 
Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
F.  J.  Molz,  J.  G.  Melville,  O.  Guven,  R.  D\ 
Crocker,  and  K.  T.  Matteson. 
Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  10,  p  1497-1502,  October  1985.  11  fig,  2  tab,  9 
ref.  EPA  Agreement  CR  810704-01-0. 

Descriptors:  'Performance  evaluation,  'Design 
standards,  'Tracer  studies,  'Test  wells,  'Mobilei 
'Alabama,  Observation  wells.  Peristaltic  pumps, 
Hydraulic  properties,  Hydraulic  conductivity,  Per- 
meability, Injection  wells. 

Tracer  tests  are  the  most  reliable  field  methods  for 
obtaining  information  describing  advection  and 
dispersion  in  aquifers.  This  paper  describes  the 
design  and  performance  of  single-well  tracer  tests 
utilizing  multilevel  observation  wells  at  a  field  site 
near  Mobile,  Alabama.  In  a  given  observation  well, 
a  total  of  7  sampling  zones  were  isolated  using 
inflatable  packers  and  silicone  rubber  plugs.  All 
instrumentation  was  contained  within  a  removable 
insert  that  extended  from  the  well  bottom  to  the 
land  surface.  Each  sampling  zone  contained  an 
electrical  conductivity  probe  and  was  connected  to 
the  surface  with  two  lengths  of  vacuum  tubing. 
When  combined  with  peristaltic  pumps,  the  tubing 
allowed  mixing  of  the  sampling  zone  contents  as 
well  as  water  sample  collection.  A  total  of  5  ex- 
periments were  performed  using  bromide  as  a  con- 
servative tracer.  Results  showed  that  the  sampling 
zones  were  well  isolated  and  that  sampling  zone 
mixing  was  necessary  to  achieve  results  that  were 
independent  of  probe  placement  within  a  given 
zone.  Both  electrical  conductivity  and  bromide 
concentration  breakthrough  curves  indicated  the 
presence  of  a  high  horizontal  permeability  zone  in 
the  bottom  third  of  the  aquifer,  although  the  con- 
centration data  were  considered  the  more  accurate 
and  reliable.  Permeability  values  based  on  tracer 
travel  times  from  the  injection-recovery  well  to 
the  multilevel  observation  well  varied  by  a  factor 
of  4  over  the  aquifer  thickness.  Such  results  are 
reasonably  consistent  with  permeability  trends  in- 
ferred during  thermal  energy  storage  experiments 
performed  previously  at  the  same  site.  (Author's 
abstract) 
W87-02379 


COMPARISON  OF  SEVERAL  METHODS  OF 
SOLVING  NONLINEAR  REGRESSION 
GROUNDWATER  FLOW  PROBLEMS, 

Geological   Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 
R.  L.  Cooley. 

Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  10,  p  1525-1538,  October  1985.  5  fig,  16  tab,  21 
ref,  2  append. 

Descriptors:  'Groundwater  movement,  'Flow 
profiles,  'Statistical  methods,  'Computer  models, 
Aquifers,  Regression  analysis,  Statistical  analysis, 
Marquardt  Method,  Newton  Method,  Fletcher- 
Reeves  Method,  Computers. 

Computational  efficiency  and  computer  memory 
requirements  for  four  methods  of  minimizing  func- 


tions were  compared  for  four  test  nonlinear-regres- 
sion steady  state  groundwater  flow  problems.  The 
fastest  methods  were  the  Marquardt  and  quasi- 
linearization  methods,  which  required  almost  iden- 
tical computer  times  and  numbers  of  iterations;  the 
next  fastest  was  the  quasi-Newton  method,  and  last 
was  the  Fletcher-Reeves  method,  which  did  not 
converge  in  100  iterations  for  two  of  the  problems. 
The  fastest  method  per  iteration  was  the  Fletcher- 
Reeves  method,  and  this  was  followed  closely  by 
the  quasi-Newton  method.  The  Marquardt  and 
quasi-linearization  methods  were  slower.  For  all 
four  methods  the  speed  per  iteration  was  directly 
related  to  the  number  of  parameters  in  the  model 
However,  this  effect  was  much  more  pronounced 
for  the  Marquardt  and  quasi-linearization  methods 
than  for  the  other  two.  Hence  the  quasi-Newton 
(and  perhaps  Fletcher-Reeves)  method  might  be 
more  efficient  than  either  the  Marquardt  or  quasi- 
linearization  methods  if  the  number  of  parameters 
in  a  particular  model  were  large,  although  this 
remains  to  be  proven.  The  Marquardt  method  re- 
quired somewhat  less  central  memory  than  the 
quasi-linearization  method  for  three  of  the  four 
problems.  For  all  four  problems  the  quasi-Newton 
method  required  roughly  two  thirds  to  three  quar- 
ters of  the  memory  required  by  the  Marquardt 
method,  and  the  Fletcher-Reeves  method  required 
slightly  less  memory  than  the  quasi-Newton 
method.  Memory  requirements  were  not  excessive 
for  any  of  the  four  methods.  (Author's  abstract) 
W87-02382 


EMPIRICAL  FUNCTION  TO  DESCRIBE 
MEASURED  WATER  DISTRIBUTIONS  FROM 
HORIZONTAL  INFILTRATION  EXPERI- 
MENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary   bibliographic   entry  see  Field  2G. 
W87-02383 


GEOCHEMISTRY  OF  GROUNDWATER  IN 
CRETACEOUS  SEDIMENTS  OF  THE  SOUTH- 
EASTERN COASTAL  PLAIN  OF  EASTERN 
MISSISSIPPI  AND  WESTERN  ALABAMA, 

Geological  Survey,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02384 


MODELING  THREE-DIMENSIONAL  FLOW 
IN  CONFINED  AQUIFERS  BY  SUPERPOSI- 
TION OF  BOTH  TWO-  AND  THREE-DIMEN- 
SIONAL ANALYTIC  FUNCTIONS, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

H.  M.  Haitjema. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  10,  p  1557-1566,  October  1986.  10  fig,  23  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Mathematical  models,  Confined  aquifers,  Mathe- 
matical analysis,  Flow  profiles,  Hydrologic 
models. 

A  technique  is  presented  to  incorporate  three-di- 
mensional flow  in  a  Dupuit-Forchheimer  model.  It 
is  based  on  the  superposition  of  approximate  ana- 
lytic solutions  to  both  two-  and  three-dimensional 
flow  features  in  a  confined  aquifer  of  infinite 
extent.  Three-dimensional  solutions  are  used  in  the 
domain  of  interest,  while  farfield  conditions  are 
represented  by  two-dimensional  solutions.  Approx- 
imate three-dimensional  solutions  have  been  de- 
rived for  a  partially  penetrating  well  and  a  shallow 
creek.  Each  of  these  solutions  satisfies  the  condi- 
tion that  no  flow  occurs  across  the  confining  layers 
of  the  aquifer.  Because  of  this  condition,  die  flow 
at  some  distance  of  a  three-dimensional  feature,  its 
three-dimensional  solution  is  replaced  by  a  corre- 
sponding two-dimensional  one.  The  latter  solution 
is  trivial  as  compared  to  its  three-dimensional 
counterpart,  and  its  use  greatly  enhances  the  com- 
putational efficiency  of  die  model.  As  an  example, 
the  flow  is  modeled  between  a  partially  penetrat- 
ing well  and  a  shallow  creek  that  occur  in  a 
regional  aquifer  system.  (Author's  abstract) 
W87-02385 
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HEAT    PUMP    ON    GROUND    WATER    AND 

COMBINED  SOLAR/GEOTHERMAL  POWER. 

A  PILOT  OPERATION  ON  224  DWELLINGS 

AT   AULNAY-SOUS-BOIS,   (POMPE   A   CHA- 

LEUR  SUR  NAPPE  ET  HELIOGEOTHERMEE. 

UNE  OPERATION  PELOTE  SUR  224  LOGE- 

MENTS  A  AULNAY-SUR-BOIS), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau    (France).     Centre    d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02423 


STORAGE  IN  A  DEEP  AQUDTER  AT  HIGH 
TEMPERATURE.  PELOT  PLANT  EN  PLAISER, 
(STOCKAGE  EN  NAPPE  PROFONDE  A 
HAUTE  TEMPERATURE.  PELOTE  DE  PLAI- 

SDD, 

CEA  Centre  d'Etudes  Nucleaires  de  Saclay,  Gif- 

sur-Yvette  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02425 


SECOND  ANNUAL  EASTERN  REGIONAL 
GROUND  WATER  CONFERENCE. 

National  Water  Well  Association,  Worthington, 
OH. 

Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Road,  Worthington, 
OH.  43085.  July  16-18,  1985,  Portland,  Maine, 
1985.  579  p. 

Descriptors:  •Conferences,  •Groundwater, 
•Groundwater  management,  *Groundwater  pollu- 
tion, Groundwater  movement.  Acid  rain,  Geohy- 
drology,  Geophysics,  Information  exchange. 

This  conference  covered  several  topics,  including 
leaking  underground  storage  tanks,  surface  geo- 
physics in  groundwater  investigations,  groundwat- 
er contamination  and  remediation,  groundwater 
and  contamination  flow  through  fractured  rock, 
groundwater  development  in  coastal  areas,  acid 
rain,  groundwater  management  and  regulatory 
considerations.  Government  officials,  consulting 
geologists,  engineers  and  researchers,  industry  rep- 
resentatives and  other  interested  persons  met  to 
learn  and  discuss  state-of-the-art  techniques  em- 
ployed in  groundwater  studies.  The  conference 
provided  a  forum  for  all  who  attended  to  commu- 
nicate and  share  their  experiences  in  the  subject 
areas  discussed  at  the  conference.  These  proceed- 
ings are  a  compilation  of  papers  presented  by  the 
conference  speakers.  (See  also  W87-02438  through 
W87-02475)  (Lantz-PTT) 
W87-02437 


STEP-BY-STEP    APPROACH    TO    GROUND- 
WATER CONTAMINATION  PROBLEMS, 

Massachusetts  Dept  of  Environmental  Quality  En- 
gineering, Boston. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02438 


HYDROGEOCHEMISTRY     OF     RADON     IN 
GROUND  WATER, 

Maine  Geological  Survey,  Augusta. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02442 


RADON  GAS  EN  GROUND  WATER  OF  NEW 
HAMPSHIRE, 

Minnesota  Univ.,  St.  Paul. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02443 


EFFECT'S  OF  SUBURBAN  DEVELOPMENT 
ON  THE  GROUNDWATER  OF  THE  STOCK- 
TON FORMATION  BUCKINGHAM  TOWN- 
SHEP,  BUCKS  COUNTY,  PENNSYLVANIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-02444 


WATER-QUALITY   IN   SAND   AND   GRAVEL 
AQUIFERS  EN  MAENE:  THE  INFLUENCE  OF 


ACEO  DEPOSITION,  AGRICULTURE,  AND 
OTHER  NON-POENT  CONTAMINATION 
SOURCES, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02445 


UNDERGROUND         TANKS         THREATEN 
GROUND  WATER  QUALITY, 

Massachusetts  Audubon  Society,  Lincoln. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02446 


NEW  REQUIREMENTS  FOR  UNDERGROUND 
STORAGE  TANKS, 

Environmental   Protection  Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02447 


UNDERGROUND  TANK  PRIORITIZATION  - 
WHERE  DO  WE  START.  PLANNING  AND  EM- 
PLEMENTTNG  AN  UNDERGROUND  TANK 
MANAGEMENT  PROGRAM  FOR  A  MULTI- 
SITE/  MULTI-TANK  FACILITY, 
RMT,  Inc.,  Madison,  WI. 

For  primary  bibliographic   entry  see  Field   5G. 
W87-02448 


AVAILABLE  TECHNOLOGY  FOR  THE  MONI- 
TORING OF  UNDERGROUND  STORAGE 
TANKS, 

Veterans  Administration  Hospital,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02449 


SUBSURFACE  MONITORING  TECHNIQUES 
FOR  THE  DETECTION  OF  LEAKS  NEAR  GAS- 
OLENE UNDERGROUND  STORAGE  TANKS, 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02450 


REPLACEMENT  OF  SALT  CONTAMINATED 
WATER  SUPPLIES  EN  BEDROCK  AQUIFERS 
EN  MAENE, 

Maine  Dept.  of  Transportation,  Augusta. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02451 


LOCATING  AND  EVALUATING  POTABLE 
WATER  SUPPLIES  EN  AN  EXTENSIVELY 
MINED  AREA:  A  CASE  HISTORY, 

SRW  Associates,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02452 


ELECTRICAL  RESISTIVITY/TERRAIN  CON- 
DUCnVITY  SURVEYS  TO  TRACE  PROCESS 
WASTEWATER  LEACHATE  EN  GROUNDWAT- 
ER FROM  A  SPRAY  ERRIGATION  SYSTEM, 

Jordan  Gorrill  Associates,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-02454 


MONITORING  PLUME  MIGRATION  USING 
GROUND  SURFACE  CONDUCTIVITY, 

Empire-Thomsen,  Groton,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02455 


CONVENTIONAL  AND  STATE-OF-THE-ART 
GEOPHYSICAL  TECHNIQUES  FOR  FRAC- 
TURE DETECTION, 

Weston  Geophysical  Corp.,  Westborough,   MA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02456 

CONTINUOUS  SEISMICREFLECnON  PRO- 
FILING OF  A  GLACIAL-DRD7T  DEPOSIT  ON 


Groundwater — Group  2F 

THE  SACO  RIVER,  MAINE  AND  NEW  HAMP- 
SHIRE, 

Geological    Survey,    Augusta,    ME.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02457 


GROUNDWATER  DEVELOPMENT  AND 
MANAGEMENT  PLANNING  FOR  THE 
COASTAL  PLAIN  OF  NEW  JERSEY, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-02458 


RECENT  ASSESSMENT  OF  THE  HYDROGEO- 
LOGY  AND  GROUNDWATER  AVAILABILITY 
OF  THE  NORTHERN  NEW  JERSEY  COASTAL 
PLAIN  AQUIFERS, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
M.  Miremadi,  and  W.  Murray. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July    16-18,    1985,   Portland, 
Maine.  1985.  p  320-339,  4  fig,  2  tab,  18  ref. 

Descriptors:  *Geohydrology,  'Groundwater  po- 
tential, *Coastal  plains,  *Coastal  aquifers,  *New 
Jersey,  Groundwater  management,  Saline  water 
intrusion,  Groundwater  potential,  Groundwater 
mining,  Groundwater  movement. 

A  hydrogeologic  study  was  completed  for  the  five 
major  aquifers  of  the  northern  New  Jersey  coastal 
plain.  The  aquifers  and  interbedded  confining 
layers  form  a  wedge  of  unconsolidated  sand,  silt 
and  clay  which  outcrops  to  the  west  and  dips 
beneath  the  Atlantic  Ocean  to  the  east.  Piezome- 
tric  and  groundwater  diversion  data  for  1983  were 
obtained  from  the  U.S.  Geological  Survey  and 
New  Jersey  Department  of  Environmental  Protec- 
tion to  evaluate  the  effects  of  increased  water  use 
in  the  last  five  years.  A  groundwater  mass  balance 
was  completed  to  assess  the  availability  of  addi- 
tional groundwater  supplies  and  the  potential  for 
saltwater  encroachment.  The  1983  piezometric 
levels  show  that  the  regional  drawdowns  have 
decreased  less  since  1978  indicating  a  trend  toward 
equilibrium  in  the  aquifers  between  total  recharge, 
groundwater  pumping  and  natural  discharge  to  the 
Atlantic  Ocean.  The  mass  water  balance  shows 
both  groundwater  surpluses  and  deficits  in  differ- 
ent portions  of  the  aquifers.  Areas  showing 
groundwater  deficits  have  the  greatest  potential 
for  saltwater  intrusion.  Results  of  the  mass  balance 
analysis  suggested  that  the  Magothy-Raritan  For- 
mation shows  die  most  potential  for  additional 
groundwater  withdrawal.  Modeling  of  3510  sq 
miles,  suggests  that  the  drawdown  in  the  area  of 
the  proposed  withdrawal  does  not  have  a  signifi- 
cant effect  on  the  current  piezometric  surface.  The 
study  shows  the  value  of  combining  analytical 
methods  with  groundwater  flow  models  in  evaluat- 
ing groundwater  availability  and  regional  aquifer 
management.  (See  also  W87-02437)  (Lantz-PTT) 
W87-02459 


EVALUATION  OF  GROUND  WATER  WELL 
SUPPLIES  EN  COASTAL  NEW  HAMPSHIRE 
BY  UTILIZING  SURFACE  PIEZOMETRIC  EN- 
FORMATION, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02460 


MEAN  SEA  LEVEL  -  AN  ELUSIVE  BOUNDA- 
RY 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engineering. 
D.  W.  Urish,  and  M.  M.  Ozbilgin. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,    Portland, 
Maine.  1985.  p  348-358,  6  fig,  1  tab,  12  ref. 

Descriptors:  •Sea  level,  *Boundary  conditions, 
•Coastal  aquifers,  *Groundwater,  *Saline  water 
intrusion,  Tidal  hydraulics,  Tides,  Piezometers, 
Mathematical  studies. 

In  many  island  and  coastal  groundwater  problems 
the  position  of  the  groundwater  -  free  sea  water 
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interface  is  an  essential,  but  highly  dynamic  bound- 
ary. Within  usual  tidal  ranges  this  boundary  easily 
fluctuates  as  much  as  5  ft  vertically,  and  on  a  sandy 
beach,  as  much  as  200  ft  horizontally.  The  fluctuat- 
ing boundary  commonly  is  simplified  to  a  fixed 
position  in  problem  formulation.  This  fixed  posi- 
tion is  frequently  taken  as  the  location  of  local 
mean  free  water  level  (Mean  sea  level)  in  the 
adjacent  salt  water  body.  While  various  techniques 
are  available  to  determine  local  mean  sea  level,  all 
are  difficult  because  of  the  dynamic  nature  of  the 
coastal  margin.  More  importantly,  none  really  give 
the  boundary  position  to  which  the  fresh  ground- 
water of  a  phreatic  aquifer  responds.  Both  theoreti- 
cal analysis  an  field  investigations  of  coastal 
groundwater  conditions  indicate  an  effective 
boundary  significantly  higher  than  local  mean  sea 
level.  Tidal  fluctuation  and  wave  runup  on  a  slop- 
ing beach  cause  a  mounding  of  sea  water  in  the 
upper  beach  with  a  consequent  effective  mean  sea 
level  as  much  as  2  ft  higher  than  local  mean  sea 
level.  This  phenomenon  is  particularly  important 
in  the  small  island  and  in  near-coast  situations 
where  Ghyben-Herzberg  relationship  is  applied  in 
conjunction  with  field  water  table  measurements  to 
estimate  the  characteristics  of  the  fresh  water  lens. 
In  coastal  hydrological  situations  a  good  approxi- 
mation for  the  vertical  position  of  the  groundwater 
-  free  sea  water  boundary  is  the  mean  equivalent 
salt  water  head  in  a  fully  screened  piezometer 
located  in  the  beach  near  the  upper  swash  line. 
This  is  effective  mean  sea  level.  The  horizontal 
position  of  the  boundary  is  then  the  intersection  of 
effective  mean  sea  level  with  the  beach  face.  The 
veracity  of  this  technique  is  demonstrated  by  field 
research  in  a  New  England  barrier  beach.  (See  also 
W87-02437)  (Author's  abstract) 
W87-02461 


HYDROGEOLOGIC  STUDIES  IN  CRYSTAL- 
LINE FRACTURED  ROCK, 

Woodward-Clyde  Consultants,  Wayne,  NJ. 
D.  R.  Ganser,  P.  G.  Henning,  and  R.  J.  Henning. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  361-383,  10  fig,  1  tab,  13  ref. 

Descriptors:  'Geohydrology,  'Geologic  fractures, 
•Crystalline  rocks,  'Groundwater  movement,  Hy- 
draulic properties,  Stress,  Permeability,  Geophys- 
ics, Drilling,  Boreholes,  Cost  analysis. 

A  review  of  the  controlling  factors  of  groundwater 
flow  in  fractured  crystalline  rocks,  demonstrates 
that  fracture  frequency,  fracture  aperture  and  the 
hydraulic  connection  (influenced  by  persistence  or 
continuity)  are  the  primary  factors  influencing  the 
overall  permeability  of  rock  formations.  Because 
permeability  is  a  function  of  the  aperture  cubed 
and  because  fracture  aperture  is  a  function  of  rock 
stress,  the  overall  bedrock  stress  in  the  area  of 
interest  is  also  an  important  criteria.  A  complete 
study  of  fracture  flow  should  include  several  inves- 
tigative techniques  which  compliment  each  other 
together  providing  the  most  thorough  understand- 
ing of  subsurface  conditions.  These  include  remote 
sensing/  lineament  analysis,  geologic  mapping, 
geophysics,  drilling,  and  borehole  logging  and  test- 
ing. The  case  histories  presented  indicate  how  so- 
lutions to  characterizing  subsurface  flow  in  crystal- 
line rocks  can  be  cost-effectively  realized.  The  use 
of  remote  sensing  and  geophysical  techniques 
allow  more  efficient  planning  of  a  drilling  pro- 
gram. Special  drilling  and  borehole  testing  meth- 
ods can  then  provide  the  specific  parameters  neces- 
sary for  the  hydrologic  analysis.  The  investigative 
emphasis  should  not  be  on  one  component  of  the 
investigation  but  on  the  sum  of  all  information 
gathered  by  all  techniques.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02462 


COMMON  PROBLEMS  ENCOUNTERED 
WHEN  EVALUATING  CONTAMINANT  MI- 
GRATION IN  BEDROCK:  A  SURVEY  OF  CASE 
HISTORIES  IN  NEW  ENGLAND, 

GHR  Engineering  Associates,  Inc.,  New  Bedford, 

MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02463 


IDENTIFICATION  AND  ASSESSMENT  OF 
OVERBURDEN  AND  FRACTURED  BEDROCK 
AQUIFERS  AT  SELECTED  HAZARDOUS 
WASTE  SITES  IN  NEW  HAMPSHIJIE, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02465 


GROUND  WATER  MONITORING  AT  A  HAZ- 
ARDOUS WASTE  FACILITY  LOCATED  OVER 
FRACTURED  VOLCANIC  ROCK, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02466 


POTENTIAL  IMPACTS  OF  ACIDIC  PRECIPI- 
TATION ON  A  SOLE-SOURCE  AQUIFER, 

New  York  State  Legislative  Commission  on  Water 
Resources  Needs  of  Long  Island,  Hauppauge. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02467 


EFFECTS  OF  ACID  PRECIPITATION  ON 
GROUND  WATER  QUALITY  IN  THE  NORTH- 
EASTERN UNITED  STATES, 

IEP,  Inc.,  Worthington,  OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02468 


HAZARDOUS  WASTE  SITE  INVESTIGA- 
TIONS: VINYL  CHLORIDE  CONTAMINA- 
TION OF  GROUNDWATER, 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge, NY. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02469 


RESPONSE  TO  GASOLINE  CONTAMINA- 
TION OF  RESIDENTIAL  WATER  WELLS  -  A 
CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02470 


INVESTIGATION  AND  REMEDIATION  OF  A 
MINERAL  SPIRIT  PRODUCT  LOSS  IN  A 
SHALLOW  UNCONFTNED  AQUIFER, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02472 


EVALUATION  OF  CONTAMINATION  BY  OR- 
GANICS  AND  HEAVY  METALS  IN  A  SOIL 
AND  BEDROCK  AQUIFER, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02473 


MANAGING  GROUND  WATER  SUPPLIES  IN 
A  SOLE  SOURCE  AQUIFER, 

SEA  Consultants,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02474 


HYDROGEOLOGIC  PLANNING  FOR  THE  NE- 
SHAMINY  CREEK  BASIN,  SOUTHEASTERN 
PENNSYLVANIA, 

Neshaminy  Water  Resources  Authority,  Jamison, 

PA. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02475 


REMOVAL  OF  ORGANIC  CONTAMINANTS 
FROM  GROUNDWATER:  STATUS  OF  EPA 
DRINKING  WATER  RESEARCH  PROGRAM, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02478 


DISPOSAL  OF  REVERSE  OSMOSIS  WATER 
TREATMENT  PLANT  REJECT  WATER  BY  IN- 
JECTION WELL:  AN  ASSESSMENT  OF  GEO- 
CHEMICAL  PLUGGING, 


Missimer  and  Associates,  Inc.,  Cape  Coral,  FL. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02492 


PROCEEDINGS  OF  THE  FD7TH  NATIONAL 
SYMPOSIUM  AND  EXPOSITION  ON  AQUI- 
FER RESTORATION  AND  GROUND  WATER 
MONITORING. 

National  Water  Well  Association,  Worthington, 
OH. 

Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Rd.,  Worthington,  OR 
43085.  May  21-24,  1985,  The  Fawcett  Center,  Co- 
lumbus, OH.  1985.  750  p. 

Descriptors:  *Conferences,  'Aquifer  management, 
•Groundwater  quality,  'Monitoring,  Symposium, 
Aquifers,  Groundwater  movement,  Water  sam- 
pling, Water  analysis,  Hydrocarbons,  Case  studies, 
Wells. 

The  symposium  covered  a  wide  range  of  topics 
including  physical  containment  methods,  hydrody- 
namic  control,  pumping  and  treatment  of  contami- 
nated groundwater,  modeling  in  planning  and  eval- 
uating remedial  action,  monitoring  program/ 
system  design,  monitoring  well  design,  groundwat- 
er sampling  and  analysis,  monitoring  investiga- 
tions, monitoring  and  recovery  of  hydrocarbons  in 
groundwater,  and  case  histories.  Government  offi- 
cials, consulting  geologists,  engineers  and  research- 
ers, industry  representatives  and  other  interested 
persons  met  to  learn  and  discuss  state-of-the-art 
techniques  employed  in  groundwater  monitoring 
studies  and  aquifer  cleanup  projects.  Additionally, 
the  latest  in  state-of-the-art  instrumentation  and 
equipment  was  discussed  and  displayed.  The  sym- 
posium provided  a  forum  for  all  who  attended  to 
communicate  and  share  their  experiences  in  the 
rapidly  developing  fields  of  aquifer  restoration  and 
groundwater  monitoring.  These  proceedings  are  a 
compilation  of  papers  presented  by  the  symposium 
speakers.  (See  also  W87-02498  thru  W87-02542) 
(Author's  abstract) 
W87-02497 


ASSISTANCE    FOR    RCRA    PERMIT    APPLI- 
CANTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02498 


RCRA  PERMIT  PROTOCOL  FOR  A  CORREC- 
TIVE ACTION  PROGRAM, 

Environmental   Protection  Agency,   Washington, 

DC. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-02499 


GROUND  WATER  MONITORING  IN  FLORI- 
DA --  LIVING  WITH  HYDROLOGIC  AND 
REGULATIVE  PECULIARITIES, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

R.  E.  Moon. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  43-48. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
♦Florida,  'Regulations,  Aquifers,  Potable, 
Groundwater  pollution,  Water  quality  control, 
Path  of  pollutants,  Hydrologic  aspects. 

Florida  has  good  reason  to  pursue  and  enforce 
legislation  protecting  groundwater,  since  much  of 
the  state  is  positioned  directly  above  aquifers 
having  the  capacity  to  yield  tremendous  volumes 
of  fresh  potable  water.  In  addition,  large  areas  of 
the  State's  three  principal  aquifers  (sand  and 
gravel,  Floridan,  and  Biscayne)  have  direct  hydro- 
logic  connections  with  the  land  surface,  so  that 
contaminants  disposed  of  at  the  surface  can  rapidly 
infiltrate  downward  to  degrade  the  groundwater. 
Laws  designed  to  protect  these  drinking-water 
sources  have  tended  to  place  the  major  emphasis 
on  sources  of  pollution,  with  far  less  consideration 


16 


WATER  CYCLE— Field  2 


given  to  variations  in  hydrologic  conditions. 
Groundwater  legislation  is  enforced  by  conditions 
written  into  groundwater  permits  and/or  compli- 
ance orders.  These  documents  describe,  among 
other  things,  the  required  level  of  treatment  for 
aquifer  restoration  projects,  maximum  distances  of 
vertical  and  horizontal  contaminant  migration, 
groundwater  standards,  and  groundwater  classifi- 
cations. These  requirements  may  appear  appropri- 
ate, but  are  often  impractical  where  hydrologic 
anomalies  are  encountered.  Florida's  increasing 
population  and  its  demand  for  fresh  water  presents 
a  challenging  case  for  groundwater  protection. 
Many  of  the  elements  of  a  protection  strategy  can 
be  demonstrated  by  considering  relationships  be- 
tween regional  industrial  activities,  hydrologic 
conditions,  and  groundwater  monitoring  require- 
ments. (See  also  W87-02437)  (Lantz-PTT) 
W87-02500 


POINT-IN-TIME  COMPARISON;  AN  ALTER- 
NATIVE TO  THE  STATISTICAL  REQUIRE- 
MENTS OF  RCRA  ACCEPTED  BY  EPA, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02501 


GUIDELINES  FOR  MONITORING  WELL  IN- 
STALLATION, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02505 


CHANGES  OF  GROUND  WATER  QUALITY 
AROUND  A  WELL  DURING  ACTD  TREAT- 
MENT, 

Krakow  Technical  Univ.  (Poland).  Faculty  of  San- 
itary and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02506 


GROUND  WATER  QUALITY  ANOMALIES 
ENCOUNTERED  DURING  WELL  CONSTRUC- 
TION, SAMPLING,  AND  ANALYSIS  LN  THE 
ENVIRONS  OF  A  HAZARDOUS  WASTE  MAN- 
AGEMENT FACILITY, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02507 


DESIGN  AND  INSTALLATION  OF  DEEP 
MULTILEVEL  PIEZOMETER  NESTS  IN  CO- 
LUMBIA RIVER  BASALTS  AT  THE  HANFORD 
SITE,  WASHINGTON, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-O2508 


MONITORING  WELLS  -  CHICAGO  TARP, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

B.  Macains,  and  J.  Sobanski. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  169-183, 

8  fig. 

Descriptors:  'Monitoring  wells,  'Chicago, 
•Groundwater,  Well  function,  Design  standards, 
Design  criteria,  Construction,  Hydraulic  machin- 
ery, Values,  Pumps,  Electrical  equipment. 

The  Metropolitan  Sanitary  Ehstrict  of  Greater  Chi- 
cago, in  conjunction  with  the  ongoing  construction 
of  its  multi-billion  dollar  Tunnel  and  Reservoir 
Plant  (TARP),  has  constructed  several  well  sys- 
tems to  monitor  groundwater  conditions  adjacent 
to  those  portions  of  the  tunnel  systems  built  to 
date.  The  reasoning  behind  the  placement  and  type 
of  wells  associated  with  each  tunnel  subsystem,  is 
discussed.  Details  are  given,  regarding  the  initial 
monitoring  well  design  utilized,  problems  encoun- 
tered with  the  initial  wells,  and  modifications  made 
to  the  design.  It  then  elaborates  on  the  revised 
design.  The  revised  design  rectified  several  of  the 
initial  design  problems  by:  (1)  elevating  the  sam- 


pling vault  above-ground;  (2)  eliminating  all  elec- 
trical boxes  from  the  interior  of  the  vault;  and  (3) 
completely  eliminating  the  check  values  from  the 
discharge  line  and  the  pump,  etc.  (See  also  W87- 
02497)  (Lantz-PTT) 
W87-02509 


FACTORS  REQUIRING  RESOLUTION  IN  IN- 
STALLING VADOSE  ZONE  MONITORING 
SYSTEMS, 

Woodward-Clyde  Consultants,  Santa  Ana,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02510 


GROUND    WATER    FLOW    EN    LIMESTONE 
TERRANES:    STRATEGY    RATIONALE    AND 
PROCEDURE    FOR    RELIABLE,    EFFICIENT 
MONITORING  OF  GROUND  WATER  QUAL- 
ITY LN  KARST  AREAS, 
National  Park  Service,  Mammoth  Cave,  KY. 
J.  F.  Quinlan,  and  R.  O.  Ewers. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and    Exposition    on    Aquifer    Restoration    and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  197-234, 
12  fig,  100  ref. 

Descriptors:  'Groundwater  movement,  'Lime- 
stone, 'Monitoring,  'Groundwater  quality,  'Karst, 
Karst  hydrology,  Path  of  pollutants,  Aquifers,  In- 
filtration, Free  water,  Monitoring  wells,  Springs, 
Dye  tracers. 

Observation  wells  drilled  to  monitor  pollutants  in 
most  limestone  terrains  are  likely  to  miss  detecting 
them,  and  to  be  a  waste  of  time  and  money, 
because  it  is  extremely  improbable  that  such  wells 
will  intercept  the  conduits  through  which  pollut- 
ants move.  Groundwater  flow  and  pollutant  flow 
in  most  karst  areas  is  not  described  by  the  radially 
dispersive  characteristics  of  flow  in  granular  or 
fractured  media.  Most  flow  in  karst  aquifers  is 
turbulent,  occurs  in  discrete  conduits  that  are  den- 
dritic or  trellised,  is  analogous  to  the  flow  of 
surface  streams,  and  terminates  in  springs  which 
have  water  quality  representative  of  the  mean  of 
the  groundwater  basin.  Surface  streams  are  fed  by 
infiltration  water  stored  in  interstream  areas.  Simi- 
larly, cave  conduits  are  fed  by  diffuse  Darcian 
flow  through  fine  fractures.  Flow  is  convergent  in 
the  upper  and  middle  reaches  of  surface  stream 
networks  and  cave  conduit  systems.  In  the  lower 
reaches  of  both,  however,  flow  is  commonly  diver- 
gent and  in  distributaries.  Waste  disposal  sites 
should  not  be  located  in  karst  terrains.  But  if  one  is, 
the  design  of  a  groundwater  monitoring  network 
for  a  site  in  a  maturely  karsted  area  should  include: 
(1)  locating  all  springs,  streams  in  sinkhole  bot- 
toms, and  major  streams  in  caves,  (2)  dye-tracing 
to  establish  connections  between  the  disposal  site, 
springs,  and  underground  streams,  (3)  monitoring 
of  such  connected  points,  (4)  monitoring  of  at  least 
one  spring  shown  by  dye-tracing  not  to  be  con- 
nected to  the  site,  as  a  control,  and  (5)  dyetracing 
to  delineate  groundwater  basin  boundaries.  (See 
also  W87-02497)  (Lantz-PTT) 
W87-02511 


COMPARISON  OF  SAMPLING  MECHANISMS 
AVAILABLE  FOR  SMALL-DIAMETER 

GROUND  WATER  MONITORING  WELLS, 

IEP,  Inc.,  Worthington,  OH. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02512 


SYSTEMATIC  APPROACH  FOR  EVALUAT- 
ING THE  QUALITY  OF  GROUND  WATER 
MONITORING  DATA, 

Kennedy /Jenks  Engineers,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-02513 

USE  OF  CONDUCTIVITY  PROFILES  IN 
GROUND  WATER  QUALITY  ESTERPRETA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-02514 
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OPTIMAL  HYDRAULIC  CONTAINMENT  OF 
CONTAMINATED  GROUND  WATER, 

EMCON  Associates,  San  Jose,  CA. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-02516 


GEOPHYSICAL  DETECTION  OF  GRAVEL 
CHANNELS  EN  UNCONSOLIDATED  SEDI- 
MENTS, 

NUS  Corp.,  Pittsburgh,  PA. 

P.  J.  Jones,  and  M.  W.  Lucas. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  345-356, 

6  fig,  1  ref. 

Descriptors:  'Geophysics,  'Unconsolidated  sedi- 
ments, 'Gravel,  'Channels,  Conductivity,  Electro- 
magnetic waves,  Magnetic  studies,  Resistivity, 
Groundwater  movement,  Flow  pattern,  Clay, 
Sand,  Gravel,  Groundwater  quality. 

Electromagnetic  conductivity  and  magnetometer 
surveys  were  performed  to  determine  possible  con- 
taminant migration  pathways  and  locations  of 
buried  metal  at  a  hazardous  waste  disposal  site  on 
the  east  coast.  Surveys  were  concentrated  on  site 
and  southeast  of  the  site,  in  the  direction  of  pre- 
sumed groundwater  flow.  Approximately  300  con- 
ductivity measurements  were  obtained  with  the 
instrument  in  different  configurations,  in  order  to 
prepare  two  resistivity  maps  of  the  site.  Resistivity 
differences  relate  to  inhomogeneities  of  the  subsur- 
face structure,  and  anomalously  low  resistivity 
readings  may  indicate  a  contaminant  plume.  Con- 
tours of  the  conductivity  data  show  a  resistivity 
high  trending  northeastward  across  the  survey 
area.  Magnetometer  data  show  a  magnetic  low  in 
this  same  area.  These  anomalies  were  thought  to 
indicate  an  interbedded  gravel  deposit,  such  as 
those  typical  of  coastal  plain  regions.  A  drilling 
program  completed  after  the  geophysical  survey 
confirmed  the  presence  of  a  buried  gravel  channel 
surrounded  by  sand  and  clay  at  the  location  of  the 
anomaly.  No  significant  amounts  of  contamination 
were  noted.  The  resistivity  high  can  therefore  be 
associated  with  this  gravel  channel,  rather  than 
being  indicative  of  a  significant  change  in  ground- 
water quality.  The  magnetic  low  is  due  to  the 
different  magnetic  susceptibilities  of  clay,  sand,  and 
gravel.  (See  also  W87-02497)  (Author's  abstract) 
W87-02517 


DEVELOPMENT  OF  A  GROUND  WATER 
MODEL  UTTLLZTNG  THE  INSTALLATION 
AND  TESTING  OF  A  VARIABLE  DEPTH 
CLUSTER  MONITORING  WELL  NETWORK, 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-02518 


COMBINED  EM  RESISTIVITY  AND  FLUORO- 
METRY  WITH  DDXECT  GROUNDWATER 
FLOW  MEASUREMENT  FOR  LOCAL  CHAR- 
ACTERIZATION OF  LANDFILL  PLUMES, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02519 


GRADIENT  CONTROL  FOR  CONTAINMENT 
OF  POLLUTANTS, 

Geotechnical  Engineers,  Inc.,  Winchester,  MA. 
For  primary  bibliographic  entry   see  Field   5G. 
W87-02520 


SUBSURFACE  POLLUTION  CONTAINMENT 
USING  A  COMPOSITE  SYSTEM  VERTICAL 
CUT-OFF  BARRIER, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-02521 


EFFECTIVENESS  OF  A  COMPACTED  CLAY 
LINER  ES  PREVENTING  GROUND  WATER 
CONTAMINATION, 


H 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Science  and  Education  Administration,  University 
Park,  PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  8G. 
W87-02522 


MITIGATION  OF  HYDROCARBON  CON- 
TAMINATION IN  WATER  SUPPLY 
AQUIFERS  VIA  MULTI  RECOVERY  WELL 
FOR  HYDROLOGIC  CONTROL, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
For  primary  bibliographic   entry  see  Field   5G. 
W87-02523 


USE  OF  DIRECT-READING  GROUNDWATER 
FLOWMETERS  AND  WATER  LEVELS  TO  DE- 
TERMINE THE  RECOVERY  ZONE  OF  A 
PUMPING  WELL, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-02525 


SUBSURFACE  HYDROCARBON  VAPORS: 
LOW  LEVEL  SAMPLING  AND  ANALYTICAL 
TECHNIQUES  APPLICABLE  TO  THEIR 
IDENnFICATION/MITIGATION, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02526 


VACUUM:  DEFENSE  SYSTEM  FOR  GROUND 
WATER  VOC  CONTAMINATION, 

Geotec,  Caparra  Heights,  PR. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02527 


CONSIDERATIONS  FOR  THE  CURRENT  AND 
FUTURE  PRACTICE  OF  BIORECLAMATION 
OF  ORGANIC  CONTAMINANTS/IMPOR- 
TANT ASPECTS  OF  FTELD  APPLICABILITY 
IN  GROUNDWATER  RESTORATION, 
Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02528 


REMEDIATION     STRATEGIES     USING     EN- 
HANCED BIORECLAMATION, 

FMC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

Systems. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02529 


RESTORATION  OF  WATER  QUALITY  IN  A 
MULTIAQUIFER  SYSTEM  VIA  INSITU  BIO- 
DEGRADATION  OF  THE  ORGANIC  CON- 
TAMINANTS, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-O2530 


REMEDIATION  OF  A  LEAKING  UNDER- 
GROUND STORAGE  TANK  WITH  EN- 
HANCED BIORECLAMATION, 

Groundwater  Technology,  Inc.,  Chicago,  IL. 
For   primary  bibliographic   entry  see   Field   5G. 
W87-02531 


UNSATURATED  ZONE  MONITORING  AND 
RECOVERY  OF  UNDERGROUND  CONTAMI- 
NATION, 

Terra  Vac,  Inc.,  Dorado,  PR. 

For  primary  bibliographic   entry  see  Field   5G 

W87-02532 


IN  SITU  PHYSICAL/BIOLOGICAL  TREAT- 
MENT OF  METHYLENE  CHLORIDE  (DICH- 
LOROMETHANE)  CONTAMINATED 

GROUND  WATER, 

OH.  Materials  Co.,  Findlay,  OH. 

For   primary   bibliographic  entry  see   Field   5G. 

W87-02534 


RESPONSE  TO  AN  ENVIRONMENTAL  INCI- 
DENT AFFECTING  GROUND  WATER, 


O.H.  Materials  Co.,  Findlay,  OH. 

For  primary   bibliographic  entry  see  Field   5G. 

W87-02535 


AQUIFER  RESTORATION:  CASE  HISTORIES, 

O.H.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-02536 


PETROLEUM  RECOVERY  IN  A  TTOAL  ENVI- 
RONMENT, 

Chevron  USA,  Inc.,  Concord,  CA. 

For  primary   bibliographic   entry  see  Field   5G. 

W87-02539 


GROUND  WATER  CONTAMINATION  FROM 
UNDERGROUND  SOLVENT  STORAGE 
TANKS,  SANTA  CLARA,  CALD70RNIA, 

Cooper  Engineers,  Inc.,  Richmond,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02540 


EFFECTIVENESS  OF  HIGHWAY  DRAINAGE 
SYSTEMS  IN  PREVENTING  SALT  CONTAMI- 
NATION OF  GROUND  WATER, 

Massachusetts  Dept.  of  Public  Works,  Wellesley 

Hills.  Research  and  Materials  Section. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-02541 


DEVELOPMENT  OF  AN  ADEQUATE  RCRA 
GROUND  WATER  MONITORING  SYSTEM  IN 
FRACTURED  SEDIMENTARY  BEDROCK:  A 
CASE  STUDY, 

West    Virginia    Dept.    of    Natural    Resources, 

Charleston.  Div.  of  Water  Resources. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-02542 


PDLOT  PLANT  STUDIES  OF  TWO  PROCESSES 

FOR   OXnDATION   OF  AQUEOUS   SULFIDE: 

PARADOX      VALLEY      UNIT,      COLORADO 

RTVER        BASIN        SALINITY        CONTROL 

PROJECT, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary   bibliographic   entry  see  Field   5G. 

W87-02549 
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EFFECT  OF  INCORPORATION  OF  CROP 
RESIDUES  ON  DEVELOPMENT  OF  DIAZO- 
TROPHS  AND  PATTERNS  OF  ACETYLENE- 
REDUCING  ACTIVITY  IN  NDLE  VALLEY 
SOILS, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture. 
N.  A.  Hegazi,  H.  M.  Khawas,  R.  S.  Farag,  and  M. 
Monib. 

Plant  and  Soil  PLSOA2,  Vol.  90,  No.  1-3,  p  383- 
389,  1986.  3  fig,  18  ref. 

Descriptors:  *Crop  residues,  *Soil  organic  matter, 
•Soil  bacteria,  *Diazotrophs,  'Nitrogen  fixation, 
Acetylene  reduction,  Wheat,  Maize,  Nitrogenase, 
Flood  irrigation,  Seasonal  variation,  Giza,  Egypt, 
Nile  River  valley. 

Acetylene-reducing  activity  and  populations  of 
diazotrophic  bacteria  were  estimated  simultaneous- 
ly in  Giza  (Egypt)  soils  after  harvest  of  wheat  and 
maize  crops.  Amendment  of  soil  with  residues  of 
either  crop  together  with  flood  irrigation  enhanced 
the  development  of  diazotrophs  and  nitrogenase 
activities  in  the  soil.  Bacterial  numbers  and  acety- 
lene-reducing activity  decreased  as  soils  dried  fol- 
lowing flood  irrigation.  Activities  decreased  pro- 
gressively with  each  cycle  of  irrigation  following 
the  original  incorporation  of  organic  matter.  Nitro- 
genase activity  in  the  soil  was  greater  in  the  cooler 
winter  than  in  summer.  (Author's  abstract) 
W87-01774 


EFFECT  OF  STRAW  EXTRACT  ON  WATER 
ABSORPTION      AND      GERMINATION      OF 


WHEAT  (TRmCUM  AESTTVUM  L.  VARIETY 
RR-21)  SEEDS, 

Govind   BalLabh  Pant  Univ.  of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Soil  Sci- 
ence. 
For  primary  bibliographic  entry  see  Field  3F. 

W87-01779 


EFFECT  OF  SULFUR-CONTAINING  NITRO- 
GEN FERTILIZERS  ON  THE  ELEMENTAL 
COMPOSITION  OF  CELERY  (APIUM  GRA- 
VEOLENS)  GROWN  ON  A  POLLUTED 
MARSH  SOIL, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 
naehrung  und  Bodenkunde. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-01781 


APPLICABHJTY  OF  THE  GREEN  AND  AMPT 
INFILTRATION  EQUATION  TO  RANGE- 
LANDS, 

Utah  State  Univ.,  Logan.  Watershed  Science  Unit 
M.  Devaurs,  and  G.  F.  Gifford. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
1,  p  19-27,  February  1986.  6  fig,  4  tab,  17  ref.  ARS 
Projects  749  and  771. 

Descriptors:  'Simulated  rainfall,  'Soil  texture,  'In- 
filtration, Equation  parameters,  Rangelands,  Least 
squares  method,  Predictive  triangles.  Mathematical 
models. 

The  use  of  Green  and  Ampt  infiltration  equation 
parameters  (determined  by  least  squares  fitting  of 
held  infiltration  data  or  predicted  from  soil  texture 
properties)  to  characterize  infiltration  on  spatially 
varying  rangeland  sites  was  investigated.  A  least 
squares  regression  approach  reduces  the  physically 
based  parameters  in  the  Green  and  Ampt  to  empir- 
ical coefficients  since  negative  coefficients  are  ob- 
tained, particularly  on  plots  with  low  infiltration 
rates.  Green  and  Ampt  parameters  predicted  from 
soil  texture  data  describe  infiltration  rates  less  than 
3  cm/hr.  The  applicability  of  these  Green  and 
Ampt  parameters  appears  limited  to  sites  with 
lower  infiltration  rates.  Results  indicate  that  soil 
texture  predictive  triangles,  developed  to  describe 
infiltration  on  agricultural  soils,  need  revision  to 
adequately  describe  infiltration  patterns  on  range- 
lands.  (Author's  abstract) 
W87-01883 


EMITTER    SPACING    AND    GEOMETRY   OF 
WETTED  SOIL  VOLUME, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-01953 


HIGH  BASIN  OF  THE  OUANNE:  CONSE- 
QUENCES OF  TRANSFORMATIONS  OF  THE 
FARMLAND  ON  THE  WATER  STORAGE  CA- 
PACITY OF  THE  SODL,  (LE  HALT  BASSIN  DE 
L'OUANNE:  CONSEQUENCES  DES  TRANS- 
FORMATIONS DU  PAYSAGE  AGRAIRE  SUR 
LA  CAPACITE  DE  STOCKAGE  DE  L'EAU 
DANS  LES  SOLS), 

For  primary  bibliographic  entry  see  Field  4C. 
W87-01971 


TEMPERATURE  DEPENDENCE  OF  SOIL  HY- 
DRAULIC PROPERTEES, 

Auburn  Univ.,  AL.  Dept.  of  Agonomy  and  Soils. 
J.  W.  Hopmans,  and  J.  H.  Dane. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  4-9,  January-February  1986.  6  fig, 
4  tab,  18  ref. 

Descriptors:  *Soil  properties,  •Temperature  de- 
pendence, *Water  retention  curve,  'Soil  water, 
Surface  temperature,  Hydraulics,  Permeability  co- 
efficient, Dual-energy  gamma  system,  Viscosity, 
Pressure  head,  Prediction,  Sandy  loam. 

A  dual-energy  gamma  system  was  used  to  investi- 
gate temperature  effects  on  the  water  retention 
curve  and  the  hydraulic  conductivity  function  of  a 
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Norfolk  sandy  loam  soil  (Typic  Paleudults).  These 
hydraulic  properties  were  determined  from  simul- 
taneous measurements  of  soil  water  pressure  head, 
volumetric  water  content,  and  soil  temperature  at 
13  measurement  points  along  a  lucite  flow  cell 
during  transient  drainage  conditions  while  main- 
taining a  temperature  gradient.  It  was  concluded 
that  temperature  influences  water  retention  more 
than  can  be  explained  by  surface  tension  changes 
of  pure  water  only.  Entrapped  air  was  not  consid- 
ered to  be  the  primary  cause  of  the  larger  tempera- 
ture effect  The  influence  of  temperature  on  meas- 
ured hydraulic  conductivities  was  close  to  predic- 
tions from  viscosity  changes  for  most  of  the  meas- 
urement points.  Deviations  from  predicted  hydrau- 
lic conductivity  values  were  attributed  to  thermal 
vapor  flow.  Temperature  had  little  or  no  effect 
when  hydraulic  conductivity  was  plotted  versus 
toil  water  pressure  head.  (Author's  abstract) 
W87-01981 


SOIL  HEAT  FLUX,  THERMAL  CONDUCTIVI- 
TY, AND  THE  NULL-ALIGNMENT  METHOD, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
D.  A.  De  Vries,  and  J.  R.  Philip. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  12-18,  January-February  1986.  1 
fig,  3  tab,  19  ref,  append. 

Descriptors:  *Soil  heat  flux,  *Thermal  conductivi- 
ty, •Null-alignment  method,  *Null-point  calori- 
metry,  'Evaporation,  Soil  horizons,  Prediction, 
Philip-De  Vnes  theory,  Mathematical  models,  Cal- 
culations. 

Study  of  the  energy  balance  of  drying  bare  soils 
indicates  that  the  major  errors  of  mill-point  calori- 
metry  are  likely  to  arise  from  net  evaporation  in 
upper  soil  layers.  A  net  evaporation  rate  of  at  least 
1  mm/day  probably  occurred  in  the  example  used 
to  indicate  the  null-alignment.  This  small  evapora- 
tion rate  changes  the  soil  heat  flux  density  (q) 
profile  so  radically  that  null-alignment  may  give 
thermal  conductivity  (lambda)  values  averaging 
about  52%  of  the  correct  ones.  Diurnal  variations 
of  latent  heat  sink  strengths,  null-points,  and  tem- 
perature gradients,  combine  to  produce  diurnal 
variation  of  the  error  in  null-aligned  lambdas, 
thereby  explaining  the  reported  diurnal  variation 
of  null-aligned  lambda.  Since  errors  tend  to  be 
large  and  negative  in  the  daytime,  and  small  and 
positive  at  night,  24-hr  averages  are  likely  to  be 
\oo  small.  Null-alignment  does  not  provide  the 
precise  measures  of  q  and  lambda  its  exponents 
supposed,  so  that  various  null-alignment-based  cri- 
tiques of  the  Philip-De  Vries  theory  of  heat  and 
moisture  transfer  in  soils,  and  of  the  De  Vries 
model  of  lambda,  cannot  be  sustained.  (Author's 
abstract) 
W87-01982 


TRANSPORT   OF  CADMIUM   BY   ORGANIC 
SOLVENTS  THROUGH  SOLE, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01983 


SODICJTY  LEVELS  OF  SOILS  EQULLLBRAT- 
ED  WITH  WASTEWATERS, 

Agricultural   Research   Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-01984 


TRANSFORMATIONS  OF  INORGANIC  PHOS- 
PHORUS DURING  THE  FLOODING  AND 
DRAINING  CYCLES  OF  SOLE, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

R.  N.  Sah,  and  D.  S.  Mikkelsen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  62-67,  January-February  1986.  4 

fig,  4  tab,  24  ref. 

Descriptors:  'Flooding,  'Draining,  'Inorganic 
phosphorus,  'Aluminum,  'Iron,  'Calcium,  'Soil 
chemistry,  'Rice,  Annual  cycles,  Clay. 


The  changes  that  occur  among  the  inorganic  P 
forms  during  flooding  and  after  drainage  in  four 
soils  were  investigated.  Significant  changes  in  the 
inorganic  P  fractions  aluminum-P  (Al-P),  iron-P 
(Fe-P),  calcium-P  (Ca-P),  and  reductant  soluble-P 
(RS-P)  occurred  in  soils  during  their  flooding  and 
draining  cycles.  Typically,  the  Fe-P  fractions  in- 
creased and  Al-P  fractions  decreased  when  soils 
were  flooded.  The  Ca-P  fraction  increased  during 
flooding  in  two  soils  that  had  initially  high  levels 
of  Ca-P,  but  was  almost  unchanged  in  two  other 
soils  with  lower  Ca-P  content.  The  RS-P  fraction 
decreased  during  flooding  in  the  soils  subjected  to 
annual  flooding  for  rice,  whereas  it  increased  in 
soils  not  subjected  to  annual  flooding.  During  the 
drainage  period,  Fe-P  and  Al-P  fractions  decreased 
and  RS-P  fractions  increased  in  flooded  rice- 
cropped  soils,  probably  due  to  occlusion  of  Fe-P 
and  Al-P  by  hydrated  Fe  and  Al  oxides.  The  RS-P 
fraction  in  Willows  clay,  a  soil  that  had  not  been 
flooded  recently,  decreased  during  the  drainage 
period.  P  added  as  Ca(H2P04)2.H20  was  recov- 
ered mainly  in  the  Fe-P  and  Al-P  fractions.  The 
recovery  of  Fe-P  was  greater  in  flooded-drained 
soils  and  Al-P  was  greater  in  unflooded  soils.  (Au- 
thor's abstract) 
W87-01985 


DECOMPOSITION  OF  METHYL  NITRITE  IN 

SOLUTIONS  AND  SOILS, 

Melbourne  Univ.,  Parkville  (Austrialia).  School  of 

Agriculture  and  Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01986 


AMMONIA  VOLATILIZATION  FROM  NITRO- 
GEN SOURCES  APPLIED  TO  RICE  FIELDS:  I. 
METHODOLOGY,  AMMONIA  FLUXES,  AND 
NITROGEN-15  LOSS, 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01987 


AMMONIA  VOLATILIZATION  FROM  NITRO- 
GEN SOURCES  APPLIED  TO  RICE  FTELDS: 
H.  FLOODWATER  PROPERTIES  AND  SUB- 
MERGED PHOTOSYNTHETIC  BIOMASS, 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01988 


AVAILABLE  NITROGEN  AND  NITROGEN  CY- 
CLING LN  FOREST  SOLLS  EXPOSED  TO  SIM- 
ULATED ACID  RAIN, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01990 


EFFECT  OF  IRRIGATION  METHOD  AND 
ACETYLENE  EXPOSURE  ON  FLELD  DENI- 
TRLFICATTON  MEASUREMENTS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Soil 

Microbiology. 

R.  E.  Terry,  E.  N.  Jellen,  and  D.  P.  Breakwell. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  115-120,  January-February  1986. 

4  fig,  4  tab,  35  ref. 

Descriptors:  'Denitrification,  'Acetylene,  'Nitro- 
gen, 'Sprinkler  irrigation,  'Flood  irrigation,  Soil 
atmosphere,  Decomposition,  Microorganisms,  Me- 
tabolism. 

This  study  attempted  to:  (1)  observe  the  efects  of 
sprinkle  and  flood  irrigation  on  denitrification 
losses  and  (2)  evaluate  the  effects  of  acetylene 
(C2H2)  exposure  on  inhibition  of  nitrification  and 
C2H2  decomposition.  Acetylene  was  introduced 
into  the  soil  atmosphere  of  field  plots  either  by 
flood  irrigation  with  C2H2-treated  water  or  by 
continuous  diffusion  of  C2H2  from  dispersion 
tubes  placed  in  the  soil  to  a  depth  of  25  cm.  Some 
plots  received  C2H2  through  dispersion  tubes  con- 
tinuously for  42  days,  while  rotated  plots  were 
treated  for  7  days  and  then  abandoned  in  favor  of 
fresh  plots.  Denitrification  losses  from  the  fallow, 


clay  loam  soil  were  approximately  16  kg  N/ha  and 
3  kg  N/ha  when  the  soil  was  sprinkle-irrigated  (42- 
day  totals).  Soil  microorganisms  began  to  metabo- 
lize C2H2  after  7  days  of  continuous  exposure.  The 
problems  of  C2H2  decomposition  and  decreased 
C2H2  partial  pressure  were  overcome  by  rotating 
field  plots  every  7  days.  (Rochester-PTT) 
W87-01991 


SIMULTANEOUS  DETERMINATION  OF 
MOISTURE,  ORGANIC  CARBON,  AND  TOTAL 
NITROGEN  BY  NEAR  INFRARED  REFLEC- 
TANCE SPECTROPHOTOMETRY, 

Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-01992 


COASTAL  PLAIN  SOILS  OF  SOUTHEASTERN 
NIGERIA:  H.  FORMS  OF  EXTRACTABLE 
IRON,  ALUMINUM,  AND  PHOSPHORUS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

G.  Lekwa,  and  E.  P.  Whiteside. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  160-166,  January-February  1986. 

2  tab,  29  ref. 

Descriptors:  'Iron  oxide,  'Aluminum  oxide,  'Soil 
chemistry,  'Coastal  plain  soils,  'Nigeria,  'Drain- 
age, 'Dithionite  extraction,  Inorganic  phosphorus, 
Organic  phosphorus,  Ammonium  oxalate  extrac- 
tion, Sand,  Clay,  Loam. 

The  distribution  of  citrate  dithionite  and  ammoni- 
um-oxalate  extractable  Fe203  and  A1203  were 
determined  in  nine  Coastal  Plain  pedons  of  south- 
eastern Nigeria.  Distribution  of  available,  organic, 
and  active  inorganic  forms  of  P,  plus  the  P  fixation 
and  available  water  holding  capacities  of  these 
soils  also  were  studied.  The  dithionite  extractable 
Fe203  and  A1203  generally  increased  with  depth 
and  clay  content  in  each  of  the  six  loamy,  well- 
drained  pedons  studied.  The  active  Fe  ratio  usually 
decreased  with  depth,  suggesting  that  higher  pro- 
portions of  Fe203  were  generally  present  in  more 
crystalline  forms  in  the  lower  horizons  of  the  well- 
drained  soils.  The  active  Al  ratio  usually  increased 
with  depth,  but  it  was  high  throughout  the  poorly- 
drained,  loamy  aquic  pedons.  The  well-drained 
aquic  pedons  contained  larger  amounts  of  Fe203 
(dithionite)  than  A1203  (dithionite)  and  the  active 
Fe  ratios  were  higher.  The  loamy  udic  pedons  and 
the  loamy  aquic  pedons  contained  larger  amounts 
of  A1203  (dithionite)  than  Fe203  (dithionite).  The 
sandy  Aquod  was  very  low  in  dithionite  and  oxa- 
late Fe203  and  A1203,  except  that  the  spodic 
horizon  had  maxima  of  dithionite  and  oxalate 
Fe203.  The  relative  abundance  of  extractable  inor- 
ganic P  forms  was  generally  in  the  order  Fe-P  > 
Al-P  >  Ca-P  in  the  well-drained  loamy  pedons. 
Organic  P  in  all  the  pedons  was  relatively  high  in 
the  surface  horizons.  (Author's  abstract) 
W87-01993 


PROPERTIES,  CLASSLFICATION,  AND  IN- 
TERPRETATIONS OF  MTNESOLLS  AT  TWO 
SITES  LN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

N.  C.  Thurman,  and  J.  C.  Sencindiver. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  181-185,  January-February  1986. 

3  fig,  4  tab,  16  ref. 

Descriptors:  'Mine  soil,  'Soil  taxonomy,  'Soil 
classification,  'Hydrogen  ion  concentration,  'Par- 
ticle size,  'Soil  reaction,  'Lithology,  Percolation, 
Acidity,  Droughtiness,  Topography,  Slopes,  Mon- 
ongalia County,  West  Virginia. 

Minesoils  on  two  surface  mines  in  Monongalia 
County,  West  Virginia,  were  classified  using  a 
proposed  amendment  to  Soil  Taxonomy.  Minesoil 
properties  and  interpretations  for  selected  nonagri- 
cultural  uses  were  determined  for  both  sites.  The 
proposed  amendment  grouped  minesoils  into  fami- 
lies based  on  differences  in  rock  fragment  litholo- 
gy, soil  reaction  (pH),  and  particle  size.  The  mine- 
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soils  had  a  high  rock  fragment  content  (33-45%), 
high  bulk  density  (1.55-1.86  Mg/cu  m),  low  porosi- 
ty (26-38%),  low  water  retention  capacity  (0.07- 
0.12  kg/kg),  moderately-slow  estimated  hydraulic 
conductivity  (0.1-1  micron/sec),  and  irregular  dis- 
tribution of  organic  C  with  depth,  and  low  pH 
(4.1-5.1).  Soil  factors  affecting  the  nonagricultural 
use  of  the  mine  sites  were  slow  percolation,  stoni- 
ness,  acidity,  and  droughtiness.  Site  factors  (slope, 
irregular  topography,  size  of  Ae  site,  and  the  pres- 
ence of  highwalls  and  steep  outslopes)  were  more 
limiting  to  development  than  soil  factors.  Classifi- 
cation using  the  proposed  amendment  to  Soil  Tax- 
onomy aided  in  separating  minesoils  according  to 
differences  in  management-related  properties  and 
could  be  useful  for  general  planning.  (Author's 
abstract) 
W87-01994 


DERIVATION  OF  LAND  QUALnTES  TO 
ASSESS  ENVIRONMENTAL  PROBLEMS 
FROM  SOIL  SURVEYS, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands).  Dept.  of  Soil  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01995 


EARTHWORMS  AS  A  FACTOR  IN  THE  RE- 
DUCTION OF  SOIL  CRUSTING, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-01996 


FACTORS  AFFECTING  THE  STABILITY  OF 
SOIL  CRUSTS  IN  SUBSEQUENT  STORMS, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-01997 


PHYSICAL  AND  CHEMICAL  PROPERTIES 
OF  A  HAPLOXEROLL  AFTER  FIFTY  YEARS 
OF  RESIDUE  MANAGEMENT, 

Agricultural   Research   Service,    Pendleton,   OR. 
Columbia  Plateau  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-01999 


FIELD   MEASUREMENT   OF   DENITRIFICA- 

TION  IN  IRRIGATED  SOILS, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Agronomy  and  Horticulture. 

S.  L.  Hallmark,  and  R.  E.  Terry. 

Soil  Science  SOSCAK,  Vol.  140,  No.  1,  p  35-44, 

July  1985.  6  fig,  5  tab,  29  ref. 

Descriptors:  'Denitrification,  *Irrigation,  'Soil  at- 
mosphere, 'Nitrogen,  'Fertilizers,  'Acetylene  in- 
hibition technique,  Ammonium  sulfate,  Potassium 
nitrate,  Soil  chemistry,  Spring  wheat,  Nitrous 
oxide  reduction. 

Two  methods  for  introducing  C2H2  to  the  soil 
atmosphere  for  denitrification  measurement  by  the 
C2H2  inhibition  technique  were  compared  and  the 
effects  of  N  fertilizer  source  and  cropping  on  den- 
trification  losses  were  observed.  In  June  and  July 
1981,  C2H2  dissolved  in  water  was  used  to  irrigate 
fallow  plots  left  unfertilized  or  fertilized  with 
(NH4)2S04  or  KN03  at  200  kg  N/ha.  Total  deni- 
trification losses  of  10.1,  19.7,  and  18.7  kg  N/ha 
were  measured  from  unfertilized  plots  and  plots 
fertilized  with  (NH4)2S04  and  KN03,  respective- 
ly, with  3.70  kg  N20-N/ha  emitted  from  fertilized 
plots  receiving  no  C2H2.  In  summer  1982,  denitri- 
fication losses  from  cropped  soils  irrigated  with 
C2H2-treated  water  were  compared  with  those 
from  soils  that  received  C2H2  through  dispersion 
tubes  in  the  soil.  The  denitrification  loss  from  plots 
cropped  to  spring  wheat  was  0.22  kg  N/ha  during 
the  4-wk  study  when  C2H2  was  supplied  through 
dispersion  tubes,  whereas  during  the  same  period 
0.30  kg  N/ha  was  lost  from  cropped  plants  irrigat- 
ed with  C2H2-treated  water.  Both  dispersion  tubes 
and  irrigation  water  should  be  used  to  provide 
adequate  C2H2  partial  pressures  in  the  soil  atmos- 
phere for  inhibition  of  N20  reduction  throughout 
the  irrigation  cycle.  (Author's  abstract) 


W87-02001 


CHARACTERISTICS  AND  GENESIS  OF  SOME 
SOILS  EN  THE  SOUTHERN  FOOTHILLS  OF 
CENTRAL  ALBORZ,  IRAN, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

F.  Rooyani,  and  A.  R.  Southard. 

Soil  Science  SOSCAK,  Vol.  140,  No.  1,  p  45-54, 

July  1985.  5  fig,  4  tab,  20  ref. 

Descriptors:  'Soil  genesis,  *Landforms,  'Iran, 
•Hezardareh  formation,  Organic  carbon,  Jajerud 
River,  Latyan  Reservoir,  Slopes,  Precipitation, 
runoff,  Weathering,  Erosion,  Soil  classification, 
Central  Alborz. 

Five  soils  representing  the  major  landforms  on  part 
of  the  watershed  of  the  Jajerud  River  and  Latyan 
Reservoir,  Iran,  were  examined.  The  soils  occur  on 
the  Hezardareh  formation,  a  poorly-cemented  con- 
glomerate and  volcanic  ash.  All  the  soils  are  cal- 
careous and  nonsaline,  with  a  pH  range  of  7.5-8.1. 
Organic  carbon  decreases  regularly  with  depth, 
even  in  the  soils  on  the  stream  terrace  positions, 
indicating  that,  if  these  soils  underwent  flooding  in 
the  past,  evidence  of  cyclic  accumulations  of  or- 
ganic carbon  has  been  obliterated.  The  soils  on 
steep  slope  gradients  (>  10%)  are  classified  as  Tor- 
riorthents  and  Calciorthids.  The  soils  on  nearly 
level  slopes  (<2%)  are  classifed  as  Xerochrepts 
because  of  mottling,  cambic  horizons  and  more 
effective  precipitation  due  to  less  runoff,  possible 
runin,  and  less  removal  of  weathering  products  by 
erosion.  Genesis  and  classification  of  these  soils  are 
discussed.  (Rochester-P  FT) 
W87-02002 


ESTIMATING  AVAILABLE  WATER-HOLDING 
CAPACITY  OF  WESTERN  NIGERIAN  SOILS 
FROM  SOIX  TEXTURE  AND  BULK  DENSITY, 
USING  CORE  AND  SIEVED  SAMPLES, 

Ife  Univ.  (Nigeria). 

P.  O.  Aina,  and  S.  P.  Periaswamy. 

Soil  Science  SOSCAK,  Vol.  140,  No.  1,  p  55-58, 

July  1985.  2  tab,  9  ref. 

Descriptors:  'Soil  texture,  'Bulk  density,  'Soil 
samples,  'Soil  water  capacity,  Sieves,  Nigeria, 
Cores,  Prediction,  Water  retention,  Silt,  Clay,  Par- 
ticle size,  Regression  equations,  Standard  errors, 
Statistics,  Soil  physical  properties. 

Using  core  and  sieved  soil  at  -1/3  and  -15  bar 
matric  potentials,  water  retention  was  determined 
on  a  number  of  western  Nigerian  soils  and  related 
by  predictive  equations  to  soil  textural  separates 
and  bulk  density  (BD).  Soils  were  from  forested 
and  cultivated  croplands  over  12  sites  selected  in 
the  sedimentary  and  basement  complex  regions  to 
give  a  representative  range  of  soil  textures  and 
bulk  densities.  Water  retention  and  -1/3  bar  by 
core  was  estimated  by  functions  of  sand  and  BD 
with  a  minimum  standard  error  (SE)  of  1.7%  and 
for  sieved  soil  by  functions  of  silt  and  clay  (SE 
1.36%).  Clay  content  alone  predicts  the  -15  bar 
water  (SE  0.70%,  r  squared  =  0.93).  Available 
water-storage  capacity  (AWSC),  expressed  on  a 
gravimetric  basis  by  the  core  method,  can  be  pre- 
dicted with  a  SE  of  1.54%  by  the  regression  equa- 
tion AWSC  =  14.01  +  0.03  (silt  x  clay)  -  8.78 
(BD),  with  r  squared  of  0.83.  This  is  related  to  the 
sieved  soil  AWSC  as  follows:  AWSC  sub  core  = 
14.04  +  1.07(AWSC  sub  sieved)  -  9.46(BD)  + 
0. 14(sand).  (Author's  abstract) 
W87-02003 


PHOSPHATE  MOVEMENT  EN  COLUMNS  OF 
SANDY  SOIL  FROM  A  WASTEWATER-IRRI- 
GATED  SITE, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02004 


NEW  CONCEPT  FOR   RECLAIMING   SODIC 
SOILS  WITH  HIGH-SALT  WATER, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  3C. 


W87-02005 


EFFECT  OF  SOIL  SUBMERGENCE  ON  UREA 
HYDROLYSIS, 

International     Fertilizer     Development     Center, 
Muscle  Shoals,  AL.  Fertilizer  Technology  Div. 
N.  K.  Savant,  A.  F.  James,  and  G.  H.  McClellan. 
Soil  Science  SOSCAK,  Vol.  140,  No.  2,  p  81-88, 
August  1985.  4  fig,  5  tab,  23  ref. 

Descriptors:  'Urea  hydrolysis,  'Soil  water, 
•Flooding,  'Algae,  'Iron  oxides,  'Urease,  Soil 
chemistry,  Wetland  rice  soils,  Oxidation-reduction 
potential,  Oxygen. 

The  effect  of  soil  submergence  on  urea  hydrolysis 
was  evaluated  in  laboratory  experiments  in  which 
time  in  the  floodwater,  the  oxidized  soil,  and  the 
reduced  soil  were  considered.  In  a  submerged  soil 
system  with  about  1  mm  of  floodwater  and  incu- 
bated for  <24  hr,  the  depletion  of  02  seemed  to 
retard  the  hydrolysis.  With  a  longer  submergence 
time,  soil  Eh  decreased,  and  soil  urease  activity 
also  decreased  to  a  nearly  stable  value.  On  reoxida- 
tion  of  the  reduced  soil  under  a  continuous  1  cm  of 
floodwater,  however,  the  soil  urease  activity  in- 
creased markedly.  In  general,  the  order  of  the  urea 
hydrolysis  in  the  mam  three  components  of  the 
wetland  soil  system  was  oxidized  soil  >  reduced 
soil  >  floodwater  (without  algae).  The  presence  of 
algae  increased  urease  activity  in  the  floodwater. 
The  iron  oxides  (FeO-Fe203,  Fe203,  and  alpha- 
FeOOH),  which  may  be  present  in  the  floodwater 
and  the  underlying  oxidized  layer,  did  not  seem  to 
influence  urease  activity.  These  results  show  that 
urease  activity  will  show  temporal  and  spatial  vari- 
ations in  wetland  rice  soils.  (Rochester-PTT) 
W87-02006 


DISSOLUTION  RATE  OF  GYPSUM  EN  AQUE- 
OUS SALT  SOLUTIONS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-O2007 


SPATIAL  VARIABILITY  OF  SOIL  WATER 
TENSION  EN  AN  IRRIGATED  SOIL, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

M.  H.  Saddiq,  P.  J.  Wierenga,  J.  M.  H.  Hendrickx, 

and  M.  Y.  Hussain. 

Soil  Science  SOSCAK  Vol.  140,  No.  2,  p  126-132, 

August  1985.  6  fig,  1  tab,  29  ref. 

Descriptors:  'Soil  water,  'Tensiometers,  'Trickle 
irrigation,  'Flooding,  'Rain,  'Spatial  variability, 
Chile  pepper,  Leaf  area  index. 

Ninety-nine  tensiometers  were  installed  along  a  76- 
m  row  planted  with  chile  peppers  and  irrigated 
through  trickle  tubing  placed  5  cm  below  the  soil 
surface,  with  measurements  of  soil  water  tension 
obtained  after  the  plants  had  achieved  a  leaf  area 
index  >3.  Readings  were  taken  after  the  row  was 
irrigated  through  the  trickle  line,  after  rainfall,  and 
at  the  end  of  the  season  after  surface  flooding  of 
the  row  from  both  sides.  Extensive  spatial  variabil- 
ity and  little  spatial  dependence  (distance  of  de- 
pendence always  <6  cm)  was  seen  in  soil  water 
tension  measured  along  the  row.  Variability  and 
spatial  dependence  were  a  function  of  the  method 
of  water  application,  time  after  water  application, 
and  the  magnitude  of  the  soil  water  tension.  Varia- 
bility was  greatest  and  spatial  dependence  smallest 
for  water  application  through  a  trickle  line.  Varia- 
bility was  the  least  and  spatial  dependence  the 
greatest  after  rain  or  extensive  flooding.  (Author's 
abstract) 
W87-02009 


COMPUTER  SIMULATIONS  OF  THE  TRANS- 
PORT OF  PESTICIDES  WITH  NONUNIFORM 
WATER  FLOW  EN  GREENHOUSE  SOIL, 

Institute     for     Pesticide     Research,     Wageningin 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-0201 1 
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COMPARISON  OF  THE  UNSATURATED  HY- 
DRAULIC CONDUCTIVITIES  OF  CALCARE- 
OUS AND  NONCALCAREOUS  SOILS, 

Tews  Tech  Univ.,  Lubbock.  Dept.  of  Plant  and 

Soil  Science. 

D.  Nkalai.  and  R.  E.  Zartman. 

Soil  Science  SOSCAK,  Vol.  140,  No.  3,  p  179-183, 

September  198S.  3  fig,  3  tab,  1 1  ref. 

Descriptors:  'Calcareous  soils,  'Hydraulic  con- 
ductivity, 'Unsaturated  flow,  'Noncalcareous 
soils,  'Permeability  coefficient,  'Infiltration,  'Soil 
water,  Soil  horizons,  Estacado  series,  Friona  series, 
Soil  water  release  curves,  Depth. 

Hydraulic  properties  of  adjoining  calcareous  and 
noncalcareous  soils  were  compared  in  the  field; 
soils  were  the  calcareous  Estacado  series  (fine 
loamy,  mixed,  thermic,  Calciorthidic  Paleustoll) 
and  the  noncalcareous  Friona  series  (fine  loamy, 
mixed,  thermic  Petrocalcic  Paleustoll).  In  situ,  un- 
saturated hydraulic  conductivities  were  deter- 
mined in  the  Apl,  Ap2,  Btl,  and  Bt2  horizons  of 
each  soil.  Water  was  ponded  daily  and  allowed  to 
infiltrate  under  falling  head  conditions.  Water  ad- 
ditions were  terminated  when  the  tensiometers  in 
the  Bt2  horizons  indicated  no  change  of  the  soil 
water  potential  from  the  previous  day.  Hydraulic 
conductivities  were  calculated  using  in  situ  change 
of  soil  water  contents  and  soil  water  potentials 
with  time,  the  soils  being  covered  to  prevent  evap- 
oration. The  noncalcareous  soil  had  higher  hydrau- 
lic conductivities  than  the  calcareous  soil  of  the 
same  water  content.  The  calcareous  Apl  and  Ap2 
horizons  had  higher  hydraulic  condutivities  than 
the  noncalcareous  soil  at  the  same  water  potential. 
In  situ  soil  water  release  curves  indicated  that  the 
calcareous  soil  retained  more  water  than  the  non- 
calcareous soil  at  the  same  soil  water  potential  in 
the  paired  horizons.  Unsaturated  hydraulic  con- 
ductivities increased  with  depth  of  both  soils. 
(Rochester-PTT) 
W87-O2012 


PREDICTION  OF  HYDRAULIC  CONDUCTIVI- 
TY FROM  SOEL  WATER  RETENTION  DATA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

T.  Talsma. 

Soil  Science  SOSCAK,  Vol.  140,  No.  3,  p  184-188, 

Septemebr  1985.  3  fig,  1  tab,  23  ref. 

Descriptors:  'Soil  water,  'Hydraulic  conductivity, 
•Soil  moisture  retention,  'Permeability  coefficient, 
'Mathematical  models,  'Sandy  loam,  'Clay,  Soil 
physical  properties. 

Simple  relationships  are  reported  among  soil  water 
content,  theta,  soil  water  potential,  psi,  and  hy- 
draulic conductivity,  K,  tested  on  five  uniform  soil 
materials,  for  which  the  necessary  parameters  were 
obtained  in  the  laboratory,  and  on  nine  field  soils, 
where  the  parameters  were  obtained  in  situ.  Agree- 
ment between  experimental  K(theta)  relationships 
and  those  calculated  from  saturated  hydraulic  con- 
ductivity and  the  water  retention  curve  psi(theta) 
was  good  for  four  laboratory  soils,  but  was  only 
adequate  in  the  high  water  content  range  for  a  fine 
sand.  For  the  field  soils,  agreement  was  good  for 
four  soils,  adequate  in  the  higher  water  content 
range  for  two,  and  inadequate  for  three  soils  in  the 
sandy  loam  to  light  clay  range.  (Author's  abstract) 
W87-02013 


APPLICATON  OF  ATMOSPHERIC  NEU- 
TRONS TO  SODL  MOISTURE  MEASURE- 
MENT, 

Yamanashi  Medical  Coll.,  (Japan).  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02014 


MOVEMENT  OF  SURFACE  AND  DEEP- 
PLACED  PHOSPHORUS  IN  A  SANDY  LOAM 
SOIL  IN  RELATION  TO  INITIAL  SODL  WET- 
NESS, AMOUNT  OF  WATER  APPLD2D,  AND 
EVAPORATION  POTENTIALS, 
Indian  Agricultural  Research  Inst.,  New  Delhi. 
Div.  of  Agricultural  Physics. 


P.  K.  Sharma,  A.  K.  Sinha,  and  T.  N.  Chaudhary. 
Soil  Science  SOSCAK,  Vol.  140,  No.  4,  p  256-263, 
October  1985.  9  fig,  1  tab,  15  ref. 

Descriptors:  'Soil  water  movement,  'Phosphorus, 
•Evaporation,  'Sandy  loam,  'Irrigation,  'Leach- 
ing, Isotope  studies,  Subsoil,  Soil  horizons,  Trans- 
port. 

Laboratory  studies  were  conducted  on  the  effect 
of  initial  soil  water  content  and  amount  of  water 
applied  on  the  movement  of  surface-  (0-2  cm)  and 
deep-placed  (8-10  cm)  P,  under  potential  evapora- 
tion (PE)  rates  of  2.2-7.5  mm/day  in  a  sandy  loam 
(Typic  Ustochrept)  soil.  P  was  applied  as  diam- 
monium  hydrogen  orthophosphate  at  a  rate  of  300 
ppm,  labeled  with  10  microcuries  32P/g  P.  Initial 
soil  wetness  affected  P  displacement  by  affecting 
the  time  needed  to  leach  the  soil.  P  mobility  in- 
creased with  amount  of  water  applied,  but  the  P 
front  lagged  behind  the  water  front.  Increasing 
rates  of  evaporation  did  not  affect  the  total  depth 
of  P  penetration,  but  did  affect  the  distribution  of  P 
in  the  displaced  zone.  P  peaks  shifted  upward,  and 
their  number  increased  from  one,  under  no  evapo- 
ration, to  two  under  evaporation  conditions.  The 
effect  of  PE  was  more  pronounced  on  displace- 
ment of  surface-placed  P  than  on  deep-placed  P; 
even  under  higher  PE,  deep-placed  P  was  better 
distributed  in  subsoil  than  surface-placed  P,  which 
showed  a  tendency  to  accumulate  in  the  surface 
soil  layers.  (Author's  abstract) 
W87-02015 


IN  SITU  MEASUREMENT  OF  FTELD-SATU- 
RATED  HYDRAULIC  CONDUCTIVITY,  SORP- 
TTvTTY,  AND  THE  ALPHA-PARAMETER 
USING  THE  GUELPH  PERMEAMETER, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02016 


STATIC  AND  DYNAMIC  THREE-DIMENSION- 
AL STUDD2S  OF  WATER  EN  SOIX  USENG 
COMPUTED  TOMOGRAPHIC  SCANNENG, 

EMBRAPA-UEPAE,  Sao  Carlos  (Brazil). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02017 


EFFECT  OF  SIMULATED  ACEO  RAIN  ON  NI- 
TRATE AND  AMMONIUM  PRODUCTION  EN 
SOIXS  FROM  THREE  ECOSYSTEMS  OF 
CAMELS  HUMP  MOUNTAIN,  VERMONT, 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02018 


MODEL  EVALUATIONS  OF  THE  IMPACT  OF 
PERTURBED  WEATHER  CONDITIONS  ON 
SOIX-RELATED  CHARACTERISTICS, 

Hebrew    Univ.    of  Jerusalem    (Israel)-    Seagram 

Centre  for  Soil  and  Water  Sciences. 

Y.  Mahrer,  and  M.  Segal. 

Soil  Science  SOSCAK  Vol.  140,  No.  5,  p  368-375, 

November  1985.  8  fig,  2  tab,  24  ref.  NSF  Grant 

ATM  8414181,  NOAA  Grant  NA81RAH00001. 

Descriptors:  'Numerical  models,  'Evaporation, 
'Soil- weather  relationships,  'Soil  atmosphere, 
•Weather  patterns,  *Israel,  *Soil  temperature, 
Cloud  cover,  Equations,  Long-wave  radiation, 
Vapor  pressure  deficit,  Mathematical  models,  Per- 
turbations. 

An  interactive  atmosphere-soil  numerical  model 
was  employed  to  evaluate  the  impact  of  perturbed 
weather  conditions  on  the  diurnal  patterns  of  soil 
moisture,  soil  temperature,  and  surface  layer  fluxes. 
Common  weather  perturbations  occurring  during 
the  spring  in  Israel  were  modelled,  including 
cloudiness,  passage  of  a  warm  front,  and  passage  of 
a  cold  front.  The  soil  temperature  patterns  general- 
ly showed  peak  values  for  the  surface  temperature 
around  noon  and  later  in  the  afternoon  for  the 
perturbations  patterns.  A  time  lag  in  the  down- 
ward penetration  of  the  thermal  effect  was  evident 
in  all  simulated  cases.  Cloudiness,  which  reduced 


incoming  solar  radiation  by  50%,  produced  the 
most  significant  perturbation  of  soil  temperature, 
thus  reflecting  the  dominance  of  the  solar  radiation 
component  in  the  interface  heat  balance  equation. 
Passage  of  fronts  involved  two  effects:  (1)  modify- 
ing the  exchange  of  heat  between  the  soil  and  the 
atmosphere  through  sensible  heat  fluxes  and  (2) 
modifying  the  long-wave  radiation  at  the  soil  sur- 
face. Patterns  of  soil  wetness,  evaporation  fluxes, 
and  the  air  vapor  pressure  deficit  were  significant- 
ly affected  by  changes  in  the  weather.  (Rochester- 
PTT) 
W87-02019 


SOU   SALINITY   AS   AFFECTED   BY   HIGH- 
SULFATE  WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02020 


DISSOLUTION     OF    GYPSUM     EN     ALKALI 
SOILS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02021 


ENSPECTIONAL  ANALYSIS  EN  THE  THEORY 
OF  WATER  FLOW  THROUGH  UNSATURAT- 
ED SOIX, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  and  W.  A.  Jury. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  791-798,  July-August  1985.  29  ref. 
Electric  Power  Research  Institute  Contract 
Project  RP2485-6. 

Descriptors:  'Soil  water  movement,  'Mathemati- 
cal analysis,  'Soil  water,  'Unsaturated  soil,  Mathe- 
matical equations,  Flow  discharge,  Richards  equa- 
tion, Scaling  theory,  Similitude  analysis,  Hydraulic 
conductivity,  Soil  water  potential,  Diffusivity. 

Conventional  inspectional  analysis  was  applied  to 
the  one-dimensional  Richards  equation  to  provide 
a  unified  classification  scheme  for  three  microscop- 
ic scaling  approaches  which  have  been  used  to 
describe  soil  water  flow  phenomena  under  labora- 
tory or  field  conditions.  Scaling  parameters  and 
similarity  groups  developed  in  an  inspectional  anal- 
ysis of  the  Richards  equation,  depended  upon  the 
boundary  and  initial  conditions  imposed  as  well  as 
on  the  special  physical  hypotheses  invoked.  Niel- 
sen similarity  analysis  was  based  on  a  zero-flux 
boundary  condition  and  the  assumption  that  the 
hydraulic  conductivity,  soil  water  diffusivity,  and 
matric  potential  were  exponentional  functions  of 
water  content.  Warrick  similarity  analysis  was  for- 
mulated independently  of  the  boundary  and  initial 
conditions  while  adopting  three  scaling  parameters 
to  define  reduced  forms  of  the  water  content, 
hydraulic  conductivity,  and  matric  potential.  Two 
of  these  parameters  are  often  correlated.  Macro- 
scopic Miller  similarity  analysis  was  based  on  the 
physical  postulate  that  water  transport  through 
unsaturated  soil  was  governed  by  viscous  flow  and 
capillary  forces.  It  differed  from  the  classical 
Miller  similar  media  concept  in  which  it  required  a 
scaling  parameter  for  the  volumetric  water  con- 
tent, and  makes  no  direct  reference  to  the  geomet- 
rical structure  of  a  soil  at  the  pore  scale.  (Author's 
abstract) 
W87-02022 


ANALYSIS  OF  SOIL  WATER  CONTENT  AND 
TEMPERATURE  USENG  STATE-SPACE  AP- 
PROACH, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

F.  Morkoc,  J.  W.  Biggar,  D.  R.  Nielsen,  and  D.  E. 

Rolston. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  49,  No.  4,  p  798-803,  July-August  1985.  10  fig, 

1  tab,  22  ref. 

Descriptors:  'Soil  water,  'Temperature,  'State- 
space   approach,    'Data   acquisitions,    Estimaties, 
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Mathematical  equations,  Mathematical  analysis,  Ir- 
rigation, Mathematical  models,  Statistical  analysis. 

The  autoregressive  moving  average  statistical 
method  require  that  the  observations  manifest  sta- 
tionanty,  meaning  that  the  expected  value  of  the 
observations  is  constant  over  the  domain  consid- 
ered, but  can  also  be  used  to  estimate  missing 
observations.  However,  the  state-space  model  can 
be  used  for  smoothing  or  estimating  and  forecast- 
ing a  relatively  short,  nonstationary  series  of  obser- 
vations. A  first  order  state-space  model  was  used 
here  to  estimate  the  missing  observations  of  0-  to  5- 
cm  gravimetric  soil  water  content.  Joint  analysis  of 
observed  water  content  and  soil  surface  tempera- 
tures from  a  sorghum  field  irrigated  by  two  line 
source  irrigation  system  were  used.  The  param- 
eters of  the  model  indicated  the  degree  of  spatial 
correlation  between  the  two  measured  parameters. 
The  expectation  maximisation  algorithm,  and 
Kalman  smoothed  estimators  were  used  to  estimate 
the  first  order  state-space  model  parameters  by 
maximum  likelihood.  (Khumbatta-PTT) 
W87-02023 


COMPARISON  OF  LIQUID  RETENTION 
CURVES  WITH  POLAR  AND  NONPOLAR 
LIQUIDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
R.  J.  Leonard,  and  R.  H.  Brooks. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  816-821,  July-August  1985.  10  fig, 
1  tab,  32  ref. 

Descriptors:  'Liquid  retention,  'Soil  chemistry, 
Minerals,  Adsorption,  Clays,  Soil-water  potential, 
Capillarity,  Hydraulic  properties. 

Capillary  pressure-saturation  data  obtained  on  un- 
consolidated porous  media  containing  different 
clay  minerals  with  different  liquids,  were  com- 
pared to  evaluate  the  effect  of  clay-water  interac- 
tions on  liquid-retention  characteristics.  The  clay 
minerals  used  were  kaolinite,  illite  and  a  Ca-mont- 
morillonite.  The  wetting  fluids  were  distilled  water 
and  a  light  hydrocarbon,  soltrol.  The  hydraulic 
variables,  capillary  pressure  and  saturation,  were 
transformed  to  account  for  differences  in  contact 
angle,  density,  and  surface  tension  of  the  liquids. 
The  liquid-retention  functions  obtained  for  the  dif- 
ferent wetting  fluids  for  the  kaolinite  samples  were 
statistically  similar,  while  those  obtained  for  mont- 
morillonite  and  illite  were  different.  The  difference 
was  because  the  montmorillonite  samples  swelled 
up  with  water.  The  difference  for  the  illite  samples 
could  be  accounted  for  by  an  immobile  water 
layer.  (Author's  abstract) 
W87-O2024 


TEMPORAL  STABDHTY  OF  SPATIALLY 
MEASURED  SODL  WATER  PROBABJiJTY 
DENSITY  FUNCTION, 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
G.  Vachaud,  A.  Passerat  Silans,  P.  Balabanis,  and 
M.  Vauclin. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  822-828,  July-August  1985.  7  fig, 
2  tab,  10  ref 

Descriptors:  'Soil  water,  'Temporal  distribution, 
•Probability  density  function,  'Spatial  distribution, 
Time  series  analysis,  Statistical  analysis,  Soil  tex- 
ture, Mathematical  studies,  Stability  analysis, 
Measuring  instruments,  Moisture  meters,  Data  ac- 
quisition, Data  interpretation. 

Soil  water  data  collected  from  three  different  fields 
were  analyzed  by  two  techniques  (temporal  analy- 
sis on  the  difTerance  between  individual  and  spatial 
average  values  and  Spearman's  rank  correlation  ) 
to  search  if  time-invariant  characteristic  statistical 
properties  of  the  probability  density  functions  can 
be  assigned  to  individual  locations.  A  grass  field 
was  equipped  with  neutron  access  tubes  and  sur- 
veyed 24  times  during  a  2  1/2  year  period  while 
another  field  with  olive  trees  was  subjected  to 
quarterly  measurements  for  two  consecutive  years. 
The  latter  field  cropped  in  wheat  was  gravimetri- 
cally  sampled  on  a  regular  spatial   pattern   five 


different  times,  and  was  routinely  surveyed  during 
a  1  year  period  at  four  selected  locations,  using  a 
neutron  moisture  meter.  A  very  significant  time- 
stability  of  particular  individual  locations  charac- 
terized by  the  same  parameter  in  the  statistical 
distribution  of  the  observations  taken  over  the  field 
was  shown  by  the  data.  Some  locations  conserve 
the  property  to  represent  the  mean  and  extreme 
values  of  the  field  content  at  any  time  along  the 
year.  This  stability  is  explained  by  relationships 
between  soil  texture  and  water  content.  (Khum- 
batta-PTT) 
W87-02025 


STEADY  ABSORPTION  FROM  SPHERODDAL 
CAVITIES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  828-830,  July- August  1985.  2  fig, 
6  ref. 

Descriptors:  'Soil  water  movement,  'Spheroidal 
cavities,  'Infiltration,  'Adsorption,  'Soil  water, 
Unsaturated  flow,  Saturation,  Subirrigation,  Math- 
ematical models,  Flow  rates. 

There  is  a  growing  interest  in  the  effect  of  the 
shape  of  the  surface  of  a  cavity  on  the  infiltration 
rate.  Appropriate  solutions  for  various  cavity  ge- 
ometries, as  well  as  giving  results  for  steady  ab- 
sorption will  yield  the  leading  term  of  the  expan- 
sion sought  (for  small  and  moderate  dimensionless 
cavity  lengths)  for  the  steady  infiltration  rate  from 
such  cavities.  An  important  family  of  cavity  shapes 
is  provided  by  spheroids  with  two  semiaxes  of 
length  a  and  the  third  of  length  of  b.  Considered 
here  are  the  full  gamut  of  shapes,  from  the  case  b/a 
tends  to  infinity  (the  needle),  through  the  range  of 
prolate  spheroids  (b/a  >  1),  to  the  sphere  (b/ 
a=l),  to  the  range  of  oblate  spheroids  (b/a  <  1) 
and  the  case  b/a  tends  to  0  (the  disc).  Exact 
solutions  are  given  for  steady  adsorption  from  pro- 
late and  oblate  spheroidal  cavities  (or  bulbs  of 
saturation).  The  solutions  for  the  needle,  sphere 
and  disc  are  special  cases.  Apart  from  their  direct 
relevance  to  systems  with  negligible  gravity,  the 
results  yield  the  leading  terms  of  expansions  de- 
scribing steady  infiltration  for  small  and  moderate 
values  of  the  dimensionless  cavity  (or  bulb)  length. 
(Khumbatta-PTT) 
W87-02026 


PHYSICAL  AND  MTNERALOGICAL  DATA  TO 
DETERMINE  SODL  HYDRAULIC  PROPER- 
TIES, 

Auburn  Univ.,  AL.  Dept.  of  Soil  Science. 
W.E.  Puckett,  J.  H.  Dane,  and  B.  F.  Hajek. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  831-836,  July-August  1985.  3  fig, 
4  tab,  27  ref. 

Descriptors:  'Soil  properties,  'Hydraulic  proper- 
ties, 'Ultisol,  'Mineralogy,  Permeability,  Fluid 
mechanics,  Soil  water  potential,  Hydraulic  con- 
ductivity, Porosity,  Surface  area,  Particle  size,  Sta- 
tistical analysis,  Regression  analysis,  Mathematical 
studies. 

Physical,  mineralogical  and  soil  hydraulic  proper- 
ties of  Ultisols  developed  in  unconsolidated  sedi- 
ments of  the  Lower  Coastal  Plain  were  studied. 
Soil  water  retention  curves,  saturated  hydraulic 
conductivity,  bulk  density,  quantitative  mineralo- 
gy, surface  area,  and  particle  size  distribution  were 
determined  by  horizon  for  seven  pedons.  Relation- 
ships among  them  were  analyzed  by  regression 
analysis.  Fine  sand,  sand  and  clay  percentages 
were  highly  correlated  with  saturated  hydraulic 
conductivity,  surface  area  and  volumetric  water 
contents  at  specific  pressure  heads.  Correlation 
coefficients  >0.95  were  obtained  for  regression 
equations  estimating  soil  water  retention  curves 
from  particle  size  data.  These  relationships  can  be 
used  tor  a  quick  characterization  of  soil  hydraulic 
properties  from  particle  size  distribution  data.  No 
significant  correlations  were  found  between  soil 
hydraulic  and  mineralogical  properties  of  the  clay 
fraction.  (Author's  abstract) 


W87-02027 


SIGNIFICANCE  OF  GROUND  FREEZING  ON 
SODL  BULK  DENSITY  UNDER  ZERO  TILL- 
AGE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

B.  D.  Kay,  C.  D.  Grant,  and  P.  H.  Groenevelt. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  49,  No.  4,  p  973-978,  July-August  1985.  9  fig, 

13  ref. 

Descriptors:  'Frost,  'Ground  freezing,  'Zero  till- 
age, 'Soil  water,  'Bulk  density,  Ice  lenses,  Freeze- 
thaw,  Soil  compaction,  Pores,  Soil  porosity, 
Ground  ice. 

In  Ontario,  soil  bulk  densities  were  persistently 
higher  in  soils  on  which  zero  tillage  was  practiced, 
than  in  soils  which  were  conventionally  tilled,  in 
spite  of  the  fact  that  the  formation  of  ice  lenses  in 
winter  on  soils  which  are  frost  susceptible  may 
produce  porosity  sufficiently  large  to  cause  dis- 
placements of  the  ground  surface  of  several  centi- 
meters. Studies  were  carried  out  on  two  different 
soils  over  two  winters  on  which  different  tillage 
treatments  were  practiced,  to  explain  the  anoma- 
lous behavior.  Soils  under  zero  tillage  accumulated 
more  snow  over  winter  and  did  not  freeze  as 
deeply  as  soils  that  were  plowed  in  the  fall,  result- 
ing in  a  greater  surface  displacement  on  the  fall 
plowed  soil.  Soils  under  both  tillage  treatments 
quickly  consolidated  prior  to  spring  planting.  The 
formation  of  ice  lenses  tended  to  create  inherently 
unstable  pores  which  collapsed  as  the  ice  melted 
and  the  soils  drained.  The  unstable  nature  of  pores 
created  by  ice  lenses  appeared  to  be  in  contrast  to 
the  characteristics  of  pores  created  by  tillage 
which  were  more  stable  because  of  their  formation 
by  the  vertical  and  horizontal  displacements  of 
peds.  (Author's  abstract) 
W87-02028 


EFFECTS  OF  SUBSOHJNG  AND  UtRIGATION 
ON  CORN  PRODUCTION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

D.  K.  Cassel,  and  E.  C.  Edwards. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  49,  No.  4,  p  996-1001,  July-August  1985.  4  fig, 

7  tab,   16  ref.  USDA-ARS  Agreement  No.  58- 

7B30-9-77. 

Descriptors:  'Subsoiling,  'Irrigation,  'Corn, 
•Crop  production,  Tensiometers,  Agricultural  hy- 
drology, Soil  management,  Tillage  pans,  Root 
length. 

Deep  tillage  and  irrigation  are  two  soil  manage- 
ment techniques  that  have  been  used  separately  to 
alleviate  water  shortages  for  crops  growing  on 
soils  having  root  restricting  tillage  pans.  The  pur- 
pose of  this  study  was  to  evaluate  the  effects  of  in- 
row-subsoiling  (s),  irrigation  (I),  and  in-row-sub- 
soiling  plus  irrigation  on  corn  (Zea  mays  L.)  pro- 
duction on  Wagram  soils,  having  a  dense  tillage 
pan.  Main  plot  treatments  were  CD  (Conventional 
tillage,  dryland),  CI  (Conventional  tillage,  irrigated 
when  soil  water  pressure  (SWP)  at  the  0.25-m 
depth  reached  -40  kPa),  SD  (in-row-subsoiled  and 
bedded,  dryland),  and  SI  (in-row-subsoiled  and 
bedded,  irrigation  when  SWP  <  -40  kPa  at  0.30-m 
depth).  Total  growing  season  precipitation  in  1979 
was  near  normal;  1980  and  1981  were  both  drought 
years.  The  CI,  SD,  and  SI  treatments  always  had 
significantly  higher  yields  of  grain  and  stover,  and 
lower  numbers  of  barren  plants  compared  to  treat- 
ment CD.  Maximum  corn  height  was  greatest  (2.68 
m)  for  treatment  SI  and  leaf  area  indices  for  treat- 
ments CI,  SD,  and  SI  were  23,  28,  and  36% 
greater,  respectively,  than  the  2.56  value  for  CD. 
Mean  grain  yields  for  treatments  CI,  SD,  and  SI 
were  215,  197,  and  277%  greater,  respectively  than 
the  2.58  mg/ha  CD  yield.  Apparent  irrigation 
water  use  efficiencies  were  0.031  and  0.014  mg/ha/ 
mm  for  treatments  CI  and  SI,  respectively.  Esti- 
mates of  subsoil  water  utilization  using  neutron 
attenuation  and  tensionmeter  data  were  50  mm/yr, 
which  resulted  in  an  apparent  subsoil  water  use 
effeciency  of  0.10  mg/ha/mm.  (Author's  abstract) 
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DEPTH  OF  SURFACE  SOIL-RUNOFF  INTER- 
ACTION AS  AFFECTED  BY  RAINFALL,  SOIL 
SLOPE,  AND  MANAGEMENT, 

Agricultural    Research    Service,     Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J 
W87-02031 


SPATIAL  VARIABDHTY  OF  FOLD-MEAS- 
URED SOIX-WATER  CHARACTERISTICS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

P.  J.  Greminger,  Y.  K.  Sud,  and  D.  R.  Nielsen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol  49,  No.  5,  p  1075-1082,  September-October 

1985.  13  fig,  7  tab,  19  ref. 

Descriptors:  •Soil  physics,  'Spatial  variability, 
•Soil  water,  •Geohydrology,  Statistical  analysis, 
Van  Genuchten  Model,  Graphical  analysis,  Loan, 
Probability  distribution,  Sand,  Topsoil. 

One  hundred  neutron  access  pipes  were  placed  1  m 
apart  along  a  100  m  transect  together  with  tensio- 
meters  located  at  soil  depths  of  0.3  and  0.6  m. 
After  ponding  the  experimental  site  with  water  for 
at  least  4  d,  the  site  was  allowed  to  be  drained  and 
covered  with  0.3  m  of  straw  to  reduce  evapora- 
tion. Measurements  of  soil-water  content  (theta) 
and  soil-water  pressure  head  (h)  initially  made  at  2- 
h  intervals,  were  made  less  frequently  as  redistribu- 
tion proceeded.  The  mean  soil  water  characteristic 
curve  for  the  100  m  transect  of  Yolo  loam  de- 
scribed by  the  van  Genuchten  model  provided 
estimates  of  theta  within  +  or  -  0.04  cu  m/cu  m 
for  h  >  -36,000  Pa  when  values  of  (theta,  h)  from 
all  100  sites  were  composted.  When  values  of  theta 
and  h  measured  within  a  horizontal  distance  of  1  m 
were  used  for  each  of  the  100  sites,  the  van  Gen- 
uchten model  provided  estimates  of  theta  for  a 
given  value  of  h  within  the  limitations  of  measure- 
ment by  the  neutron  moisture  meter  method.  Spa- 
tial crosscorrelation  coefficients  between  theta  and 
h  during  redistribution,  manifested  significant 
values  for  distances  of  10  m  or  less.  It  appears  that 
improved  estimates  of  theta  (h)  across  a  field  of 
Yolo  loam  can  be  achieved  using  geostatistical 
methods  for  lags  10  m.  Because  autocorrelation 
lengths  of  theta(t)  and  h(t)  at  a  particular  soil  depth 
were  found  to  depend  upon  the  internal  drainage 
properties  of  the  entire  soil  profile,  a  maximum 
distance  between  pairs  of  like  observations  could 
not  be  established  for  improving  estimates  of  theta 
or  h.  Crosscorrelations  between  theta  for  a  given 
value  of  h  and  percentage  of  sand  proved  useful 
for  identifying  the  variations  in  the  soil  water 
characteristics  curves  measured  at  the  0.3  m  soil 
depth,  and  of  little  value  for  the  0.6  m  depth.  Their 
utility  is  based  upon  the  fact  that  small  differences 
in  percentage  of  sand  in  the  topsoil  yield  significant 
differences  between  theta(h)-curves.  The  practical 
significance  of  this  research  was  that  it  addressed 
the  impact  of  the  separation  distance  between  a 
tensiometer  and  a  neutron  meter  access  tube  on  the 
precision  of  the  measured  soilwater  characteristic 
curve.  Greater  precision  was  obtained  for  separa- 
tion distances  less  than  10  m.  (Lantz-PTT) 
W87-02032 


EVALUATION  OF  THE  HOT  AD*  METHOD 
FOR  MEASURING  SOIL  WATER  DD7FUSI- 
VTTY, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Soil  Sci- 
ence and  Geology. 

J.  J.  M.  Van  Gnnsven,  C.  Dirksen,  and  W.  Bouten. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  5,  p  1093-1099,  September-October 
1985.  6  fig,  5  tab,  13  ref. 

Descriptors:  'Soil  water  diffusivity,  'Soil  water 
movement,  *Hot  air  method,  •Soil  water,  •Diffusi- 
vity, Simulation,  Hydraulic  conductivity,  Desorp- 
tion.  Thermal  water  flow,  Vapor  flow,  Evapora- 
tion. 

The  Hot  Air  Method  (HAM)  is  said  to  be  a  fairly 
new  and  simple  method  of  measuring  soil  water 
diffusivity.  With  the  introduction  of  temperatures 


much  higher  than  originally  proposed,  the  validity 
of  the  underlying  assumptions  must  be  questioned. 
Philip's  iterative  solution  was  adapted  for  desorp- 
tion  out  of  a  semi-infinite  column  at  constant  sur- 
face water  content,  to  evaluate  the  effects  of  soil 
type  and  boundary  water  contents  on  the  experi- 
mental results.  Errors  due  to  deviations  from  as- 
sumed isothermal  conditions  were  evaluated  for 
the  large  temperature  increases  that  occur  in  soil 
columns  during  execution  of  HAM.  Evaporation 
losses  and  water  redistribution  during  sampling  of 
the  soil  column  were  evaluated  by  simulation. 
With  the  present  usage  of  air  temperatures  up  to 
250  degree  C,  and  sampling  times  of  several  min- 
utes, HAM  did  not  satisfy  the  prerequisite  assump- 
tions. Reports  of  favorable  results  from  HAM 
were  probably  due  to  mutual  compensation  of 
different  errors  and  to  considerable  smoothing  of 
experimental  results.  In  spite  of  its  great  experi- 
mental advantages,  one  should  be  dissuaded  from 
using  HAM  unless  the  experimental  errors  are 
minimized  and  the  calculation  technique  made  ob- 
jective and  reproducible.  This  paper  however,  pro- 
poses some  improvements  for  the  experimental 
procedures.  (Author's  abstract) 
W87-02033 


ESTIMATING  SODL  WATER  CHARACTERIS- 
TICS FROM  SIMPLER  PROPERTIES  OR  LIM- 
ITED DATA, 

Agricultural    Research    Service,    Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
L.  R.  Ahuja,  J.  W.  Naney,  and  R.  D.  Williams. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  5,  p  1100-1105,  September-October 
1985.  4  fig,  6  tab,  15  ref. 

Descriptors:  *Soil  water,  *Data  interpretation, 
•Statistical  methods,  Statistical  analysis,  Soil  water 
potential,  Spatial  distribution,  Watersheds,  Hydro- 
logic  models. 

Broad-based  regression  equations  were  investigat- 
ed for  estimation  of  the  spatially  variable  soil  water 
content-matric  potential  relationships  in  a  1.6-ha 
watershed,  from  the  textural  and  structural  proper- 
ties of  soil.  A  simple  log-log  line  based  on  two 
known  values  and  estimates  obtained  from  one 
known  value  for  each  relationship  and  a  complete 
relationship  for  one  case  using  the  similar-media 
scaling  concept  were  examined.  The  results  were 
compared  with  measurements  on  189  soil  cores 
from  different  sites  and  horizons.  In  general,  the 
soil  water  contents  calculated  at  different  matric 
potentials  were  larger  than  the  measured  values. 
The  mean  relative  error  ranged  from  8%  to  29% 
with  the  standard  deviation  of  errors  ranging  from 
17%  to  36%.  The  model  which  incorporated  two 
measured  soil  water  contents  as  additional  varia- 
bles reduced  the  errors  in  calculated  values  consid- 
erably. A  simple  log-log  line  drawn  through  the 
two  known  points  gave  nearly  the  same  accuracy. 
The  estimates  from  the  method  of  scaling  were 
better  than  those  from  the  model  based  on  textural 
and  structural  variables  alone.  (Khumbatta-PTT) 
W87-02034 


MODEL  FOR  THE  SOIL  SOLUTION  COMPO- 
SITION OF  AN  OASIS, 

Holwon  Univ.,  Alexandria  (Egypt). 

A.  M.  Elprince. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vo.  49,  No.  5,  p  1121-1128,  September-October 

1985.  8  fig,  3  tab,  29  ref. 

Descriptors:  "Oasis,  *Soil  solution,  *Hydrologic 
models,  *A1-Hassa,  *Saudi  Arabia,  •Chemical  pre- 
cipitation, 'Soil  properties,  Salinity,  Gypsum, 
Computer  models,  Mathematical  studies,  Chemical 
analysis,  Sodium,  Chlorine,  Magnesium  sulfate,  Bi- 
carbonates. 

A  static  computer  model  based  on  the  evaporative 
concentration  of  irrigation  waters  has  been  devel- 
oped for  the  origin  of  soil  solution  compositions  in 
the  Al-Hassa  oasis,  Saudi  Arabia.  The  model  pre- 
dicted the  precipitation  of  calcite  and  the  conver- 
sion of  smectite  to  attapulgite  when  in  equilibrium 
with  atmospheric  C02  pressure.  Precipitation  of 
gypsum  when  irrigation  water  was  concentrated 
by  a  factor  of  3.7,  and  the  precipitation  of  silica  gel 


when  the  water  was  concentrated  by  a  factor  of 
7.5  were  also  predictable.  The  model  may  be  appli- 
cable to  other  oases  in  arid  environments.  Mineral 
fractionation  follows  a  natural  slope  within  the 
oasis,  as  indicated  by  the  isoconcentration  lines  for 
salinity,  carbonates,  and  gypsum  in  oasis  soils.  Six 
primary  processes  were  considered  responsible  for 
the  formation  of  soil  solutions  from  irrigation 
water  under  oasis  conditions.  The  processes  are 
deaquation  due  to  transpiration  and  evaporation, 
precipitation  and  dissolution  of  soil  mineral  phases, 
K  fixation,  Na  and  CI  retention,  MgSO4(0)  forma- 
tion, and  biological  formation  of  HC03.  Agricul- 
tural production  of  dates  was  absent  in  areas  where 
the  electrolytic  conductivity  of  1:5  soil  solution 
extracts  exceeded  6  dS/m  (i.e.,  in  gypsum  and 
silica  gel  precipitation  areas).  (Khumbatta-PTT) 
W87-02035 


HIGH  HUMIDITY-INDUCED  INCREASE  IN 
WATER  REPELLENCY  IN  SOME  SANDY 
SOILS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 
G.  W.  Jex,  B.  H.  Bleakley,  D.  H.  Hubbell,  and  L. 
L.  Munro. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  5,  p  1177-1182,  September-October 
1985.  5  fig,  6  tab,  13  ref. 

Descriptors:  *Sand,  *Water,  *Humidity,  Soil 
water,  Electron  microscopy,  Antibiotics,  Actino- 
mycetes,  Relative  humidity,  Soil  bacteria,  Gamma 
radiation. 

The  degree  of  resistance  to  water  penetration  of 
diverse  water  repellent  soils  was  found  to  be  con- 
trolled by  their  moisture  states.  Repellency  was 
found  to  increase  sharply  when  samples  were  incu- 
bated at  100%  relative  humidity  and  to  decline 
when  wetted  or  when  incubated  at  humidities  < 
90%.  A  non water-repellent  soil  in  the  field  did  not 
become  repellent  after  incubation  at  100%  humidi- 
ty. A  Florida  soil  was  used  for  detailed  studies. 
Repellency  increase  in  this  sand  was  temperature 
dependent  and  could  be  eliminated  by  gamma  irra- 
diation. Application  of  antibiotics  prior  to  incuba- 
tion suggested  that  prokaryotic  organisms  were 
essential  to  repellency  increase.  A  dilution  study  of 
the  St.  Lucie  soil  incubated  at  100%  relative  hu- 
midity for  various  periods  revealed  that  the  actino- 
mycete  population  correlated  best  with  the  repel- 
lency increase.  When  incubated,  St.  Lucie  sand 
was  investigated  by  electron  microscopy,  and  ac- 
tinomycetes  were  found  to  dominate  the  visual 
field.  A  model  for  repellency  increase  and  decline 
based  on  soil  humidity  was  offered.  (Author's  ab- 
stract) 
W87-02036 


USE  OF  SOIL  SURVEY  DATA  FOR  REGION- 
AL SOIL  WATER  SIMULATION  MODELS, 

Stichting     voor     Bodemkartering,     Wageningen 
(Netherlands).  Dept.  of  Applied  Soil  Physics. 
J.  H.  M.  Wosten,  J.  Bouma,  and  G.  H.  Stoffelsen. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  5,  p  1238-1244,  September-October 
1985.  5  fig,  4  tab,  23  ref. 

Descriptors:  *Soil  surveys,  'Simulation  analysis, 
•Model  studies,  *Soil  water,  Water  regime,  Evapo- 
transpiration,  Soil  horizons,  Hydraulic  conductivi- 
ty, Soil  profiles,  Soil  water  potential. 

A  detailed  soil  survey  of  an  area  of  650  ha  was 
used  to  obtain  basic  soil  physical  data  for  a  simula- 
tion model  of  the  water  regime  in  the  unsaturated 
zone.  Nine  major  soil  horizons  were  defined  on  the 
basis  of  penological  classification,  and  other  easily 
measurable  characteristics  like  texture,  structure, 
organic  matter  content,  and  bulk  density.  Multiple 
measurements  of  hydraulic  conductivity  and  mois- 
ture retention  curves  were  made,  yielding  average 
curves.  Only  five  of  the  nine  major  soil  horizons 
were  different  from  a  soil  physics  point  of  view. 
Representative  soils  for  the  mapping  units  were 
transformed  into  soils  composed  of  a  characteristic 
sequence  of  some  of  these  five  horizons.  A  simula- 
tion map  was  thus  created  from  the  soil  map, 
which  contained  41  delineated  areas  as  compared 
to  1 10  delineations  on  the  soil  map.  Sixty  independ- 
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ent  test  borings  indicated  80  +  or  -  6%  purity 
comparing  borings,  and  the  legend  of  the  simula- 
tion map.  A  simulation  run  for  one  pedon  with  the 
simulation  model  SWATRE,  showed  excellent 
agreement  between  measured  and  calculated  eva- 
potranspiration  for  the  years  1976,  1977  and  1978. 
(Author's  abstract) 
W87-02037 


FACTORS  AFFECTING  OXIDATION-REDUC- 
TION PROCESSES  IN  AN  OXISOL  WITH  A 
SEASONAL  WATER  TABLE, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02038 


TILLAGE  EFFECTS  ON  SOUL  WATER  RETEN- 
TION AND  PORE  SIZE  DISTRIBUTION  OF 
TWO  MOLLISOLS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-0204O 


THEORY,     CONSTRUCTION,     AND     OPER- 
ATION OF  SIMPLE  TENSIOMETERS, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02058 


NITRATE  LEACHING  THROUGH  SANDY 
SOIL  AS  AFFECTED  BY  SPRINKLER  IRRIGA- 
TION MANAGEMENT, 

Nebraska  Univ.,  North  Platte.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02092 


PHOSPHORUS    SOLUBILITY    IN    SLUDGE- 
AMENDED  CALCAREOUS  SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02098 


SULFUR  AND  CARBON  ISOTOPES  AS  TRAC- 
ERS OF  SALT-MARSH  ORGANIC  MATTER 
FLOW, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

B.  J.  Peterson,  R.  W.  Howarth,  and  R.  H.  Garritt. 
Ecology  ECOLAR,  Vol.  67,  No.  4,  p  865-874, 
August  1986.  7  fig,  2  tab,  30  ref.  NSF  Grant  No. 
DEB  81-04701. 

Descriptors:  *Sulfur  isotopes,  'Tracers,  'Carbon 
isotopes,  'Isotopic  tracers,  'Organic  matter,  'Salt 
marshes,  Cape  Cod,  Spartina,  Food  chains,  Sulfur 
bacteria,  Sulfides,  Sulfates,  Phytoplankton,  Assimi- 
lative capacity,  Detritus,  Plankton. 

Sulfur  and  carbon  isotopes  were  used  to  trace 
flows  of  organic  matter  from  producers  to  consum- 
ers in  the  Great  Sippewissett  Salt  Marsh  on  Cape 
Cod.  Spartina  alterniflora  and  sulfur  oxidizing  bac- 
teria assimilated  isotopically  light  sulfides  which 
were  detected  in  consumers.  Phytoplankton  and 
upland  plants  assimilated  isotopically  heavier  sul- 
fates with  little  or  no  fractionation.  A  dual  isotope 
approach  showed  that  mud  snail  and  killifish 
depend  heavily  on  Spartina  detritus  while  filter 
feeders  such  as  oysters  and  ribbed  mussels  depend 
on  a  mixture  of  plankton  and  Spartina  detritus. 
These  were  both  shown  to  be  more  important 
organic  matter  sources  for  marsh  macroconsumers 
than  either  sulfur-oxidizing  bacteria  or  organic 
matter  derived  from  terrestrial  inputs.  (Author's 
abstract) 
W87-02099 


PREPARATION  OF  UNSMEARED  SOIL  SUR- 
FACES AND  AN  IMPROVED  APPARATUS 
FOR  INFILTRATION  MEASUREMENTS, 

Sydney  Univ.  (Australia).  Dept.  of  Soil  Science. 
A.  J  Koppi,  and  H.  R.  Geering. 
Journal  of  Soil  Science,  Vol.  37,  No.  2,  p  177-181, 
June  1986.  1  fig,  3  tab,  7  ref. 


Descriptors:  'Infiltration  rate,  'Measuring  instru- 
ments, 'Epoxy  resins,  'Soil  surfaces,  'Soil  sealants, 
•Surface  sealing,  Subsoil. 

A  quick  setting  epoxy  resin  can  be  used  to  prepare 
a  soil  surface  for  infiltration  measurements.  Experi- 
ments using  alluvial  prairie  soil  and  red  podzolic 
soil  showed  more  rapid  entry  of  water  with  resin 
treatment  when  compared  with  conventionally 
treated  soil  surfaces.  Longer  infiltration  rates 
appear  to  more  closely  reflect  field  structural  con- 
ditions. A  subsoil  infiltration  apparatus  with  a 
water  reservoir  remote  from  the  hole  that  meas- 
ures constant  head  infiltration  through  a  specially 
prepared  auger  hole  is  also  described.  (Michael- 
PTT) 
W87-02118 


MODEL  FOR  PARTICLE-SELECTTVE  TRANS- 
PORT OF  TRACERS  TN  SEDIMENTS  WITH 
CONVEYOR  BELT  DEPOSIT  FEEDERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02124 


EFFECT  OF  IRRIGATION  ON  SOIL  OXYGEN 
STATUS  AND  ROOT  AND  SHOOT  GROWTH 
OF  WHEAT  IN  A  CLAY  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Griffith  (Australia). 

W.  S.  Meyer,  H.  D.  Barrs,  R.  C.  G.  Smith,  N.  S. 

White,  and  A.  D.  Heritage. 

Australian     Journal     of    Agricultural     Research 

AJAEA9,  Vol.  36,  No.  2,  p  171-185,  1985.  5  fig,  3 

tab,  30  ref,  2  append. 

Descriptors:  'Irrigation,  'Flooding,  'Soil  oxygen, 
'Clay  loam,  'Wheat,  'Plant  growth,  'Lysimeters, 
'Sampling,  Root  development,  Soil  aeration,  Soil 
texture,  Nitrogen,  Crop  yield,  Soil  drainage,  Root 


Two  watering  treatments  (flood  and  control)  were 
applied  to  undisturbed  and  repacked  cylinders  of 
Marah  clay  loam  housed  in  a  lysimeter  facility. 
Wheat  was  gTown  in  the  cylinders  and  soil  was 
kept  either  well  watered  with  frequently  applied 
small  amounts  or  subjected  to  three  separate  peri- 
ods of  inundation  (flood  treatment).  Greater  pore 
space  and  better  drainage  of  the  repacked  soil 
ensured  that  its  average  soil  oxygen  level  was  three 
times  that  of  undisturbed  soil,  but  inundation  rapid- 
ly decreased  soil  oxygen  in  both  samples.  Root 
growth  slowed  when  oxygen  levels  were  15%  less 
than  those  occurring  in  dry  aerated  soil,  and 
ceased  when  soil  oxygen  was  less  than  10%  of  the 
maximum  after  a  48-hour  inundation  period.  Leaf 
and  stem  growth  were  not  particularly  sensitive  to 
root  zone  conditions  which  may  have  been  due  to 
the  advanced  stage  of  plant  growth  when  treat- 
ments were  applied  and  to  low  nitrogen  status.  The 
data  indicate  that  if  soil  oxygen  levels  decrease  as  a 
result  of  flooding,  wheat  root  growth  will  stop  and 
grain  yield  will  decrease.  Improved  aeration  of 
fine-textured  soils  is  only  possible  if  internal  drain- 
age is  improved  and  prolonged  inundations  avoid- 
ed. Appendices  contain  separate  articles  on  a  ly- 
simeter facility  for  root  zone  studies  and  methods 
for  obtaining  undisturbed  soil  cores.  (Author's  ab- 
stract) 
W87-02141 


MODELING  THE  EFFECTS  OF  ACID  DEPOSI- 
TION: ESTIMATION  OF  LONG-TERM  WATER 
QUALITY  RESPONSES  IN  A  SMALL  FOREST- 
ED CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02271 


MELTWATER     MOVEMENT    IN     NATURAL 
HETEROGENEOUS  SNOW  COVERS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2C. 
W87-02284 


STEADY  TWO-  AND  THREE-DIMENSIONAL 
FLOWS  IN  UNSATURATED  SOIL:  THE  SCAT- 
TERING ANALOG, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Mathematics. 

R.  T.  Waechter,  and  J.  R  Philip. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1875-1887,  December  1985.  9  fig,  2  tab, 

37  ref. 

Descriptors:  'Unsaturated  soils,  'Unsaturated 
flow,  'Soil  water  movement,  'Steady  flow,  Porosi- 
ty, Statistical  methods,  Mathematical  equations, 
Mathematical  models,  Scattering,  Infiltration,  Hy- 
drologic  models,  Hydrologic  properties,  Flow 
characteristics,  Fluid  mechanics. 

A  first  exposition  of  the  analog  between  steady 
flow  in  unsaturated  soils  and  porous  media  and 
plane  pulse  scattering  is  presented.  Steady  infiltra- 
tion from  circular  cylindrical  and  spherical  cavities 
is  described.  Asymptotic  methods  prove  accurate 
and  results  replace  and  explain  previous  semi-em- 
pirical estimates  of  the  limiting  behavior  of  flows. 
One  particular  result  is  that  the  depth  of  the  effec- 
tively wetted  region  for  the  cylinder  is  128  times 
the  depth  for  the  sphere,  thus  confirming  and 
supplementing  previous  studies.  A  byproduct  of 
this  study  is  the  correction  of  a  long-standing, 
classical  result  in  scattering  theory.  The  prospect 
for  extending  these  methods  to  flows  in  other 
geometries,  heterogeneous  soils  and  generally  to 
linear  convection-diffusion  processes  is  also  dis- 
cussed. (Michael-PTT) 
W87-02303 


SCATTERING  FUNCTIONS  AND  rNFTLTRA- 
TTON, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  12,  p  1889-1894,  December  1985.  23  ref. 

Descriptors:  'Scattering,  'Infiltration,  'Saturated 
flow,  'Unsaturated  flow,  'Groundwater  move- 
ment, 'Soil  water  movement,  Hydrologic  models, 
Hydrologic  properties,  Mathematical  equations, 
Flow  characteristics,  Steady  flow,  Saturated  soils, 
Boundary  conditions,  Soil  water,  Wetting,  Fluid 
mechanics. 

Van  de  Hulst  theorems  give  simple  connections 
between  the  forward  scattering  function  and  the 
total  extinction  cross  section  in  the  theory  of  scat- 
tering plane  harmonic  waves  by  an  obstacle.  Ana- 
lagous  theorems  are  proved  for  two-  and  three- 
dimensional  steady  flows  in  saturated  soils  from 
finite  cavities  of  arbitrary  size  and  shape  and  with 
arbitrary  boundary  conditions  on  the  cavity  sur- 
face. These  theorems  connect  'downward  wetting 
functions'  and  total  cavity  flow  rates.  Relations 
between  scattering  functions  in  the  wave  context 
and  wetting  functions  in  the  soil  water  context  are 
established.  Flow  rates  for  a  large  range  of  cavity 
shapes  can  be  inferred  from  extant  results  on  for- 
ward scattering  functions.  It  is  proved  that  at  large 
dimensionless  radius,  flow  is  concentrated  at  a 
small  angular  region  vertically  beneath  the  cavity 
and  has  a  Gaussian  distribution  with  angular  stand- 
ard deviation.  (Michael-PTT) 
W87-02304 


'PHYSICS'  OF  SOIL  WATER  PHYSICS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  9,  p  83S-88S,  August  1986.  38  ref.  NSF  Grant 
CEE-79-20778. 

Descriptors:  'Soil  water,  'Soil  physics,  'Mathe- 
matical analysis,  Mathematical  equations,  Algo- 
rithms, Richards  Equation,  Flow  profiles,  Heat 
transfer. 

Some  aspects  of  the  underlying  conceptualizations 
(as  opposed  to  experimental  methodologies  or 
mathematical  algorithms)  in  soil  water  physics  are 
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reviewed.  Contemporary  issues  relating  to  the 
lymmetry  properties  of  the  Richards  Equation,  the 
itatus  of  the  energy  picture  of  soil  water,  and  the 
heoretical  description  of  coupled  heat  and  water 
lows  in  soil  are  raised  to  exemplify  as  yet  unre- 
solved problems  in  the  'physics'  of  soil  water  phys- 
cs.  Four  basic  questions  which  formalize  these 
jroblems  are  posed  as  suggestions  for  future  re- 
tearch.  These  questions  discuss:  (1)  the  possible 
groups  of  similarity  transformations  of  the  Rich- 
irds  Equation  and  how  they  may  be  used  to  classi- 
y  the  behavior  of  water  in  soils;  (2)  what  is  the 
nost  general  form  of  the  law  of  internal  energy 
balance  for  soil  water  which  is  consistent  with  the 
Richards  Equation;  (3)  defining  the  heating  flux 
tensity  vector  which  can  lead  to  a  predictive 
nodel  of  coupled  heat  and  water  flow  in  soil  that 
s  both  self-consistent  and  experimentally  testable; 
ind  (4)  how  the  microscopic  or  the  molecular 
jehavior  of  water  in  soil  can  lead  to  macroscopic 
xansport  equations  and  to  the  observed  values  of 
nacroscopic  transport  coefficients.  (Lantz-PTT) 
BV87-02318 


WATER  FLOW  AND  SOLUTE  TRANSPORT 
PROCESSES  IN  THE  UNSATURATED  ZONE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

0.  R.  Nielsen,  M.  T.  van  Genuchten,  and  J.  W. 

8iggar. 

Water  Resources  Research  WRERAO,  Vol.  22, 

Xo.  9,  p  89S-108S,  August  1986.  17  fig,  254  ref. 

Descriptors:  'Unsaturated  flow,  'Soil  water  move- 
nent,  'Solute  transport,  'Aeration  zone,  Chemical 
sroperties,  Physical  properties,  Microbiological 
studies,  Vadose  zone,  Research  needs,  Groundwat- 
:r  movement,  Groundwater,  Flow  discharge, 
vlathematical  models. 

Reviewed  is  the  current  conceptual  understanding 
jf  the  basic  processes  of  water  flow  and  chemical 
xansport  in  the  unsaturated  (vadose)  zone,  and  of 
various  deterministic  mathematical  models  that  are 
seing  used  to  describe  these  processes.  During  the 
past  few  decades,  a  tremendous  effort  has  been 
directed  toward  unravelling  the  complexities  of 
various  interactive  physical,  chemical,  and  micro- 
biological mechanisms  affecting  unsaturated  flow 
md  transport.  Unfortunately,  segmented,  discipli- 
nary research  has  contributed  to  a  lack  of  experi- 
mental and  theoretical  understanding  of  the  vadose 
tone,  which,  in  turn,  has  precluded  the  accurate 
prediction  and  management  of  flow  and  contami- 
nant transport  through  it.  Thus  a  more  unified  and 
interdisciplinary  approach  is  needed  that  considers 
the  most  pertinent  physical,  chemical,  and  biologi- 
cal processes  operative  in  the  unsaturated  zone. 
Challenges  for  both  fundamental  and  applied  re- 
searchers to  reveal  the  intricacies  of  the  zone  and 
to  integrate  these  with  currently  known  concepts 
are  numerous,  as  is  the  urgency  for  progress  inas- 
much as  our  soil  and  groundwater  resources  are 
increasingly  subjected  to  the  dangers  of  long-term 
pollution.  Specific  research  areas  in  need  of  future 
investigation  are  outlined.  (Author's  abstract) 
W87-02319 


DEGRADATION   OF  CIS-   AND  TRANS-PER- 
METHRIN  IN  FLOODED  SODL, 

Maryland  Univ.,  College  Park.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02372 


EMPIRICAL  FUNCTION  TO  DESCRD3E 
MEASURED  WATER  DISTRD3UTIONS  FROM 
HORIZONTAL  INFTLTRATION  EXPERI- 
MENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

J.  F.  McBride,  and  R.  Horton. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  10,  p  1539-1544,  October  1985.  5  fig,  2  tab,  20 

ref. 

Descriptors:  'Infiltration,  'Soil  water  movement, 
•Mathematical  analysis,  'Horizontal  flow,  'Soil 
water,  Regression  analysis,  Least  squares  method, 
Soil  textures,  Soil  saturation,  Diffusivity,  Mathe- 
matical equations. 


Introduced  is  a  function  that  can  be  used  to  de- 
scribe soil  water  distribution  curves  produced  from 
horizontal  infiltration  experiments.  The  function's 
flexibility  enables  it  to  fit  (by  linear  least  squares 
regression)  water  distribution  data  for  a  wide  range 
of  soil  textures.  The  function  is  easy  to  differentiate 
and  to  integrate.  The  proposed  rapid,  simple 
method  compares  favorably  with  previous  meth- 
ods, and  yields  calculated  values  of  D(theta) 
(where  D  =  soil  water  diffusivity,  and  theta  = 
water  content),  that  reach  expected  large  values 
near  saturation.  This  is  a  clear  advantage  over 
other  available  simple  methods  of  determining 
D(theta)  from  horizontal  infiltration,  where  it  is 
assumed  that  soil  water  diffusivity  is  exponentially 
related  to  water  content.  Accordingly,  they  de- 
scribe D(theta)  adequately  in  the  midrange  of 
water  contents  but  miss  the  important  values  near 
saturation.  THe  use  of  scaled  axes,  the  other  appli- 
cation of  the  method  presented,  offers  a  quick  and 
easy  procedure  to  obtain  values  of  D(theta).  This 
approach  reduces  calculations  to  a  minimum. 
(Lantz-PTT) 
W87-02383 


REMEDIATION     STRATEGIES     USING     EN- 
HANCED BIORECLAMATION, 

FMC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

Systems. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-02529 


SOIL  DESTRUCTION  AND  SOIL  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02557 


2H.  Lakes 


SHIFTS  ESt  THE  INTRACELLULAR  ATP 
POOLS  OF  IMMOBILISED  NOSTOC  CELLS 
(CYANOBACTERIA)  INDUCED  BY  WATER 
STRESS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

M.  Potts,  and  N.  S.  Morrison. 
Plant  and  Soil  PLSOA2,  Vol.  90,  No.  1-3,  p  211- 
221,  1986.  8  fig,  22  ref.  NSF  Grant  PCM-8203709. 

Descriptors:  'Adenosine  triphosphate,  'Cyano- 
phyta,  'Water  stress,  'Photophosphorylation, 
'Electron  transport,  'Oxidative  phosphorylation, 
Sodium  azide,  Carbonyl  cyanide  m-chlorophenyl- 
hydrazone,  Water  potentials,  Plant  physiology,  Ni- 
trogenase,  Chloramphenicol. 

Rewetting  of  immobilized,  desiccated  cells  of 
Nostoc  commune  UTEX  584  induced  an  increase 
in  ATP  pool  size  at  the  expense  of  photophosphor- 
ylation or  electron  transport  (oxidative)  phosphor- 
ylation. The  rise  in  the  ATP  pool  size  was  instanta- 
neous and  was  shown  to  be  due  to  ATP  synthesis. 
This  increase  did  not  occur  when  cells  were  rewet- 
ted  in  the  presence  of  10  millimole/liter  sodium 
azide,  whereas  a  partial  inhibition  was  observed 
with  2  micromole/liter  carbonyl  cyanide  m-chlor- 
ophenylhydrazone.  For  cells  dried  at  more  ex- 
treme water  potentials,  the  lag  of  about  48  hr 
observed  before  the  ATP  pool  reached  control 
values  was  of  similar  duration  to  that  observed  in 
the  recovery  of  nitrogenase  upon  rewetting.  Chlor- 
amphenicol (10  micromole/liter)  stimulated  signifi- 
cantly the  upshift  in  the  size  of  the  ATP  pool  of 
Nostoc  cells  upon  rewetting,  yet  inhibited  com- 
pletely the  rise  in  nitrogenase  activity.  (Author's 
abstract) 
W87-01771 


INFLUENCE  OF  CYANOBACTERIAL  HY- 
PERSCUM  ON  HETEROTROPHIC  ACTIVITY 
OF  PLANKTONIC  BACTERIA  IN  A  HYPER- 
TROPHIC LAKE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01786 


COMPARISON  OF  ACRIDINE  ORANGE,  AC- 
RTFLAVTNE,    AND    BISBENZTMIDE    STAINS 


FOR     ENUMERATION     OF     BACTERIA     IN 
CLEAR  AND  HUMIC  WATERS, 

Helsinki  Univ.  (Finland).  Dept.  of  General  Micro- 
biology. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-01788 


RESPONSES  OF  ISONYCHIA  BICOLOR  TO 
ALKALINE  PH:  AN  EVALUATION  OF  SUR- 
VIVAL, OXYGEN  CONSUMPTION,  AND 
CHLORIDE  CELL  ULTRASTRUCTURE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01789 


RELATIONSHD?  OF  CRAYFISH  (ORCON- 
ECTES  VTRD1IS)  GROWTH  TO  POPULATION 
ABUNDANCE  AND  SYSTEM  PRODUCITVITY 
IN  SMALL  OLIGOTROPHIC  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREA,  NORTH- 
WESTERN ONTARIO, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
R.  L.  France. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1096-1102,  June 
1985.  2  fig,  3  tab,  47  ref. 

Descriptors:  'Crayfish,  'Growth,  'Populations, 
•Oligotrophic  lakes,  'Primary  productivity,  *Phy- 
toplankton,  Egg  production,  Experimental  Lakes 
Area,  Ontario,  Canada,  Chlorophyll  a,  Reproduc- 
tion. 

Crayfish  growth  in  four  lakes  in  the  Experimental 
Lakes  Area  (ELA,  northwestern  Ontario)  was  ex- 
amined by  analysis  of  size-frequency  distributions, 
molt  increment  data,  and  calculation  of  instantane- 
ous growth  and  mean  size  at  onset  of  sexual  matu- 
rity. Oronectes  virilis  growth  rates  at  ELA  were 
only  27-38%  of  those  reported  for  other  areas. 
Growth  varied  both  among  study  lakes  and  be- 
tween years.  Higher  temperatures  and  a  longer 
growing  season  during  1980  increased  growth  an 
average  of  12%  over  th*f  of  the  preceding  year. 
Crayfish  growth  and  maximum  size  in  four  to  six 
lakes  were  significantly  correlated  with  phyto- 
plankton  production  and  chlorophyll  a  concentra- 
tion. Growth  regulated  both  the  number  of  age  I 
animals  attaining  sexual  maturity  and  the  per  capita 
egg  production,  and  was  also  directly  related  to 
the  proportion  of  mature  females  that  were  fertil- 
ized. The  author  believes  that  population  regula- 
tion is  mediated  through  alterations  in  reproduc- 
tive capacity,  which  is  correlated  with  system  pro- 
ductivity. (Author's  abstract) 
W87-01790 


CHEMISTRY  OF  LAKE  HOWATN,  NORWAY, 
FOLLOWING  LIMING  AND  REACIDIFICA- 
TION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01791 


INFLUENCE  OF  FISH-ZOOPLANKTON-PHY- 
TOPLANKTON  ENTERACTIONS  ON  THE  RE- 
SULTS OF  SELENIUM  TOXICITY  EXPERI- 
MENTS WITHIN  LARGE  ENCLOSURES, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01792 


ORGANIC  NITROGEN  COMPOUNDS  IN  AT- 
MOSPHERIC PRECIPITATION:  THEIR 
CHEMISTRY  AND  AVAILABIHTY  TO  PHY- 
TOPLANKTON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01793 
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EXCESS  UNSUPPORTED  210PB  IN  LAKE 
SEDIMENT  FROM  ROCKY  MOUNTAIN 
LAKES:  A  GROUNDWATER  EFFECT, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

S.  A.  Norton,  C.  T.  Hess,  G.  M.  Blake,  M.  L. 
Morrison,  and  J.  Baron. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  7,  p  1249-1254,  July 
1985.  2  fig,  4  tab,  23  ref.  Man  and  the  Biosphere 
Grant  Rm-81-206-GR. 

Descriptors:  *Isotope  studies,  *Radon-222,  'Lead- 
210,  'Lake  sediments,  'Oligotrophic  lakes, 
•Groundwater,  Rocky  Mountain  National  Park, 
Colorado,  Lake  Louise,  Radium-226.  Sediment 
cores. 

Sediment  cores  from  four  high-altitude  (approxi- 
mately 3,200  m)  lakes  in  Rocky  Mountain  National 
Park,  Colorado,  were  dated  by  210Pb  chronology. 
Background  (supported)  210Pb  activities  of  the 
four  cores  ranged  from  0.26  to  0.93  Beq/g  dry 
weight,  high  for  typical  oligotrophic  lakes.  Inte- 
grated unsupported  210pb  ranged  from  0.81  (a 
typical  value  for  most  lakes)  to  11.0  Beq/sq  cm. 
The  210Pb  activity  in  the  surface  sediments  ranged 
from  1.48  to  22.2  Beq/g  dry  weight.  Sediment 
from  Lake  Louise,  the  most  unusual  of  the  four, 
had  22.2  Beq/g  dry  weight  at  the  sediment  surface, 
and  integrated  unsupported  210Pb  =  11.0  Beq/sq 
cm,  and  supported  210Pb  =  0.74  Beq/g  dry 
weight.  226Ra  content  of  the  sediment  is  insuffi- 
cient to  explain  either  the  high  unsupported  210Pb 
or  the  222Rn  content  of  the  water  column  of  Lake 
Louise,  which  averaged  96.2  Beq/1.  The  authors 
concluded  that  222Rn-rich  groundwater  entering 
the  lake  is  the  source  of  the  high  222Rn  in  the 
water  column.  This,  in  turn  is  capable  of  support- 
ing the  unusually  high  210Pb  flux  to  the  sediment 
surface.  Groundwater  with  high  222Rn  may  con- 
trol the  210Pb  budget  of  lakes  where  sediment 
cores  have  integrated  unsupported  210Pb  greater 
than  2  Beq/sq  cm.  (Author's  abstract) 
W87-01796 


EVIDENCE  OF  CONTAMINANT  LOADING  TO 
LAKE  ONTARIO  FROM  THE  NIAGARA 
RIVER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01798 


NUTRIENT  DYNAMICS  IN  A  LITTORAL 
SEDIMENT  COLONIZED  BY  THE  SUB- 
MERSED MACROPHYTE  MYRIOPHYLLUM 
SPICATUM 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Carignan. 

Canadian  Journal  of  Fisheries  and  Aquatic  Science 

CJFSBX,  Vol.  42,  No.  7,  p  1303-1311,  July  1985.  6 

fig,  2  tab,  27  ref. 

Descriptors:  "Lake  sediments,  'Myriophyllum  spi- 
catum,  •Phosphorus,  'Pore  water,  •Ammonia, 
•Potassium,  'Organic  carbon,  Nutrients,  Plant 
physiology,  Seasonal  trends,  Mineralization,  Plant 
growth,  Quebec,  Canada,  Vermont,  Lake  Memph- 
remagog. 

The  distributions  of  porewater  reactive  phospho- 
rus (RP),  NH4(  +  ),  K,  and  inorganic  carbon  (sig- 
maC02)  were  compared  for  sediments  of  Lake 
Memphremagog  (Quebec- Vermont)  colonized  by 
Myriophyllum  spicatum  (9-40  g/sq  m)  and  sedi- 
ments experimentally  maintained  plant-free. 
Porewater  nutrients  were  characterized  by  a  high 
spatial  and  temporal  variability.  During  the 
summer  months,  root  activity  induced  marked  re- 
ductions in  porewater  RP  and  NH4(+)  between  5 
and  38  cm.  This  trend  reversed  in  spring  and  fall, 
however,  when  higher  nutrient  concentrations 
were  observed  in  the  colonized  sediments,  presum- 
ably as  a  result  of  root  decay.  Root  activity  was 
also  associated  with  higher  sigmaC02  and  K  in  the 
porewaters.  Exchangeable  NH4(  +  )  was  the  larg- 
est pool  of  available  N  and  exhibited  a  relatively 
rapid  (9.5-24  day)  turnover  time  in  colonized  sedi- 
ments. The  mineralization  of  organic  matter  is  an 


important  source  of  sediment  NH4(+)  and  compa- 
rable in  quantity  with  the  N  requirement  of  the 
macrophytes.  These  results  suggest  that  under  con- 
ditions of  nutrient  limitation,  the  rate  of  nutrient 
production  from  sedimentary  organic  matter  de- 
composition may  be  a  good  predictor  of  macro- 
phyte  growth.  (Author's  abstract) 
W87-01799 


ION  FLUX  RATES,  ACID-BASE  STATUS,  AND 
BLOOD  GASES  IN  RAINBOW  TROUT, 
SALMO  GAIRDNERI,  EXPOSED  TO  TOXIC 
ZINC  IN  NATURAL  SOFT  WATER, 

Ontario  Ministry  of  Natural  Resources,  Whitney. 

Harkness  Lab.  of  Fisheries  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01800 


HISTORICAL  RELATIONSHD7S  BETWEEN 
PHOSPORUS  LOADING  AND  BIOGENIC 
SILICA  ACCUMULATION  IN  BAY  OF 
QUTNTE  SEDIMENTS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-01803 


BENTHIC  MACROINVERTEBRATES  MODIFY 
COPPER  AND  ZTNC  PARTITIONING  IN 
FRESHWATER-SEDIMENT  MICROCOSMS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

G.  Krantzberg,  and  P.  M.  Stokes. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  9,  p  1465-1473,  Sep- 
tember 1985.  3  fig,  4  tab,  47  ref. 

Descriptors:  *Benthic  fauna,  'Lake  sediments, 
•Copper,  'Zinc,  *Metal  partitioning,  Microcosms, 
Lake  Ontario,  Chub  Lake,  Lohi  Lake,  Sudbury, 
Canada,  Tubificid  worms,  Cladocera,  Diptera,  Ox- 
idation-reduction potential,  Bioturbation. 

The  effects  of  bioturbation  on  metal  dynamics  in 
freshwater-sediment  systems  using  8-1  polyethylene 
tanks  containing  283.5  sq  cm  of  sediment  10  cm 
deep  and  5  1  of  lake  water  were  studied.  In  general, 
benthic  macroinvertebrates  caused  significant 
changes  in  Cu  and  Zn  partitioning  among  physico- 
chemical  forms  in  the  sediment.  The  proportion  of 
cation-exchangeable  and  specifically  adsorbed  Cu 
observed  in  Chub  Lake  (Muskoka-Haliburton, 
Canada)  microcosms  colonized  by  chironomids 
and  chaoborids  was  greater  than  that  for  uncolon- 
lzed  sediment.  The  same  relationship  held  for  Cu  in 
Lohi  Lake  (Sudbury)  microcosms  supporting  a 
similar  benthic  community  and  for  Cu  and  Zn  in 
Port  Credit  (Lake  Ontario)  sediments  inhabited  by 
tubificids.  The  ability  of  tubificid  worms  to  in- 
crease sediment  E  sub  h  was  recorded  and  related 
to  Cu  and  Zn  dynamics.  The  authors  conclude  that 
macroinvertebrate  communities  have  the  potential 
to  increase  metal  concentrations  in  the  water 
column,  particularly  during  short  episodes  of  high 
burrowing  activity,  and  that  in  situ  studies  are 
warranted  to  verify  this  potentiality.  (Author's  ab- 
stract) 
W87-01804 


HYPOLIMNETIC  OXYGEN  CONSUMPTION 
IN  SMALL  LAKES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
R.  R.  Fulthorpe,  and  J.  E.  Paloheimo. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  9,  p  1493-1500,  Sep- 
tember 1985.  2  fig,  4  tab,  25  ref,  append,  NSERC 
(Canada)  Grant  A4900. 

Descriptors:  •Hypolimnion,  'Lakes,  'Morphome- 
try, 'Productivity,  'Oxygen  dynamics,  'Iron,  'Or- 
ganic carbon,  Chemistry,  Ontario,  Canada,  Light, 
Decomposition  rate,  Stepwise  multiple  regression. 

The  hypolimnetic  oxygen  consumption  rates  of  28 
Ontario  (Canada)  lakes  were  calculated  and  com- 
pared with  lake  morphology,  chemical  concentra- 
tions, and  productivity  measures.  In  most  cases, 
hypolimnia  had  upper  zones  where  average  light 
intensities  were  greater  than  1  %  of  surface  light.  In 


these  layers,  oxygen  dynamics  were  highly  vari- 
able from  year  to  year  and  production  rather  than 
consumption  was  common.  The  ratio  of  area] 
oxygen  consumption  below  the  1%  light  level  to 
planktonic  production,  corrected  for  retention,  was 
studied  as  a  measure  of  percent  available  material 
decomposed.  Using  stepwise  multiple  regressions, 
this  parameter  was  shown  to  be  related  to  mean 
thickness  of  the  hypolimnion,  lake  organic  carbon, 
and  iron  concentrations.  The  range  oflake  produc- 
tivities in  the  data  set  was  small  and  did  not  explain 
a  significant  portion  of  the  variance  in  a  real  hypo- 
limnetic  depletion  rates.  (Author's  abstract) 
W87-01805 


PATTERNS  OF  EPWELIC  ALGAL  ABUN- 
DANCE WITH  DEPTH,  TROPHIC  STATUS, 
AND  ACIDITY  IN  POORLY  BUFFERED  NEW 

HAMPSHIRE  LAKES, 
Louisville  Univ.,  KY.  Dept.  of  Biology. 
R.  J.  Stevenson,  R  Singer,  D.  A.  Roberts,  and  C. 
W.  Boylen. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  9,  p  1501-1512,  Sep- 
tember 1985.  1  fig,  10  tab,  30  ref.  EPA  Contract 
APP-0313-1983. 

Descriptors:  'Sediments,  'Algae,  'Buffering, 
•Lakes,  'Benthic  flora,  'Depth,  'Acidity,  Troph- 
ic level,  Cyanophyta,  Phosphorus,  Chlorophyll  a, 
Acid-neutralizing  capacity,  Hydrogen  ion  concen- 
tration, Biovolume,  Light,  Adaptation,  Diatoms, 
Nutrient  sequestration,  Plant  physiology. 

The  biovolume  and  species  composition  of  algae 
on  sediments  in  20  poorly-buffered  New  Hamp- 
shire lakes  were  surveyed  in  autumn  to  delineate 
patterns  of  community  structure  and  composition 
with  acidity  and  trophic  status  of  lakes,  and  along 
depth  gradients  within  lakes.  Patterns  of  total  algal 
biovolume  on  sediments  were  not  related  strongly 
to  these  habitat  conditions  because  of  masking  by 
algae  that  probably  settled  from  the  plankton  onto 
sediments.  Biovolumes  of  'benthic'  algae  generally 
decreased  with  depth,  but  weak  and  postive  corre- 
lations between  biovolumes  of  some  benthic  algal 
taxa  and  depth  indicated  that  benthic  algae  had 
adapted  to  low  light  conditions  and  were  perhaps 
facultatively  heterotrophic.  Decreases  in  diatom 
and  increases  in  blue-green  algal  biovolumes  with 
total  phosphorus  and  chlorophyll  a  concentrations 
in  lake  water  indicated  that  blue-green  algae  were 
better  adapted  for  sequestering  nutrients  in  low 
light  environments.  The  variability  of  patterns  of 
algal  biovolume  and  acid-neutralizing  capacity 
(ANC)  and  pH  indicated  that  algae  had  adapted 
well  to  different  levels  of  ANC  and  pH.  (Author's 
abstract) 
W87-01806 


VARIABILITY  OF  DENSITY  ESTIMATES  AND 
THE  OPTIMIZATION  OF  SAMPLING  PRO- 
GRAMS FOR  STREAM  BENTHOS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7A. 
W87-O1807 


ESTIMATING  THE  STANDING  BIOMASS  OF 
AQUATIC  MACROPHYTES, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

J.  A.  Downing,  and  M.  R.  Anderson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  12,  p  1860-1869, 
December  1985.  5  fig,  7  tab,  74  ref.  Canadian 
National  Sportsmen's  Fund  Grants  5-R33  and  6- 
R52. 

Descriptors:  'Sampling  design,  'Aquatic  plants, 
'Cost  analysis,  'Biomass,  'Spatial  heterogeneity, 
Lake  Orford,  Lake  Memphremagog,  Quebec,  Ver- 
mont. Accuracy,  Precision,  Statistics. 

The  accuracy,  precision,  and  cost-efficiency  of  es- 
timation techniques  for  macrophyte  standing  bio- 
mass were  examined,  and  solutions  are  offered  to 
problems  encountered  in  the  design  of  efficient 
sampling  programs.  Five  sizes  of  quadrats  (100  sq 
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cm  lo  1  sq  m)  were  compared  on  seven  occasions 
(in  lakes  Orford,  Quebec  and  Memphremagog, 
Quebec- Vermont)  and  all  five  yielded  equivalent 
biomass  estimates  in  six  of  the  tests.  Published  and 
unpublished  values  of  biomass  sampling  variance 
measured  around  the  world  were  predictable  from 
average  standing  biomass  and  size  of  sampler.  The 
sampling  cost  was  predictable  from  sampler  size. 
Analysis  of  these  relationships  allows  optimization 
of  sampling  design.  The  use  of  small  quadrat  sam- 
plers with  great  replication  is  recommended.  Ad- 
herence to  this  protocol  can  result  in  a  30-fold 
reduction  in  sampling  cost  Recommendations 
were  compared  with  the  techniques  actually  used 
by  aquatic  ecologists.  A  brief  analysis  of  spatial 
heterogeneity  of  aquatic  macrophyte  biomass  is 
presented.  (Author's  abstract) 
W87-01810 


EFFECTS  OF  SUCCESSIVE  FLOW  PERTUR- 
BATIONS ON  STREAM  INVERTEBRATES, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 
Zoology. 
J.  R.  Irvine. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX  Vol.  42,  No.  12,  p  1922-1927, 
December  198S.  1  fig,  6  tab,  30  ref. 

Descriptors:  'Flow  pattern,  *Artificial  water- 
courses, 'Benthic  fauna,  'Invertebrate  drift,  Surber 
samplers.  Filamentous  algae,  River  discharge. 

Constant  discharge  was  maintained  in  two  man- 
made  streams  for  several  months,  after  which  dis- 
charge was  kept  constant  in  one  stream  (control) 
and  increased  five-fold  and  then  returned  to  its 
original  state  three  times  between  17:00  and  21:00 
in  one  day  (treatment).  This  treatment  was  repeat- 
ed on  four  successive  days  each  week  for  3  wk.  On 
the  first  day  of  the  treatment,  the  density  of  inver- 
tebrate drift  increased  in  the  treatment  stream 
during  the  changes  in  discharge,  the  increase  being 
less  with  each  successive  change.  By  the  final  day 
of  treatment,  however,  the  changes  in  discharge 
did  not  cause  increases  in  drift,  a  result  which  is 
attributed  to  the  depletion  of  the  benthos.  Surber 
sampler  estimates  of  benthic  invertebrate  density 
declined  following  flow  changes.  Many  of  the 
invertebrates  displaced  by  flow  changes  probably 
were  resident  in  sloughed  off  filamentous  algae. 
The  author  concludes  that  it  is  necessary  to  know 
the  flow  history  of  a  river  before  being  able  to 
predict  effects  of  flow  perturbations.  (Author's  ab- 
stract) 
W87-01812 


EFFECTS  OF  MANIPULATIONS  OF  ALUMI- 
NUM CONCENTRATIONS  AND  PH  ON  PHOS- 
PHATE UPTAKE  AND  PHOTOSYNTHESIS  OF 
PLANKTONIC  COMMUNITIES  IN  TWO  PRE- 
CAMBRIAN  SHIELD  LAKES, 
Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01814 


INFLUENCE  OF  SNOWCOVER  DEVELOP- 
MENT AND  GROUND  FREEZING  ON 
CATION  LOSS  FROM  A  WETLAND  WATER- 
SHED DURING  SPRING  RUNOFF, 

Trent  Univ.,  Peterborough  (Ontario).  Watershed 

Ecosystems  Program. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01815 


PHYSIOLOGICAL  RESPONSE  OF  JUVENILE 

RAINBOW  TROUT,  SALMO  GAIRDNERI,  TO 

ACID  AND  ALUMINUM  -  PREDICTION  OF 

FIELD    RESPONSES    FROM    LABORATORY 

DATA, 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Aquatic  Toxicity  Unit. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01818 


HIGH-DENSITY  CULTURE  OF  MEIO- 
BENTHIC  HARPACnCOID  COPEPODS 
WITHIN  A  MUDDY  SEDIMENT  SUBSTRATE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 


ology and  Physiology. 
G.  T.  Chandler. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  53-59,  January 
1986.  1  fig,  2  tab,  33  ref. 

Descriptors:  'Harpacticoid  copepods,  'Sampling, 
'High-density  culture,  'Sediments,  Sieving,  Dis- 
solved organic  compounds.  Culture  method,  Sedi- 
ment sorting. 

Simple  procedures  are  presented  to:  (1)  sort  muddy 
sediments  into  <125-micron  size  class;  (2)  flush 
away  most  dissolved  organics;  (3)  sterilize  the  sedi- 
ments, providing  a  moderately  foul-free  culture 
medium;  (4)  generate  a  life-like,  flocculent  surface 
layer;  and  (5)  allow  easy  observation  above  or 
below  the  sediment  surface.  Five  harpacticoid  spe- 
cies were  cultured  within  45-90  days  to  densities  4- 
1 1  times  their  natural  field  maxima  (per  10  sq  cm): 
Scottolana  canadensis  (372),  Paronychocamptus 
huntsmani  (380),  Onychocamptus  mohammed 
(448),  Cletocampus  deitersi  (1,259),  and  Nitocra 
lacustris  (1,662).  Since  most  mud-inhabiting  har- 
pacticoids  are  larger  than  125  micron,  simple  siev- 
ing on  a  125-micron  screen  eliminates  culture  sedi- 
ments leaving  behind  hundreds  of  clean,  easily 
collected  harpacticoids.  (Author's  abstract) 
W87-01820 


RESPONSE  OF  RADIOACTIVE  TRACE 
METALS  TO  ACID-BASE  TITRATIONS  IN 
CONTROLLED  EXPERIMENTAL  ECOSYS- 
TEMS: EVALUATION  OF  TRANSPORT  PA- 
RAMETERS FOR  APPLICATION  TO  WHOLE- 
LAKE  RADIOTRACER  EXPERIMENTS, 
Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01821 


RECENT  MAJOR  DECLINES  IN  ZOOPLANK- 
TON  POPULATIONS  IN  THE  INSHORE 
REGION  OF  LAKE  MICHIGAN:  PROBABLE 
CAUSES  AND  IMPLICATIONS, 
Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 
M.  S.  Evans. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  154-159,  January 
1986.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Zooplankton,  'Lake  Michigan, 
'Alewife,  'Predation,  'Yellow  perch,  Food 
chains,  Size  selectivity,  Populations. 

Summer  zooplankton  communities  in  the  inshore 
region  of  southeastern  Lake  Michigan  were  domi- 
nated by  small  species  during  the  1970s,  suggesting 
that  size-selective  fish  predation  pressures  were 
intense.  Abundances  of  alewife  ( Alosa  pseudohar- 
engus),  the  dominat  planktivore  in  the  1970s,  de- 
clined in  recent  years,  especially  over  1982-84. 
Despite  decreased  alewife  predation,  small  zoo- 
plankton continued  to  predominate.  Moreover, 
zooplankton  standing  stocks  declined  10-fold 
during  1982-84,  suggesting  that  predatory  pres- 
sures had  intensified.  Concurrent  with  the  alewife 
population  decrease  was  a  major  increase  in  yellow 
perch  (Perca  flavescens)  abundances.  As  a  proba- 
ble consequence  of  intense  predation  pressures  ex- 
erted by  abundant  yellow  perch,  zooplankton 
standing  stocks  were  reduced  severely.  Yellow 
perch  populations  may  have  been  affected  adverse- 
ly by  food  limitation,  especially  in  summer  1984, 
when  zooplankton  standing  stocks  were  only  3% 
of  their  average  level  over  1975-81.  (Author's  ab- 
stract) 
W87-01826 


HISTOLOGICAL  CHANGES  IN  CULTURED 
LAKE  TROUT,  SALVELTNUS  NAMAYCUSH, 
SUBJECTED  TO  CUMULATIVE  LOADING  IN 
A  WATER  REUSE  SYSTEM 

National  Fishery  Research  and  Development  Lab., 

Wellsboro,  PA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01828 


DOES  ALGAL-BACTERIAL  PHOSPHORUS 
PARTITIONING  VARY  AMONG  LAKES.  A 
COMPARATIVE  STUDY  OF  ORTHOPHOS- 
PHATE  UPTAKE  AND  ALKALINE  PHOSPHA- 
TASE ACTIVITY  IN  FRESHWATER, 
Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

D.  J.  Currie,  E.  Bentzen,  and  J.  Kalff. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  311-318,  Febru- 
ary 1986.  8  fig,  2  tab,  40  ref. 

Descriptors:  'Phytoplankton,  'Limnology,  'Bacte- 
ria, 'Plankton,  'Lakes,  'Orthophosphates,  'Accu- 
mulation, Size  fractionation,  Quebec,  Canada,  Ver- 
mont, New  York,  Particle  size,  Alkaline  phospha- 
tase activity,  Enzymes,  Phosphorus  partitioning. 

In  order  to  distinguish  the  activity  of  phytoplank- 
ton and  bacterioplankton  in  13  lakes  of  widely 
varying  trophy,  located  in  the  Quebec  (Canada)- 
New  York- Vermont  borders,  the  authors  size-frac- 
tionated orthophosphate  uptake  and  alkaline  phos- 
phatase activity.  In  most  lakes,  orthophosphate 
uptake  was  associated  consistently  and  over- 
whelmingly with  the  smallest  particles.  Based  upon 
indicators  of  algal  and  bacterial  presence  in  each 
size  class,  it  is  inferred  that  the  bacterioplankton 
were  responsible  for  >95%  of  the  orphophosphate 
uptake  in  situ,  except  in  lakes  that  were  not  P- 
deficient.  In  contrast,  a  large  portion  of  the  alka- 
line phosphatase  activity  was  free  in  solution 
(median  46%),  and  much  of  the  remainder  (median 
44%)  was  apparently  associated  with  algae.  (Au- 
thor's abstract) 
W87-01848 


PHOSPHATE  UPTAKE  BY  MICROORGA- 
NISMS IN  LAKE  WATER:  DEVIATIONS 
FROM  SIMPLE  MICHAELIS-MENTEN  KI- 
NETICS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

S.  J.  Tarapchak,  and  L.  R.  Herche. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  319-328,  Febru- 
ary 1986.  7  fig,  2  tab,  41  ref. 

Descriptors:  'Orthophosphates,  'Limnology,  'Ac- 
cumulation, 'Michaelis-Menten  kinetics,  'Lake 
Michigan,  'Radioactive  Tracers,  Phosphorus-31, 
Woolf  plots,  Frequency  distribution,  Laboratory 
culture,  Mathematical  analysis. 

Orthophosphate  (3 IP  sub  i)  uptake  rates  by  natural 
Lake  Michigan  microbial  assemblages  were  meas- 
ured to  test  a  hypothesis  that  the  instantaneous 
velocity  of  31P  sub  i  uptake  at  low  added  substrate 
concentrations  in  higher  than  predicted  by  the 
simple  Michaelis-Menten  equation.  Analysis  of 
data  from  most  experiments  verified  this  predic- 
tion: 31 P  sub  i  turnover  times  (T  sub  calc)  obtained 
by  back-extrapolation  from  'low'  substrate  regions 
in  Woolf  plots  ranged  from  25%  to  nearly  3,000% 
of  those  calculated  from  'high'  substrate  regions. 
Simulation  analysis  demonstrated  taht  deviations  in 
T  sub  calc  could  be  at  least  an  order  of  magnitude 
higher  than  previously  predicted.  Large 
(>  1,000%)  discrepancies  from  the  simple  Michae- 
lis-Menten equation  could  be  caused  by  'skewed' 
or  'clumped'  distributions,  where  the  range  in  both 
species  half-saturation  constants  (K  sub  t)  and  rela- 
tive abundances  is  very  wide  and  species  with  the 
lowest  K  sub  t  values  are  most  abundant.  A  com- 
parison of  Kt  values  for  mixed  microbial  assem- 
blages in  Lake  Michigan  (0.16-19.4  microgram  (ug) 
P/hter)  with  those  from  laboratory  culture  studies 
(1 1-364  ug  P/l)  demonstrates  that  natural  microbial 
populations  have  adapted  to  P-limited  environ- 
ments by  synthesizing  uptake  systems  that  have  K 
sub  t  values  at  least  and  order  of  magnitude  below 
those  detected  in  culture.  (Author's  abstract) 
W87-01849 


LIGHT  HISTORY,  PHOSPHORUS  STATUS, 
AND  THE  OCCURRENCE  OF  LIGHT  STIMU- 
LATION OR  INHIBITION  OF  PHOSPHATE 
UPTAKE  IN  LAKE  SUPERIOR  PHYTOPLANK- 
TON AND  BACTERIA, 
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Scarborough  Coll.,  Westhill  (Ontario).  Life  Sci- 
ences Div. 

C.  Nalewajko,  B.  Paul,  K.  Lee,  and  H.  Shear. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  329-335,  Febru- 
ary 1986.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Phosphates,  'Limnology,  'Regres- 
sion analysis,  'Light,  'Lake  'Phytoplankton,  Su- 
perior, Accumulation,  Stepwise  multiple  regres- 
sion, 'Mathematical  models,  Biovolume,  Diurnal 
pattern. 

Phosphate  uptake  in  Lake  Superior  was  stimulated 
by  light  on  17  of  34  occasions,  inhibited  in  10,  and 
unaffected  in  7.  In  a  stepwise  multiple  regression 
model  the  variables  explaining  most  of  the  variance 
in  the  light  effect  on  phosphate  uptake  were,  in 
decreasing  order  of  importance,  the  light  history  as 
estimated  by  hours  of  sunshine  in  the  previous  3 
days,  phosphate  turnover  time,  phytoplankton  bio- 
volume, and  time  of  day.  Stimulation  was  most 
common  in  spring  at  inshore  stations,  whereas 
inhibition  occurred  mainly  in  spring  at  offshore 
stations.  The  authors  suggest  that  light-limited  but 
phosphorus-sufficient  phytoplankton  show  the 
former,  but  extremely  low  light  adapted  popula- 
tions, the  latter  response.  An  apparent  diurnal  pat- 
tern in  the  response  was  discovered,  with  maximal 
stimulation  by  light  during  daylight  hours  and 
inhibition  predominating  at  sunrise  and  sunset. 
(Author's  abstract) 
W87-01850 


DYNAMICS  OF  LAKE  MICHIGAN  NATURAL 
PHYTOPLANKTON  COMMUNITIES  IN  CON- 
TINUOUS CULTURES  ALONG  A  SI:P  LOAD- 
ING GRADIENT, 

Michigan  Univ.,  Ann  Arbor.  Div.  of  Biological 
Sciences. 
S.  S.  Kilham. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  351-360,  Febru- 
ary 1986.  4  fig,  4  tab,  31  ref.  NSF  Grants  OCE78- 
27016  and  OCE81-17377. 

Descriptors:  'Phytoplankton,  'Limnolology,  'Sili- 
con, 'Phosphorus,  'Atomic  ratio,  'Gradients, 
•Lake  Michigan,  'Diatoms,  Chlorophyta,  Stable 
coexistence,  Competition,  Continuous  culture. 

The  hypothesis  that  phytoplankton  species  assort 
themselves  along  resource  ratio  gradients  accord- 
ing to  their  relative  competitive  abilities  for  the 
potentially  limiting  resources  was  tested  using  nat- 
ural communities  from  Lake  Michigan.  Algae  were 
grown  in  six  continuous  cultures  for  46  days  on  a 
gradient  consisting  of  four  silicon  to  phosphorus 
(Si:P)  ratios:  313:1  (two  cultures),  71:1,  4.6:1,  and 
0.9:1  (two  cultures).  Diatoms  were  the  superior 
competitors  for  P  and  dominated  the  three  high 
Si:P  ratio  cultures  at  steady  state.  Green  algae 
dominated  the  three  low  Si:P  ratio  cultures.  The 
two  cultures  at  Si:P  =  313  were  very  similar  and 
were  dominated  by  the  diatom  Synedra  filiformis. 
Stable  coexistence  was  demonstrated  at  Si:P  =71, 
where  S.  filiformis  and  Diatom  elongatum  co-oc- 
curred. The  three  low  Si:P  ratio  cultures  were 
dominated  by  a  green  unicell.  Six  common  species, 
including  the  three  dominant  species,  were  isolated 
and  tested  for  their  abilty  to  grow  under  limitation 
by  Si  and  P.  Trade-offs  in  competitive  ability  pre- 
dicted from  continuous  culture  results  were  con- 
firmed. Species  were  ranked  in  competitive  ability 
for  Si  as  follows:  the  green  unicell  and  Monoraphi- 
dium  contortum  (green  alga,  with  no  Si  require- 
ments) were  better  than  D  elongatum  and  Aster- 
ionella  formosa,  which  were  better  than  S  filifor- 
mis and  Fragilaria  crotonensis.  The  ranking  for  P 
was  exactly  the  opposite.  (Author's  abstract) 
W87-01851 


RADIOTRACER  STUDY  OF  PHOSPHORUS 
CYCLING  IN  A  EUTROPHIC  CANADIAN 
SHIELD  LAKE,  LAKE  227,  NORTHWESTERN 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
S.  N.  Levine,  M.  P.  Stainton,  and  D.  W.  Schindler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Science 
CJFSBX,   Vol.  43,   No.   2,  p  366-378,  February 


1986.  10  fig,  1  tab,  49  ref.  EPA  Cooperative 
Agreement  CR81 1060. 

Descriptors:  *Phosphorus-32,  'Cycling  nutrients, 
•Limnology,  'Eutrophication,  'Radioactive  trac- 
ers, 'Bacteria,  'Phytoplankton,  Experimental 
Lakes  Area,  Lake  227,  Ontario,  Canada,  Littoral 
zone,  Macrophytes,  Sedimentation,  Lake  sedi- 
ments, Hyrx>liminion,  Epilimnion,  Phosphorus  cy- 
cling. 

Phosphoric  acid  labeled  with  32P  was  added  to  the 
epilimnion  of  experimentally-eutrophied  Lake  227, 
in  the  Experimental  Lakes  Area,  northwestern  On- 
tario, in  August  1978,  to  trace  the  lake's  P  cycle 
during  late  stratification  and  fall  overturn.  Radio- 
phosphate  was  incorporated  into  bacteria  and  mi- 
crophytoplankton  (<10  micron  (urn)  diameter) 
within  minutes  of  its  introduction.  Thereafter,  most 
32P  exchange  was  between  the  microplankton, 
which  typically  held  >90%  of  32P,  dissolved 
phosphate,  and  a  mobile  subcompartment  of  'dis- 
solved organic'  P.  Phytoplankton  >  10  urn  in  diam- 
eter and  zooplankton  acquired  32  P  label  very 
slowly  and  contained  <5%  of  the  radiotracer. 
About  half  the  dissolved  organic  P  failed  to  ac- 
quire a  32P  label  over  17  days  of  incubation, 
indicating  that  this  P  may  be  functionally  inert,  at 
least  at  the  time  scale  of  biological  P  exchange. 
Movement  of  32P  to  the  littoral  zone  of  Lake  227 
was  much  slower  than  in  lakes  with  well-devel- 
oped macrophyte  communities,  but  losses  to  deep 
sediments  were  similar,  ie,  about  2%  of  32P/day. 
Particles  settled  through  the  hypolimnion  at  a 
modal  velocity  of  28  cm/day,  losing  10%  or  less  of 
their  32  P  during  descent.  Most  of  the  released  P 
was  reincorporated  into  particles  and  sedimented. 
Less  than  1%  of  the  32P  that  entered  the  hypolim- 
nion in  particles  between  August  and  October  re- 
mained in  the  hypolimnion  in  late  October.  Release 
of  32P  from  hypolimnetic  sediments  during  late 
summer  and  fall  was  <  5%  of  the  32P  that  sedi- 
mented. (Author's  abstract) 
W87-01852 


NUTRIENT  STATUS  OF  PHYTOPLANKTON 
BLOOMS  IN  NORWEGIAN  WATERS  AND 
ALGAL  STRATEGIES  FOR  NUTRIENT  COM- 
PETITION, 

Trondheim  Univ.  (Norway).  Biological  Station. 
E.  Sakshaug,  and  Y.  Olsen. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  389-396,  Febru- 
ary 1986.  2  fig,  4  tab,  49  ref. 

Descriptors:  'Norway,  'Eutrophication,  'Limnol- 
ogy, 'Phytoplankton,  Freshwater,  Brackish  water, 
Nitrogen,  Phosphorus,  Nutrient  ratios,  Estuaries, 
Oceans,  Lakes,  Fjords,  Nutrient  limiation,  Salinity, 
Wastewater  pollution,  Biomass,  Chemostat,  Com- 
petition. 

Results  of  studies  of  phytoplankton  blooms  in  Nor- 
wegian waters,  conducted  since  1977,  are  summa- 
rized; studies  extended  from  oceanic  waters  via 
fjords  to  lakes.  During  blooms  phytoplankton  com- 
munities are  P  limited  in  fresh  and  brackish  waters, 
and  balanced,  or  even  N  limited,  in  high-salinity 
marine  waters.  This  results  from  the  high  N/P 
ratio  for  available  nutrients  before  the  onset  of 
blooms  in  freshwater  relative  to  seawater  (N/P 
(atoms)  >100  and  12-16,  respectively).  Algal  N/P 
ratios  at  nutrient  saturation  vary  between  8  and  27 
among  species,  and  average  16.  A  low  ratio  at 
nutrient  saturation  may  imply  P  limitation  even  in 
high-salinity  waters  (eg,  Skeletonema  costatum).  In 
general,  nutrient  deficiency  becomes  more  pro- 
nounced as  the  biomass  increases.  Addition  of 
sewage  shifts  natural  systems  toward  N  limitation, 
which  may  therefore  be  a  secondary  effect  of 
accelerated  eutrophication.  Interspecific  competi- 
tion in  nutrient-limited  communities  depends  on 
the  nutrient  requirement  of  individual  species  and 
the  mode  of  nutrient  uptake.  In  an  example  de- 
scribed here,  Staurastrum  luetkemuellerii  outcom- 
peted  Microcystis  aeruginosa  in  a  chemostat  when 
the  nutrient  supply  was  continuous;  the  opposite 
happened  when  nutrient  supply  was  pulsed.  (Au- 
thor's abstract) 
W87-01853 


PHOSPHORUS  ENRICHMENT,  SDLICA  UTI- 
LIZATION, AND  BIOGEOCHEMICAL  SILICA 
DEPLETION  TN  THE  GREAT  LAKES, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  L.  Schelske,  E.  F.  Stoermer,  G  L.  Fahnenstiel, 
and  M.  Haibach. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  407-415,  Febru- 
ary 1986.  4  fig,  7  tab,  25  ref.  DOE  Contract  C00- 
2003-46,  EPA  Grants  R806294,  R8 10396;  NSF 
Grant  OCE-82165888,  EPA  Grant  R810396. 

Descriptors:  'Lake  Erie,  'Lake  Ontario,  'Lake 
Michigan,  'Lake  Huron,  'Silica,  'Diatoms,  'Phos- 
phorus enrichment,  'Phytoplankton,  'Light,  'Pri- 
mary productivity,  Sedimentation,  Silicon  cycling, 
Mathematical  models,  Thermal  stratification. 

Two  questions  are  discussed:  How  much  can  the 
rate  of  Si  utilization  by  diatoms  in  the  Great  Lakes 
be  affected  by  P  enrichment.;  and,  What 
mechanism(s)  have  produced  the  severe  Si  deple- 
tion that  characterizes  the  entire  water  column  in 
Lake  Ontario  and  the  eastern  and  central  basins  of 
Lake  Erie.  Four  sets  of  experiments  with  natural 
phytoplankton  assemblages  in  water  collected 
from  Lake  Michigan  were  used  to  determine  Si 
uptake  under  different  P,  other  nutrient,  and  light 
conditiions.  Increased  Si  uptake  by  diatoms  with 
relatively  small  P  enrichments  was  demonstrated. 
Severe  Si  depletion  (<  or  =  0.39  mg  Si02/liter) 
prior  to  thermal  stratification)  is  proposed  to  result 
when  P  levels  are  increased  to  the  extent  that 
increased  diatom  production  reduces  Si  concentra- 
tions to  limiting  levels  during  the  thermally  mixed 
period.  Large  P  enrichments  such  as  those  charac- 
terizing the  eastern  and  central  basins  of  Lake  Erie 
and  Lake  Ontario  in  the  early  1970s  are  necessary 
to  produce  severe  Si  depletion.  Severe  Si  depletion 
in  the  lower  lakes  was  produced  by  P  enrichment 
as  evidenced  by  the  smaller  P  concentrations  in  the 
inflowing  waters  from  Lake  Huron  and  larger  Si 
concentrations  in  the  outflowing  waters  of  Lakes 
Erie  and  Ontario.  The  model  proposed  for  biogeo- 
chemical  Si  depletion  is  consistent  with  previous 
findings  of  high  rates  of  internal  recycling  because, 
under  steady-state  conditions  for  Si  inputs,  any 
increase  in  diatom  production  will  produce  an 
increase  in  permanent  sedimentation  of  biogenic  Si, 
provided  some  fraction  of  the  increased  biogenic 
Si  production  is  not  recycled  or  unless  there  is  a 
compensating  increase  in  the  dissolution  of  dia- 
toms. (Rochester-PTT) 
W87-01855 


INFLUENCE  OF  SALMONINE  PREDATION 
AND  WEATHER  ON  LONG-TERM  WATER 
QUALITY  TRENDS  D4  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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LIMNETIC  ZOOPLANKTON  ASSEMBLAGES 
IN  ATLANTIC  CANADA  WITH  SPECIAL  REF- 
ERENCE TO  ACTDD7ICATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
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WETLAND  ECOSYSTEM  STUDD2S  FROM  A 
HYDROLOGICAL  PERSPECTIVE, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  W.  LaBaugh. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  1-10,  February  1986.  3  tab,  55  ref. 

Descriptors:  'Wetlands,  'Hydrologic  budget, 
•Groundwater,  Review  articles,  Chemical  budget, 
Input-output  relationship,  Biogeochemical  process- 
es, Ecosystem  research,  Hydrology,  Ecosystems. 

Selected  studies  from  the  literature  were  reviewed 
to  determine  the  extent  of  knowledge  about  the 
relationship  between  hydrology  and  wetland  eco- 
system studies.  Wetland  studies  of  chemical  input- 
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itput  relationship  have  been  the  most  dependent 
i  hydrologic  data  of  all  wetland  investigations; 
X  very  few  of  these  studies  have  attempted  to 
easure  all  components  of  a  wetland's  water  bai- 
lee. Usually,  unmeasured  components  were  cal- 
ilated  as  the  difference  between  measured  inputs 
id  outputs.  Ground  water  was  frequently  over- 
oked.  Chemical  input-output  investigations  pri- 
irily  were  concerned  with  determining  the 
tount  of  input  retained  in  the  wetlands.  Few 
jdies  also  included  direct  measurement  of  bio- 
ochemical  processes  within  wetlands  of  elements 
it  werepart  of  simultaneous  input-output  inven- 
tions. The  importance  of  uncertainties  in  chemi- 
1  budgets  that  are  due  to  uncertainties  in  hydre- 
mic budgets  has  been  addressed  in  very  few  wet- 
id  investigations.  Although  many  studies  have 
iphasized  the  importance  of  hydrology  to  wet- 
id  ecosystem  research,  few  studies  have  docu- 
aited  this,  so  that  hydrology  remains  one  of  the 
tst  understood  components  of  wetlands  ecosys- 
ns.  (Author's  abstract) 
87-01881 


.GAL  BIOASSAY  AND  GROSS  PRODUCTIV- 
Y  EXPERIMENTS  USING  SEWAGE  EFFLU- 
<T  IN  A  MICHIGAN  WETLAND, 

ike  Univ.,  Durham,  NC.  School  of  Forestry  and 

ivironmental  Studies. 

ir  primary  bibliographic  entry  see  Field  5C. 
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lBRASKA'S  SANDHILLS  LAKES:  A  HYDRO- 
SOLOGIC  OVERVD2W, 

4>raska     Univ.,     Lincoln.     Conservation     and 
rvey  Div. 
Ginsberg. 

uer  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
p  573-578,  August  1985.  4  fig,  1 1  ref. 

acriptors:  'Lakes,  •Surface-groundwater  rela- 
n,  'Hydrology,  'Geology,  Nebraska,  Sandhills, 
trshes.  Meadows,  Climatology,  Groundwater, 
servoirs.  Chemical  characteristics.  Water  qual- 
,  Organic  matter. 

ic  available  information  pertaining  to  the  hydro- 
ology  of  Nebraska's  Sandhills  lakes  is  summa- 
ed  and  updated.  Lakes,  marshes  and  wet  mead- 
's occur  in  the  broad,  flat,  interdune  valleys  of 
»  Nebraska  Sandhills,  a  vegetation-stabilized 
ne  field  underlain  by  sediments  containing  an 
ormous  supply  of  groundwater.  Hydrologic, 
ologic  and  possibly  climatologic  factors  influ- 
ce  the  chemical  quality  of  lake  water.  Central 
i  eastern  lakes  generally  are  in  connection  with 
»  groundwater  reservoir.  The  hydrologic  nature 
western  lakes  and  the  cause  of  their  high  alkalin- 
is  not  fully  understood.  Lakes  in  close  proximi- 
may  vary  in  both  their  chemical  characteristics 
d  in  the  degree  to  which  they  change  in  size  and 
pth  over  time.  Climatic,  hydrogeologic  and  nat- 
il  lake-aging  processes  of  accumulation  of  or- 
nics  appear  to  be  primarily  responsible  for  lake 
e  variations.  Differences  in  water  quality  among 
its  are  dependent  on  such  factors  as  time  elapsed 
ice  a  precipitation  event,  lake  age,  and,  in  the 
le  of  a  lake  hydraulically  connected  with  adja- 
at  groundwater,  the  nature  of  the  sediments 
rough  which  the  groundwater  percolates  before 
lering  the  lake.  Some  of  the  more  highly  alkaline 
its  supplied  potash  during  World  War  I.  Some 
its  seasonally  vary  considerably  in  size  while 
liers  remain  virtually  unchanged  in  size.  Even  if 
oundwater  levels  remain  fairly  stable,  a  Sandhills 
it  will  gradually  become  shallower,  primarily 
e  to  accumulation  of  organic  matter  from  orga- 
ns living  and  dying  within  the  lake.  Eolian 
ocesses  contribute  sand  and  finer  materials  re- 
ived from  dunal  blowouts  and  dunal  alluvial 
is.  Water  causes  erosion  of  dunes  and  deposi- 
ms  of  dunal  material  into  immediately  adjoining 
its.  (Peters-PTT) 
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nX)ROPHYIX-BIOMASS-NUTRDZNT  RE- 
UIONSHTPS  FOR  NATURAL  ASSEM- 
LAGES  OF  FLORIDA  PHYTOPLANKTON, 

orida  Univ.,  Gainesville.  Center  for  Aquatic 
eeds. 


D.  E.  Canfield,  Jr.,  S.  B.  Linda,  and  L.  M. 

Hodgson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  381-391,  June  1985.  6  fig,  3  tab,  22  ref.  DOI 

Project  14-16-0009-79-064. 

Descriptors:  •Limnology,  "Chlorophyll,  •Biomass, 
•Phytoplankton,  Florida,  Lakes,  Chlorophyll,  Ni- 
trogen, Algae,  Phosphorus,  Regression  analysis, 
Reservoirs. 

The  chlorophyll-biomass  relationship  for  natural 
assemblages  of  phytoplankton  collected  from  a 
large  number  of  warm  temperate  and  subtropical 
Florida  lakes  is  examined.  The  factors  that  influ- 
ence the  chlorophyll  to  biomass  ratio  are  examined 
and  the  chlorophyll-nutrient  and  Secchi-chloro- 
phyll  relationship  are  compared  to  their  corre- 
sponding biomass-nutrient  and  Secchi-biomass  re- 
lationships. Parallel  determination  of  phytoplank- 
ton biomass  and  chlorophyll  concentration  were 
made  on  spring  and  summer  phytoplankton  sam- 
ples collected  from  165  Florida  lakes.  There  was  a 
significant  correlation  between  chlorophyll  con- 
centration and  phytoplankton  biomass.  Chloro- 
phyll content  per  unit  phytoplankton  biomass 
ranged  over  two  order  of  magnitude.  Nitrogen 
seemed  to  be  a  major  factor  influencing  the  chloro- 
phyll content  of  Florida  algae.  Multiple  regression 
analyses  indicated  that  phytoplankton  biomass  was 
dependent  on  both  the  total  phosphorus  and  total 
nitrogen  concentration.  Nutrient-phytoplankton 
and  Secchi-phytoplankton  relationships  for  the 
Florida  lakes  had  higher  coefficients  of  determina- 
tion if  chlorophyll  concentrations  rather  than  phy- 
toplankton biomass  data  were  used  in  regression 
analyses.  The  utility  of  chlorophylla  measurements 
is  especially  apparent  when  large  numbers  of  sam- 
ples are  needed  to  characterize  the  limnology  of  a 
lake  or  reservoir.  (Peters-PTT) 
W87-O1910 


PREDICTTVE  MODELS  FOR  THE  BIOMASS 
OF  BLUE-GREEN  ALGAE  EN  LAKES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Biology. 

V.  H.  Smith. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  433-439,  June  1985.  3  fig,  8  tab,  52  ref. 

Descriptors:  *Algae,  *Eutrophication,  'Limnolo- 
gy, 'Biomass,  Blue-green  algae,  Lakes,  Water  qual- 
ity management,  Chlorophyll,  Bay  of  Quinte,  Lake 
Ontario,  Saginaw  Bay,  Lake  Huron,  Heart  Lake, 
Lake  Trummen,  Sodra  Bergundasjon,  Sweden, 
Phosphorus. 

A  series  of  models  is  developed  to  predict  the 
biomass  of  blue-green  algae  in  lakes  and  their  po- 
tential use  in  water  quality  management  is  dis- 
cussed. In  lakes  which  experience  water  quality 
problems  due  to  the  nuisance  growth  of  blue-green 
algae,  summer  concentrations  of  chlorophyll  may 
not  always  be  a  meaningful  measure  of  water  qual- 
ity for  making  management  decisions.  Models  for 
the  prediction  of  summer  mean  blue-green  algal 
biomass  were  developed  from  data  collected  from 
the  following  five  systems  located  in  North  Amer- 
ica and  Sweden:  Bay  of  Quinte,  Lake  Ontario; 
Saginaw  Bay,  Lake  Huron;  Heart  Lake;  Lake 
Trummen;  and  Sodra  Bergundasjon.  It  is  suggested 
that  the  model  of  choice  is  log  BG  =  -0.142  + 
0.596  log  TP  -  0.963  log  Z,  where  BG  is  the 
biomass  of  blue-green  algae,  TP  is  the  concentra- 
tion of  total  phosphorus,  and  Z  is  the  mean  depth 
of  the  lake.  When  coupled  to  current  loading 
models,  this  model  can  potentially  be  used  to  assess 
the  impacts  of  phosphorus  loading  reductions  on 
threshold  odor  in  water  supplies.  (Peters-PTT) 
W87-01915 


AJJ*BORNE  THERMAL  MAPPING  OF  A 
FLOW-THROUGH  LAKE  EN  THE  NEBRASKA 
SANDHJXLS, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

D.  Rundquist,  G.  Murray,  and  L.  Queen. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

6,  p  989-994,  December  1985.  3  fig,  19  ref. 

Descriptors:  'Surface-groundwater  relations, 
•Mapping,     'Remote     sensing,     'Groundwater, 


Lakes — Group  2H 

'Lakes,  Sandhills,  Nebraska,  Sand  dunes,  Mead- 
ows, Precipitation,  Runoff,  Ogallala  Group, 
Marshes,  Crescent  Lake,  Blue  Lake,  Hackberry 
Lake. 

The  Sandhills  region  of  Nebraska  accounts  for 
nearly  one-fourth  (or  57,000  sq  km)  of  the  state's 
total  area  and  represents  the  largest  sand  sea  in  the 
western  hemisphere.  This  unique  region  consists  of 
stabilized  sand  dunes  modified  by  deflation  hol- 
lows (blowouts),  large  interdunal  wet  meadows, 
and  numerous  natural  lakes.  The  average  annual 
precipitation  for  the  Sandhills  ranges  from  63.5  cm 
in  the  east  to  40  cm  in  the  west,  very  little  of 
which  results  in  surface  runoff  due  to  the  sandy 
soil.  The  region  recharges  the  underlying  Ogallala 
Group,  a  tremendous  ground  water  reserve 
amounting  to  approximately  930,000  cu  m  of 
water.  Small  shallow  lakes,  marshes,  and  subirri- 
gated  meadows  are  abundant  due  to  interactions 
between  ground  water  and  surface  water.  One 
theory  relating  ground  water  to  lake  flow  systems 
in  the  Sandhills  has  been  termed  the  flow-through 
concept.  A  flow-through  lake  is  essentially  a  topo- 
graphic depression  that  extends  below  a  water 
table  and,  due  to  the  slope  of  that  saturated  sur- 
face, the  ground  water  flows  in  from  the  upgra- 
dient  end  of  the  lake  and  discharges  from  the 
downgradient  end.  Data  from  Crescent  Lake,  Blue 
Lake  and  Hackberry  Lake  are  the  result  of  a 
Thermal  Infrared  Multispectral  Scanner  (TIMS) 
overflight  in  the  late  afternoon  of  August  13,  1983, 
an  extremely  hot  day.  A  digital  contrast  stretch 
was  employed  to  utilize  the  full  display  range  of 
the  storage  medium,  thereby  accentuating  subtle 
variations  within  the  lakes  themselves.  The  work 
provides  evidence  that  Crescent  and  Blue  Lakes 
behave,  at  least  part  of  the  time,  according  to  the 
flow-through  principles  while  Hackberry  Lake 
possesses  a  more  complex  system  of  ground-water/ 
surface  interactions.  (Peters-PTT) 
W87-01933 


WETLAND  BOUNDARIES  IN  THE  NEW 
JERSEY  PrNELANDS:  ECOLOGICAL  RELA- 
TIONSHIPS AND  DELINEATION, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
C.  T.  Roman,  R.  A.  Zampella,  and  A.  Z.  Jaworski. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
6,  p  1005-1012,  December  1985.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Wetlands,  'Vegetation,  'Protection, 
•New  Jersey,  'Pinelands,  Regulations,  Guidelines, 
Cooper  Branch,  Middle  Branch  Mount  Misery 
Brook,  South  Branch  Mount  Misery  Brook,  Ran- 
cocas  Creek,  Lebanon  State  Park. 

Wetland  protection  regulations  and  guidelines 
often  require  the  delineation  of  precise  wetland 
boundaries  on  a  case-by-case  basis.  This  study, 
conducted  in  the  New  Jersey  Pinelands,  presents 
an  ecological  characterization  of  vegetation  com- 
position, soil  and  hydrologic  relationships  along 
upland  to  wetland  Pinus  rigida-dominated  transi- 
tions and  provides  the  basis  for  a  multiparameter 
approach  to  wetland  boundary  delineation.  The 
transitional  data  set  was  analyzed  by  direct  gradi- 
ent analysis,  cluster  analysis  and  ordination.  The 
study  sites  are  associated  with  Cooper  Branch, 
Middle  Branch  Mount  Misery  Brook,  and  South 
Branch  Mount  Misery  Brook;  all  located  within 
the  North  Branch  Rancocas  Creek  watershed  and 
located  in  Lebanon  State  Forest  (Burlington 
County,  New  Jersey).  It  is  concluded  that  vegeta- 
tion composition  can  be  a  principal  factor  in  delin- 
eating wetland  boundaries  along  natural  upland  to 
wetland  transitions.  However,  where  distinct  vege- 
tation changes  are  not  observed,  a  feature  of  these 
study  sites,  a  multiparameter  approach  should  be 
used.  (Peters-PTT) 
W87-01935 


SEASONAL  DISTRIBUTION  OF  FACULTA- 
TIVELY ENTEROPATHOGENIC  VTBRIOS 
(VIBRIO  CHOLERAE,  VIBRIO  MTMICUS, 
VIBRIO  PARAHAEMOLYTICUS)  EN  THE 
FRESHWATER  OF  THE  ELBE  RTVER  AT 
HAMBURG, 
Hygienisches  Inst.  (Germany,  F.R.). 
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Group  2H — Lakes 

J.  Bockemuhl,  K.  Roch,  B.  Wohlers,  V.  Aleksic, 
and  S.  Aleksic. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
60,  No.  5,  p  435-442,  May  1986.  2  fig,  2  tab,  32  ref. 

Descriptors:  'Vibrio,  'Enteric  bacteria,  'Rivers, 
•Aquatic  environment,  *Elbe  River,  'Seasonal  dis- 
tribution, Bacteria,  Aquatic  bacteria,  Environment, 
Distribution,  Pathogenic  bacteria,  Human  diseases, 
Diseases. 

Between  June  1981  and  December  1982,  the  inci- 
dence of  Vibrio  cholerae,  V.  mimicus,  and  V. 
parahaeraolyticus  was  determined  at  two  sampling 
sites  on  the  Elbe  River  at  Hamburg.  A  total  of  183 
strains  was  isolated  from  147  water  samples.  Of 
these,  107  belonged  to  non-01  V.  cholerae  (10 
strains  producing  a  cholera-like  en tero toxin);  33 
were  identified  as  V.  mimicus,  including  two  enter- 
otoxin  producers;  42  strains  were  Kanagawa-nega- 
tive  cultures  of  V.  parahaemolyticus;  and  one  was 
V.  fluvialis  Highest  incidence  was  observed  from 
June  to  September  with  about  100  organisms/1. 
Halophilic  vibrios  were  detectable  during  the 
period  June/July  to  October  (fewer  than  five  orga- 
nisms/1). The  vibrio  incidence  was  not  influenced 
by  the  numbers  of  aerobic  heterotrophic  bacteria, 
coliforms,  or  fecal  bacteria.  In  general,  water  tem- 
perature correlated  with  the  seasonal  variation. 
Thus,  a  temperature  rise  more  than  10  to  20  C  was 
followed  parameters,  only  chloride  concentration 
might  have  influenced  the  seasonal  variation.  It  is 
concluded  that  the  three  Vibrio  species  are  indige- 
nous organisms  of  the  Elbe  River.  (Author's  ab- 
stract) 
W87-01957 


ANTIBIOTIC  RESISTANT  BACTERIA  IN  WIN- 
DERMERE AND  TWO  REMOTE  UPLAND 
TARNS  IN  THE  ENGLISH  LAKE  DISTRICT, 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  G.  Jones,  S.  Gardener,  B.  M.  Simon,  and  R.  W. 

Pickup. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

60,  No.  5,  p  443-453,  May  1986.  8  tab,  28  ref. 

Descriptors:  'Windermere,  'English  Lake  Dis- 
tricts, 'Bacteria,  'Tarns,  'Lakes,  'Aquatic  bacte- 
ria, 'Antibiotic  resistance,  England,  Bacterial 
physiology,  Conforms,  Streptococcus,  Pseudo- 
monas,  Wastewater. 

The  incidence  of  antibiotic  resistance  was  deter- 
mined in  more  than  2000  bacteria  which  were 
divided  into  the  following  groups:  fecal  strepto- 
cocci, coliforms  (excluding  Escherichia  coli),  E. 
coli,  Pseudomonas  spp.,  and  other  aquatic  bacteria. 
The  isolates  were  obtained  from  the  water  of  Win- 
dermere (English  Lake  District)  and  from  a 
sewage  effluent  which  entered  the  lake.  With  the 
exception  of  the  fecal  streptococci,  the  incidence 
of  antibiotic  resistance  was  higher  in  the  bacteria 
isolated  from  the  lake  water  than  in  those  from  the 
effluent,  and  ranked  as  follows:  Pseudomonas  spp. 
>  E.  coli  >  aquatic  bacteria  >  coliforms  >  fecal 
streptococci.  The  highest  incidence  of  multiple 
resistance  was  found  among  the  pseudomonads. 
When  corrected  for  the  relative  population  size, 
the  pool  of  antibiotic  resistance  in  the  aquatic 
bacteria  was  by  far  the  largest.  The  incidence  of 
antibiotic  resistance  in  aquatic  bacteria  isolated 
from  Windermere  was  lower  than  in  those  isolated 
from  two  remote  upland  tarns.  The  upland  tarns 
did  not  receive  any  sewage  or  other  effluents,  and 
therefore  the  results  were  surprising.  Possible  ex- 
planations include  a  lack  of  susceptibility  in  aquatic 
bacteria  and  increased  resistance  associated  with 
growth  in  nutrient-poor  environments.  (See  also 
W87-01959)  (Author's  abstract) 
W87-01958 


FACTORS  AFFECTING  THE  MEASUREMENT 
OF  ANTIBIOTIC  RESISTANCE  IN  BACTERIA 
ISOLATED  FROM  LAKE  WATER, 

Freshwater     Biological     Association,    Ambleside 

(England). 

J.  G.  Jones,  S.  Gardener,  B.  M.  Simon,  and  R.  W. 

Pickup. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

60,  No.   5,  p  455-462,  May   1986.  8  tab,   13  ref. 


Descriptors:  'Antibiotics,  'Antibiotic  resistance, 
•Bacteria,  'Lakes,  'Aquatic  bacteria,  'Bacterial 
physiology,  Pseudomonas,  Culturing  techniques, 
Habitats,  Aquatic  habitats,   Species  composition. 

It  is  difficult  to  obtain  a  reliable  assessment  of 
antibiotic  resistance  in  populations  of  aquatic  bac- 
teria. Factors  influencing  the  results  include  the 
taxa  involved,  their  site  of  origin,  and  the  media 
and  methods  employed  for  isolating,  subculturing, 
and  testing  them.  Examples  of  these  effects  are 
provided.  The  resistance  profiles  obtained  with 
populations  of  aquatic  pseudomonads  depend  on 
the  species  composition  of  the  population.  Resist- 
ance patterns  in  aquatic  bacteria  varied  with  the 
site  from  which  they  were  isolated;  a  higher  inci- 
dence of  resistance  was  recorded  along  shorelines 
and  in  sheltered  bays  than  in  the  open  water.  The 
inclusion  of  antibiotics  in  the  media  employed  for 
primary  isolation  increased  the  number  of  individ- 
ual and  multiple  resistances  recorded.  The  medium 
used  to  conduct  the  test  also  affected  the  results, 
and  many  aquatic  bacteria  failed  to  grow  on  some 
media.  It  is  recommended  that  the  sensitivity  disc 
method  be  adopted  for  aquatic  bacteria  because  it 
permits  interpretation  of  a  wider  range  of  response. 
(See  also  W87-01958)  (Author's  abstract) 
W87-01959 


EMPHUCAL  ANALYSIS  OF  ZOOPLANKTON 
COMMUNITY  SIZE  STRUCTURE  ACROSS 
LAKE  TROPHIC  GRADIENTS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

M.  L.  Pace. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  1,  p  45-55,  January  1986.  2  fig,  4  tab,  50  ref. 

Descriptors:  'Zooplankton,  'Limnology,  'Lakes, 
•Trophic  level,  'Size  structure,  •Community, 
•Phosphorus,  *Chlorophyll,  Copepods,  Rotifers, 
Protozoa,  Cladocera,  Nauplii,  Quebec,  Regression 
models,  Correlation,  Biomass,  Canada,  Ecology. 

The  hypothesis  was  tested  at  12  sites  in  Quebec 
(Canada)  that  zooplankton  community  size  struc- 
ture shifts  toward  an  increased  relative  biomass  of 
microzooplankton  with  increased  lake  trophy.  The 
seasonal  mean  abundance  and  biomass  of  ciliates, 
rotifers,  nauplii,  cladocerans,  and  cyclopoid  cope- 
pods  were  significantly  related  to  lake  trophy,  but 
calanoid  copepod  abundance  and  biomass  varied 
independently  of  lake  trophy.  Regressions  of  mi- 
crozooplankton and  macrozooplankton  biomass 
with  total  phosphorus  (TP)  were  highly  signifi- 
cant, and  TP  explained  a  large  proportion  of  the 
total  variation.  The  regression  models  for  micro- 
zooplankton and  macrozooplankton  were  not  sig- 
nificantly different,  refuting  the  hypothesis  that 
relative  biomass  changes  with  lake  trophy.  A  com- 
munity structure  index  (the  slope  of  the  log 
weight-log  abundance  relationship)  and  mean 
lengths  of  various  taxa  were  analyzed,  indicating 
that  zooplankton  community  size  structure  was  not 
correlated  with  either  TP  or  chlorophyll.  The 
inverse  relationship  between  body  size  and  specific 
flux  rates  suggests  that  microzooplankton  account 
for  most  of  the  zooplankton  community  rates.  (Au- 
thor's abstract) 
W87-01972 


RECENT  SHUTS  IN  DAPHNIA  COMMUNITY 
STRUCTURE  IN  SOUTHEASTERN  LAKE 
MICHIGAN:  A  COMPARISON  OF  THE  IN- 
SHORE AND  OFFSHORE  REGIONS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

M.  S.  Evans,  and  D.  J.  Jude. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  1,  p  56-67,  January  1986.  5  fig,  1  tab,  58  ref. 

Descriptors:  'Daphnia,  'Yellow  perch,  'Bloaters, 
•Alewife,  *Lake  Michigan,  Crustacea,  Communi- 
ty, Predation,  Seasonal  distribution. 

Before  1982,  Daphnia  retrocurva  and  D  galeata 
mendotae  were  the  dominant  species  of  Daphnia  in 
Lake  Michigan.  Between  1972  and  1981,  Daphnia 
community  structure  in  the  offshore  region  shifted 
toward  greater  dominance  of  the  larger  D  galeata 
mendotae,  with  D  pulicaria,  another  large  species. 


dominating  by  1982.  This  continued  through 
summer  1984.  Shifts  in  offshore  Daphnia  communi- 
ty structure  appear  to  be  related  to  a  reduction  in 
predation  pressure  by  declining  alewife  (Alou 
pseudoharengus)  populations  and  a  hypothesized 
mcrease  in  relative  predation  pressure  by  Mynt 
relicta.  From  1972  to  1984,  Daphnia  community 
structure  changed  only  slightly  in  the  inshore 
region;  D  retrocurva  generally  remained  the 
summer  and  autumn  dominant.  However,  summer 
Daphnia  abundances  decreased  after  1980  as 
yellow  perch  (Perca  flavescens)  and  bloater  (Core- 
gonus  hoyi)  increased.  From  an  examination  of 
historic  data,  the  authors  conclude  that  inshore 
region  Daphnia  populations  probably  have 
changed  little  since  the  late  mffs.  The  1982-1984 
offshore  Daphnia  complex,  however,  differed 
markedly  from  the  earliest  (mid-1950s)  record  of 
zooplankton  community  structure  in  this  region  of 
southeastern  Lake  Michigan.  (Author's  abstract) 
W87-01973 


SOURCES  OF  CARBON  AND  SULFUR  NUTRI- 
TION FOR  CONSUMERS  IN  THREE  MERO- 
MICTIC  LAKES  OF  NEW  YORK  STATE, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 

B.  Fry. 

Limnology  and  Oceanography  LIOCAH,  Vol  31, 

No.  1,  p  79-88,  January  1986.  2  fig,  3  tab,  34  ref. 

NASA  Grant  NGR  15-003-118,  NSF  Grant  PCM 

79-10747. 

Descriptors:  •Plankton,  •Limnology,  'Bacteria, 
•Carbon,  •Sulfur,  *Nutrition,  •Meromictic  lakes, 
Isotope  studies,  Fayetteville  Green  Lake,  Round 
Lake,  Green  Lake,  New  York,  Detritus,  Phyto- 
plankton,  Food  webs,  Littoral  zone,  Aquatic 
plants,  Bacterial  physiology. 

The  trophic  importance  of  bacterioplankton  as  a 
source  of  C  and  S  nutrition  for  consumers  in 
meromictic  lakes  was  tested  in  Fayetteville  Green 
Lake,  Round  Lake,  and  Green  Lake,  near  Syra- 
cuse, New  York,  using  stable  C  (deltal3C)  and  S 
(delta34S)  isotopic  measurements.  Most  consumers 
ultimately  derive  their  C  and  S  nutrition  from  a 
mixture  of  terrestrial  detritus,  phytoplankton,  and 
littoral  vegetation,  rather  than  from  bacterioplank- 
ton. Food  webs  in  these  meromictic  lakes  are  thus 
similar  to  those  in  other  lakes  that  lack  dense 
populations  of  bacterioplankton.  (Author's  ab- 
stract) 
W87-01974 


BIOGEOCHEMICAL  CYCLING  OF  LIGNO- 
CELLULOSIC  CARBON  IN  MARINE  AND 
FRESHWATER  ECOSYSTEMS:  RELATIVE 
CONTRIBUTIONS  OF  PROCARYOTES  AND 
EUCARYOTES, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
R.  Benner,  M.  A.  Moran,  and  R.  E.  Hodson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  1,  p  89-100,  January  1986.  5  fig,  4  tab,  31  ref. 
NSF  Grants  OCE  81-17834,  BSR  81-14823,  and 
BSR  82-15587,  NOAA  Grant  NA  80AA-DO0091. 

Descriptors:  •Decomposition,  •Lignin,  •Polysac- 
charides, 'Cellulose,  'Salt  marshes,  'Bacteria, 
'Fungi,  'Mangrove  swamps,  'Okefenokee 
Swamp,  'Big  Cypress  Swamp,  Georgia,  Florida, 
Bahamas,  Ecology,  Isotope  studies. 

Degradation  of  the  lignin  and  polysaccharide  com- 
ponents of  lignocellulosic  detritus  was  studied  in  a 
salt  marsh  on  Sapelo  Island,  Georgia;  a  mangrove 
swamp  on  Andros  Island,  Bahamas;  the  Okefeno- 
kee Swamp  in  southern  Georgia,  and  the  Big  Cy- 
press Swamp  in  southwest  Florida.  Two  independ- 
ent methods  -  physical  separation  of  bacteria  from 
fungi  and  other  eucaryotes  by  size  fraction,  and 
antibiotic  treatments  -  were  used  to  estimate  pro- 
caryotic  and  eucaryotic  contributions  to  the  degra- 
dation of  (14C-lignin)lignocelluloses  and  (14C- 
polysaccharide)lignocelluloses  in  samples  of  water 
and  decaying  plant  material  from  each  environ- 
ment. Results  of  the  two  methods  were  similar; 
bacteria  were  the  predominant  degraders  of  ligno: 
cellulose  in  each  of  the  aquatic  ecosystems.  Fungi 
and  other  eucaryotes  contributed  only  minimally 
to  overall  degradation  of  lignocellulose  in  both 
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•rine  ecosystems  and  in  the  Okefenokee  Swamp, 
it  did  contribute  significantly  to  lignocellulose 
•gradation  in  the  Big  Cypress  Swamp.  (Author's 
(•tract) 

'87-01975 


HLOROPHYLL  PRODUCTION,  DEGRADA- 
ION,  AND  SEDIMENTATION:  IMPLICA- 
IONS  FOR  PALEOUMNOLOGY, 

otre  Dame  Univ.,  IN.  Dept.  of  Biology. 
R.  Carpenter,  M.  M.  Elser,  and  J.  J.  Elser. 
imnology  and  Oceanography  LIOCAH,  Vol.  31, 
o.  1,  p  112-124,  January  1986.  6  fig,  4  tab,  50  ref. 
SF  Grant  BSR  83-08918. 

escriptors:  'Chlorophyll,  'Limnology,  'Palec- 
nnology,  •Decomposition,  'Sedimentation, 
-akes,  Michigan,  Photodegradation,  Detritus, 
gments,  Pheophorbide,  Sedimentary  chlorophyll 
•gradation  products,  Paleolimnology,  Grazing, 
oniass,  Cladocera,  Copepods. 

tilorophyll  a  production,  degradation,  and  sedi- 
entation  were  studied  simultaneously  during 
miner  stratification  in  three  lakes  of  contrasting 
ankton  communities  (Paul,  Peter,  and  Tuesday 
ikes,  which  are  about  0.5  km  apart  on  the  same 
oraine  in  Gogebic  County,  Michigan).  Pigment 
idgets  showed  that  chlorophyll  production  and 
gment  resuspension  were  both  major  sources  of 
iter  column  pigments.  Photodegradation  rates 
ere  rapid  and  indicated  that  detritus  particles  that 
named  in  the  epilimmon  for  periods  longer  than 
out  3  days  lost  nearly  all  detectable  pigments, 
lerefore,  only  rapidly  sinking  detrital  particles  or 
ose  produced  in  deep  layers  at  low  light  intensity 
mid  make  appreciable  contributions  to  sedimen- 
ry  chlorophyll  degradation  products.  Pheophor- 
ie  a,  a  grazing  indicator,  was  the  dominant  chlo- 
phyll  a  degradation  product  found  in  sediment 
ips.  Pigment  sedimentation  increased  significant- 
with  mean  size  of  cladocerans  and  omnivorous 
ipepods.  In  contrast,  sedimentation  rates  of  chlo- 
phyll  degradation  products  did  not  increase  with 
unary  production.  The  deposition  of  chlorophyll 
gradation  products  in  sediments  depended  pri- 
irily  on  the  size  and  biomass  of  grazers.  (Au- 
or's  abstract) 
87-01977 


DMTNANT  PROCESSES  OF  SEDIMENT  DIS- 
UBLTION  AND  FOCUSING  IN  A  SMALL, 
JTROPHIC,  MONOMICTIC  LAKE, 

■eshwater    Biological    Association,    Ambleside 

agland). 

Hilton,  J.  P.  Lishman,  and  P.  V.  Allen. 

mnology  and  Oceanography  LIOCAH,  Vol.  31, 

a.  1,  p  125-133,  January  1986  2  fig,  1  tab,  43  ref. 

escriptors:  *Monomictic  lakes,  •Sedimentation, 
lediment  transport,  •  Sediment  focusing,  Suspend- 
sediments,  *Eutrophic  lakes,  'Turbidity,  Esth- 
lite  Water,  United  Kingdom,  Sediment  traps, 
ave  action. 

diment  accumulation  rates  measured  from  a 
immon  horizon  in  cores  from  64  sites  in  Esth- 
ute  Water,  United  Kingdom,  were  used  to  deter- 
ine  the  relative  importance  of  10  mechanisms  on 
e  distribution  of  sediments  in  the  lake.  River 
flows  generally  produced  localized  effects,  but 
ere  were  indications  of  periodic  turbidity  flows 
the  deepest  point  of  the  lake  from  the  major 
flow.  Active  sediment  focusing  processes  were 
e  dominant  distribution  mechanisms,  a  major  re- 
spension  of  sediment  at  autumn  overturn  being 
e  most  important.  The  remaining  variance  was 
nch  greater  than  observed  in  similar  work  else- 
here,  suggesting  that  redistribution  of  sediment 
I  direct  and  indirect  wave  action  may  be  taking 
ace  all  over  the  lakebed  during  isothermal  peri- 
ls. The  relative  contributions  of  the  different 
ocesses  were  corroborated  by  analysis  of  previ- 
uly  published  sediment  trap  data.  (Author's  ab- 
ract) 
'87-01978 


tECHANISMS  OF  HYDROGEN  ION  NEU- 
RALIZATION  IN  AN  EXPERIMENTALLY 
CIDIFTED  LAKE, 


Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01979 


INORGANIC   NITROGEN    UPTAKE   BY   EPI- 

Lrrmc  perjphyton  in  a  n-defictent 

LAKE, 

California  Univ.,  Davis.  Div.  of  Environmental 

Studies. 

J.  E.  Reuter,  S.  L.  Loeb,  and  C.  R.  Goldman. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  1,  p  149-160,  January  1986.  3  fig,  1  tab,  54  ref. 

NSF  Grants  DEB  78-23824,  DEB-80-19918. 

Descriptors:  'Oligotrophic  lakes,  'Limnology, 
•Phytoplankton,  'Nitrogen,  'Carbon,  'Periphy- 
ton,  'Lake  Tahoe,  Cyanophyta,  Nitrogen  fixation, 
Ammonia,  Nitrate,  Michaelis-Menten  kinetics,  Sea- 
sonal distribution,  Benthos,  California,  Nevada. 

Seasonal  patterns  of  dissolved  inorganic  N  and 
inorganic  C  uptake  by  the  sublittoral  epilithic  peri- 
phyton  community  in  N-deficient,  oligotrophic 
Lake  Tahoe  (California-Nevada)  were  examined. 
The  biomass  determinants  of  this  community,  N2- 
fixing  blue-green  algae,  were  persistent  and  re- 
tained their  nitrogenase  activity  throughout  the 
year.  Seasonal  rates  of  N2  fixation  exhibited  con- 
siderable variation,  with  a  distinct  summer  maxi- 
mum and  winter  minimum.  Uptake  of  both  N03(-) 
and  NH4(+)  followed  Michaelis-Menten  kinetics. 
K  sub  t  values  were  typically  extremely  high  (> 
100  microgram/1  (ug/1)  N)  compared  to  the  ambi- 
ent concentrations  of  these  forms  of  N  ( <  10  ug/1). 
N2  fixation  was  the  most  important  source  of 
inorganic  N  to  the  yearly  N  budget  of  this  benthic 
community.  Low  ambient  substrate  concentrations 
coupled  with  low  physiological  affinity  for  these 
substrates  at  ambient  levels  were  responsible  for 
the  relative  unimportance  of  N03(-)  and  NH4(-)-) 
uptake.  Dark  uptake  of  N03(-),  NH4(+),  and  N2 
fixation  all  were  significant  and  could  not  be  ne- 
glected in  determining  rates  of  daily  inorganic  N 
utilization.  This  blue-green  algal  community  is  not 
adapted  for  efficient  use  of  N03(-)  or  NH4(+)  and 
can  survive  in  the  N-deficient  environment  because 
of  its  abilty  to  use  N2.  In  contrast,  the  phytoplank- 
ton of  Lake  Tahoe  has  no  N2-fixing  organisms  and 
depends  on  N03(-)  and  NH4(+)  for  N2  produc- 
tion. (Author's  abstract) 
W87-01980 


BETA-3- 

DIMETHYLSULPHONIOPROPIONATE,  PRO- 
LINE AND  QUATERNARY  AMMONIUM 
COMPOUNDS  IN  SPARTTNA  ANGLICA  IN 
RELATION  TO  SODIUM  CHLORIDE,  NITRO- 
GEN AND  SULPHUR, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Ecology  and  Ecotoxicology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02084 


EFFECTS  OF  VASCULAR  AND  NONVASCU- 
LAR MACROPHYTES  ON  SEDIMENT  REDOX 
AND  SOLUTE  DYNAMICS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

M.  L.  Jaynes,  and  S.  R.  Carpenter. 
Ecology  ECOLAR,  Vol.  67,  No.  4,  p  875-882, 
August  1986.  6  fig,  2  tab,  35  ref. 

Descriptors:  'Oxidation  reduction  potential, 
•Acidification,  'Solutes,  'Vascular  tissues,  *Ma- 
crophytes,  'Lake  sediments,  Phosphorus,  Iron, 
Hydrogen  ion  concentration.  Mosses,  Acidic 
water,  Statistical  analysis,  Michigan. 

Oxygen  release  by  submerged  vascular  plant  roots 
affects  oxidation  reduction  (redox)  related  solute 
dynamics  in  lake  sediments.  Differences  in  pH, 
redox  potential  and  phosphorus  and  iron  fractions 
among  sediments  in  a  northern  Michigan  lake  were 
found  depending  on  whether  they  supported  no 
vegetation,  vascular  macrophytes  or  moss.  Redox 
potential  and  total  phosphorus  were  higher  and 
filterable  phosphorus  was  lower  at  sites  containing 
vascular  plants.  An  in  situ  transplant  experiment 
involving  three  different  macrophytes  and  three 


Lakes — Group  2H 

sediment  types  showed  that  vascular  plants  raised 
sediment  redox,  lowered  pH  and  filterable  iron  and 
phosphorus  and  enhanced  sediment  phosphorus  re- 
tention. Sediments  with  transplanted  moss  were 
high  in  filterable  iron  and  phosphorus,  more  of 
which  was  released  to  overlying  water  than  was 
the  case  with  sediments  with  vascular-plant  trans- 
plants. During  lake  acidification,  vegetation 
changes  from  tracheophytes  to  bryophytes  could 
lower  redox  potential  and  increase  iron  and  phos- 
phorus mobility  in  sediments.  (Author's  abstract) 
W87-02100 


LUNAR  CYCLE  IN  ZOOPLANKTON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
Z.  M.  Gliwicz. 

Ecology  ECOLAR,  Vol.  67,  No.  4,  p  883-897, 
August  1986.  14  fig,  4  tab,  29  ref. 

Descriptors:  'Zooplankton,  'Limnology,  'Lunar 
cycle,  'Life  cycles,  'Predation,  Reservoirs,  Sea- 
sonal variation,  Zambezi  River,  Sampling,  Fish 
diets.  Feeding  rates,  Food  chains,  Fluctuations, 
Sardines,  Population  density,  Population  dynamics. 

A  zooplankton  density  cycle  that  was  consistent 
with  the  moon  phase  was  observed  in  a  reservoir 
on  the  Zambezi  River  between  1982  and  1983. 
Densities  of  four  cladoceran  and  two  copepod 
species  as  determined  from  plankton  net  samples 
fluctuated  over  one  order  of  magnitude.  This  pat- 
tern included  an  exponential  increase  in  population 
density  from  the  last  quarter  of  the  moon  through 
the  new  moon  and  first  quarter  until  the  full  moon 
when  a  sudden  decrease  was  experienced  in  the 
last  quarter.  Higher  death  rates  appeared  to  be 
caused  by  predation  of  the  Tanganyikan  sardine. 
This  predator  crops  more  efficiently  on  nights 
when  a  full  moon  rises  after  sunset  or  when  zoo- 
plankton rise  to  the  surface  during  darkness  and 
are  suddenly  vulnerable  in  the  first  light  of  the 
rising  moon.  After  the  last  quarter  when  the  moon 
gives  little  light,  the  predators  shift  to  alternate 
food  sources  and  zooplankton  populations  grow 
exponentially.  It  is  suggested  that  the  moon  phase 
cycle  in  zooplankton  is  a  global  phenomenon  and 
that  similar  prey-predator  reactions  might  be  re- 
sponsible for  monthly  rhythms  in  behavior  and 
physiology  of  long  life-span  animals.  (Author's  ab- 
stract) 
W87-O2101 


INFLUENCE  OF  HABITAT  MANIPULATIONS 
ON  INTERACTIONS  BETWEEN  CUTTHROAT 
TROUT  AND  INVERTEBRATE  DRD7T, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

M.  A.  Wilzbach,  and  K.  W.  Cummins. 
Ecology  ECOLAR,  Vol.  67,  No.  4,  p  898-911, 
August  1986.  11  fig,  3  tab,  55  ref.  NSF  Grant  BSR 
811-24-55;  DOE  Contract  DE-FG05-85EV60301. 

Descriptors:  'Aquatic  habitats,  'Trout,  'Preda- 
tion, 'Forests,  'Logging,  'Invertebrates,  Fish 
food,  Fish  populations,  Feeding  rates,  Stream  fish- 
eries, Light  penetration. 

The  influence  of  a  logged  vs.  forested  environment 
and  prey  availability  on  prey  capture  and  growth 
of  cutthroat  trout  was  examined  to  determine  if 
these  variables  affect  the  impact  of  trout  predation 
on  drift  composition.  Short-term  growth  rates  of 
trout  were  greater  in  a  logged  portion  than  a 
forested  section  of  stream.  Differences  in  growth 
rates  were  attributed  to  differences  in  invertebrate 
drift  density  among  stream  pools  and  to  foraging 
efficiency  differences  which  were  related  to  differ- 
ences in  the  amount  of  overhead  shading  and  sub- 
strate crevices.  Mean  percentages  of  introduced 
prey  captured  by  trout  were  greater  in  logged 
control  pools  and  pools  where  bottoms  were  cov- 
ered with  fiberglass  screening  to  eliminate  sub- 
strate crevices  than  in  forested  control  pools  and 
pools  that  were  artificially  shaded.  A  logrithmic 
relationship  was  found  between  foraging  efficiency 
and  surface  light.  Drift  density  increased  in  pools 
where  trout  were  removed  from  the  log  reach,  but 
not  in  the  forested  section.  This  may  result  from 
habitat  features  in  the  logged  area  that  contribute 
to  foraging  success  and  the  occurrence  of  behav- 
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iorally  drifting  prey  which  represent  a  predictable 
food  supply  for  the  trout.  (Michael-PTT) 
W87-02102 


PHYSIOLOGICAL  RESPONSES  OF  A  NATIVE 
AND  AN  INTRODUCED  DESERT  FISH  TO  EN- 
VIRONMENTAL STRESORS, 

California  Univ.,   Davis.   Dept.   of  Wildlife  and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02103 


AREAS  OF  EVAPORATTVE  DISCHARGE 
FROM  AQUIFERS:  LITTLE  KNOWN  SPANISH 
ECOSYSTEMS  DESERVING  PROTECTION, 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 

de  Ecologia. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02112 


WETLAND  VALUES  AND  PROTECTION 
STRATEGD2S:  A  STUDY  OF  LANDOWNER  AT- 
TITUDES IN  SOUTHERN  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-02116 


WIND  DRD7EN  SURFACE  TRANSPORT  IN 
STRATD7IED  CLOSED  BASINS:  DHtECT 
VERSUS  RESDDUAL  CIRCULATIONS, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

P.  T.  Strub,  and  T.  M.  Powell. 
Journal  of  Geophysical  Research  (C)  JGRCEY, 
Vol.  91,  No.  7,  p  8497-8505,  July  1986.  8  fig,  1  tab, 
40  ref,  append.  NASA  Grant  NAG5-217. 

Descriptors:  *Lake  basins,  *Lake  breezes,  *Lake 
Tahoe,  'Wind  velocity,  'Surface  transport,  'Cir- 
culation, Wave  direction,  Mathematical  models, 
Mathematical  equations,  Wind  waves,  Water 
stress,  Cyclones,  Anticyclones. 

The  dynamics  of  wind-driven  circulations  in  mod- 
erate-sized, stratified  basins  is  investigated  through 
numerical  modeling  of  a  variety  of  wind  fields 
observed  at  Lake  Tahoe.  Direct  and  residual  circu- 
lation characteristics  of  stratified  and  homogene- 
ous basins  are  described.  Previous  studies  of  strati- 
fied closed  basins  have  emphasized  residual  circu- 
lations that  result  in  a  single  cyclonic  mean  gyre 
during  light  to  moderate  winds.  Lake  Tahoe  obser- 
vations have  shown  that  currents  are  more  con- 
stant in  direction,  with  a  double  gyre  pattern  of 
surface  circulation  dominated  by  an  anticyclonic 
northern  gyre.  Model  experiments  demonstrate 
that  the  curl  of  the  wind  stress  must  be  included  to 
obtain  a  direct  double  gyre  circulation  similar  to 
observations.  Horizontally  uniform  winds  cause  a 
residual  circulation  similar  to  that  reported  at  other 
lakes.  The  model  can  be  used  to  calculate  the 
vorticity  budget  in  order  to  clarify  the  role  of  wind 
stress  curl  in  creating  the  direct  double  gyre.  (Mi- 
chael-PTT) 
W87-02123 


MODEL  FOR  PARTICLE-SELECITVE  TRANS- 
PORT OF  TRACERS  IN  SEDIMENTS  WITH 
CONVEYOR  BELT  DEPOSIT  FEEDERS, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
J.  A.  Robbins. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 
Vol.  91,  No.  7,  p  8542-8558,  July  1986.  14  fig,  1 
tab,  73  ref. 

Descriptors:  'Bottom  sediments,  'Bioturbation, 
•Bottom  water,  'Microorganisms,  'Isotopic  trac- 
ers, 'Deposition,  'Selectivity,  Mathematical 
models,  Mathematical  equations,  Particle  diffusion. 
Benthos,  Benthic  fauna,  Advection,  Fluctuations, 
Feeding  effects,  Lead  radioisotopes. 

Conveyor  belt  feeders  are  bottom-dwelling  orga- 
nisms that  have  profound  effects  on  sediment 
structure.  A  quantitative  model  of  the  effects  of 
particle-selective  conveyor  belt  deposit  feeders  in 


two-phase  sediment  systems  where  reaction  terms 
are  restricted  to  simple  linear  adsorption  and  radio- 
active decay  is  presented.  The  ingestion  rate  of 
sediment  particles  and  pore  water  is  characterized 
by  a  first-order  rate  constant  with  depth  depend- 
ence having  a  Gaussian  (localized  feeding)  or  inte- 
grated Gaussian  (distributed  feeding)  form.  Feed- 
ing distributions  are  based  on  particle  tracer  ex- 
periments with  laboratory  microorganisms.  Parti- 
cle selectivity  is  incorporated  by  treating  tracer 
transfer  separately  from  transfer  of  bulk  sediment. 
It  is  assumed  that  tracer  and  bulk  sediment  are 
deposited  only  on  the  surface.  Properties  of  the 
model  are  illustrated  for  tracers  in  nondispersive 
systems  that  are  strongly  bound  to  sediment  solids. 
Conveyor  belt  recycling  causes  transient  reflec- 
tions on  tracer  pulse  passage  through  the  bioturba- 
tion  zone,  but  these  reflections  disappear  in  the 
presence  of  various  integrative  processes.  A  simple 
expression  is  developed  for  estimating  the  magni- 
tude of  particle-selection  changes  in  surface  con- 
centrations in  terms  of  selectivity  and  sediment 
rework  efficiency.  When  applied  to  previous  stud- 
ies of  conveyor  belt  feeders,  this  model  demon- 
strates the  need  to  include  particle  diffusion  as  well 
as  advection  in  the  treatment  of  conveyor  belt 
transport  processes.  (Michael-PTT) 
W87-02124 


MODELING  RADIOTRACERS  IN  SEDI- 
MENTS: COMPARISON  WITH  OBSERVA- 
TIONS IN  LAKE  HURON  AND  MICHIGAN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
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RESONANT       SLOSHING      IN       SHALLOW 
WATER, 

Oxford  Univ.  (England).  Mathematical  Inst. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-02130 


EFFECT  OF  NUTRIENTS  ON  SHOOT  BIO- 
MASS  AND  SPECIES  COMPOSITION  OF 
WETLAND  AND  HAYFTELD  COMMUNnTES, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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USE  OF  DISPOSABLE  CLEAN-UP  COLUMNS 
FOR  SELECTTVE  REMOVAL  OF  HUMIC  SUB- 
STANCES PRIOR  TO  MEASUREMENTS  WITH 
A  NITRATE  ION-SELECTDVE  ELECTRODE, 

Lund  Univ.  (Sweden).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02167 


REJUVENATION  OF  MELOSHtA  GRANU- 
LATA  (BAOLLARIOPHYCEAE)  RESTING 
CELLS  FROM  THE  ANOXIC  SEDIMENTS  OF 
DOUGLAS  LAKE,  MICHIGAN.  I.  LIGHT  MI- 
CROSCOPY AND  14C  UPTAKE, 
Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

L.  Sicko-Goad,  E.  F.  Stoermer,  and  G. 
Fahnenstiel. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  1,  p 
22-28,  March  1986.  3  tab,  9  fig,  50  ref.  NSF  Grant 
OCE  83-09142. 

Descriptors:  'Rejuvenation,  'Limnology,  'Dia- 
toms, 'Anoxic  sediments,  'Carbon- 14  uptake, 
•Douglas  Lake,  'Michigan,  'Algae,  'Light  mi- 
croscopy, Chrysophyta,  Carbon  isotopes,  Diatoms, 
Melosira,  Resting  cells. 

Resting  cells  of  Melosira  granulata  (Eht.)  Ralfs 
were  collected  from  the  anoxic  sediments  of  Doug- 
las Lake,  Michigan.  Sediments  containing  M.  gran- 
ulata were  inoculated  into  distilled  water  and  icu- 
bated  in  a  growth  chamber  for  one  week  for 
cytological  differentiation  processes.  Cells  classi- 
fied as  condensed,  i.e.  containing  a  dark  brown 
cytoplasmic  mass  were  identified  as  resting  cells. 
The  differentiation  process  consisted  of  a  series  of 


gradual  cytological  changes.  Differentiation  cells 
accumulated  large  polyphosphate  and  lipid  gran- 
ules. These  granules  disappeared  just  prior  to  cell 
division.  Not  all  dormant  cells  rejuvenated  at  the 
same  time  and  it  was  observed  that  the  lag  period 
for  rejuvenation  increased  with  resting  cell  age 
(depth  of  burial  in  sediments).  In  the  14C  uptake 
studies,  label  was  initially  observed  in  condensed 
state  cells.  The  label  gradually  progressed  to  the 
more  differentiated  forms.  Total  carbon  uptake 
during  the  rejuvenation  process  was  initally  lower 
in  the  rejuvenating  cells,  but  roughly  equal  to 
water  column  populations  after  8  h,  indicating  a 
period  of  high  metabolic  activity  in  the  rejuvenat- 
ing cells  between  1  and  8  h.  (See  also  W87-02169) 
(Author's  abstract) 
W87-02168 


REJUVENATION  OF  MELOSHtA  GRANU- 
LATA (BACHJLARIOPHYCEAE)  RESTING 
CELLS  FROM  THE  ANOXIC  SEDIMENTS  OF 
DOUGLAS  LAKE,  MICHIGAN.  H.  ELECTRON 
MICROSCOPY, 

Michigan  Univ.,   Ann  Arbor.   Great   Lakes  Re- 
search Div. 
L.  Sicko-Goad. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  \,p 
28-35,  March  1986.  12  fig,  22  ref.  NSF  Grant  OCE 
83-09142. 

Descriptors:  'Sediments,  'Anoxic  sediments,  'Dia- 
toms, 'Limnology,  'Electron  microscopy,  'Doug- 
las Lake,  'Michigan,  'Resting  cells,  'Algae, 
Diatom  ultrastructure,  Melosira,  Rejuvenation. 

Detailed  cytological  changes  that  accompany  the 
rejuvenation  of  resting  cells  of  Melosira  granulata 
were  studied  with  the  electron  microscope.  Dor- 
mant and  viable  cells  generally  contain  definable 
chloroplasts,  mitochondria,  a  nucleus  and  other 
cytoplasmic  remnants.  However,  there  is  a  contin- 
uous cytoplasmic  degradation  spectrum  and  some 
cells  which  appear  intensely  colored  with  the  light 
microscope  have  discontinuous  chloroplast  mem- 
branes and  few  other  cytoplasmic  remnants.  Reju- 
venation of  viable  dormant  cells  was  initially  ac- 
companied by  the  accumulation  of  both  lipids  and 
polyphosphates.  In  the  earliest  stages  of  expansion, 
these  storage  products  are  dispersed  throughout 
the  cell,  while  in  the  later  stages  the  lipids  appear 
to  be  coalesced  into  larger  droplets  which  are 
easily  identified  at  the  light  microscope  level.  The 
fully  expanded  stage  is  characterized  by  the 
normal  complement  of  organelles  and  their  ar- 
rangement at  the  periphery  of  the  cells  and  central 
cytoplasmic  bridge.  These  cells  appear  both  anabo- 
lically  and  catabolically  active.  Prior  to  cell  divi- 
sion, both  lipids  and  polyphosphates  are  reduced 
or  absent  in  file  cells.  A  rejuvenation  sequence  that 
produces  cytological  features  common  to  resting 
state  formation  could  provide  a  population  of  cells 
which  could  easily  revert  should  environmental 
conditions  become  adverse.  (See  also  W87-02168) 
(Author's  abstract) 
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DESCRDTnVE      AND      ULTRASTRUCTURAL 

STUDY  OF  THE  GREEN  ALGA,  CHLAMYDO- 

MONAS  DESMIDII  SP.  NOV.  (VOLVOCALES, 

CHLAMYDOMONADACEAE),  FROM  ROCKY 

MOUNTAIN  NATIONAL  PARK  LAKES, 

Colorado    State   Univ.,    Fort    Collins.    Dept.   of 

Botany  and  Plant  Pathology. 

P.  Kugrens,  and  S.  G.  Delivopoulos. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  1,  p 

71-78,  March  1986.  25  fig,  19  ref. 

Descriptors:  'Green  algae,  'Algae,  'Limnology, 
•Ultrastructure,  •Volvocales,  'Flagellates,  Lakes, 
Dinoflagellates,  Flagellate  structures,  Rocky 
Mountain  National  Park  Lakes. 

The  green  algal  flagellate  Chlamydomonas  desmi- 
dii  sp.  nov.,  is  described  from  several  lakes  in 
Rocky  Mountain  National  Park,  Colorado.  The 
biflagellate  cells  generally  have  an  hour-glass 
shape  with  a  single  chloroplast  with  two  pyrenoids 
and  a  superficiaTstigma  near  the  center  of  the  cell. 
Numerous  contractile  vacuoles  occur  in  the  pe- 
ripheral cytoplasm  and  they  are  arranged  in  sever- 


rings  around  the  nucleus  in  the  restricted  region 
the  cell.  Ultrstructural  studies  verify  these  fea- 
res  and  elaborate  upon  the  structure  of  the  cell, 
desmidii  is  not  an  obligate  cryophile  and  grows 
it  as  well  at  16-18  C  as  it  does  at  temperatures 
tow  5  C.  Most  of  the  Colorado  algae  collected 
r  this  study  exhibited  a  wide  range  of  tempera- 
re  tolerances.  Increased  growth  in  winter  ap- 
ared  to  be  due  to  sufficient  light  penetration 
rough  the  ice.  Thus  more  studies  should  be  fo- 
sed  on  the  winter  aspects  of  phytoplankton  ecol- 
y.  (Khumbatta-PTT) 
87-02170 


ECOMPOSmON  OF  LAKE  PHYTOPLANK- 
)N.  1.  DYNAMICS  OF  SHORT-TERM  DE- 
3MPOSITION, 

Hansen,  G.  F.  KLrog,  and  M.  Sondergaard. 

kos  OIKSAA,  Vol.  46,  No.  1,  p  37-44,  February 

86.  2  fig,  2  tab,  21  ref. 

sscriptors:  'Phytoplankton,  •Limnology, 
-akes,  'Decomposition,  Denmark,  Carbon  iso- 
pes  Plankton,  Lysis,  Algae,  Leaching. 

mg-term  (4-6  days)  and  short-term  (24  hours) 
composition  of  phytoplankton  cells  were  investi- 
ted  under  in  situ  conditions  in  four  Danish  lakes. 
irbon-14-labelled,  dead  algae  were  exposed  to 
irile  or  natural  lakewater  and  the  dynamics  of 
U  lysis  and  bacterial  utilization  of  die  leached 
oducts  were  followed.  The  lysis  process  was 
minated  by  an  initial  fast  water  extraction,  with 
to  34%  of  the  labelled  carbon  leached  from  the 
;al  cells  within  2  to  4  hours.  1 1  to  43%  of  the 
rial  particulate  carbon  was  found  as  dissolved 
rbon  after  24  hours  and  after  4  to  6  days,  the 
iching  was  from  67  to  78%  of  the  initial  carbon- 
.  The  leached  compounds  were  utilized  by  bac- 
ia  and  a  mean  of  71%  of  the  lysis  products  were 
stabolized  by  microorganisms  within  24  hours.  In 
o  experiments,  the  uptake  rate  equaled  the 
iching  rate.  (See  also  W87-02172)  (Author's  ab- 
act) 
87-02171 


ECOMPOSmON  OF  lake  phytoplank- 
)N.  2.  COMPOSITION  AND  LABILITY  OF 
fSIS  PRODUCTS, 

F.  Krog,  L.  Hansen,  and  M.  Sondergaard. 
kos  OIKSSA,  Vol.  46,  No.  1,  p  45-50,  February 
86.  2  fig,  2  tab,  16  ref. 

Mcriptors:  •Phytoplankton,  *Lysis  products, 
ilgae,  *Lakes,  •Limnology,  •Decomposition, 
ankton,  Degradation,  Pollution,  Lability,  Leach- 
j,  Denmark. 

le  lysis  process  of  phytoplankton  was  followed 
24  hour  incubations  in  three  Danish  lakes.  The 
(solved  carbon  leaching  from  different  algal 
oups  differed  in  molecular  weight  compositions, 
iree  distinct  molecular  weight  class- 
[>  10,000; 700  to  10,000  and  <700  Daltons)  were 
iched  from  blue-green  algae  in  almost  equal  pro- 
irtions.  Spring-bloom  diatoms  had  lysis  products 
only  the  two  smaller  sizes,  and  the  molecules 
tween  700  and  10,000  Daltons  dominated.  Meas- 
ements  of  cell  content  revealed  polysaccharides 
d  low  molecular  weight  compounds  to  dominate 
e  lysis  products.  No  proteins  were  leached  the 
st  24  hours  after  cell  death.  Detection  of  high 
cterial  affinity  towards  molecules  between  700 
d  10,000  Daltons  was  possible  by  incubation  of 
e  dead  algae  in  natural  lake  water.  Bacterial 
wsformation  of  small  molecules  to  larger  mole- 
rtes  could  also  be  demonstrated.  (See  also  W87- 
1171)  (Author's  abstract) 
'87-02172 


EASONAL  VARIABILITY  AND  GEOCHEMI- 
WL  SIGNIFICANCE  OF  ORGANIC  MATTER 
*  THE  RIVER  GANGES,  BANGLADESH, 

amburg  Univ.  (Germany,  F.R.).  Inst,  of  Geology 

id  Paleontology. 

»r  primary  bibliographic  entry  see  Field  2J. 
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EFFECTS  OF  INCREASING  SALINITY  ON  AN 
ARTEMIA  POPULATION  FROM  MONO 
LAKE,  CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Marine  Science 

Inst. 

G.  L.  Dana,  and  P.  H.  Lenz. 

Oecologia  OECOBX,  Vol.  68,  No.  3,  p  428-436, 

February  1986.  8  fig,  3  tab,  47  ref. 

Descriptors:  'Artemia,  *Limnology,  *Salinity, 
•Mono  Lake,  •California,  Total  dissolved  solids, 
Macrozooplankton,  Plankton,  Lakes. 

Salinity  increased  from  48  to  93  g/1  total  dissolved 
solids  (IDS)  in  Mono  Lake,  California,  between 
1941  and  1982  and  is  expected  to  fluctuate  between 
169  and  248  g/1  at  equilibrium  by  the  middle  of  the 
next  century.  Effects  of  salinity  on  survival, 
growth,  reproduction  and  hatching  of  Artemia 
monica  were  determined,  Mono  Lake's  only  ma- 
crozooplakton  species.  The  salt  tolerance  limit  for 
subadult  A.  monica  was  between  159  and  179  g/1. 
Adult  size,  growth  rates  and  brood  sizes  decreased 
and  female  mortality  during  reproduction  in- 
creased with  increasing  salinity.  Hatching  of  dia- 
pause eggs  was  delayed  and  total  percent  hatch 
decreased  as  salinity  increased,  with  hatching  fail- 
ing at  159  g/1.  The  life-time  reproductive  potential 
of  individuals  decreased  linearly  over  the  seven 
salinities  tested.  A  decrease  in  the  productivity  of 
the  A.  monica  population  is  predicted  and  even 
extinction  is  possible  with  nearly  equilibrated  salin- 
ities. (Author's  abstract) 
W87-O2180 


RELATTVE  SALT  TOLERANCE  OF  CAKILE 
EDENTULA  (BRASSICACEAE)  FROM  LACUS- 
TRINE AND  MARINE  BEACHES, 

California  Univ.,  Davis.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02182 


PRECISION  OF  A  FIELD  METHOD  FOR  DE- 
TERMINATION OF  PH  IN  DILUTE  LAKES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02186 


DENSITY  STRATIFICATION  IN  IONICALLY 
ENRICHED  ONONDAGA  LAKE,  U.S.A., 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02187 


BASE  NEUTRALIZING  CAPACITY  OF  SEDI- 
MENTS FROM  AN  ACIDIC  LAKE, 

Booth   Aquatic  Research  Group,   Inc.,  Toronto 

(Ontario). 

L.  A.  Molot. 

Water,  Air,  and  Soil  Pollution,  Vol.  27,  No.  3/4,  p 

297-304,  1986.  4  tab,  20  ref. 

Descriptors:  'Base  neutralizing,  'Sediments, 
•Acidic  lakes,  Bowland  Lake,  Sediment  cores,  Ra- 
diolabeling,  Radiometer,  pH  meter. 

The  base  neturalizing  capacity  (BNC)  of  acidic 
lake  sediments  may  influence  the  amount  of  neu- 
tralizing agent  required  to  neutralize  a  lake  if  the 
sediment  BNC  is  large  relative  to  the  BNC  of 
overlying  waters.  The  extent  of  in  situ  sediment 
BNC  in  acidic  Bowland  Lake  was  inferred  by 
measuring  the  loss  of  Ca-45  to  acidic  sediments 
from  labeled  lake  water  neutralized  with  CaC03, 
and  measuring  exchangeable  Ca  in  sediments  col- 
lected prior  to  and  following  neutralization  of 
Bowland  lake  with  calcite.  The  BNC  derived  from 
Ca-45  radiolabeling  experiment  was  0.01  mg 
CaC03/g  w  wt.  The  mean  losses  of  Ca-45  from 
the  aqueous  phase  of  neutralized  and  untreated 
sediment/water  mixtures  were  not  significantly  dif- 
ferent. The  mean  pH  of  both  neutralized  an  un- 
treated mixtures  decreased  to  4.0  during  incuba- 
tion. Sediment  BNC  estimates  derived  from  litera- 
ture data  may  be  overestimated  because  of  the 
inclusion  of  anoxic  sediments  containing  significant 
amounts  of  reduced  Fe.  There  was  no  significant 
difference  in  exchangable  Ca  between  sediment 
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from  untreated  Bowland  Lake  and  sediments  col- 
lected 10  m  after  whole-lake  neutralization  indicat- 
ing that  little  of  the  supplied  alkalinity  had  been 
lost  to  the  sediments.  Hence,  in  situ  sediment  BNC 
was  probably  small  in  Bowland  Lake.  (Author's 
abstract) 
W87-02190 


CHANGES  IN  LIGHT  ATTENUATION 
DURING  FTLLING,  STABILIZATION  AND  OP- 
ERATION OF  A  RESERVOHt, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  F.  B.  Trama. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.  1/2,  p  27-37,  1986.  4  fig,  3  tab,  27  ref. 

Descriptors:  'Light  attenuation,  'Reservoirs, 
Plankton,  Secchi  disc  transparency,  Chlorophyll  a, 
Adsorption,  Scattering,  Downwelling  irradiance, 
Flow-augumentation  releases,  Water  storage. 

Transformation  in  light  attenuation  (Kd)  and 
Secchi  disc  transparency  (SD)  in  Round  Valley 
Reservoir,  New  Jersey,  are,  documented  over  a  17 
yr  period  (1966-1983).  Attenuation  was  partitioned 
empirically,  according  to  contributions  from  chlo- 
rophyll a  and  non-phytoplanktonic  components, 
and  mechanistically,  according  to  contributions 
from  the  processes  of  adsorption  and  scattering. 
Pertinent  measurement  included  downwelling  irra- 
diance, SD,  and  chlorophyll  a.  Light  attenuation 
levels  were  high  during  the  first  year  of  filling,  but 
dropped  substantially  by  the  second  year  of  filling. 
Further  major  reductions  in  K  sub  d  were  ob- 
served following  the  transition  phase.  Average  S 
sub  D  values  for  1966,  1967,  and  following  the 
transition  phase  were  1.4,  3.2,  and  7.3  m,  repective- 
ly.  Throughout  these  major  changes  the  relative 
contributions  of  absorption  and  scattering  to  at- 
tenuation remained  essentially  uniform.  Chloro- 
phyll a  explained  a  significant  portion  of  the  ob- 
served variability  in  K  sub  d  over  the  monitored 
period.  However,  different  regimes  of  attenuation 
were  apparent.  Refilling  of  the  reservoir  following 
flow-augmentation  releases  resulted  in  increases  in 
K  sub  d,  associated  with  increases  of  non-phyto- 
planktonic attentuating  materials.  The  increase  in 
K  sub  d  caused  the  development  of  increased 
density  gradients  in  the  metalimnion  of  the  reser- 
voir during  mid-summer,  and  probably  thereby 
reduced  vertical  mixing.  (Author's  abstract) 
W87-02196 


ALGAL  BLOOMS:  CONSEQUENCES  AND  PO- 
TENTIAL CURES, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02218 


WIND- WAVE  PREDICTION, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-02225 


ENERGY  BUDGET  FOR  THE  ZOOBENTHOS 
OF  MIRROR  LAKE,  NEW  HAMPSHDIE, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

D.  Strayer,  and  G.  E.  Likens. 

Ecology  ECOLAR,  Vol.  67,  No.  2,  p  303-313, 

April  1986.  2  fig,  4  tab,  90  ref,  1  append. 

Descriptors:  'Energy  flow  models,  'Assimilation, 
•Benthic  algae,  'Biomass,  'Limnology,  'Mathe- 
matical models,  'Aquatic  productivity,  'Predation, 
Littoral  zone,  Diets,  Lakes,  Energy,  Benthos,  Oli- 
gotrophic  lakes,  New  Hampshire,  Mirror  Lake. 

As  part  of  a  comprehensive  study  of  the  entire 
metazoan  benthos  of  Mirror  Lake,  New  Hamp- 
shire an  energy  budget  of  the  entire  lake  communi- 
ty was  constructed  by  indirect  means.  The  analysis 
is  directed  at  three  basic,  questions:  (1)  what 
sources  of  energy  support  the  zoobenthos,  (2)  what 
is,  the  fate  of  zoobenthic  production,  and  (3)  how 
important  is  the  meiofauna,  in  zoobenthic  energe- 
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tics.  Because  the  analysis  is  indirect  and  involves, 
several  approximations  and  assumptions,  the  nu- 
merical results  are,  approximate  and  must  be  inter- 
preted cautiously.  The  results  are  sufficiently 
robust  to  support  several  broad  conclusions  about 
energy  flow  in  the  zoobenthos  that  should  be  of 
general  interest  to  ecologists.  Data  on  abundance, 
biomass,  and  diet  of  benthic  animals  were  com- 
bined with,  estimates  of  annual  production/bio- 
mass  ratios  to  construct  a  model  of  energy  flow 
through  the  zoobenthos  of  this  small,  oligotrophic 
lake.  Because  the  meiofauna  are  included,  the 
model  provides  the  first  accounting  of  energy  flow 
through  an  entire  zoobenthic  community  in  fresh- 
water. About,  half  of  the  zoobenthic  assimilation  of 
carbon  is  due  to  the  meiofauna,  Although  detriti- 
vory  supports  about  half  of  community  assimila- 
tion, benthic  algae  are  an  important  energy  source 
to  the  zoobenthos,  especially  in  the  littoral  zone. 
This  suggests  the  importance  of  benthic  algae  in 
lacustrine  energy  budgets  has  been  underestimated. 
Major  fates  of  zoobenthic  production  in  Mirror 
Lake  include  invertebrate  predation,  insect  emer- 
gence and  fish  predation.  Invertebrate  predation  is 
the  dominant  fate,  and  accounts  for  80%  of  zoo- 
benthic production.  (McFarlane-PTT) 
W87-02228 


RELATIONSHIP  BETWEEN  NUTRIENTS, 
DOMINANT  IONS,  AND  PHYTOPLANKTON 
STANDING  CROP  IN  PRAIRIE  SALINE 
LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
J.  F.  H.  Bierhuizen,  and  E.  E.  Prepas. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.  42,  No.    10,  p   1588-1594, 
October  1985.  3  fig,  5  tab,  39  ref. 

Descriptors:  'Nutrients,  'Limnology,  'Ions,  *Phy- 
toplankton,  *  Saline  lakes,  Salinity,  Alberta, 
Canada,  Chemical  properties,  Chlorophyll  a,  Phos- 
phorus, Nitrogen,  Model  studies,  Prediction,  Con- 
ductivity, Dissolved  solids,  Sodium  ions,  Biomass. 

The  relationship  between  salinity,  nutrients  and 
phytoplankton  standing  crop  in  samples  from  20 
inland  saline  lakes  in  Alberta,  Canada  was  evaluat- 
ed. Chemical  characteristics  of  those  lakes  with 
similar  ionic  composition  were  tested  for  signifi- 
cant correlations  of  chlorophyll  a  (Chi  a).  The 
relationship  between  total  phosphorus  (TP)  and 
total  nitrogen  (TN)  and  Chi  a  in  saline  lakes  was 
compared  with  empirical  models  developed  for 
freshwater  lakes  to  determine  whether  the  relation- 
ship between  Chi  a  and  nutrients  in  saline  lakes 
was  different  than  that  in  freshwater  lakes.  There 
was  a  significant  positive  relationship  between  TP 
and  Chi  a  in  saline  lakes  with  TN  to  TP  ratios 
greater  than  12  (by  weight).  In  these  cases,  devi- 
ations between  Chi  a  levels  predicted  from  the 
models  and  observed  levels  were  positively  corre- 
lated with  conductivity,  total  dissolved  solids  and 
sodium  ions.  The  deviation  of  phytoplankton  bio- 
mass from  that  predicted  by  the  models  was  attrib- 
uted to  conductivity  or  dominant  ion  concentra- 
tion. (Michael-PTT) 
W87-02246 


EFFECTS  OF  ABUNDANCE  AND  WATER 
TEMPERATURE  ON  RECRUITMENT  AND 
GROWTH  OF  ALEWIFE  (ALOSA  PSEUDO- 
HARENGUS)  NEAR  SOUTH  BAY,  LAKE 
HURON,  1954-82, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
Lake  Huron  Fisheries  Research  Unit. 
B.  A.  Henderson,  and  E.  H.  Brown,  Jr. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.  42,   No.    10,  p   1608-1613, 
October  1985.  1  fig,  4  tab,  23  ref. 

Descriptors:  •Alewife,  'Water  temperature,  'Lake 
Huron,  Fish  populations,  Growth,  Recruitment, 
Fish  food,  Temperature  effects. 

Four  hypotheses  on  the  effects  of  stock  size  and 
water  temperature  on  growth  and  recruitment 
were  statistically  tested  on  samples  of  alewives 
spawning  in  South  Bay,  Lake  Huron  between  1954 
and  1982.  The  number  of  recruits  per  spawner  was 
not  a  function  of  parental  stock  size,  but  depended 
on  surface  water  temperatures  in  June  and  July. 


Although  the  size  of  both  males  and  females  at  age 
three  years  was  positively  related  to  surface-water 
temperatures  in  the  three  preceding  summers, 
growth  rates  were  a  function  of  water  tempera- 
tures only  during  the  second  year  of  growth. 
Growth  rates  during  the  first  three  years  of  growth 
were  all  related  to  year-class  strength.  Population 
abundance  through  recruitment  appeared  to  be 
affected  by  water  temperature,  while  growth  was 
mostly  affected  through  intraspecific  competition 
for  food.  (Michael-PTT) 
W87-02247 


COMPARISON  OF  SUMMER  AND  WINTER 
OXYGEN  CONSUMPTION  RATES  IN  A  TEM- 
PERATE DIMICTIC  LAKE, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Bi- 
ology. 

G.  A.  Linsey,  and  D.  C.  Lasenby. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.   42,  No.    10,  p   1634-1639, 
October  1985.  5  fig,  4  tab,  24  ref. 

Descriptors:  *Limnology,  'Oxygen  requirements, 
•Dimictic  lakes,  •  Seasonal  variation,  •Tempera- 
ture effects,  Oxygen  demand,  Oxygen  depletion, 
Ontario,  Hypolimnion,  Rainfall  impact,  Water 
sampling. 

The  winter  rate  of  oxygen  loss  as  determined  from 
oxygen  profiles  differed  significantly  from  the  hy- 
polimnetic  rate  in  a  temperate  dimictic  lake  in 
southern  Ontario.  Sediment  oxygen  demand 
(SOD)  and  water  column  oxygen  demand  (WOD) 
did  not  significantly  change.  In  summer,  the  sum  of 
SOD  and  WOD  closely  approximated  the  hypo- 
limnetic  deficit,  but  in  winter,  SOD  plus  WOD 
overestimated  the  observed  oxygen  consumption 
rate.  Measurement  of  primary  production  and  an 
estimate  of  rainwater  influx  demonstrated  that  both 
could  be  significant  sources  of  oxygen  input  during 
winter.  Although  both  SOD  and  WOD  were 
found  to  vary  significantly  between  sampling  sites, 
a  central  station  yielded  mean  seasonal  values  that 
closely  approximated  those  obtained  by  combining 
data  from  all  stations.  (Michael-PTT) 
W87-02248 


SHORT-TERM  EFFECT  ON  THE  METABO- 
LISM OF  LOTIC  BENTHIC  COMMUNITIES 
FOLLOWING  EXPERIMENTAL  ACIDIFICA- 
TION, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02249 


SELENRJM  REQUIREMENT  OF  A  BLOOM- 
FORMTNG  PLANKTONIC  ALGA  FROM 
SOFTWATER  AND  ACTDDTTED  LAKES, 

University  of  Western  Ontario,  London.  Dept.  of 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02252 


SPRING  MELTWATER  MTXTNG  IN  SMALL 
ARCTIC  LAKES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
M.  A.  Bergmann.,  and  H.  E.  Welch. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.   42,   No.    11,  p   1789-1798, 
November  1985.  10  fig,  3  tab,  21  ref. 

Descriptors:  'Arctic  lakes,  'Snowmelt,  'Mixing, 
Lake  ice,  Ice  cover,  Ice  thickness,  Ice-water  inter- 
faces, Seasonal  variation,  Tritium,  Dye  releases, 
Water  circulation,  Model  studies,  Tracers. 

The  applicability  of  theoretical  lake  water  turnov- 
er times  to  the  modeling  of  ice-covered  lakes  was 
evaluated  in  a  study  of  meltwater  mixing  in  small 
arctic  lakes.  Two  tritium  additions  were  made,  one 
of  which  was  mixed  with  unfrozen  lake  water  at 
the  time  of  maximum  lake  ice  thickness,  and  the 
other  of  which  was  mixed  with  the  lake  immediate- 
ly after  freezing.  Dye  experiments  were  also  per- 
formed to  define  the  spatial  and  temporal  distribu- 
tion of  the  inflow  and  icemelt  layers.  Results  of 
tritiated  water  and  dye  addition  and  profiles  of 
conductance  and  temperature  showed  that  during 


ice-on,  low-density  meltwater  floated  in  a  thin 
layer  under  the  ice,  extended  over  the  entire 
subice-surface  area  and  left  the  lake  without 
mixing  with  the  heavier  subice  water.  These  results 
indicate  that  lake  models  that  incorporate  a  lake 
flushing  rate  term  should  be  modified  to  accommo- 
date the  lack  of  meltwater  mixing  beneath  spring 
ice  and  that  more  attention  be  given  to  early  spring 
meltwater  chemistry  and  its  distribution  within  the 
upper  lake  strata.  (Michael-PTT) 
W87-02253 


SPECTES-SPECTFIC     EFFECTS     OF     SUBLE- 
THAL CONCENTRATIONS  OF  CADMIUM  ON 
FRESHWATER  PHYTOPLANKTON  COMMU- 
NITIES IN  A  CANADIAN  SHIELD  LAKE, 
Kansas  State  Biological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02258 


GROWTH  AND  BIOMASS  ALLOCATION  OF 
RUPPIA  OCCTDENTALIS  IN  THREE  LAKES 
DIFFERING  IN  SALINITY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
B.  C.  Husband,  and  M.  Hickman. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  11,  p  2004-2014,  November  1985.  14  fig,  8  tab, 
44  ref.  NSERC  (Canada)  A6384. 

Descriptors:  'Biomass,  'Limnology,  'Saline  lakes, 
•Ruppia  occiden talis,  Plant  growth,  Plant  tissues, 
Salinity,  Salt  tolerance,  Dissolved  solids. 

Growth  and  biomass  accumulation  in  populations 
of  Ruppia  occidentals  from  three  Alberta  lakes 
spanning  a  wide  range  of  total  dissolved  solids 
were  compared  to  evaluate  the  hypothesis  that 
growth  and  distribution  increases  with  the  degree 
of  salinity.  Growth  and  biomass  allocation  of  indi- 
viduals were  correlated  with  lake  chemistry.  Plants 
from  the  freshwater  lake  exhibited  characteristics 
associated  with  moderate  chemical  deficiency.  The 
proportion  of  total  dry  weight  decreased  in  roots 
and  increased  in  shoots  with  salinity,  but  varied 
little  among  lake  depths.  Changes  in  dry  shoot 
weight  resulted  from  vertical  growth  in  the  saline 
lakes,  but  were  caused  by  horizontal  growth 
through  tiller  production  in  the  freshwater  lake. 
The  number  of  flowering  individuals  in  the  popula- 
tion increased  with  salinity.  The  frequency  of  oc- 
curence and  percentage  of  Ruppia  coverage  within 
each  lake  reflected  its  respective  growth  rate  and 
reproduction.  Ruppia  distributions  were  character- 
ized by  interactions  between  salinity  and  depth 
distribution  and  substratum  type.  Saline  conditions 
are  required  by  Ruppia  for  maximum  growth  and 
reproduction.  Its  absence  from  many  freshwater 
lakes  is  due  most  likely  to  chemical  constraints  on 
survival  or  on  the  competitive  ability  of  Ruppia. 
(Michael-PTT) 
W87-02259 


UNCERTAINTY  IN  PHOSPHORUS  RETEN- 
TION, WILLIAMS  FORK  RESERVOIR,  COLO- 
RADO, 

Geological  Survey,  Denver,  CO. 

J.  W.  LaBaugh. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1684-1692,  November  1985.  5  fig,  1  tab, 

27  ref. 

Descriptors:  'Phosphorus,  'Fate  of  pollutants, 
•Water  budget,  'Retention,  'Reservoirs,  'Colora- 
do, Mathematical  equations,  Mathematical  models, 
Statistical  analysis,  Prediction. 

Uncertainties  in  the  calculation  of  water  and  phos- 
phorus budgets  were  modeled  to  show  their  effect 
on  the  interpretation  of  phosphorous  retention  data 
for  a  bottom-withdrawal  reservoir.  Ungaged  com- 
ponents of  the  water  budget  were  estimated  from 
the  residual  of  measured  terms.  The  residual  ac- 
counted for  <30%  of  total  water  input  and  for 
>45%  of  total  phosphorus  input  in  each  year  of 
the  three  year  study.  Uncertainty  in  phosphorus 
retention  data  was  largely  because  of  uncertainty 
in  the  total  phosphorus  input  due  to  use  of  a 
residual  term.  (Author's  abstract) 
W87-02281 
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)PTICAL  PROPERTIES  OF  NEW  ZEALAND 
AKES:  II.  UNDERWATER  SPECTRAL  CHAR- 
ACTERISTICS AND  EFFECTS  ON  PAR  AT- 
■ENTUATION, 

Apartment  of  Scientific  and  Industrial  Research, 
"aupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

I.  Howard-Williams,  and  W.  F.  Vincent, 
irchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
Jo.  4,  p  441-457,  October  1985.  4  fig,  4  tab,  31  ref. 

)«criptors:  'Limnology,  *New  Zealand,  'Lakes, 
Optical  properties,  Spectral  analysis,  Photosyn- 
lesis,  Radiation,  Dissolved  solids,  Water  depth, 
.ight  intensity,  Light  absorbance,  Model  studies. 

"he  underwater  penetration  of  photosynthetically 
vailable  radiation  (PAR)  within  discrete  wave- 
ands  was  measured  in  34  New  Zealand  lakes  with 
quantum  irradiance  sensor  fitted  with  various 
olor  filters.  The  field  data  were  used  to  derive  the 
,'aveband  specific  absorption  coefficients  for  a 
mge  of  lake  types.  These  were  subsequently  porti- 
oned into  absorption  components  due  to  dis- 
slved  organic  matter  (obtained  by  spectrophoto- 
»etry),  water  and  seston.  Most  lakes  showed  a 
pectral  shift  in  PAR  with  depth,  but  the  geother- 
lal  lakes  examined  were  anomalous  both  in  their 
eld  spectral  characteristics  and  laboratory  absor- 
ance  spectra.  The  depth  dependence  of  diffuse 
Herniation  coefficient  (k  sub  d)  for  full  spectrum 
AR  is  illustrated  with  a  simple  conceptual  model, 
"he  rate  of  decline  of  K  sub  d  to  K  sub  alpha  (the 
leasured  minimum  extinction  coefficient  for  PAR) 
nth  depth  varied  considerably  between  broad  lake 
ategories.  These  data  re-emphasize  the  problems 
ssociated  with  apparent  optical  properties  (such  as 
[  sub  d)  in  the  analysis  of  specific  light  absorbing 
omponents.  (Author's  abstract) 
/87-02309 


VATLABILrrY  OF  PHOSPHORUS  UPWELL- 
NG  FROM  DION-RICH  ANOXIC  HYPOLIM- 
SA, 

IcGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 

gy- 

i.  K.  Nurnberg. 

Lrchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 

lo.  4,  p  459-476,  October  1985.  9  fig,  3  tab,  26  ref. 

)escriptors:  •Limnology,  'Phosphorus,  'Upwell- 
lg,  'Hypolimnion,  'Lake  Magog,  'Quebec,  Ther- 
locline,  Thermal  stratification,  Nitrogen,  Nutrient 
ycling,  Phytoplankton,  Bioassay. 

t  is  hypothesized  that  the  biological  availability  of 
hosphorus  from  anoxic,  iron-rich  hypolimnia  after 
lixing  with  aerated  surface  water  is  high.  During 
tratification  in  Lake  Magog,  Quebec,  slow  ther- 
locline  erosion  begins  to  fertilize  the  trophogenic 
one  with  the  upwelling  phosphorus,  as  suggested 
y  a  decreased  N:P  ratio,  decreased  rates  of  phos- 
hate  uptake,  increased  soluble  reactive  phospho- 
us  (SRP)  and  total  phosphorus  concentrations.  At 
ill  turnover,  rapid  thermocline  erosion  results  in 
ignificant  increases  in  SRP,  particulate  reactive 
hosphorus,  biological  particulate  phosphorus  and 
Dtal  phosphorus.  The  fall  mass  balance  of  Lake 
iagog  indicates  that,  despite  high  iron  concentra- 
ions  in  the  hypolimnion,  at  most  30%  of  hypolim- 
irtic  phosphorus  formed  an  iron-phosphorus  Com- 
dex, while  30%  was  incorporated  into  plankton 
nd  30%  stayed  as  SRP.  Bioassays  showed  that  55- 
5%  of  the  surface  SRP  is  bioavailable.  Laborato- 
y  studies  suggest  that,  in  iron-rich  lakes  where  the 
lypolimnetic  water  is  greatly  diluted,  up  to  90%  of 
lypolimnetic  phosphorus  can  be  available  to  the 
ilankton.  (Author's  abstract) 
V87-02310 


'HASED  CELL  DIVISION  AND  GROWTH 
ttTE  OF  A  PLANKTONIC  DINOFLAGEL- 
ATE,  CERATTUM  HTRUNDINELLA,  IN  RE- 
LATION TO  ENVIRONMENTAL  VARIABLES, 

rennessee  Univ.,  Knoxville.   Dept.  of  Ecology. 
A.  M.  Elser,  and  W.  O.  Smith. 
Vrchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  104, 
"to.  4,  p  477-491,  October  1985.  5  fig,  3  tab,  43  ref. 

descriptors:  'Plankton,  'Population  dynamics, 
'Dinoflagellates,    'Lambert  Quarry,    'Tennessee, 


Ceratium  hirundinella,  Oak  Ridge,  Water  depth, 
Temperature,  Microbiological  studies,  Chloro- 
phyll, Light  intensity,  Growth. 

Growth  rates  and  the  timing  of  cellular  division  of 
Ceratium  hirundinella  populations  in  Lambert 
Quarry,  a  small  quarry  lake  near  Oak  Ridge,  Ten- 
nessee, were  investigated  to  relate  population 
growth  to  environmental  variables.  Ceratium 
growth  rates  were  calculated  from  counts  of  binu- 
cleated,  recently  divided  and  non-divided  cells  in 
samples  taken  from  discrete  depths  within  the 
water  column  over  24-hr  periods.  Maximum  fre- 
quency of  binucleated  cells  occurred  at  2.00  hr; 
approximately  4  to  10%  of  the  population  divided 
each  day.  Doubling  times  calculated  from  these 
observations  ranged  from  7  to  15  days  and  closely 
corresponded  to  estimates  of  growth  rates  based 
on  C-14  assimilation.  Vertical  profiles  of  cell  num- 
bers suggested  that  C.  hirundinella  migrated  verti- 
cally, although  the  quantitative  variations  in  chlo- 
rophyll were  not  large.  Light  intensity  appeared  to 
be  the  most  important  environmental  factor  gov- 
erning C.  hirundinella  growth,  although  tempera- 
ture and  nutrient  availability  may  also  have  played 
important  roles.  (Author's  abstract) 
W87-02311 


PEG-MODEL  OF  SEASONAL  SUCCESSION 
OF  PLANKTONIC  EVENTS  IN  FRESH 
WATERS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

U.  Sommer,  Z.  M.  Gliwicz,  W.  Lampert,  and  A. 
Duncan. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  4,  p  433-471,  June  1986.  7  fig,  1  tab,  193  ref. 

Descriptors:  'Plankton,  'Seasonal  events,  'Lim- 
nology, 'Lakes,  'Model  studies,  Phytoplankton, 
Zooplankton,  Lake  Constance,  Reservoirs,  Ponds, 
Algae,  Biomass,  Eutrophic  lakes,  Oligotrophic 
lakes. 

A  model  is  proposed  which  consists  of  24  sequen- 
tial statements  which  describe  step  by  step  the 
seasonal  events  which  occur  in  the  phytoplankton 
and  zooplankton  of  an  idealized  'standard'  lake, 
based  upon  the  well-studied  Lake  Constance. 
These  statements  have  been  confronted  with  the 
real  situations  which  exist  in  24  different  lakes, 
reservoirs  and  ponds  which  have  been  extensively 
studied.  The  confrontation  of  the  model  with  em- 
pirical data  reveals  a  major  dichotomy  in  the  suc- 
cessional  pathways  which  occur  in  lakes  with  and 
without  elevated  levels  of  summer  algal  biomass. 
This  dichotomy  together  with  other  significant 
features,  such  as  the  extent  of  grazing  pressure,  are 
compared  with  the  traditional  distinction  of  water 
bodies  into  trophic  types  (eutrophic,  oligotrophic). 
Succession  in  plankton  is  understood  to  be  predict- 
able and  directional  although  it  may  be  disturbed 
by  irregular  physical  events.  (Author's  abstract) 
W87-02331 


GREEN,  BLUEGREEN  AND  DIATOM  ALGAE: 
TAXONOMIC  DIFFERENCES  IN  COMPETI- 
TIVE ABILITY  FOR  PHOSPHORUS,  SILICON 
AND  NITROGEN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

D.  Tilman,  R.  Kiesling,  R.  Sterner,  S.  S.  Kilham, 

and  F.  A.  Johnson. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  4,  p  473-485,  June  1986.  2  fig,  1  tab,  32  ref. 

NSF  Grants  DEB  79-04250  and  OCE  78-27016. 

Descriptors:  'Chlorophyta,  'Limnology,  'Dia- 
toms, 'Algae,  'Lake  Michigan,  'Lake  Superior, 
•Eau  Galle  Reservoir,  Wisconsin,  Taxonomy, 
Phosphorus,  Silicon,  Nitrogen,  Algal  growth, 
Temperature,  Nutrients. 

Phytoplankton  communities  from  Lake  Superior, 
Lake  Michigan,  and  Eau  Galle  Reservoir,  Wiscon- 
sin, were  subjected  to  a  range  of  supply  ratios  of 
two  potentially  limiting  resources.  The  resultant 
gradients  in  resource  availability  produced  consist- 
ent results  between  the  three  independent  research 
efforts.  In  all  cases,  diatoms  were  superior  com- 
petitors under  phosphorus  limitation  with  green 


Lakes — Group  2H 

and  bluegreen  algae  dominant  under  nitrogen  limi- 
tation. The  dominance  of  these  major  taxa  in  rela- 
tion to  Si:P  and  N:P  supply  ratios  was  temperature 
dependent.  Diatoms  dominated  a  broader  range  of 
nutrient  conditions  below  14  C.  Green  and  blue- 
green  algae  were  dominant  in  flasks  with  moderate 
to  low  Si:P  and  N:P  supply  rates,  and  dominated  a 
wider  range  of  supply  ratios  at  higher  temperatures 
(17  C  and  24  C).  These  relationships  support  the 
hypothesis  that  temperature-dependent  resource 
competition  may  be  an  important  process  structur- 
ing natural  algal  communities.  They  could  explain 
the  shift  to  dominance  by  bluegreen  and  green 
algae  in  mid-latitude,  mildly-productive  phospho- 
rus-limited lakes  with  culturally  derived  phospho- 
rus additions  and  warming.  (Lantz-PTT) 
W87-02332 


SEASONAL  AND  AREAL  DIFFERENCES  IN 
THE  THYROrD  HISTOLOGY  OF  THE  VEN- 
DACE  (COREGONUS  ALBULA  L.)  IN  FRESH 
AND  BRACKISH  WATERS  IN  FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Applied  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02333 


COMMERCIAL  FISH  CATCHES  AS  AN  INDEX 
OF  LAKE  EUTROPHICATION, 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

M.  Leopold,  M.  Bninska,  and  W.  Nowak. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  4,  p  513-524,  June  1986.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Eutrophication,  'Fish  harvest, 
'Lakes,  Time  series  analysis,  Graphical  analysis, 
Mathematical  analysis,  Statistical  analysis,  Fisher- 
ies, Fish  management,  Water  quality  control. 

Analysis  of  the  trends  in  fish  catches  unequivocally 
shows  that  it  is  fully  possible  to  determine  the  rate 
of  a  eutrophication  process  in  lakes,  even  in  a 
macroscale,  on  the  basis  of  time  series  approach, 
with  fish  catches  approximated  by  parabolic 
curves.  Convergence  between  real  and  calculated 
(theoretical)  values  is  very  good  and  highly  signifi- 
cant statistically.  The  proposed  method  of  analysis 
allows  for  determining  the  regularities  in  species 
succession  induced  by  lake  eutrophication,  and  for 
finding  which  phenomena  are  not  directly  connect- 
ed with  this  process,  but  with  other  impacts  upon 
the  aquatic  environment,  both  negative  and  posi- 
tive. Moreover,  the  adopted  approach  allows  not 
only  for  the  presentation  of  the  changes  which 
have  already  taken  place  in  the  past,  but  also  for 
predicting  future  trends,  the  latter  aspect  being  of 
considerable  practical  importance.  Furthermore, 
this  method  of  analysis  is  of  an  instrumental  char- 
acter, and  can  be  used  for  assessing  the  efficiency 
of  fishery  management.  (Lantz-PTT) 
W87-02335 


EXPERIMENTAL  STUDIES  TO  THE  AUTOE- 

COLOGY  OF  GROENLANDIA  DENSA  (EX- 

PERTMENTELLE  UNTERSUCHUNGEN  ZUR 

AUTOKOLOGIE    VON    GROENLANDIA 

DENSA), 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Landeskultur  und  Pflanzenokologie. 

A.  Kohler,  and  U.  Meyer. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  4,  p  525-540,  June  1986.  9  fig,  3  tab,  13  ref. 

Descriptors:  'Plant  growth,  'Aquatic  plants, 
'Groenlandia  densa,  'Photosynthesis,  Oxygen, 
Carbon  dioxide,  Bicarbonate,  Plant  morphology, 
Plant  physiology,  Light  intensity. 

In  three  parts  the  ecological-physiological  reaction 
of  Groenlandia  densa  was  examined  by  varied  con- 
ditions in  the  laboratory  and  a  natural  habitat.  The 
experiments  showed  the  following  results:  (1)  In 
Erms-water,  as  a  natural  medium,  the  highest  NPR 
(16.6  mg  02/g/h/l)  was  found.  A  similar  result 
(16.0  mg  02/g/h/l)  was  obtained  by  using  aqua 
dest.  with  a  Gaudet-nutrient-solution,  which 
proved  to  be  equally  suitable.  In  tap  water,  just 
minor  NPR  could  be  determined  even  by  improv- 
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ing  other  conditions;  (2)  An  increase  in  luminous 
intensity  (0-30,000  lx)  brought  about  an  increase  of 
NPR,  with  the  point  of  compensation  at  850  lx. 
The  maximum  NPR  was  at  22  C.  The  dependence 
of  NPR  on  the  supply  of  C02/HC03  can  be 
shown  with  the  maximum  NPR  reached  at  pH7; 
and  (3)  Current  had  a  stimulating  effect  on  the 
growth  of  light  exposed  shoots.  Current  with 
shade  exposed  shoots  brought  about  minor  length 
and  inhibition  of  branches  and  roots.  (Lantz-PTT) 
W87-02336 


STRUCTURE  AND  DYNAMICS  OF  THE 
FRENCH  UPPER  RHONE  ECOSYSTEMS:  27. 
POPULATIONS  DYNAMICS  OF  GAMMARIDS 
(STRUCTURE  ET  FONCTIONNEMENT  DES 
ECOSYSTEMES  DU  HAUT-RHONE  FRAN- 
CAIS:  27.  DYNAMIQUE  DES  POPULATIONS 
DE  GAMMARES), 

Lyon-1  Univ.,  Villeurbanne  (France).  Dept.  de 
Biologie  Animale  et  Ecologie. 

T~)pcca  i  x 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  4,  p  541-558,  June  1986.  7  fig,  19  ref. 

Descriptors:  'Gammarids,  'Population  dynamics, 
•Rhone  River,  *Canal  de  Jonage,  'Canal  de  Miri- 
bel,  Seasonal  variation,  Ecosystems,  Graphical 
analysis,  Genissiat  Reservoir,  France. 

Populations  of  Gammarids  were  sampled  in  the 
Rhone  River  above  Lyon,  using  artificial  sub- 
strates, during  four  years  (from  April  1975  to  May 
1979).  From  January  1978  to  May  1979,  three 
sampling  places:  the  Rhone  River,  the  'canal  de 
Jonage'  and  the  'canal  de  Miribel',  were  compared. 
The  population  numbers  are  influenced  by  some 
factors  of  the  ecosystem,  mainly  the  discharge. 
The  life  history  graph  shows  the  presence  of  every 
size  throughout  the  year,  but  reproduction  is  high 
from  March  to  June  and  very  low  from  November 
to  January.  The  growth  is  largely  influenced  by 
the  season.  The  emptying  and  cleaning  of  the 
Genissiat  reservoir,  in  June  1978  strongly  disturbed 
the  populations  of  the  main  stream  and  of  the 
'canal  de  Jonage'.  The  populations  living  in  the 
'canal  de  Miribel'  were  not  damaged.  This  was 
probably  due  to  the  low  discharge  m  the  canal  at 
that  period.  (Author's  abstract) 
W87-02337 


ECOLOGY  OF  D7HIGENIA  TRUNCATA  IN 
LAGOS  LAGOON, 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

J.  A.  Oyenekan,  and  J.  E.  Bolufawi. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  4,  p  559-566,  June  1986.  4  fig,  11  ref. 

Descriptors:  *Iphigenia  truncata,  *Lagos  Lagoon, 
•Ecology,  Bivalves,  Saline  water,  Temperature, 
Dissolved  oxygen,  Ecological  distribution,  Nige- 


The  distribution,  habits  and  ecology  of  Iphigenia 
truncata  in  Lagos  lagoon  are  described.  The  bi- 
valve's response  to  varying  salinities,  temperature 
and  dissolved  oxygen  content  were  studied.  I.  trun- 
cata occurs  in  large  densities  in  the  shallow  muddy 
sand  deposits  of  the  Southeast  of  the  lagoon  where 
water  currents  are  low.  I.  truncata  is  stenohaline, 
abundant  in  salinities  between  0.5  and  23  parts  per 
thousand,  but  absent  in  higher  salinity  areas.  It 
rarely  burrows  below  3.5  cm  below  the  surface. 
When  completely  burrowed,  the  siphons  extend 
about  13  mm  above  the  sediment  surface.  The 
quiescent  temperature  is  42  C.  (Author's  abstract) 
W87-02338 


MORPHOLOGICAL  ADAPTATIONS  FOR  AL- 
LOCHTHONOUS  FEEDING  IN  RASBORA 
DANICONIUS  (HAMILTON), 

Kerala  Univ.,  Trivandrum  (India).  Dept.  of  Aquat- 
ic Biology  and  Fisheries. 
K.  P.  Kumar,  and  P.  A.  John. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
No.  4,  p  567-573,  June  1986.  8  fig,  1  tab,  16  ref. 

Descriptors:  'Morphology,  *Allochthonous  feed- 
ing, 'Rasbora  daniconius,  'Puntius  amphibius, 
Diets,  Fish  physiology,  Fish  diets. 


The  terminal  position  of  the  mouth  of  Rasbora 
daniconius  is  suitable  to  its  surface  feeding  and  the 
ventral  position  of  the  mouth  of  Puntius  amphibius 
is  suitable  to  its  bottom  feeding  nature.  The  gill 
rakers  in  P.  amphibius  are  more  numerous  and 
closely  spaced  when  compared  to  R.  daniconius. 
This  is  so  because  R.  daniconius  does  not  require  a 
sieving  mechanism  to  feed  on  its  allochthonous 
diet.  The  distal  ends  of  the  pharyngeal  teeth  of  R. 
daniconius  would  prevent  the  more  volatile  terres- 
trial insects  present  in  its  allochthonous  diet  from 
escaping  from  the  oral  grip  whereas  P.  amphibius 
does  not  require  such  an  adaptation.  Both  have  a 
well  defined  masticatory  apparatus  and  so  the 
stomach  is  replaced  by  an  intestinal  bulb  in  both. 
The  allochthonous  food  being  predominantly  car- 
nivorous, R.  daniconius  has  a  lower  RLG  value 
compared  to  P.  amphibius  which  has  an  omnivo- 
rous and  predominantly  herbivorous  diet.  (Lantz- 
PTT) 
W87-02339 


ENZYMATIC  DECOMPOSITION  OF  ORGAN- 
IC MATTER  BY  BACTERIA  IN  AN  EUTRO- 
PHIC  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02340 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  II.  HALF- 
SATURATION  CONSTANT  FOR  NITROGEN 
ASSIMILATION  BY  FRACTIONATED  PHYTO- 
PLANKTON  IN  DD7FERENT  TROPHIC 
AREAS, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
O.  Mitamura. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  2,  p  167-182,  August  1986.  2  fig,  4  tab,  30  ref. 

Descriptors:  'Ureas,  'Metabolism,  'Euphoric 
layer,  'Lake  Biwa,  'Nitrogen  cycle,  Phytoplank- 
ton,  Limnology,  Ammonia,  Chemical  analysis, 
Population  dynamics,  Trophic  zone,  Japan. 

To  obtain  some  information  on  the  influence  of 
natural  phytoplankton  cell  size  and  the  trophic 
state  of  the  water  region  upon  the  response  of  urea, 
ammonia  and  nitrate  nitrogen  assimilation  and  urea 
decomposition,  sample  waters  taken  from  surface 
layers  at  four  stations  showing  a  different  trophic 
character  in  Lake  Biwa  were  separated  into  three 
fractions.  The  assimilation  of  urea  and  ammonia 
nitrogen  by  phytoplankton  populations  in  the 
smaller  fraction  (<  25  micron)  exceeded  those  in 
the  middle  (25-70  micron)  and  larger  fractions 
(>70  micron).  The  results  of  fractionated  experi- 
ments of  the  urea  decomposition  showed  a  similar 
trend  to  those  of  the  urea  nitrogen  assimilation. 
The  half-saturation  constants  (K  sub  s)  for  the 
nitrogen  assimilation  of  three  compounds  were 
lower,  or  comparable  to,  the  ambient  nitrogen 
concentrations.  The  K  sub  s  value  approximately 
increased  with  the  phytoplankton  cell  size  and  the 
trophic  state  of  the  water  region.  This  suggests 
that  the  phytoplankton  population  in  the  oligotro- 
phy area  has  adapted  to  the  lower  nutrient  con- 
centrations, and  has  the  capacity  for  a  higher  as- 
similation than  in  the  eutrophic  area.  The  smaller 
phytoplankton  would  have  a  competitive  advan- 
tage over  larger  phytoplankton  in  the  assimilation 
of  nitrogen.  (Author's  abstract) 
W87-02341 


THERMAL  STRATIFICATION  IN  A  TROPI- 
CAL AFRICAN  RESERVOIR  (THE  GUMA 
DAM,  SIERRA  LEONE), 

Fourah  Bay  Coll.,  Freetown  (Sierra  Leone).  Dept. 

of  Botany. 

O.  S.  M.  Mtada. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  2,  p  183-196,  August  1986.  7  fig,  11  ref. 

Descriptors:  'Thermal  stratification,  'Limnology, 
•Guma  Dam,  'Sierra  Leone,  'Reservoirs,  Tropical 
regions,  Temperature,  Epilimnion,  Withdrawal, 
Wind  abstraction,  Inflows. 


A  fifteen-month  study  of  the  Guma  Dam  showed 
that  it  was  thermally  stratified  for  eleven  months. 
Surface  warming  raised  the  temperature  of  this 
layer  from  22-30  C  while  prolonged  surface  stir- 
ring by  winds  produced  a  10  m  deep  epilimnion. 
Once  the  reservoir  was  stratified,  its  thermal  stabil- 
ity was  maintained  by  the  entry  of  cooler  waters 
from  the  inflows  which  entered  the  standing 
waters  as  profile-bound  density  currents  that 
always  kept  the  temperatures  of  the  bottom  layer 
below  those  ever  recorded  at  the  surface.  Hence 
there  was  not  significant  change  in  the  temperature 
of  the  bottom  layer.  Thermal  stratification  was  also 
promoted  by  bottom  water  withdrawal,  wind  ab- 
straction by  surrounding  forests  and  the  location  of 
the  Dam  in  a  depression.  The  breakdown  of  ther- 
mal stratification  was  caused  by  prolonged  surface 
cooling  and  increased  entry  of  flood  waters  from 
the  inflows  which  caused  overflowing  at  the 
Dam's  spillway  during  the  rainy  season.  Guma 
Dam  mixed  once  per  year  and  is  therefore  warm 
monomictic.  (Author's  abstract) 
W87-02342 


MICROBIAL  INVESTIGATIONS   IN   RIVERS: 

V.  TAXONOMICAL  ANALYSIS  OF  BACTERIA 

POPULATIONS   FROM   THE   RIVERS   ELBE 

AND  TRAVE  AT  DIFFERENT  SEASONS  (MDI- 

ROBIOLOGISCHE    UNTERSUCHUNGEN    IN 

FLUSSEN:    V.    TAXONOMISCHE    ANALYSE 

VON       BAKTERTENPOPULATIONEN       AUS 

ELBE    AND    TRAVE    ZU    VERSCHTEDENEN 

JAHRESZEITEN), 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Polarokolo- 

gie. 

M.  Bolter,  M.  Meyer,  and  G  Rheinheimer. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  2,  p  203-214,  August  1986.  2  fig,  5  tab,  17  ref. 

Descriptors:  'Taxonomy,  'Bacteria,  'Elbe  River, 
•Trave  River,  'Germany,  Population  dynamics, 
Seasonal  variation,  Statistical  analysis,  Hydrologic 
properties,  Chemical  analysis,  Data  interpretation. 

Analyses  by  numerical  taxonomy  of  saprophytic 
bacteria  of  two  diverse  rivers  (Elbe  and  Trave, 
Northern  Germany)  at  different  seasons  showed 
that  the  combination  of  the  bacteria  population 
was  more  influenced  by  the  season  than  by  locali- 
ty. A  comparison  of  concomitantly  monitored  hy- 
drological  and  chemical  parameters  by  non-para- 
metric statistics  and  cluster  analysis  underlined  this 
result  and  revealed  in  a  separation  of  the  summer 
aspect  from  the  other  data.  The  results  are  dis- 
cussed in  relation  to  literature  data.  The  impor- 
tance of  multivariate  data  analysis  in  such  studies  is 
pointed  out.  (Lantz-PTT) 
W87-02343 


ANALYSIS     OF     THE     EPHEMEROPTERA- 

EMERGENCE  OF  THE  BREJTENBACH  NEAR 

SCHLJTZ/HESSE    (F.R.G.),    (ANALYSE    DER 

EPHERMEROPTERA-JAHRESEMERGENZ 

DES       BREITENBACHES      BEI      SCHLITZ/ 

HESSEN      (BUNDESREPUBLTK      DEUTSCH- 

LAND)), 

U.  Jacob. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  2,  p  215-248,  August  1986.  8  fig,  18  tab,  20  ref. 

Descriptors:  'Insects,  'Breitenbach,  'Germany, 
'Population  dynamics,  Mayflies,  Aquatic  insects, 
Taxonomy,  Biomass,  Seasonal  variation,  Floods, 
Temporal  distribution,  Statistical  analysis. 

Ephemeroptera  emerging  from  the  Breitenbach,  a 
subterranean  stream  in  Hesse,  West  Germany  in 
1984,  were  analyzed  and  compared  with  mayfly 
emergence  from  the  preceding  year.  Five  (1984)  or 
seven  (1983)  greenhouses,  each  6  m  long,  were 
used  as  emergence  traps  along  a  2,000  m  stretch  of 
stream.  In  1984,  17,083  mayfly  specimens  (13  spe- 
cies) were  taken  in  the  traps.  The  13,  586  speci- 
mens collected  in  1983  included  two  additional 
species.  The  revised  Ephemeroptera  list  from  the 
Breitenbach  includes  16  species.  However,  only  six 
of  these  (Baetis  rhodani,  Baetis  vernus,  Ephermella 
ignila,  Ephermella  mucronata,  Paraleptophlebia 
submarginata  and  Centroptilum  luteolum)  appear 
to  be  permanently  established  in  the  Breitenbach, 
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ud  the  last  two  only  occasionally  contribute  sig- 
ificandy  to  total  biomass.  Dominance  structure 
lay  change  from  year  to  year,  and  in  particular, 
»e'  abundance  of  B.  vernus  varies  dramatically, 
iccording  to  findings  in  1983  and  1984,  emergence 
f  established  species  from  the  Breitenbach  pro- 
uces  a  low  early  summer  peak  during  the  first 
lird  of  June.  Thereafter  emergence  rates  are 
>wer,  extending,  when  the  weather  is  unfavorable, 
ito  July.  Later,  there  is  an  extremely  high  summer 
eak  accounting  for  most  of  the  annual  emergence. 
i  the  Breitenbach,  however,  only  B.  rhodani,  B. 
emus  and  E.  ignita  contribute  to  this.  Both  fem- 
oral emergence  patterns  and  monthly  diversity 
low  remarkable  agreement  between  1983  and 
984.  Summation  of  monthly  diversity  indices 
learly  demonstrates  diversity  losses  due  to  excep- 
onal  events,  such  as  floods,  or  egg  masses  falling 
ry.  Distribution  of  established  Ephemeroptera 
>ecies  along  the  Breitenbach  is  either  regular  (dis- 
ersed),  or  transgredient-proximal  (exhibiting  a 
;gular  cline).  This  agrees  with  and  documents  the 
onsiderable  homogeneity  of  the  system.To  de- 
:ribe  both  clinal  changes  in  the  Ephemeroptera 
tuna  and  'disturbances'  (siltation,  caused  by  local 
uman  interference)  mathematically,  H  sub  i.  a 
enaty-corrected  index  of  diversity  is  proposed, 
patial  patterns  of  H  sub  i  for  Ephemeroptera  in 
983  and  1984  agree  well  and  change  gradually 
long  the  stream,  thereby  revealing  a  clinal  trend 
f  H  sub  i,  at  least  for  Ephemeroptera,  in  the 
pirhithral  of  the  Breitenbach.  (Lantz-PTT) 
m-02344 


£ROBIC  UPTAKE  OF  FEOJD-PRECEPITAT- 
D  PHOSPHORUS  BY  MICROORGANISMS, 

,und  Univ.  (Sweden).  Limnological  Inst. 

.  Fleischer. 

Lrchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

lo.  2,  p  269-277,  August  1986.  5  fig,  22  ref. 

)escriptors:  'Aerobic  bacteria,  •Limnology, 
Iron,  •Phosphorus,  Microorganisms,  Chemical 
recipitation,  Sediments,  Enzymes,  Chemical  reac- 


'hosphorus  co-precipitated  with  Fe(III)  was  mi- 
robially  released  in  mixed  and  pure  cultures  as 
yell  as  in  intact  sediment-water  systems.  The  pre- 
ipitated  P  was  labelled  and  the  original  P  in 
microorganisms  was  left  unlabelled  in  order  to 
race  the  P  transfer.  Microorganisms  released  P 
rom  the  precipitate  under  aerobic  conditions 
vhile  the  Fe(III)  gel  was  solubilized  and  probably 
inderwent  peptization.  P  removed  from  the  pre- 
ipitate  was,  to  a  large  extent,  kept  in  the  microor- 
pnisms  as  these  later  released  P  under  anaerobic 
:onditions.  The  results  show  that  biotic  exchange 
trocesses  are  far  more  important  in  phosphorus 
[ynamics  than  previously  thought.  (Author's  ab- 
tract) 
V87-02346 


3RIGIN  AND  DEFORMATION  OF  HOLO- 
3NE  SHORELTNE  TERRACES,  YELLOW- 
STONE LAKE,  WYOMING, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Earth 

Sciences. 

3.  A.  Meyer,  and  W.  W.  Locke. 

jeology  GLGYB,  Vol.    14,  No.   8,  p  699-702, 

August  1986.  3  fig,  24  ref. 

Descriptors:  •Shores,  *Yellowstone  Lake,  •Wyo- 
ming, 'Geological  terraces,  'Geologic  history, 
Holocene  era,  Lake  formation,  Shorelines. 

3eodetic  surveys  within  the  Yellowstone  caldera 
liave  documented  active  uplift  that  is  most  likely 
zaused  by  magma  tic  processes  in  the  upper  crust. 
Along  the  northeast  shore  of  Yellowstone  Lake, 
maximum  relative  uplift  rates  are  10  mm/yr  for  the 
period  1923-1975.  However,  information  on  defor- 
mation prior  to  historic  instrumental  records  has 
been  lacking.  In  this  study,  closely  spaced  data  on 
elevations  of  postglacial  shoreline  terraces  around 
the  north  end  of  Yellowstone  Lake  reveal  complex 
tilting.  Though  most  Holocene  deformation  is 
probably  magma  related,  the  pattern  of  shoreline 
tilting  deviates  significantly  from  the  historic  pat- 
tern of  roughly  symmetric  inflation  of  the  caldera. 
Along  the  northeast  shore,  where  tilt  directions  of 


historic  and  shoreline  deformation  are  similar,  dif- 
ferential uplift  of  a  >  2500-yr-old  terrace  is  rough- 
ly 10  m;  this  gives  a  maximum  uplift  rate  of  4  mm/ 
yr.  These  unique  Holocene  terraces  may  exist  due 
to  episodic  deformation  because  vertical  move- 
ments affecting  the  lake  outlet  directly  control  lake 
level.  (Author's  abstract) 
W87-02370 


ROLE  OF  ORGANIC  ACIDS  IN  THE  ACID- 
BASE  STATUS  OF  SURFACE  WATERS  AT 
BICKFORD  WATERSHED,  MASSACHUSETTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

K.  N.  Eshleman,  and  H.  F.  Hemond. 
Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  10,  p  1503-1510,  October  1985.  5  fig,  3  tab,  44 
ref. 

Descriptors:  'Organic  acids,  'Acid  rain,  'Surface 
waters,  'Bickford  Watershed,  'Massachusetts, 
•Chemical  reactions,  Alkalinity,  Hydrogen  ion 
concentration,  Anions,  Cations,  Dissolved  organic 
carbon,  Watersheds,  Chemical  analysis,  Acid. 

An  experimental  field  study  of  the  alkalinity  and 
major  ion  budgets  of  Bickford  watershed  in  central 
Massachusetts  indicates  that  organic  acid  produc- 
tion by  the  ecosystem  contributes  measurably  to 
surface  water  acidification.  Applying  the  concepts 
of  alkalinity,  electroneutrality  of  solutions,  and 
mass  balance,  organic  acids  were  found  to  com- 
prise 20%  of  all  strong  acid  sources  on  one  sub- 
catchment  annually,  a  value  half  as  large  as  the 
measured  bulk  mineral  acid  deposition.  Inorganic 
cation  to  anion  ratios  in  Provencial  brook  varied 
between  1.0  in  winter  and  1.6  during  summer, 
suggesting  the  presence  of  up  to  100  microequiva- 
lents/L  of  unmeasured  charge  from  organic  anions 
during  the  growing  season.  Base  titrations  and 
ultraviolet  photooxidation  experiments  confirmed 
the  existence  of  low  pK  (3.5-5.0)  acidic  functional 
groups.  A  positive  linear  relationship  between  dis- 
solved organic  carbon  (DOC)  and  anion  deficit  for 
a  group  of  surface  and  groundwater  samples  indi- 
cates the  DOC  contains  about  7.5  microequivalents 
carboxylic  groups/gm  C.  Biological  factors  related 
to  both  upland  and  wetland  carbon  metabolism 
apparently  control  this  natural  acidification  phe- 
nomenon, which  has  not  been  documented  on 
other  watersheds  in  the  northeastern  United  States 
for  which  annual  alkalinity  budgets  have  been  de- 
termined. (Author's  abstract) 
W87-02380 


KESTERSON  STORY, 

Bureau  of  Reclamation,   Sacramento,  CA.  Mid- 
Pacific  Regional  Office. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02480 


INVESTIGATING  ERROR  IN  CALCULATION 
OF  AREAL  CHLOROPHYLL  A  CONCENTRA- 
TION EN  TWIN  LAKES,  COLORADO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
S.  G.  Campbell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB86  229606, 
A02  in  paper  copy,  A01  in  microfiche.  Report 
REC-ERC-85-9,  December  1985.  11  p,  8  fig,  2  tab, 
9  ref. 

Descriptors:  'Chlorophyll  A,  'Twin  Lakes,  'Colo- 
rado, 'Error  analysis,  'Limnology,  Chemical  anal- 
ysis, Sampling,  Water  analysis,  Water  depth, 
Algae,  Thermocline. 

Analysis  of  chlorophyll  a  data  collected  at  Twin 
Lakes,  Colorado,  from  1977  to  1981  indicated  a 
possible  error  in  areal  chlorophyll  concentrations 
extrapolated  from  six-point  samples  collected 
along  a  0-15  m  depth  profile.  Field  experiments  to 
identify  the  sources  of  error  in  areal  chlorophyll  a 
concentration  were  conducted  during  the  ice-free 
seasons  of  1982  and  1983.  Two  different  methods 
of  sample  collection  were  used.  The  first  was  a  six- 
point  depth  profile.  The  second,  an  integrated 
(composite)  0-15  m  sample  collected  with  a  flexible 


PVC  hose.  Two  probable  sources  of  error  were 
identified.  First,  a  standard  sampling  depth  (9  m) 
sometimes  coincided  with  the  bottom  of  the  ther- 
mocline during  summer  stratification.  Algae  tend 
to  settle  at  the  density  interface  along  the  bottom 
of  the  thermocline,  which  can  result  in  a  concen- 
trated layer  of  algae  of  variable  thickness.  Second, 
some  algal  layers  occurred  at  depths  not  routinely 
sampled  by  the  6-point  depth  profile  method.  (Au- 
thor's abstract) 
W87-02547 


BIGHORN    LAKE    -    19S2    SEDIMENTATION 
SURVEY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-02548 


PRIMARY  PRODUCnvrrY  (C-14)  AT  TWIN 
LAKES  COLORADO:  1973-81  STUDY  RE- 
SULTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

J.  F.  LaBounty,  S.  G.  Campbell,  and  J.  J.  Sartoris. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86  233285, 
A03  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-85-8,  December  1985.  35  p,  22  fig,  9 
tab,  19  ref,  append. 

Descriptors:  'Primary  productivity,  'Twin  Lakes, 
•Colorado,  *Carbon  radioisotopes,  Limnology, 
Lake  morphology,  Productivity,  Powerplants,  Ec- 
ological effects,  Nutrients,  Carbon,  Reservoirs. 

Primary  productivity  and  its  limiting  factors  were 
studied  in  Twin  Lakes,  Colorado,  during  1973-81, 
to  characterize  the  lakes  limnologically  before  op- 
erations began  at  the  pumped-storage  powerplant 
then  under  construction  on  the  lower  lake.  The 
lakes  are  a  pair  of  connected,  dimictic,  montane, 
drainage  lakes  of  glacial  origin,  classified  as  oligo- 
trophic.  The  upper  lake  receives  spring  runoff 
directly,  and  its  volume  strongly  influences  the 
limnology  of  both  lakes.  Both  lakes  also  receive 
unknown,  but  limited,  amounts  of  local  runoff 
which  -  like  spring  runoff  -  contains  nutrients  that 
support  primary  production  in  Twin  Lakes.  Based 
on  82  observations,  the  range  of  primary  produc- 
tion rates  in  the  upper  lake  is  1  to  104  mg  C/sq  m/ 
d.  That  in  the  lower  lake,  based  on  86  observa- 
tions, is  5  to  312  mg  C/sq  m/d.  The  mean  daily 
production  rate  for  the  same  number  of  observa- 
tions from  1973-81  was  33.6  and  63.9  mg  C/sq  m/ 
d.  The  average  annual  productivity  over  the  9 
years  of  study  was  11.3  and  25.8  g  C/sq  m/annum 
for  the  upper  and  lower  lakes,  respectively.  The 
maximum  rates  of  primary  production  were  ob- 
served at  spring  and  fall  circulation  periods.  The 
lowest  production  rates  were  observed  during 
winter,  under  the  ice,  especially  in  those  years 
when  snow  and  ice  cover  were  thickest.  Runoff 
transports  nutrients  that  are  at  other  times  limited. 
The  years  with  greatest  runoff  were  observed  to 
have  the  highest  rates  of  primary  production  in 
Twin  Lakes.  However,  these  higher  rates  were 
observed  only  in  the  lower  lake,  because  the  in- 
creased turbidity  and  flushing  caused  by  heavy 
spring  runoff  severely  limits  primary  production  in 
the  upper  lake.  The  data  in  this  report,  with  other 
limnological  and  fishery  data  from  Twin  Lakes, 
will  be  used  with  postconstruction  data  now  being 
collected  to  evaluate  the  effects  of  pumped-storage 
powerplant  operation  on  the  ecology  of  Twin 
Lakes.  (Author's  abstract) 
W87-02550 


PREDICTING  AND  EVALUATING  THE  EF- 
FECTS OF  ACIDIC  PRECIPITATION  ON 
WATER  CHEMISTRY  AND  ENDEMIC  FISH 
POPULATIONS  IN  THE  NORTHEASTERN 
UNITED  STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02552 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

ROLE  AND  IMPORTANCE  OF  ECOSYSTEMS 
IN  THE  BIOSPHERE, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02555 


WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02556 


21.  Water  In  Plants 


NITROGEN  FIXATION  BY  NON-LEGUMES  IN 
TROPICAL  AGRICULTURE  WITH  SPECIAL 
REFERENCE  TO  WETLAND  RICE, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Soil  Microbiology  Dept. 
I   Wfl.t3.n3.be 

Plant  and  Soil  PLSOA2,  Vol.  90,  No.  1-3,  p  343- 
357,  1986.  1  tab,  58  ref. 

Descriptors:  *Rice,  'Wetlands,  'Nitrogen  fixation, 
•Tropics,  'Cyanophyta,  'Azolla,  *Anabaena, 
•Symbiosis,  Crop  yield,  Plant  physiology,  Bacte- 
ria, Rhizocoenosis,  Soil  algae,  Soil  bacteria,  Flood- 
ing. 

Wet  or  flooded  conditions  favor  biological  nitro- 
gen fixation  by  providing  photic-oxic  floodwater 
and  surface  soil  for  phototrophic,  free-living  or 
symbiotic  blue-green  algae  (BGA)  and  aphotic- 
anoxic  soil  for  anaerobic  or  microaerobic,  hetero- 
trophic bacteria.  The  Azolla-Anabaena  symbiosis 
can  accumulate  as  much  as  200  kg  N/ha  in  bio- 
mass.  In  tropical  flooded  fields,  biomass  produc- 
tion from  a  single  Azolla  crop  is  about  15  tones 
fresh  weight  per  hecatare  or  35  kg  N/ha.  Although 
there  are  many  reports  of  the  positive  effect  of 
BGA  inoculation  on  rice  yield,  the  mechanisms  of 
yield  increase  are  not  know.  Efficient  ways  to 
increase  N2  fixation  by  field-grown  BGA  are  now 
well  exploited.  Bacteria  associated  with  rice  roots 
and  the  basal  portion  of  the  shoot  also  fix  N2  in  the 
system  known  as  the  rhizocoenosis.  N2-fixation  in 
the  rhizocoenosis  of  wetland  rice  is  lower  than 
with  Azolla  or  BGA.  Screening  rice  varieties  that 
greatly  stimulate  N2  fixation  may  be  the  most 
efficient  way  of  manipulating  the  rhizocoenosis. 
(Author's  abstract) 
W87-01772 


LABORATORY  ACETYLENE  REDUCTION 
ASSAY  FOR  RELATIVE  MEASUREMENT  OF 
N2-FDONG  ACTIVITIES  ASSOCIATED  WITH 
FTELD-GROWN  WETLAND  RICE  PLANTS, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Soil  Microbiology  Dept. 
W.  L.  Barraquio,  M.  L.  G.  Daroy,  A.  C.  Tirol,  J. 
K.  Ladha,  and  I.  Watanabe. 

Plant  and  Soil  PLSOA2,  Vol.  90,  No.  1-3,  p  359- 
372,  1986.  5  fig,  6  tab,  27  ref. 

Descriptors:  *Soil  bacteria,  'Nitrogen  fixation, 
•Acetylene  reduction,  *Rice,  'Assay,  Varietal  dif- 
ferences, Bacterial  physiology. 

A  short-term  laboratory  acetylene  reduction  assay 
using  cut  plant-soil  samples  incubated  in  the  dark 
was  developed  for  measuring  relative  N2-fixing 
activities  associated  with  field-grown  rice  plants. 
The  assay  sample  consists  of  rhiszosphere  soil, 
root,  and  cut  stem  and  leaf  sheath.  The  cut  plant- 
soil  assay  is  relatively  simple,  rapid,  and  conven- 
ient; it  reduces,  if  not  eliminates,  the  problems 
encountered  in  whole-plant  (field,  pot,  and  water 
culture)  and  excised  roots  assays.  Varietal  differ- 
ences in  N2-fixing  activity  were  detected  with  the 
new  technique.  Dynamics  of  the  bacterial  popula- 
tion associated  with  cut  plant-soil  incubated  under 
C2H2  also  is  described.  (Author's  abstract) 
W87-01773 


EFFECT  OF  INCORPORATION  OF  CROP 
RESIDUES  ON  DEVELOPMENT  OF  DIAZO- 
TROPHS  AND  PATTERNS  OF  ACETYLENE- 
REDUCING  ACTIVITY  IN  NILE  VALLEY 
SOILS, 


Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  2G 
W87-01774 


GROWTH  OF  VIGNA  UNGUICULATA  L.  VAR. 
GWL  K3B  IN  SUB-OPTIMAL  MOISTURE 
CONDITIONS  AS  INFLUENCED  BY  CERTAEN 
ANTITRANSPntANTS, 

Jiwaji  Univ.,  Gwalior  (India).  School  of  Studies  in 

Botany. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-01775 


DROUGHT  AND  SHADE  ENTERACT  TO 
CAUSE  FEME-ROOT  MORTALITY  EN  DOUG- 
LAS FTR  SEEDLINGS, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Forest 

Science. 

J.  D.  Marshall. 

Plant  and  Soil  PLSOA2,  Vol.  91,  No.  1,  p  51-60, 

1986.  4  fig,   36  ref.  NSF  Grant  DEB  8112455. 

Descriptors:  'Douglas-fir  trees,  'Shading,  'Water- 
ing, 'Carbohydrates,  'Root  mortality,  'Water 
stress,  Temperature,  Translocation,  Drought,  Plant 
physiology,  Seedlings,  Starch,  Sugars,  Respiration. 

Douglas-fir  seedlings  were  subjected  to  four  com- 
binations of  shading  and  watering  to  determine 
whether  shading  increases  drought-induced  fine- 
root  (<  or  =  2  mm  in  diameter)  mortality  and,  if 
so,  whether  this  effect  is  due  to  reduced  levels  of 
carbohydrate  reserves  or  increased  susceptibility  to 
desiccation.  Two  correlated  measures  of  root  mor- 
tality (counting  root  tips  and  weighing  roots) 
showed  that  significantly  more  fine  roots  died  only 
when  seedlings  were  both  shaded  and  unwatered. 
Concentrations  of  suberin  were  unaffected  by  any 
combination  of  shading  and  watering,  but  carbohy- 
drate reserves  were  nearly  exhausted  in  the  shaded 
and  unwatered  treatment,  which  also  had  the  high- 
est root  mortality.  Water  stress  may  have  increased 
root  mortality  indirectly  by  increasing  root  tem- 
perature and  maintenance  respiration  and  by  inhib- 
iting photosynthate  transport  to  the  root  system, 
but  the  massive  die-off  in  response  to  drought  was 
apparent  only  when  starch  and  sugar  reserves  were 
nearly  depleted.  The  fine  root's  ability  to  respire, 
which  depends  on  the  status  of  its  starch  and  sugar 
reserves,  seems  to  be  the  primary  physiological 
control  of  fine-root  mortality.  (Author's  abstract) 
W87-01776 


RESPONSE  OF  SORGHUM  AND  SUNFLOW- 
ER TO  SHORT-TERM  WATERLOGGUNG:  TV. 
WATER  AND  NUTRIENT  UPTAKE  EFFECTS, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Agronomy  and  Soil  Science. 

P.  W.  Orchard,  R.  S.  Jessop,  and  H.  B.  So. 

Plant  and  Soil  PLSOA2,  Vol.  91,  No.  1,  p  87-100, 

1986.  6  fig,  6  tab,  20  ref. 

Descriptors:  'Sorghum,  'Sunflowers,  'Waterlog- 
ging, 'Plant  water  potential,  'Plant  growth,  Plant 
physiology,  Transpiration,  Development,  Anthesis, 
Phosphorus,  Nutrients,  Potassium,  Seeds,  Repro- 
duction. 

The  effect  of  waterlogging  on  water  use  and  nutri- 
ent uptake  in  sunflower  and  sorghum  was  investi- 
gated in  relation  to  stage  of  development  of  the 
crops  and  the  timing  and  duration  of  waterlogging. 
Waterlogging  at  the  vegetative  and  floral  initiation 
stages  of  plant  growth  induced  a  reduction  in 
water  use  of  sunflower,  with  corresponding  de- 
clines in  leaf  expansion  and  leaf  water  potential;  in 
sorghum,  the  transpiration  rates  were  much  lower 
than  for  sunflower  and  were  relatively  unaffected 
by  waterlogging.  Water  logging  at  anthesis,  how- 
ever, caused  and  immediate  reduction  in  water  use 
in  sunflower  with  a  similar,  but  delayed  effect  in 
sorghum.  Analysis  of  mature  plants  indicated  that 
waterlogging  at  any  growth  stage  reduced  both 
total  and  seed  P  in  sunflower;  similar  effects  were 
recorded  with  sorghum,  except  that  waterlogging 
at  anthesis  did  not  reduce  nutrient  uptake.  Water- 
logging effects  on  plant  K  levels  varied.  (Author's 
abstract) 
W87-01777 


ENHANCEMENT  OF  WATER  STATUS  BY 
CALCIUM  PRETREATMENT  IN  GROUND- 
NUT AND  COWPEA  PLANTS  SUBJECTED  TO 
MOISTURE  STRESS, 

University   of  Agricultural    Sciences,    Bangalore 

(India).  Dept.  of  Crop  Physiology. 

M.  Chari,  K.  Gupta,  T.  G  Prasad,  K.  S.  Krishna 

Sastry,  and  M.  Udaya  Kumar. 

Plant  and  Soil  PLSOA2,  Vol.  91,  No.  1,  p  109-114, 

1986.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Calcium,  'Groundnut,  'Cowpea, 
•Moisture  stress,  Membranes,  Plant  physiology, 
Plant  water  po tenia!. 

The  effect  of  Ca  at  0,  0.5  x,  1.0  x,  and  2.0  x  the 
recommended  amount  in  Hoagland's  medium  on 
the  water  relations  and  tolerance  to  moisture  defi- 
cits was  tested  in  groundnut  and  cowpea  grown  in 
sand.  In  both  species,  enrichment  of  tissue  with 
calcium  resulted  in  maintenance  of  a  higher  water 
status  under  stress  associated  with  low  proline 
accumulation.  The  extent  of  the  membrane  damage 
(as  reflected  by  the  absorbance  at  237  nanometer) 
was  less  in  leaves  of  plants  fed  with  higher  levels 
of  Ca(2  +  )  when  subjected  to  the  simulated  stress. 
The  rate  of  water  loss  from  the  leaves  of  Ca(2+)- 
enriched  plants  also  was  lower.  The  possible  role 
of  Ca(2+)  in  inducing  membrane  stability  and 
maintenance  of  higher  water  status  is  discussed. 
(Rochester-PTT) 
W87-01778 


EFFECT  OF  STRAW  EXTRACT  ON  WATER 
ABSORPTION  AND  GERMINATION  OF 
WHEAT  (TRrnCUM  AESTTvTJM  L.  VARIETY 
RR-21)  SEEDS, 

Govind  Ballabh  Pant  Univ.  of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-01779 


ROOT  GROWTH  OF  SOYBEAN  (GLYCINE 
MAX  L.  MERR.)  AND  COWPEA  (VIGNA  UN- 
GUICULATA WALP.)  ON  A  HYDROMORPHIC 
TOPOSEQUENCE  IN  WESTERN  NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

N.  R.  Hulugalle,  and  R.  Lai. 

Plant  and  Soil  PLSOA2,  Vol.  91,  No.  2,  p  195-208, 

1986.  7  fig,  4  tab,  21  ref. 

Descriptors:  'Soybeans,  'Cowpea,  'Root  growth, 
•Soil  water,  'Water  table,  Satuaration,  Evapotran- 
spiration,  Water  use  efficiency,  Toposequence,  Ni- 
geria, Capillary  zone,  Plant  physiology. 

The  effects  of  variations  in  edaphic  and  hydrologic 
factors  over  a  short  distance  on  the  root  growth  of 
soybean  cv.  Hernon  237  and  cowpea  cv.  IT  82  E- 
60  were  studied  in  a  hydromorphic  toposequence. 
During  the  growing  seasons  the  water  table  (WT) 
fluctuated  from  0.43  to  0.94  m  (high,  0.60  to  1.12  m 
(medium),  and  0.72  to  1.51  m  Gow),  respectively, 
in  1983  and  from  0.47  to  0.84  m  (high),  0.63  to  1.13 
m  (medium),  and  0.83  to  1.20  m  Qow),  in  1984. 
Poor  soil  aeration  did  not  limit  growth,  even  for 
high  WT.  Root  penetration  into  the  deeper  soil 
was  prevented  at  the  low-  and  medium-water  table 
sites  by  the  presence  of  a  naturally-occurring  com- 
pacted gravel  layer  at  the  0.30-0.40  m  depth.  The 
absence  of  this  layer  at  the  high  water  table  site 
resulted  in  root  growth  and  proliferation  of  soy- 
bean roots  even  within  the  capillary  fringe  zone 
immediately  above  the  water  table.  Cowpea  roots, 
however,  were  not  observed  in  this  saturated  soil 
zone.  Cowpea  roots  penetrated  deeper  in  high  than 
in  medium  and  low  WT.  Evapotranspiration  (Et) 
and  Et/potential  water  use,  ie,  relative  water  use 
values  of  both  crops  were  significantly  greater  at 
the  high  than  at  the  medium  or  low  water  table. 
(Author's  abstract) 
W87-01780 


ROLE  OF  ETHYLENE  DURING  FLOODING 
OF  PHASEOLUS  VULGARIS, 

Utrecht  Rijksuniversiteit  (Netherlands).  Botanical 
Lab. 
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.  Wsdman-v  an  Schrav  endijk,  and  O.  M.  van 

ndel. 

lysiologia  Plantarum  PHPLAI,  Vol.  66,  No.  2,  p 

17-264,  February  1986.  5  fig,  34  ref. 

escnptors:  •Ethylene,  'Flooding,  'Phaseolus 
llgaris,  'Ethrel,  'Abscisic  acid,  'Wilting,  'Diffu- 
)n  resistance,  Stomata,  Plant  physiology. 

ilting  symptoms  of  P  vulgaris  cv  bruine  Noord- 
ollandse  were  observed  after  a  few  hours  of 
xxJing.  They  were  well  correlated  with  an  accu- 
sation of  ethylene.  The  ethylene  level  in  the 
ives  started  to  increase  after  2  hr  of  flooding  and 
ached  a  3-  to  4-fold  rise  after  4-6  hr.  Over  the 
M  two  days  it  gradually  returned  to  control 
dues.  On  the  day  when  plants  were  flooded,  a 
witive  correlation  was  found  between  the  ethyl- 
le  concentration  and  the  degree  of  wilting, 
tiring  this  day  the  time  course  of  abscisic  acid 
lBA)  level,  diffusion  resistance  and  water  poten- 
d  was  measured.  Spraying  0.12%  Ethrel  (2- 
doroethylphosphonic  acid,  480  g/1)  on  the  leaves 
'  control  plants  had  no  influence  on  diffusion 
sistance.  Spraying  plants  with  ABA  resulted  in  a 
mificant,  dose-dependent  increase  in  diffusion  re- 
itance.  When  Ethrel  was  added  to  the  ABA- 
mtaining  solutions  only  62%  of  this  increase  was 
werved.  Ethrel  (pre-)  treatment  of  plants  that 
ere  flooded  had  a  similar  effect;  the  mcrease  in 
ffusion  resistance  was  only  70%  of  that  observed 
untreated  flooded  plants.  Ethylene  may  interfere 
itb  die  regulation  of  stomata]  aperture  by  ABA. 
mthor's  abstract) 
'87-01782 


rHYLENE  AND  ETHANE  RELEASE 
URING  TOBACCO  PROTOPLAST  ISOLA- 
10N  AND  PROTOPLAST  SURVIVAL  POTEN- 
[AL  IN  VITRO, 

niversity  Coll.,  Cork  (Ireland).  Dept.  of  Plant 

nence. 

.  C.  Cassells,  and  L.  Tamma. 

hysiologia  Plantarum  PHPLAI,  Vol.  66,  No.  2,  p 

J3-308,  February  1986.  8  fig,  1  tab,  16  ref. 

escriptors:  'Ethylene,  'Ethane,  'Tobacco, 
Water  stress,  'Waterlogging,  'Protoplast  isola- 
n,  'Protoplast  survival,  'In  vitro  technique, 
Stress,  Plant  physiology,  Plant  pathology. 

tudies  on  stress  ethylene  and  ethane  during  proto- 
last  isolation  from  water-stressed  and  water- 
igged  donor  plants,  Nicotiana  tabacum  L.  xanthi- 
:,  showed  a  correlation  between  ethane,  but  not 
hylene,  release  and  survival  of  protoplasts  in 
itro.  Ethane  release  showed  a  high  negative  cor- 
slation  with  protoplast  survival  potential  from 
onor  plants  subjected  to  both  stresses.  Ethylene 
towed  a  high  negative  correlation  with  protoplast 
uvival  potential  in  tissues  from  water-stressed  but 
ot  from  long-term  waterlogged  plants.  The  ab- 
:nc€  of  a  correlation  in  the  latter  may  be  related 
)  decreased  ability  to  produce  ethylene  in  hyper- 
ressed  plants.  Use  of  stress  ethane  release  as  a 
irameter  of  the  physiological  status  of  the  plant  is 
iscussed.  (Author's  abstract) 
/87-01783 


IFFECTS  OF  N  NUTRITION  ON  THE  WATER 
tELATIONS  AND  GAS  EXCHANGE  CHARAC- 
ERISTICS  OF  WHEAT  (TRITICUM  AESTI- 

OJML), 

igricultural  Research  Service,  Fort  Collins,  CO. 

.  A.  Morgan. 

lant  Physiology  PLPHAY,  Vol.  80,  No.  1,  p  52- 

8,  January  1986.  4  fig,  3  tab,  30  ref. 

)escriptors:  'Wheat,  'Nutrients,  'Soil-water-plant 
elationships,  'Carbon  dioxide,  'Nitrogen,  'Photo- 
ynthesis,  'Gas  exchange,  Stomata,  Growth  cham- 
wrs,  Plant  physiology,  Leaf  conductance,  Tissue 
lasticity,  Biomass,  Fertilizers,  Water  potentials. 

-eaf  photosynthetic  and  stomatal  responses  were 
haracterized  with  the  plant  grown  under  two  N- 
lutritional  regimes.  High-  and  low-N  regimes  were 
mposed  on  growth-chamber-grown  plants  by  fer- 
ilmng  with  nutrient  solutions  containing  12  or  1 
nillimolar  N.  Gas-exchange  measurements  indicat- 
ed not  only  greater  photosynthetic  capacity  of 


high-N  plants  under  well-watered  conditions,  but  a 
greater  sensitivity  of  C02  exchange  rate  and  leaf 
conductance  to  C02  and  leaf  water  potential  com- 
pared to  low-N  plants.  Increased  sensitivity  of 
high-N  plants  was  associated  with  greater  tissue 
elasticity,  lower  values  of  leaf  osmotic  pressure 
and  greater  aboveground  biomass.  These  N-nutri- 
tional-related  changes  resulted  in  greater  desicca- 
tion (lowered  relative  water  content)  of  high-N 
plants  as  leaf  water  potential  fell,  and  were  impli- 
cated as  being  important  in  causing  greater  sensi- 
tivity of  high-N  leaf  gas  exchange  to  reductions  in 
water  potential.  Water  use  efficiency  of  leaves, 
calculated  as  C02  exchange  rate/transpiration,  in- 
creased from  9.1  to  13  millimoles  per  mole  and  and 
7.9  to  9. 1  millimoles  per  mole  for  high-  and  low-N 
plants,  respectively,  as  water  became  limiting.  Sto- 
matal oscillations  were  observed  commonly  in  the 
low-N  treatment  at  low  leaf  water  potentials  and 
ambient  C02  concentrations,  but  disappeared  as 
C02  was  lowered  and  stomata  opened.  (Author's 
abstract) 
W87-01830 


OSMOTIC  RESPONSE  OF  SUGAR  BEET 
SOURCE  LEAVES  AT  C02  COMPENSATION 
POINT, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

T.C.  Fox,  and  D.  R.  Geiger. 

Plant  Physiology  PLPHAY,  Vol.  80,  No.  1,  p  239- 

241,  January  1986.  4  fig,  21  ref.  NSF  Grants  PCM- 

80088720  and  DMB-8303957. 

Descriptors:  'Sugar  beets,  'Carbohydrate  metabo- 
lism, 'Source  leaves,  'Carbon  dioxide,  'Compen- 
sation point,  'Water  potentials,  'Osmosis,  Plant 
physiology,  Photosynthesis,  Sucrose,  Glucose, 
Fructose,  Starch,  Radioactive  tracers. 

As  sugar  beet  source  leaves  lowered  the  C02 
concentration  to  compensation  point  in  a  closed 
atmosphere,  leaf  thickness  and  relative  water  con- 
tent decreased.  Leaf  water  potential  declined  rap- 
idly from  -0.5  to  -1.4  megapascals.  At  340  micro- 
liters C02  per  liter,  water  potential  and  sucrose, 
glucose,  and  fructose  contents  were  steady  in  pho- 
tosynthesizing  source  leaves.  Within  90  min  after 
leaves  were  exposed  to  a  C02  concentration  at  the 
compensation  point,  leaf  sucrose  content  declined 
to  60%  of  the  pretreatment  level,  rapidly  in  the 
first  30  min  and  then  more  slowly.  During  the 
subsequent  200  min,  sucrose  content  increased  to 
189%  of  the  pretreatment  level.  Glucose  and  fruc- 
tose remained  unchanged  during  the  treatment. 
Degradation  of  starch  was  sufficient  to  account  for 
the  additional  sucrose  that  accumulated.  Labeled 
carbon  lost  from  starch  appeared  in  sucrose  and 
several  other  compounds  that  likely  contributed  to 
the  recovery  in  leaf  water  content.  (Author's  ab- 
stract) 
W87-01831 


WATER  STRESS  ENHANCES  EXPRESSION 
OF  AN  ALPHA-AMYLASE  GENE  IN  BARLEY 
LEAVES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Campbell  (Australia). 
J.  V.  Jacobsen,  A.  D.  Hanson,  and  P.  C.  Chandler. 
Plant  Physiology  PLPHAY,  Vol.  80,  No.  2,  p  350- 
359,  February  1986.  9  fig,  33  ref. 

Descriptors:  'Barley,  'Water  stress,  'Metabolism, 
•Analyses,  Plant  water  potential,  Protein  synthesis, 
Plant  growth,  Enzymes. 

The  amylases  of  barley  leaves  are  characterized, 
and  a  promotive  effect  of  water  stress  on  the 
activity  of  alpha-amylase  is  described.  The  activity 
increase  is  due  to  an  enhanced  rate  of  synthesis  of  a 
single  alpha-amylase  isozyme  and  that  is  accompa- 
nied by  an  increase  in  the  level  of  the  correspond- 
ing mRNA.  The  amylases  of  the  second  leaves  of 
barley  seedlings  were  resolved  into  eight  isozymes 
by  isoelectric  focusing,  seven  of  which  were  beta- 
amylase  and  the  other,  alpha-amylase.  The  alpha- 
amylase  had  the  same  isoelectric  point  as  one  of 
the  gibberellin-induced  alpha-amylase  isozymes  in 
the  aleurone  layer.  In  unwatered  seedlings,  leaf 
alpha-amylase  increased  as  leaf  water  potential  de- 
creased and  abscisic  acid  increased.  Water  stress 
had  no  effect  on  beta-amylase.  Alpha-amylase  oc- 


curred uniformly  along  the  length  of  the  leaf,  but 
beta-amylase  was  concentrated  in  the  basal  half  of 
the  leaf.  Cell  fractionation  studies  indicated  that 
none  of  the  leaf  alpha-amylase  occurred  inside 
chloroplasts.  Leaf  radiolabeling  experiments  fol- 
lowed by  extraction  of  alpha-amylase  activity,  in- 
volved a  synthesis  of  the  enzyme.  However,  water 
stress  caused  no  major  change  in  total  protein 
synthesis.  Hybridization  of  a  radiolabeled  alpha- 
amylase-related  cDNA  clone  to  size  fractionated 
RNA  showed  that  water-stressed  leaves  contained 
much  more  alpha-amylase  mRNA  than  unstressed 
plants.  Regulation  of  gene  expression  may  be  a 
component  in  water-stress  induced  metabolic 
changes.  (Peters-PTT) 
W87-01835 


COMPARISON  OF  THE  SUBMERGENCE  RE- 
SPONSE OF  DEEPWATER  AND  NON-DEEP- 
WATER  RICE, 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 

MI. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-01836 


ENHANCEMENT  OF  NITRATE  UPTAKE  AND 
GROWTH  OF  BARLEY  SEEDLINGS  BY  CAL- 
CIUM UNDER  SALINE  CONDITIONS, 

California  Univ.,  Davis.  Plant  Growth  Lab. 
For  primary  bibliographic  entry  see  Field  3C. 

W87-01837 


DECREASED  ABSCISIC  ACID  BIOSYNTHESIS 
DURING  PLANT  DEHYDRATION  REQUIRES 
TRANSCRD7TION, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biochemistry  and  Biophysics. 

F.  Guerrero,  and  J.  E.  Mullet. 

Plant  Physiology  PLPHAY,  Vol.  80,  No.  2,  p  588- 

591,  February  1986.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Dehydration,  'Abscisic  acid,  'Bio- 
synthesis, 'Water  stress,  Pea  plants,  Turgor,  Tran- 
scription, Actinomycin  D,  Cordycepin,  Biochemi- 
cal tests,  Plant  growth. 

Excised  pea  plants  were  rapidly  dehydrated  to 
turgor  pressures  of  1.5  to  2.0  bars.  After  a  30 
minute  lag,  abscisic  acid  (ABA)  levels  increased 
approximately  100-fold  in  the  dehydraged  plants. 
Pretreatment  of  plants  with  the  transcription  in- 
hibitors actinomycin  D  or  cordycepin,  or  with  an 
inhibitor  of  cytoplasmic  protein  synthesis  prior  to 
plant  dehydration,  inhibited  the  synthesis  of  ABA. 
Because  transcription  is  required  for  ABA  induc- 
tion in  dehydrated  plants,  a  change  in  nuclear  gene 
expression  is  required  to  produce  elevated  levels  of 
ABA  during  plant  water  stress.  (Peters-PTT) 
W87-01838 


MEMBRANES  OF  SLOWLY  DROUGHT- 
STRESSED  WHEAT  SEEDLINGS:  A  FREEZE- 
FRACTURE  STUDY, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Agricultural  Biology. 
R.  S.  Pearce. 

Planta  PLANAB,  Vol.  166,  No.  1,  p  1-14,  Septem- 
ber 1985.  20  fig,  3  tab,  24  ref.  National  Science  and 
Engineering  Research  Council  Grant  No.  A0507. 

Descriptors:  'Drought,  'Wheat,  'Water  stress, 
♦Plant  tissues,  Membranes,  Leaves,  Dehydration, 
Plant  growth. 

Seedlings  of  spring  wheat  (Triticum  aestivum  cv. 
Neepawa)  were  progressively  dehydrated  by  with- 
holding water  after  sowing.  Observations  of  the 
leaf  sheath  base  were  made  when  leaf  extension 
stopped  and  for  up  to  19  days  later.  Damage  was 
assessed  by  rewatering  the  pots  and  measuring 
regrowth.  Intramembranous  particles  (IMP)  were 
evenly  scattered  in  the  plasma  membrane  in  those 
plants  which  regrew  immediately  after  rewatering. 
In  the  plants  which  regrew  after  a  delay,  or  which 
did  not  regrow  on  rewatering,  there  were  patches 
without  IMP  in  plasma  membrane,  nuclear  enve- 
lope, and  other  membranes.  The  results  support  the 
idea  that  slow  drought  induces  IMP-free  patches  in 
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membranes  including  the  plasma  membrane.  This 
in  turns  induces  membrane  reorganization,  includ- 
ing vesticulation  of  membranes  and  coagulation  of 
protoplasm,  and  becomes  expressed  by  delayed  or 
failed  regrowth.  As  the  stress  becomes  damaging, 
vesicles  and  endoplasmic  reticulum  accumulate 
next  to  the  plasma  membrane.  During  the  early 
period  of  damaging  stress  (6  to  10  days  after 
growth  stopped),  depressions,  invaginations,  and 
rarer  'lesions'  occurred  in  the  plasma  membrane, 
sometimes  associated  with  the  IMP-free  patches. 
In  the  same  period,  many  nuclear  envelopes  had 
exceptionally  large  nuclear  pores.  (Peters-PTT) 
W87-01839 


CORRELATION  BETWEEN  CRASSULACEAN 
ACID  METABOLISM  AND  WATER  UPTAKE 
IN  SENECIO  MEDLEY-WOODH, 

Zurich  Univ.  (Switzerland).  Inst,  of  Plant  Biology. 
B.  R.  Ruess,  and  B.  M.  Eller. 
Planta  PLANAB,  Vol.  166,  No.  1,  p  57-66,  Sep- 
tember 1986.  10  fig,  1  tab,  46  ref. 

Descriptors:  'Transpiration,  'Water  stress, 
•Drought,  'Metabolism,  'Plant  physiology, 
Carbon  dioxide,  Crassulacean  acid  metabolism, 
Gas  exchange,  Senecio,  Osmotic  potential,  Adapta- 
tion, Adsorption. 

The  combination  of  a  chamber  for  C02  gas  ex- 
change with  a  potometric  measuring  arrangement 
allowed  concomitant  investigations  into  C02  gas 
exchange,  transpiration  and  water  uptake  by  the 
roots  of  whole  plants  of  Senecio  medley-woodii,  a 
species  which  exhibits  Crassulacean  acid  metabo- 
lism. The  water-uptake  rate  showed  the  same  daily 
pattern  as  malate  concentration  and  osmotic  poten- 
tial. The  accumulation  of  organic  acids  resulting 
from  nocturnal  C02  fixation,  enhanced  the  water- 
uptake  rate  from  dusk  to  dawn.  During  the  day  the 
water-uptake  rates  decreased  with  decreasing  or- 
ganic-acid concentration.  With  gradually  increas- 
ing water  stress,  C02  dark  fixation  of  S.  medly- 
woodii  was  increased  as  long  as  water  could  be 
taken  up  by  the  roots.  A  reestablished  water 
supply  after  drought  caused  a  similar  increase 
which  in  both  cases  ameliorated  the  water  balance 
for  as  long  as  possible.  This  water-uptake  pattern 
indicates  that  Crassulacean  acid  metabolism  is  not 
only  a  water-saving  adaptation  but  also  enhances 
water  uptake  and  is  directly  correlated  with  the 
amelioration  of  the  plant  water  status.  (Author's 
abstract) 
W87-01840 


WINTER  SURVIVAL  AND  GROWTH  OF 
CHONDRUS  CRISPUS  IN  ONSHORE  CUL- 
TURE TANKS, 

National   Research   Council   of  Canada,    Halifax 

(Nova  Scotia).  Atlantic  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01845 


EFFECTS  OF  DROUGHT  ON  PHOTOSYNTHE- 
SIS, CHLOROPHYLL  FLUORESCENCE,  AND 
PHOTOINHIBmON  SUSCEPTIBILITY  IN 
INTACT  WILLOW  LEAVES, 

Umea  Univ.  (Sweden).  Dept.  of  Plant  Physiology. 
E.  Ogren,  and  G.  Oquist. 

Planta  PLANAB,  Vol.  166,  No.  3,  p  380-388, 
November  1985.  8  fig,  2  tab,  45  ref. 

Descriptors:  'Salix,  'Drought,  'Chlorophyll, 
•Photosynthesis,  'Stomata,  Fluorescence  emission, 
Leaf  water  potential,  Kinetics,  Water  stress,  Accli- 
mation. 

Plants  from  clonal  cuttings  of  Salix  sp  were  sub- 
jected to  a  drying  cycle  of  10  days  in  a  controlled 
environment  and  gas  exchange  and  fluorescence 
emission  were  measured  in  the  attached  leaves. 
The  light-saturated  photosynthetic  C02  uptake 
became  progressively  inhibited  with  decreased  leaf 
water  potential,  both  at  high,  and  especially,  at  low 
intracellular  pressure.  The  maximal  quantum  yield 
of  C02  uptake  was  more  resistant.  The  inhibition 
of  light-saturated  C02  uptake  and  leaf  water  po- 
tentials around  -10  bar,  measured  at  a  natural  ambi- 
ent C02  concentration,  was  equally  attributable  to 
stomatal  and  non-stomatal  factors,  but  the  further 


inhibition  below  this  water-stress  level  was  caused 
solely  by  non-stomatal  factors.  The  kinetics  of 
fluorescence  emission  was  changed  at  severe  water 
stress;  the  slow  secondary  oscillations  of  the  induc- 
tion curve  were  attenuated,  probably  indicating 
perturbations  in  the  carbon  reduction  cycle.  Pro- 
vided the  leaves  were  properly  light-acclimated, 
drought  at  high  and  low  light  levels  produced 
essentially  the  same  effects  on  photosynthesis. 
However,  low-light-acclimated  leaves  became 
more  susceptible  to  photoinhibitory  treatment 
under  severe  water  stress,  as  compared  with  well- 
watered  conditions.  (Author's  abstract) 
W87-01859 


PLANT  GROWTH  IN  RTvTiRS  OF  THE  CEN- 
TRAL VOLGA  REGION  AND  ITS  RELATION 
TO  ENVIRONMENTAL  CONDITIONS, 

All-Union  Scientific  Research  Inst,  of  Game  Man- 
agement and  Fur  Breeding,  Volga  (USSR). 
V.  G.  Papchenkov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
3,  p  137-143,  May/June  1985.  1  fig,  2  tab,  6  ref. 
Translated  from  Ekologiya,  Vol.  16,  No.  3,  p  20- 
27,  May-June  1985. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
•Rivers,  River  beds,  River  channels,  Current  ve- 
locity, Chemical  composition,  Volga  region. 

The  area  of  the  central  Volga  was  regionalized  on 
the  basis  of  materials  from  the  cartography  of 
higher  aquatic  vegetation  in  river  channels.  Ten 
regions  were  distinguished  with  respect  to  the  in- 
tensity of  river  plant  growth,  within  the  limits  of 
which  the  level  of  development  of  river  vegetation 
was  described,  the  dominant  macrophytic  species 
were  noted,  and  the  substrate  of  the  river  bottoms, 
the  stream  width  and  depth,  the  current  velocity, 
and  the  transparency  and  chemical  composition  of 
the  water  were  characterized.  An  analysis  was 
made  of  the  relationships  between  river  plant 
growth  and  the  condition  of  the  foregoing  factors 
on  the  development  of  aquatic  vegetation.  (Au- 
thor's abstract) 
W87-01867 


BIOLOGICAL  ASSAY  METHODS  IN  HYDRO- 
BIOLOGICAL  STUDIES, 

Gosudarstvennyi   Gidrobiologii   Inst.,    Leningard 

(USSR). 

For  primary  bibliographic  entry  see  Field  2D. 

W87-01868 


EFFECTS  OF  SUBSODLING  AND  IRRIGATION 
ON  CORN  PRODUCTION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02029 


POTENTIAL  FOR  EVOLUTION  OF  SALT 
(NACL)  TOLERANCE  IN  SEVEN  GRASS  SPE- 
CEES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  McNeilly,  and  A.  D.  Bradshaw. 
New  Phytologist  NEPHAV,  Vol.   103,  No.  2,  p 
299-309,  June  1986.  3  fig,  4  tab,  21  ref. 

Descriptors:  *Salt  tolerance,  •Grasses,  *Salt 
marshes,  •  Physiological  ecology,  Sodium  chloride, 
Ecology,  Seedlings,  Roots,  Growth,  Vegetation. 

The  seedling  root  growth  of  seven  grass  species 
was  examined  after  14  days  of  immersion  in  dilute 
nutrient  solutions  containing  NaCl.  Root  growth 
of  all  species  was  significantly  reduced  by  increas- 
ing NaCl  concentration.  Seeds  of  each  species 
were  then  screened  for  ability  to  root  in  solution 
cultures  at  NaCl  concentrations  which  markedly 
inhibited  root  growth  in  the  first  experiment.  Small 
numbers  of  individuals  of  all  species  rooted  in 
these  solutions,  and  high  and  low  selection  lines 
were  established  based  upon  root  length  values. 
Adult  plants  from  these  high  and  low  selected  lines 
were  compared  to  an  unselected  sample  for  ability 
to  root  in  a  range  of  NaCl  concentrations.  The 
high  line  plants  had  significantly  longer  roots  than 
the  unselected  plants  in  all  species,  and  than  the 


low  selected  line  in  all  species  except  Agrosta 
capillaris.  Low  selected  plants  had  significantly 
longer  roots  than  unselected  plants  in  Holcus  lana- 
tus  and  Dactylis  glomerata.  The  pattern  of  re- 
sponse to  selection  showed  no  consistent  relation- 
ship to  the  ecology  of  the  species,  and  suggests 
that  while  variability  in  salt  tolerance  is  widely 
present  in  species,  salt  tolerance  does  not  always 
evolve  in  natural  situations.  (Author's  abstract) 
W87-O2080 


CONTRASTING  RESPONSE  TO  SIMULATED 
ACID  RAIN  OF  LEAVES  AND  COTYLEDONS 
OF  CABBAGE  (BRASSICA  OLERACEA  Lj, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02081 


BETA-3- 

DIMETHYLSULPHONIOPROPIONATE,  PRO- 
IJNE  AND  QUATERNARY  AMMONIUM 
COMPOUNDS  IN  SPARTINA  ANGLICA  IN 
RELATION  TO  SODIUM  CHLORIDE,  NITRO- 
GEN AND  SULPHUR, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Ecology  and  Ecotoxicology. 
J.  van  Diggelen,  J.  Rozema,  D.  M.  J.  Dickson,  and 
R.  Broekman. 

New  Phytologist  NEPHAV,  Vol.  103,  No.  3,  p 
573-586,  July  1986.  5  fig,  3  tab,  38  ref. 

Descriptors:  •Ammonium  compounds,  *Aquatic 
plants,  'Proline,  'Spartina,  'Sodium  chloride,  'Ni- 
trogen, 'Sulfur,  'Plant  physiology,  Growth,  Nutri- 
ents, Nitrates,  Salinity,  Solutes,  Accumulation,  Salt 
marshes. 

Spartina  anglica  seedlings  were  grown  in  nutrient 
solutions  containing  various  concentrations  of 
sodium  salts  as  the  chloride,  sulfate,  and  sulfide. 
Two  levels  of  nitrate  were  supplied  to  plants 
growing  on  the  sodium  chloride  and  sodium  sulfate 
series.  At  low  sodium  chloride  concentrations, 
higher  growth  rates  were  found  in  plants  grown  on 
the  high  nitrate  level.  At  higher  salinities,  growth 
was  inhibited  and  the  inhibition  was  similar  for 
plants  grown  on  either  nitrate  level.  Shoot  levels 
of  beta-3-dimethylsulphoniopropionate  (DMSP) 
showed  no  significant  increase  with  increasing 
sodium  chloride  concentrations  at  both  nitrate 
levels.  Levels  of  proline  and  quaternary  ammoni- 
um compounds  increased  in  response  to  sodium 
chloride,  and  were  higher  in  plants  grown  on  high 
nitrate.  The  influence  of  nitrogen  availability  on 
the  accumulation  of  N-containing  compatible  so- 
lutes and  growth  is  discussed.  Growth  rates  of 
plants  grown  in  increasing  sodium  sulfate  concen- 
trations were  not  inhibited.  DMSP  levels  in  plants 
did  not  increase  with  a  sulfate  increase  in  the 
medium.  Plant  growth  was  inhibited  by  sodium 
sulfide.  Sulfate  in  the  plant  increased  with  increas- 
ing sulfide  levels  in  the  nutrient  solution,  and  an 
increase  of  DMSP  was  found  at  the  highest  sulfide 
level.  A  possible  function  of  DMSP  as  storage  for 
excess  sulfur  is  discussed.  (Author'  abstract) 
W87-02084 


EFFECTS  OF  VASCULAR  AND  NONVASCU- 
LAR MACROPHYTES  ON  SEDIMENT  REDOX 
AND  SOLUTE  DYNAMICS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02100 


LUNAR  CYCLE  IN  ZOOPLANKTON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02101 


ESTABLISHMENT  OF  A  SPARTINA  ANGLICA 
POPULATION  ON  A  TIDAL  MUDFLAT:  A 
FIELD  EXPERIMENT, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

A.  M.  Groenendijk. 

Journal  of  Environmental  Management  JEVMA, 
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'ol.  22,  No.  1,  p  1-12,  January  1986.  5  fig,  3  tab,  29 
sf. 

>escnptors:  'Spartina,  *Tidal  fiats,  'Wave  action, 
Sedimentation,  Wave  wash,  Tidal  currents,  Tide 
inds,  Netherlands,  Elevation,  Hydrodynamics, 
lant  growth,  Seedlings,  Barriers,  Salt  marshes, 
josion. 

partina  anglica  seed  was  planted  along  an  eleva- 
onal  gradient  on  an  Oosterschelde  mudfiat  to 
tudy  the  relationship  between  natural  establish- 
lent  and  hydrodynamic  and  sediment  transport 
recesses  and  to  determine  whether  spartina  would 
pread  naturally  on  the  higher  mudflats  following 
onstruction  of  a  storm  surge  barrier.  The  rate  of 
sed  loss  was  affected  by  elevation  levels.  Seedling 
stablishment  was  found  to  be  related  to  the  germi- 
ation  rate  in  the  initial  phase  of  the  growing 
tason.  There  was  no  significant  difference  in  seed- 
ng  growth  except  at  the  lowest  elevation  levels. 
t  was  concluded  that  wave  action  was  the  main 
ictor  in  controlling  the  natural  spread  of  spartina. 
nice  tidal  reduction  is  not  expected  to  moderate 
le  intensity  of  the  wave  action,  no  large-scale 
lvasion  of  the  tidal  mudflats  by  spartina  is  expect- 
d.  (Michael-PTT) 
^87-021 15 


XPRESSION  OF  TOLERANCE  OF  NA(+), 
[(+),  MGa+),  CLO,  AND  S04(2-)  IONS  AND 
EA  WATER  IN  THE  AMPHTPLODD  OF  TRI- 
1CUM  AESTIVUM  ELYTRIGIA  ELONGATA, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Lange  Science. 

.  Dvorak,  and  K.  Ross. 

top  Science  CRPSAY,  Vol.  26,  No.  4,  p  658-660, 

uly-August  1986.  2  tab,  16  ref.  USDA  CRGO 

irant  81-CRCR-1-0635. 

)escriptors:  'Salt  tolerance,  'Seawater,  *Wheat, 
Ions,  Salinity,  Sodium,  Potassium,  Magnesium, 
ailorine,  Sulfates,  Genetic  engineering,  Plant 
jowth,  Seeds,  Crop  yield. 

"he  salt  tolerance  of  two  wheat  related  plant  spe- 
ies,  Triticum  aestivum  'Chinese  Spring'  and  an 
mphiploid  of  T.  aestivum,  was  investigated  to 
letermine  the  possibility  of  transferring  salt  toler- 
nce  to  other  wheat  strains  through  genetic  engi- 
icering.  Plants  were  maintained  in  hydroponic 
uiks  during  their  life  span  and  their  survival, 
iroduction  of  dry  matter  and  seed  yield  were 
letermined.  The  amphiploid  was  more  tolerant  to 
very  salt  tested  and  outyielded  'Chinese  Spring'  in 
oth  dry  matter  per  plant  and  seed  production. 
Michael-PTT) 
V87-02126 


NFLUENCE  OF  DRAINAGE  ON  N-MINERAL- 
ZATION  AND  VEGETATION  RESPONSE  IN 
WET  MEADOWS:  H.  CTRSIO-MOLrNTETUM 
STANDS, 

jroningen  Rijksuniversiteit  (Netherlands).  Dept. 

>f  Plant  Ecology. 

A.  P.  Grootjans,  P.  C.  Schipper,  and  H.  J.  van  der 

iVindt. 

Acta  Ecologies  AOSPDY,  Vol.  7,  No.  1,  p  3-14, 

1986.  3  fig,  3  tab,  39  ref. 

Descriptors:  'Drainage  effects,  *Nitrogen,  •Miner- 
alization, 'Meadows,  *Peat  bogs,  "Plant  growth, 
Absorption,  Accumulations,  Phosphorus,  Drought, 
groundwater  availability,  Netherlands,  Fertihza- 
tion,  Water  stress,  Nutrients. 

Nitrogen  mineralization  rates  and  phosphate  avail- 
ibility  were  analyzed  in  two  Cirsio-Molinietum 
meadows  on  Netherlands  fen  peats  with  a  high 
percentage  of  total  nitrogen  to  study  nutrient  limi- 
tation in  unfertilized  fen  meadows.  Only  one 
meadow  was  affected  by  drainage.  Nitrogen  min- 
eralization in  the  drained  peat  fen  was  two  to  three 
times  higher  than  in  undrained  peat,  but  vegetation 
did  not  respond  with  increased  yields.  Produced 
N03(-)  was  not  absorbed  by  plant  roots  and  accu- 
mulated in  top  soil,  indicating  that  plant  growth 
was  not  limited  by  nitrogen.  Phosphorus  limitation 
and/or  water  stress  could  have  contributed  to  low 
yield  under  very  dry  conditions  because  phospho- 
rus availability  was  repressed  during  periods  of 
drought.  (Michael-PTT) 


W87-02134 


WATER  USE,  FOLIAGE  TEMPERATURE  AND 
VTELD  OF  IRRIGATED  WHEAT  IN  SOUTH- 
EASTERN AUSTRALIA, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02136 


EFFECTS  OF  POST-TRANSPLANT  WATER 
DEFICITS  ON  LEAF  DEVELOPMENT  AND 
YIELD  OF  WINTER  PLANTED  TOBACCO  IN 
NORTH  QUEENSLAND, 

Queensland  Dept.  of  Primary  Industries.Mareeba 

(Australia).  Southedge  Tobacco  Research  Station. 

K.  H.  Ferguson,  S.  Fukai,  G.  L.  Wilson,  and  M.  A. 

Toleman. 

Australian    Journal    of    Agricultural     Research 

AJAEA9,  Vol.  36,  No.l,  p  51-61,  1985.  6  fig,  2  tab, 

16  ref. 

Descriptors:  *Water  deficit,  *Crop  yield,  'Tobac- 
co, 'Plant  growth,  'Transplantation,  Australia,  Ir- 
rigation, Leaves. 

The  effect  of  water  deficit  on  floral  initiation,  leaf 
development  and  plant  yield  of  commercial  leaf 
tobacco  was  studied  in  northern  Queensland,  Aus- 
tralia. The  deficits  were  induced  by  different  wa- 
tering treatments  at  transplantation  combined  with 
a  range  of  times  during  which  irrigation  was  with- 
held after  transplanting.  The  effects  of  two  water 
deficit  periods  on  flower  and  leaf  development  was 
separately  studied  in  a  pot  experiment  in  a  con- 
trolled environment.  Post-tranplantation  water 
deficits  delayed  floral  initiation  and  allowed  more 
leaves  to  be  produced.  The  size  of  most  commeri- 
cal  value  leaves  was  increased  by  water  deficit. 
Withholding  water  for  two  days  following  trans- 
planting increased  the  area  and  dry  weight  of 
commercial  yield  per  plant  by  33%.  Pot  experi- 
ment data  showed  that  larger  leaf  area  resulted 
from  an  extended  period  of  linear  growth  and  a 
greater  expansion  rate  after  water  deficits  were 
relieved.  (Michael-PTT) 
W87-02137 


ROOT  CHARACTERISTICS  OF  SOME  TEM- 
PERATE LEGUME  SPECDZS  AND  VARDZTDZS 
ON  DEEP,  FREE-DRAINING  ENTISOLS, 

Western  Australia  Dept.   of  Agriculture,   South 

Perth.  Plant  Research  Div. 

A.  P.  Hamblin,  and  J.  Hamblin. 

Australian    Journal    of    Agricultural     Research 

AJAEA9,  Vol.  36,  No.  1,  p  63-72,  1985.  2  fig,  5 

tab,  24  ref. 

Descriptors:  'Root  development,  'Legumes, 
•Water  use  efficiency,  'Sand,  'Nutrient  require- 
ments, Root  distribution,  Plant  growth,  Topsoil, 
Australia,  Root  zone. 

Several  legumes  were  compared  to  distinguish 
genotypic  from  environmental  variations  in  root 
parameters  which  influence  water  use  and  nutri- 
tion. Temperate  crop  and  pasture  legumes  were 
grown  in  three  xeric  psamment  soils  in  western 
Australia  to  evaluate  relative  root  characteristics 
of  different  species.  Several  sites  had  rainfall 
during  the  winter  growing  season.  Maximum  root 
depth  differed  between  genotypes,  but  was  insig- 
nificant between  sites.  This  implied  a  genetic  con- 
trol which  may  influence  water  use  and  plant 
production  in  low  water  storage  sandy  soils.  Less 
than  50%  of  lupins  and  wheat  total  root  length 
were  in  the  top  20  centimeters  of  the  soil  layer 
while  ail  other  species  had  over  70%  of  roots  in 
that  layer.  Pasture  legumes  with  high  root  density 
in  the  top  layer  tended  to  dry  sandy  topsoils  fre- 
quently, thus  reducing  nutrient  availability  and 
vegetative  growth.  All  total  root  lengths  were  low 
at  maturity,  but  were  adequate  for  water  and 
mobile  nutrient  extraction  from  sandy  soils.  (Mi- 
chael-PTT) 
W87-02138 


FURROW    nUUGATION    OF    GRAIN    SOR- 
GHUM IN  A  TROPICAL  ENVIRONMENT.  I. 


INFLUENCE  OF  PERIOD  OF  INUNDATION 
AND  NITROGEN  FERTILIZER  ON  DRY 
MATTER  PRODUCTION,  GRAIN  YIELD  AND 
SOU  AERATION, 

Queensland  Dept.  of  Primary  Industries.Mareeba 
(Australia).  Southedge  Tobacco  Research  Station. 
G.  C.  Wright. 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  1,  p  73-82,  1985.  5  fig,  4 
tab,  23  ref. 

Descriptors:  'Sorghum,  'Furrow  irrigation, 
'Water  use  efficiency,  'Nitrogen,  'Fertilization, 
Irrigation  practices,  Crop  yield,  Plant  growth,  Soil 
porosity,  Drainage,  Flood  irrigation,  Soil  aeration, 
Australia. 

The  effect  of  applied  nitrogen  and  furrow  irriga- 
tion inundation  periods  on  grain  sorghum  growth 
and  yield  was  studied  in  Australia.  Water  was  run 
in  furrows  for  various  periods  every  seven  to  ten 
days  during  the  dry  season.  Increasing  the  inunda- 
tion period  reduced  grain  yield  for  nitrogen-fertil- 
ized crops.  Air-filled  porosity  of  the  soil  recovered 
more  slowly  as  the  inundation  period  was  in- 
creased. The  time  required  to  reach  an  air-filled 
porosity  of  zero  to  ten  at  the  10-20  centimeter 
depth  was  highly  correlated  with  grain  yield.  Re- 
sults indicated  that  grain  yield  is  strongly  influ- 
enced by  the  duration  of  waterlogging  associated 
with  flood  irrigation.  Irrigated  crops  should  be 
drained  rapidly  to  minimise:  yield  losses  and  reduce 
the  duration  and  severity  of  soil  anaerobiosis.  (See 
also  W87-02140)  (Michael-PTT) 
W87-02139 


FURROW  IRRIGATION  OF  GRATN  SOR- 
GHUM IN  A  TROPICAL  ENVIRONMENT,  n. 
INFLUENCE  OF  PERIOD  OF  INUNDATION 
ON  THE  UTILIZATION  OF  SOIL  AND  FER- 
TILIZER NITROGEN  BY  THE  CROP, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Kununurra  (Australia).  Kimberley 
Research  Station. 
G.  C.  Wright. 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  1,  p  83-89,  1985.  4  fig,  2 
tab,  16  ref. 

Descriptors:  'Sorghum,  'Furrow  irrigation, 
'Water  use  efficiency,  'Nitrogen,  'Fertilization, 
Irrigation  practices,  Denitrification,  Leaching,  Ni- 
trates, Accumulation. 

Grain  sorghum  was  grown  in  plots  that  had  been 
fertilized  with  nitrogen  before  sowing  and  furrow 
irrigated  for  various  periods.  Apparent  uptake  of 
fertilizer  nitrogen  declined  as  the  incubation  period 
increased.  Higher  quantities  of  nitrogen  remained 
in  surface  soil  of  all  furrow  irrigated  ridges  at  crop 
maturity  in  contrast  to  the  sprinkler  irrigated 
ridges.  A  constant  proportion  of  applied  nitrogen 
was  moved  to  the  ridge  tops  at  all  inundation 
periods.  Differences  in  applied  nitrogen  recovery 
between  crops  given  zero  (sprinkler)  and  three 
hours  of  furrow  irrigation  was  attributed  to  surface 
accumulation  of  nitrate.  Reduced  nitrogen  uptake 
following  longer  inundation  periods  was  due  to 
different  rates  of  nitrogen  loss  because  of  denitrifi- 
cation and  leaching.  (See  also  W87-02139)  (Au- 
thor's abstract) 
W87-02140 


EFFECT  OF  SOWING  TIME  ON  GROWTH, 
YIELD  AND  WATER-USE  OF  RAIN-FED 
WHEAT  IN  THE  WTMMERA,  VIC, 

Victoria  Dept.  of  Agriculture,  Werribee  (Austra- 
lia). Animal  Research  Inst. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02142 


GENETIC  VARIATION  IN  SODIUM  AND  PO- 
TASSIUM CONCENTRATION  IN  HERBAGE 
OF  DIGITARIA  MILANJIANA,  AND  ITS  RE- 
LATION TO  PROVENANCE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
J.  B.  Hacker,  R.  W.  Strickland,  and  K.  E.  Basford. 
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Group  21 — Water  In  Plants 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  2,  p  201-212,  1985.  4  fig,  6 
tab,  43  ref. 

Descriptors:  'Sodium,  'Potassium,  'Provenance, 
•Grasses,  'Accumulation,  *Genetic  engineering, 
'Adaptation,  Geography,  Coastal  areas,  Inland 
areas,  Vegetation  regrowth,  Semiarid  lands,  Pas- 
tures, Australia,  Accumulation,  Pastures,  Distribu- 
tion. 

Sodium  and  potassium  concentrations  in  accessions 
of  the  African  grass  Digitaria  milanjiana  were 
studied  to  determine  the  adaptive  significance  of 
sodium  accumulation  and  the  possibility  of  breed- 
ing D.  milanjiana  cultivars  that  have  an  adequate 
sodium  concentration  and  can  be  adapted  to  low 
rainfall  areas.  Sixty-five  accessions  were  grown  in 
a  grass  garden  in  Queensland,  Australia  and 
sodium  and  potassium  concentrations  of  herbage 
were  determined  after  six  week  and  six  month 
regrowth  periods.  Sodium  concentration  was  in- 
versely correlated  with  potassium  concentration, 
and  there  was  a  defined  geographic  distribution  of 
accessions  which  had  high  or  low  sodium  concen- 
trations. Coastal  site  accessions  had  high  concen- 
trations, while  those  from  inland  sites  south  and 
north  of  20  degrees  latitude  south  had  either  low 
or  very  low  concentrations  of  sodium  in  dry 
matter.  Genetic  studies  at  the  diploid  level  showed 
different  patterns  of  inheritance  of  sodium  and 
potassium  concentrations  for  two  crosses  even 
with  one  common  parent.  Additive  and  dominance 
effects  were  evident  and  significant  inter-allelic 
interactions  occurred,  especially  involving  domi- 
nance. Breeding  of  an  adapted  pasture  variety  for 
inland  low  rainfall  areas  would  require  input  of 
inland  genes  governing  appropriate  dormancy 
mechanisms  and  coastal  genes  controlling  sodium 
uptake.  (Michael-PTT) 
W87-02143 


COMPARATIVE  TOLERANCE  OF  TROPICAL 
GRAIN  LEGUMES  TO  SALINITY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02144 


GERMINATION  AND  GROWTH  OF  SECALE 
MONTANUM  GUSS.  IN  THE  PRESENCE  OF 
SODIUM  CHLORIDE, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02145 


GROWTH  AND  MINERAL  COMPOSITION  OF 
THE  SULTANA  GRAPEVINE  AS  INFLU- 
ENCED BY  SALINITY  AND  ROOTSTOCK, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div.  of  Horti- 
cultural Research. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-02146 


COMPARATIVE  RESPONSE  TO  SALINITY  OF 
THE  GROWTH  AND  NODULATION  OF  MA- 
CROPTILIUM  ATROPURPUREUM  CV.  SIRA- 
TRO  AND  NEONOTONIA  WIGHTII  CV. 
COOPER  SEEDLINGS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02147 


REJUVENATION  OF  MELOSIRA  GRANU- 
LATA  (BACILLARIOPHYCEAE)  RESTING 
CELLS  FROM  THE  ANOXIC  SEDIMENTS  OF 
DOUGLAS  LAKE,  MICHIGAN.  I.  LIGHT  MI- 
CROSCOPY AND  14C  UPTAKE, 
Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02168 


REJUVENATION  OF  MELOSJJRA  GRANU- 
LATA  (BACILLARIOPHYCEAE)  RESTING 
CELLS  FROM  THE  ANOXIC  SEDIMENTS  OF 
DOUGLAS  LAKE,  MICHIGAN.  JJ.  ELECTRON 
MICROSCOPY, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02169 


CHANGES  IN  LEAF  WATER  POTENTIAL 
AND  CAM  IN  SEMPERVD/UM  MONTANUM 
AND  SEDUM  ALBUM  IN  RESPONSE  TO 
WATER  AVAILABILITY  IN  THE  FTELD, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Botany. 

M.  J.  Earnshaw,  K.  A.  Carver,  and  J.  A.  Lee. 

Oecologia  OECOBX,  Vol.  67,  No.  4,  p  486-492, 

November  1985.  6  fig,  29  ref. 

Descriptors:  'Leaf  water  potential,  'CAM  plants, 
'Water  availability,  Leaf  temperature,  Spanish 
Pyrenees,  Photosynthesis,  Nocturnal  acidification, 
Light  intensity. 

The  short  term  effects  of  irrigation  on  diurnal 
changes  in  Psi  leaf  and  titratable  acidity  have  been 
examined  both  in  Sempervivum  montanum  and  in 
Sedum  album,  a  faculative  CAM  plant,  in  the 
Spanish  Pyrenees.  In  Sempervivum,  the  Psi  leaf 
responded  rapidly  to  irrigation  and,  increased 
during  the  day  and  decreased  during  the  night  and 
early  morning.  Psi  leaf  in  Sedum  responded  more 
slowly  to  irrigation  and  showed  a  decrease  during 
the  day  and  an  increase  in  the  period  between 
evening  and  early  morning.  Under  the  conditions 
of  the  short-term  experiments,  changes  in  acid 
metabolism  had  not  been  observed  in  either  species 
following  irrigation.  Transpirational  water  loss  to- 
gether with  redistribution  of  water  within  the  plant 
are  more  important  than  the  osmotic  concentration 
of  malic  acid  in  determining  Psi  leaf  in  both  species 
and  that  daytime  water  loss  were  greater  in  Sedum 
than  in  Sempervivum.  The  effect  of  long-term 
water  stress  on  Psi  leaf  and  acid  levels  were  also 
assessed  in  both  species  over  a  3-week  period.  Both 
Psi  leaf  and  acidification  in  Sempervivum  de- 
creased over  this  time  period.  In  Sedum,  Psi  leaf 
also  declined,  but  a  more  gradual  reduction  in 
acidification  occurred.  Nocturnal  acidification  in 
the  irrigated  plants  were  lower  than  in  the  non- 
irrigated  control.  It  was  suggested  in  Sedum  album 
that  C3  photosynthesis  during  the  preceding  light 
period,  as  determined  by  light  intensity  and  leaf 
temperature,  could  have  been  important  in  deter- 
mining the  extent  of  nocturnal  acidification  under 
field  conditions.  (Author's  abstract) 
W87-02179 


RELATTVE  SALT  TOLERANCE  OF  CAKILE 
EDENTULA  (BRASSICACEAE)  FROM  LACUS- 
TRINE AND  MARINE  BEACHES, 

California  Univ.,  Davis.  Dept.  of  Botany. 

R.  S.  Boyd,  and  M.  G.  Barbour. 

American  Forests  Journal  of  Botany  AJBOAA, 

Vol.  73,  No.  2,  p  236-241,  February  1986.  4  fig,  1 

tab,  24  ref. 

Descriptors:  'Salt  tolerance,  'Lacustrine  plants, 
'Marine  plants,  'Beaches,  Plants,  Pacific  Ocean, 
Lake  Huron,  Washington,  Ontario,  Aquatic  plants. 

Seeds  of  Cakile  edentula  ssp.  edentula  var.  eden- 
tula  had  been  collected  from  the  Pacific  Ocean 
shore  of  Washington,  and  Cakile  edentula  ssp. 
edentula  var.  lacustris  seeds  were  collected  from 
the  Lake  Huron  shore  of  Ontario.  Germination 
rates  of  the  two  varieties  showed  equal  tolerance 
of  substrate  salinities  ranging  from  0-10,000  ppm. 
Early  root  growth  of  edentula  seedlings  was  sig- 
nificantly stimulated  by  1,000  ppm  salts,  but  both 
varieties  showed  equal  tolerance  to  10,000  ppm. 
Edentula  plants  had  been  exposed  for  4  weeks  to 
salt  spray  intensities  of  0,  20  and  90  mg/sq  dm/d, 
showed  no  significant  changes  in  shoot  or  root 
biomass,  plant  morphology,  or  reproductive  effort. 
Lacustris  plants  exhibited  a  significant  decline  in 
stem  length  and  reproductive  effort  with  increas- 
ing levels  of  salt  spray.  Lacustris  and  edentula 
have  diverged  physiologically  over  the  past  9,000 
years,  and  field  observations  from  the  literature 


corroborate  the  conclusion  made  here  that  the 
divergence  in  salt  tolerance  has  ecological  signifi- 
cance. (Author's  abstract) 
W87-02182 


PROGENY  SCREENING  OF  SORGHUM 
PLANTS  REGENERATED  FROM  SODIUM 
CHLORIDE  -  SELECTED  CALLUS  FOR  SALT 
TOLERANCE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02183 


GLASSHOUSE  SCREENING  PROCEDURE 
FOR  IDENTIFYING  CITRUS  HYBRIDS 
WHICH  RESTRICT  CHLORIDE  ACCUMULA- 
TION  IN  SHOOT  TISSUES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Merbein  (Australia).  Div.  of  Horti- 
cultural Research. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-02222 


WATER  AVAILABILITY  AND  THE  COMPAR- 
ATIVE EMERGENCE  OF  FOUR  COND7ER 
SPECIES, 

New  Brunswick  Univ.,  Fredericton. 

P.  A.  Thomas,  and  R.  W.  Wein. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  10,  p  1740-1746,  October  1985.  5  fig,  2  tab,  27 

ref. 

Descriptors:  'Conifers,  'Water  deficit,  'Plant 
growth,  Vegetation  regrowth,  Charred  organic 
matter,  Forest  fires,  Soil  moisture  deficiency,  Soil 
water,  Drought  resistance,  Pine  trees. 

Emergence  of  four  conifer  species  was  observed  in 
greenhouse  seedbeds  watered  at  different  frequen- 
cies to  evaluate  the  hypothesis  that  seedlings  of 
some  species  require  shelter  from  direct  sunlight  to 
slow  the  rate  of  drying  in  charred  organic  matter 
seedbeds.  Emergence  from  infrequently  watered 
seedbeds  was  higher  in  jack  pine  than  in  eastern 
white  pine,  and  lowest  in  black  spruce  and  the 
balsam  fir.  The  order  is  similar  in  the  ability  to 
emerge  without  shelter  on  postfire  seedbeds. 
Coping  with  fluctuating  moisture  availability  was 
determined  to  be  a  major  factor  in  conifer  estab- 
lishment on  this  harsh  seedbed.  Seeds  were  also 
germinated  in  solutions  of  polyethylene  glycol. 
These  data  and  measurements  of  resistance  to  and 
tolerance  of  water  loss  suggest  that  eastern  white 
pine  succeeds  because  preemergent  seedlings  can 
tolerate  desiccating  conditions.  Measurements  of 
radicle  elongation  rates  indicate  that  jack  pine  suc- 
ceeds by  evading  periods  of  low  water  availability. 
(Michael-PTT) 
W87-02256 


SEEDLING  RECRUITMENT  OF  11  WETLAND 
PLANT  SPECIES  ALONG  A  WATER  LEVEL 
GRADIENT:  SHARED  OR  DISTINCT  RE- 
SPONSES, 

P.  A.  Keddy,  and  T.  H.  Ellis. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 
No.  10,  p  1876-1879,  October  1985.  1  fig,  1  tab,  28 
ref.  NSERC  (Canada)  Grant  A8534. 

Descriptors:  'Water  level,  'Seedlings,  'Plant 
growth,  'Wetlands,  Plant  populations.  Recruit- 
ment, Germination. 

Seedling  germination  and  emergence  of  1 1  wetland 
plant  species  along  a  water  level  gradient  was 
studied  to  determine  whether  maximum  recruit- 
ment occurs  in  the  same  ('shared  responses')  or 
different  ('distinct  responses')  regions  of  the  gradi- 
ent. Seeds  were  allowed  to  germinate  in  sand  along 
a  gradient  of  water  depth  ranging  from  10  centime- 
ters above  to  five  centimeters  below  the  substrate 
surface.  Five  species  showed  no  significant  re- 
sponse to  the  gradient,  but  in  the  six  species  that 
did  respond,  there  was  no  indication  of  shared 
preferences  along  the  water  depth  gradient.  The 
different  recruitment  patterns  were  consistent  with 
adult    distributions    in    the    field.    Most    species 
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lowed  some  recruitment  at  all  water  levels  exam- 
led  which  suggests  that  they  have  broad  tolerance 
>r  water  level  in  the  recruitment  phase.  (Michael- 
TT) 

/87-02257 


TMOSPHERIC  C02  ENRICHMENT  OF 
'ATER  HYACINTHS:  EFFECTS  ON  TRANSPI- 
ATION  AND  WATER  USE  EFFICIENCY, 

griculrural    Research    Service,    Phoenix,    AZ. 
''ater  Conservation  Lab. 
B.  Idso,  B.  A.  Kimball,  and  M.  G.  Anderson. 
'ater  Resources  Research  WRERAO,  Vol.  21, 
o.  11,  p  1787-1790,  November  1985.  4  fig,  18  ref. 
iteragency  agreement  DE  AI01-81ER60001. 

lescriptors:  'Carbon  dioxide,  'Water  hyacinths, 
(Vater  use  efficiency,  'Transpiration,  Enrichment, 
iomass.  Plant  growth,  Aquatic  plants. 

he  effects  of  atmospheric  C02  enrichment  on 
anspiration  and  water  use  efficiency  in  water 
jacinth  was  studied.  A  full  cover  of  water  hya- 
nths  was  maintained  outdoors  in  sunken  metal 
ock  tanks  enclosed  by  open-top  clear  plastic  wall 
lambers.  One  chamber  represented  ambient  edi- 
tions and  the  other  three  were  continuously  en- 
ched  with  C02  to  approximate  three  target  con- 
:ntrations.  During  a  four  week  maximum  plant 
rowth  period,  biomass  production  increased  by 
'■>%  and  water  use  efficiency  doubled  when  at- 
ospheric  C02  was  doubled.  These  results  are 
milar  to  observations  of  several  terrestrial  plants 
id  indicate  the  general  trend  which  might  be 
[pected  to  occur  as  atmospheric  C02  continues 
i  rise  in  the  future.  (Michael-PTT) 
'87-02294 


XPERIMENTAL  STUDD2S  TO  THE  AUTOE- 
OLOGY  OF  GROENLANDIA  DENSA  (EX- 
ERTMENTELLE  UNTERSUCHUNGEN  ZUR 
UTOKOLOGDj:        VON        GROENLANDIA 

ENSA), 

ohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

ier  Landeskultur  und  Pflanzenokologie. 

or  primary  bibliographic  entry  see  Field  2H. 

'87-02336 


FFECTS  OF  URBANIZATION  ON  LAND- 
CAPE  ELEMENTS  AND  WOODLAND 
OVER, 

or  primary  bibliographic  entry  see  Field  4C. 
/V-0155S 


J.  Erosion  and  Sedimentation 


RIENTATION  OF  CLAMSHELLS  AS  A  VE- 
OCnY  INDICATOR  IN  A  CANAL, 

r'ater  and  Power  Resources  Service,  Sacramento, 

A.  Mid-Pacific  Region. 

or  primary  bibliographic  entry  see  Field  2E. 

/87-01842 


FFECTS  OF  PLACER  GOLD  MINING  ON 
RIMARY  PRODUCTION  IN  SUBARTIC 
TREAMS  OF  ALASKA, 

Jaska  Univ.,  Anchorage.  Arctic  Environmental 

iformation  and  Data  Center. 

'or  primary  bibliographic  entry  see  Field  5B. 

m-01892 


lEDLOAD  TRANSPORT  IN  A  POOL-RIFFLE 
EQUENCE  OF  A  COASTAL  ALASKA 
TREAM 

>regon  State  Univ.,  Corvallis. 

k  J.  Campbell,  and  R.  C.  Sidle. 

Vater  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

I  p  579-590,  August  1985.  9  fig,  22  ref. 

)escriptors:  'Sediment  transport,  'Bed  load  dis- 
harge,  'Riffles,  'Salmon,  Sediments,  Bambi 
-reek,  Trap  Creek  watershed,  Alaska,  Scour. 

"he  processes  of  bedload  routing  and  storage  in  a 
mall  coastal  Alaska  salmon  stream  were  described 
Jid  quantified.  A  Helley-Smith  pressure  differen- 


tial bedload  sampler  was  used  to  measure  bedload 
transport  at  consecutive  riffle  sections  of  a  riffle- 
pool-riffle  sequence  on  Bambi  Creek,  a  small  (154 
ha),  second-order  stream  on  Chichagof  Island, 
Alaska,  during  four  storms  over  a  2-year  period. 
Bambi  Creek  is  2570  m  long,  and  the  elevation 
ranges  from  5  m  to  614  m  above  sea  level.  Trap 
Bay  has  a  northern  maritime  climate  characterized 
by  cool  summers  and  relatively  mild  winters.  Av- 
erage annual  precipitation  is  believed  to  be  signifi- 
cantly higher  at  Trap  Bay  because  of  orographic 
influences  and  exposure.  Maximum  bedload  trans- 
port rate  measured  was  4920  kg/h  at  a  stream  flow 
of  2.34  cu  m/s  corresponding  to  a  storm  having  a 
5-year  return  interval.  Transport  of  larger  sediment 
(>8  mm)  varied  systematically  with  streamflow  at 
the  two  sampling  locations.  At  flows  up  to  ap- 
proximately bankfull,  transport  of  large  sediment 
was  greatest  at  the  upstream  site;  at  flows  above 
bankfull,  transport  of  large  sediment  was  greatest 
at  the  downstream  site.  The  net  import  of  large 
sediment  to  the  pool  during  moderate  stormflows 
and  net  export  of  sediment  to  the  pool  during 
moderate  stormflows  and  net  export  of  large  sedi- 
ment from  the  pool  during  flows  above  bankfull 
may  be  related  to  a  'convergence'  or  'reversal'  of 
competence  between  the  upstream  riffle  and  subse- 
quent pool  at  flows  approximating  bankfull  stage. 
Cross-sections  monitored  within  the  study  reach 
indicate  that  stormflows  resulted  in  net  filling  of 
the  riffle  sections  and  net  scour  of  the  pool;  periods 
of  low  streamflow  resulted  in  net  scour  of  the 
riffles  and  net  filling  of  the  pool.  (Peters-PTT) 
W87-01899 


REVERSIBLE  ADSORPTION  OF  AQUEOUS 
DIVALENT  COPPER  ION  BY  ESTUARINE 
SEDIMENTS, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01919 


TECHNIQUE  FOR  MEASURING  SCOUR  AND 
FILL  OF  SALMON  SPAWNING  RIFFLES  IN 
HEADWATER  STREAMS, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Forestry  Research. 

S.  H.  Duncan,  and  J.  W.  Ward. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  507-511,  June  1985.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Scour,  'Spawning,  'Sediment  trans- 
port, 'Channel  morphology,  'Riffles,  Salmon, 
Washington,  Fall  River,  Willapa  Bay,  Thrash 
Creek,  Chehalis  River,  Stream  fill  monitoring, 
Channels,  Landslides,  Organic  debris,  Gravel. 

A  technique  that  could  be  used  to  monitor  change 
caused  by  high  discharge  events  was  developed 
and  tested  as  an  aid  to  indexing  stability  of  sal- 
monid  spawning  gravels  in  headwater  streams. 
Two  streams  in  the  coast  range  of  Washington 
State  known  to  have  spawning  runs  of  late  fall  and 
winter  coho  salmon  (O.  kisutch)  were  chosen:  Fall 
River,  as  tributary  of  Willapa  Bay,  and  Thrash 
Creek,  a  tributary  to  the  Chehalis  River  system.  A 
30  x  0.9  cm  piece  of  steel  rod  bent  in  the  shape  of 
an  'L'  and  attached  by  hose  clamps  to  a  15  x  3.2 
cm  section  of  plastic  pipe  sliding  on  an  86  x  1.9  cm 
steel  shaft  was  tested  for  use  in  measuring  scour 
and  fill  of  salmon  spawning  riffles.  Installed  along 
channel  cross-sections,  results  of  tests  at  four  sites 
on  two  hydraulically  different  streams  showed  the 
device  to  be  useful  in  monitoring  event  specific 
scour  and  fill.  The  Thrash  Creek  sites  reflect  the 
relative  instability  and  variation  in  a  channel  sub- 
jected to  large  inputs  of  landslide  materials  and 
removal  of  organic  debris.  For  the  same  relative 
increases  in  stream  flow,  the  sites  at  Thrash  Creek 
are  more  actively  in  motion  than  the  more  stable 
Fall  River  site.  However,  because  of  the  range  in 
average  salmonid  egg  burial  (9-26  cm),  presumably 
sufficient  change  occurred  at  both  sites  to  affect 
survival.  Although  many  more  sites  composed  of 
varying  gravel  sizes  and  channel  characteristics 
should  be  examined  to  thoroughly  evaluate  this 
device,  it  proved  to  be  an  adequate  minimum  dis- 
turbance system  for  monitoring  spawning  riffles  of 
the  gravel  composition  in  which  it  was  tested. 
(Peters-PTT) 
W87-01925 


PATTERNS  OF  SUSPENDED  SEDIMENT 
TRANSPORT  IN  A  COASTAL  ALASKA 
STREAM, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Juneau,  AK.  Forestry  Sciences  Lab. 
R.  C.  Sidle,  and  A.  J.  Campbell. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
6,  p  909-917,  December  1985.  6  fig,  2  tab,  34  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
solids,  'Turbidity,  'Regression  analysis,  Chichagof 
Island,  Alaska,  Storms,  Sediments,  Hydrographs, 
Hysteresis  loops,  Organic  debris,  Bambi  Creek, 
Trap  Bay,  Precipitation. 

Suspended  sediment  data  from  a  154  ha  watershed 
on  northeast  Chichagof  Island,  Alaska,  were  col- 
lected over  three  fall  storm  seasons  from  1980  to 
1982.  The  research  on  sedimentation  was  conduct- 
ed along  the  lower  reaches  of  Bambi  Creek,  a 
second-order  stream  within  the  Trap  Bay  water- 
shed. Climate  is  typical  of  coastal  Alaska,  with 
cool  summers,  high  rainfall  during  fall,  and  early 
winter,  intermittent  snow  at  lower  elevations  and  a 
more  consistent  snowpack  above  400  m  during 
winter  and  early  spring,  and  moderate  rainfall  in 
spring.  Water  samples  for  suspended  sediment  and 
turbidity  analyses  were  collected  with  an  Instru- 
ment Specialties  Company  Model  1680  automatic 
pumping  sampler.  Sediment  rating  curves  for  nine 
pooled  storms  explained  less  than  34  percent  of  the 
variation  in  total  suspended  solids  (TSS).  Signifi- 
cantly higher  concentrations  of  suspended  sedi- 
ment occurred  during  the  rising  limb  of  storm 
hydrographs  than  for  similar  flows  on  the  falling 
limb,  accounting  for  hysteresis  loops  in  TSS  versus 
streamflow  plots  for  individual  storms.  These  hys- 
teresis loops  were  wider  during  early  season 
storms,  indicating  that  easily  transportable  fine 
sediment  may  have  been  flushed  from  the  upper 
portion  of  channel  banks  and  from  behind  large 
organic  debris  during  early  season  peak  flows. 
Regression  relationships  (TSS  versus  Q)  developed 
for  the  highest  streamflows  had  steeper  slopes  than 
the  lower  stormflows.  Turbidity  correlated  well 
with  TSS  for  all  stormflow  data  combined.  Organ- 
ic matter  constituted  an  average  of  35  percent  (by 
weight)  of  TSS  for  all  water  quality  samples.  Re- 
sults from  this  study  can  be  applied  to  the  design  of 
appropriate  monitoring  schemes  for  sediment 
transport  in  small  forest  streams  in  similar  terrain. 
Since  the  majority  of  sediment  transport  occurs 
during  fall  storms  in  coastal  Alaska,  frequent  sam- 
pling during  these  storms  is  needed  to  characterize 
transport  of  suspended  sediment.  Quantification  of 
suspended  organic  solids,  which  may  be  important 
in  terms  of  aquatic  habitat,  requires  even  more 
intense  sampling  than  mineral  suspended  sediment 
because  of  the  higher  variability  associated  with 
organic  solids.  (Peters-PTT) 
W87-01926 


LONG-TERM  PATTERNS  OF  WATER  QUAL- 
ITY IN  A  MANAGED  WATERSHED  IN 
OREGON:  1.  SUSPENDED  SEDIMENT, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Sciences  and  Technology  Dept. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-01932 


BEDROCK  CONTROLS  ON  STREAM  CHAN- 
NEL ENLARGEMENT  WITH  URBANIZA- 
TION, NORTH  CENTRAL  TEXAS, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Geology. 

P.  M.  Allen,  and  R.  Narramore. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

6,  p  1037-1048,  December  1985.  18  fig,  6  tab,  41 

ref. 

Descriptors:  'Watersheds,  Urban  Hydrology,  Geo- 
morphology,  'Channel  erosion,  'Shales,  Hydro- 
geomorphology,  Dallas,  Texas,  Chalk,  Channel  en- 
largement, Urbanization,  Vegetation. 

Loss  due  to  channel  erosion  in  the  Dallas,  Texas, 
area  is  estimated  to  approach  one-half  million  dol- 
lars in  the  last  several  years.  Hydrogeomorphic 
analysis  of  natural  and  urban  chalk  and  shale  wa- 
tersheds was  performed  in  the  central  Texas  area 
on  watersheds  ranging  in  size  from  0.5  to  10  sq  mi 
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in  an  effort  to  more  adequately  predict  channel 
enlargement  due  to  urbanization.  Chalk  watersheds 
were  found  to  have  greater  drainage  density,  great- 
er channel  slope,  lower  sinuosity,  and  greater  dis- 
charge per  unit  area  than  similar  sized  shale  water- 
sheds under  natural  conditions.  With  subsequent 
urbanization  of  the  watersheds,  chalk  channel  en- 
largement was  from  12  to  67  percent  greater  than 
shale  channel  enlargement  for  similar  sized  water- 
sheds. Greater  enlargement  in  chalk  channels  is 
attributed  to  greater  channel  velocities  and  unit 
tractive  force.  Vegetation  seems  to  play  a  signifi- 
cant role  in  influencing  channel  adjustments  to  the 
new  flow  regimes  brought  on  by  urbanization. 
Channel  response  to  urbanization  is  documented 
and  specific  nonstructural  guidelines  are  proposed 
which  could  reduce  structural  loss  along  urban 
stream  channels.  (Author's  abstract) 
W87-01939 


DOMINANT  PROCESSES  OF  SEDIMENT  DIS- 
TRIBUTION AND  FOCUSING  IN  A  SMALL, 
EUTROPHIC,  MONOMICTIC  LAKE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01978 


MECHANISTIC,  NUMERICAL  MODEL  OF 
SEDIMENTATION,  MINERALIZATION,  AND 
DECOMPOSITION  FOR  MARSH  SEDIMENTS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01989 


EROSION-SEDIMENTATION  IN  A  CLOSED 
DRAINAGE  BASES  IN  NORTHWEST  INDI- 
ANA, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
For  primary  bibliographic  entry  see  Field  4D. 
W87-01998 


DEPTH  OF  SURFACE  SOTL-RUNOFF  ESTER- 
ACTION  AS  AFFECTED  BY  RAINFALL,  SOTL 
SLOPE,  AND  MANAGEMENT, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
A.  N.  Sharpley. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  1010-1015,  July-August  1985.  6 
fig,  4  tab,  15  ref. 

Descriptors:  'Runoff,  'Soil  water,  *Rainfall-runoff 
relationships,  *Soil  erosion,  'Management  plan- 
ning, 'Slopes,  'Runoff,  Pesticides,  Statistical  anal- 
ysis, Adsorption,  Chemical  analysis,  Phosphorus, 
Soil  aggregates,  Mathematical  analysis. 

The  effective  depth  of  interaction  (EDI)  between 
surface  soil  and  runoff  was  determined  for  five 
soils  of  varying  physical  and  chemical  properties 
to  quantify  the  effect  of  rainfall  and  soil  character- 
istics on  EDI.  EDI  increased  with  an  increase  in 
rainfall  intensity  and  soil  slope  for  all  soils.  The 
former  was  attributed  to  increased  runoff  energy 
facilitating  the  mixing  in  the  surface  soil  and  was 
also  a  function  of  soil  aggregation  while  the  latter 
was  simply  a  function  of  runoff  energy  alone.  An 
average  73%  reduction  in  EDI  followed  the  incor- 
poration of  100kg  of  wheat  straw/ha,  and  an  80% 
reduction  with  a  0.5-sq  millimeter  mesh  screen 
simulating  crop  cover  was  obtained.  For  all  soils, 
the  logarithm  (In)  of  soil  loss  was  related  to  In 
EDI.  Regression  slopes  for  the  logarithm  relation- 
ships were  similar,  and  regression  intercepts  were 
related,  to  soil  aggregation.  Thus  EDI  and  the 
effect  of  rainfall  and  soil  management  could  be 
related  to  soil  loss.  This  relationship  can  improve 
the  prediction  of  adsorbed  chemical  (P  and  pesti- 
cides) transport  in  solution,  since  chemical  trans- 
port models  presently  use  a  fixed  EDI  value. 
(Khumbatta-PTT) 
W87-O2031 


RIVER  DYNAMICS  AND  THE  DIVERSITY  OF 
AMAZON  LOWLAND  FOREST, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 


W87-02077 


CHEMICAL  QUALITY  OF  SUSPENDED  SEDI- 
MENT FROM  WATERSHEDS  SUBJECTED  TO 
SURFACE  COAL  MINING, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02094 


SULFUR  AND  CARBON  ISOTOPES  AS  TRAC- 
ERS OF  SALT-MARSH  ORGANIC  MATTER 
FLOW, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-02099 


DETERMINATION  OF  ERODABTLITY  OF  A 
SUBTROPICAL  CLAY  SODL:  A  LABORATORY 
RAINFALL  STMULATOR  EXPERTMENT, 

Institute    of    Agricultural    Engineering,    Harare 

(Zimbabwe). 

H.  A.  Elwell. 

Journal  of  Soil  Science,  Vol.  37,  No.  2,  p  345-350, 

June  1986.  2  fig,  5  tab,  12  ref. 

Descriptors:  'Soil  erosion,  'Clay,  'Tropical  re- 
gions, 'Simulated  rainfall,  'Land  use,  Soil  aggre- 
gates, Organic  carbon,  Runoff  forecasting,  Mathe- 
matical equations,  Regression  analysis. 

The  erodability  of  a  well-drained  clay  soil  derived 
from  igneous  rock  in  Zimbabwe  was  determined 
using  a  laboratory  rainfall  simulator.  Soil  indices 
were  established  by  which  changes  in  erodability 
could  be  monitored.  Results  of  regression  analysis 
indicated  that  mean  weight  diameter  of  water- 
stable  aggregates  was  significant  in  explaining  vari- 
ations in  soil  loss  and  runoff.  Organic  carbon  in  the 
soil  accounted  for  the  proportion  of  water-stable 
aggregates.  It  is  suggested  that  these  soil  indices 
can  be  used  to  aid  management  decisions  regarding 
the  use  of  arable  and  grazing  land  of  this  soil  type. 
(Michael-PTT) 
W87-02119 


MODEL  FOR  PARTICLE-SELECTIVE  TRANS- 
PORT OF  TRACERS  EN  SEDTMENTS  WITH 
CONVEYOR  BELT  DEPOSIT  FEEDERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02124 


MODELTNG  RADIOTRACERS  US  SEDI- 
MENTS: COMPARISON  WITH  OBSERVA- 
TIONS EN  LAKE  HURON  AND  MICHIGAN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

E.  R.  Christensen,  and  P.  K.  Bhunia. 
Journal  of  Geophysical  Research  (c)  JGRCEY, 
Vol.  91,  No.  7,  p  8559-8571,  July  15,  1986.  11  fig, 
10  tab,  23  ref.  EPA  Assistance  agreement  R810419. 

Descriptors:  'Bottom  sediments,  'Bottom  water, 
•Isotopic  tracers,  'Lake  Huron,  'Lake  Michigan, 
Mathematical  models,  Mathematical  equations, 
Lead  radioisotopes,  Cesium  radioisotopes,  Micro- 
organisms, Advection,  Diffusion,  Fluctuations, 
Water-sediment  interface. 

Radionuclide  activity  in  sediments  is  modeled 
based  on  advection-diffusion  equations  for  a  radio- 
active tracer.  Model  application  is  demonstrated 
by  literature  data  for  sediment  cores  from  Lake 
Huron  and  Lake  Michigan.  Mixing  resulting  from 
deposit  feeding  is  reflected  by  a  half-Gaussian, 
integrated  Gaussian  and  exponential  diffusion  coef- 
ficient with  a  maximum  value  at  the  sediment- 
water  interface  and  an  effective  mixing  depth. 
Compaction  is  expressed  as  an  exponential  bulk 
sediment  density.  Differential  equations  are  solved 
by  finite  differences,  including  the  Crank-Nelson 
method  for  deforming  the  time-dependent  profile 
of  cesium  137.  Mixing  parameters  and  mixing 
depth  are  estimated  by  minimizing  chi-squared  for 


measured  and  calculated  210-Pb  activity.  The  de- 
rived mixing  depths  for  cores  from  Lake  Huron 
agree  with  those  inferred  from  densities  of  Panto- 
poreia  and  tubificid  oligochaetes.  There  appears  to 
be  less  sediment  focusing  in  northern  Lake  Mici- 
gan  where  ratios  of  measured  137-Cs  inventories 
have  an  average  value  of  0.89  and  range  from  0.32 
to  1.41  for  six  cores  from  the  deep  basin.  There 
ratios  are  used  to  correct  210-Pb  fluxes.  This 
model  appears  to  be  an  improvement  over  previ- 
ous models  because  of  its  more  realistic  activity 
profiles.  (Michael-PTT) 
W87-02125 


CHARACTERISTICS  OF  HIGH-ENERGY  ME- 
ANDERING    RIVERS:     THE     CANTERBURY 
PLAINS,  NEW  ZEALAND, 
McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-02129 


CONTAMINATED  SEDIMENTS  OF  LAKES 
AND  OCEANS  ACT  AS  SOURCES  OF  CHLOR- 
ENATED  HYDROCARBONS  FOR  RELEASE 
TO  WATER  AND  ATMOSPHERE, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02174 


SEASONAL  VARIABILITY  AND  GEOCHEMI- 
CAL  SIGNIFICANCE  OF  ORGANIC  MATTER 
IN  THE  RTVER  GANGES,  BANGLADESH 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  of  Geology 
and  Paleontology. 

V.  Ittekkot,  S.  Safiullah,  B.  Mycke,  and  R.  Seifert 
Nature  NATUAS,  Vol.  317,  No.  6040,  p  800-802, 
October  31,  1985.  3  fig,  1  tab,  28  ref. 

Descriptors:  'Organic  matter,  'River  Ganges, 
'Bangladesh,  'Geochemistry,  Sediment  load,  Sedi- 
mentation, Settling. 

Asian  rivers  particularly  those  originating  in  the 
Himalayas,  significantly  contribute  to  the  annual 
global  sediment  discharge  from  the  land  to  the  sea. 
However,  a  little  is  known  about  their  organic 
matter  load.  By  studying  the  Ganges-Brahmaputra 
river  system  at  locations  in  Bangladesh,  with  sam- 
pling intervals  of  4  to  6  weeks,  report  on  the 
seasonal  variability  of  organic  matter  in  the  dis- 
solved and  suspended  loads  of  the  Ganges  during 
1981,  was  revealed  by  data  on  particulate  and 
dissolved  organic  carbon  (POC  and  DOC)  respec- 
tively, and  their  constituent  fractions  such  as 
sugars,  amino  acids  and  n-alkanes.  Organic  matter 
associated  with  peak  sediment  dishcarge  (July  to 
November)  appeared  to  be  dominated  by  a  biode- 
graded  fraction,  also  resulting  from  biogeochemi- 
cal  processes  occuring  in  the  oxbow  lakes  in  Ban- 
gladesh and,  were  less  susceptible  to  further  de- 
composition upon  reaching  the  marine  environ- 
ment. The  rivers  such  as  the  Ganges  with  their 
high  sediment  load  are  significant  in  terms  of  land- 
derived  organic  carbon  burial  in  marine  sediments. 
(Author's  abstract) 
W87-02176 


CHARACTERIZATION  OF  MICROBIAL  POP- 
ULATIONS EN  POLLUTED  MARINE  SEDI- 
MENTS, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02217 


DEVELOPMENT    OF    MULTIPLE    SEEPAGE 
FACES  ON  LAYERED  SLOPES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-02274 

GROUND    SURFACE    SLOPE    AS    A    BASTN 
SCALE  PARAMETER, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-02305 


MODELING  ALLUVIAL  CHANNELS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-02317 


SUSPENDED  SEDIMENT  PHOSPHORUS 
COMPOSITION  IN  TRIBUTARIES  OF  THE 
OKANAGAN  LAKES,  B.C., 

National  Water  Research  Inst.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02366 


LOCALIZED  CATASTROPHIC  DISRUPTION 
OF  THE  GASCONADE  RIVER  FLOOD  PLAIN 
DURING  THE  DECEMBER  1982  FLOOD, 
SOUTHEAST  MISSOURI, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02368 


ACTIVE  SAND  TRANSPORT  ALONG  A 
FJORD-BOTTOM  CHANNEL,  BUTE  INLET, 
BRITISH  COLUMBIA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

D.  B.  Prior,  B.  D.  Bornhold,  and  M.  W.  Johns. 
Geology  GLGYB,  Vol.  14,  No.  7,  p  581-584,  July 
1986.  6  fig,  12  ref.  NSF  Grant  DPP-8501118. 

Descriptors:  'Sand  transport,  'Fjords,  'Channels, 
•Bute  Inlet,  'British  Columbia,  Basin  sediments, 
•Sediment  transport,  Abyssal  plains,  Continental 
slope. 

An  underwater  channel  system  is  incised  in  the 
Holocene  fjord  basin  sediments  of  Bute  Inlet,  Brit- 
ish Columbia.  High-resolution  side-scan  sonar 
swaths  and  seismic  profiles  reveal  two  channels 
within  a  zone  of  extensive  rotational  sliding  on  the 
slopes  of  a  fjord-head  delta.  The  channels  coalesce 
into  a  single  sinuous  channel  that  extends  14  km 
downfjord  on  a  0.9  degree  slope,  where  it  splits 
into  two  distributaries,  which  continue  another  18 
km,  ending  within  stacked  depositional  lobes.  In 
Bute  Inlet,  sand  is  transported  through  a  well- 
developed  channel  system  on  slopes  of  less  than  1 
degree,  a  distance  of  at  least  35  km,  to  be  deposited 
as  lobate  sand  units  in  the  deeper  fjord  basin.  The 
geometry  of  the  slide  areas  on  the  fjord-head  delta, 
the  source  of  the  sediment  in  the  channel  system, 
indicates  that  an  approximate  volume  of  displaced 
sediment  is  5.6  times  10  to  the  8th  power  cu  m. 
This  Holocene  example  of  large-scale,  long-dis- 
tance channelized  sand  transport  appears  directly 
analogous  to  some  of  the  processes  believed  to 
have  delivered  sediments  from  continental  slopes 
to  deep-water  fans  and  abyssal  plains.  (Lantz-PTT) 
W87-02369 


transformation  from  debris  flow  to  hyperconcen- 
trated  streamflow  began  to  occur  about  27  km 
downstream  from  the  crater,  when  the  total  sedi- 
ment concentration  had  decreased  to  about  78% 
by  weight  (57%  by  volume).  The  hyperconcentrat- 
ed  lahar-runout  flood  wave,  transporting  immense 
quantities  of  sand  in  suspension,  continued  to  expe- 
rience progressive  downstream  dilution.  Although 
turbulence  was  significantly  dampened  by  the  ex- 
tremely high  suspended  load,  very  large  standing 
waves  and  antidune  waves  were  observed.  The 
hyperconcentrated  lahar-runout  flow  deposited  an 
unusual,  faintly  stratified,  coarse  sand  which  local- 
ly contained  small,  isolated  gravel  lenses.  Very 
similar  deposits  in  the  Quaternary  stratigraphy  of 
Mount  St.  Helens  and  other  Cascades  volcanoes 
suggest  that  lahars  may  be  more  frequent  than 
previously  recognized.  (Author's  abstract) 
W87-02381 


BIGHORN  LAKE  -  1982  SEDIMENTATION 
SURVEY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
J.  O.  Blanton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86  229481, 
A04  in  paper  copy,  A01  in  microfiche.  Report 
REC-ERC-86-6,  April  1986.  71  p,  85  fig,  4  tab,  3 
ref. 

Descriptors:  'Bighorn  Lake,  'Sedimentation, 
•Lake  sediments,  Wyoming,  Reservoir  silting,  Res- 
ervoir capacity,  Sonar,  Bathymetry,  Sediment 
yield. 

Bighorn  Lake  was  surveyed  in  1982  to  compile 
field  data  needed  to  compute  reservoir  storage 
capacity.  The  data  were  also  used  to  compute  the 
volume  of  sediment  accumulated  in  the  reservoir 
since  the  gates  in  the  dam  were  closed  in  1965,  and 
to  determine  the  sediment  distribution  characteris- 
tics. Sonic  depth  recording  equipment  interfaced 
with  an  automated  survey  system  was  used  to  run 
the  bathymetric  survey.  Reservoir  capacity  was 
computed  from  revised  contour  surface  areas  de- 
termined by  means  of  a  width-adjustment  method 
for  the  upstream  portion  of  the  reservoir  and  by 
determining  loss  of  contour  surface  area  by  sedi- 
mentation in  the  downstream  portion.  The  reser- 
voir capacity  is  1,328,360  acre-feet  and  the  surface 
area  is  17,279  acres  at  El.  3657.0.  Since  November 
1965,  53,950  acre-feet  of  sediment  has  accumulat- 
ed, resulting  in  a  loss  in  storage  capacity  of  3.9%. 
This  represents  an  annual  accumulation  rate  of 
3,224  acre-feet  or  0.314  acre-foot/sq  mi.  (Author's 
abstract) 
W87-02548 


ROLE  OF  FORESTS  IN  ENVIRONMENTAL 
PROTECTION, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-02559 


2K.  Chemical  Processes 


The  water  from  34  strip  mine  and  9  livestock 
water  impoundments  on  the  Northern  Great  Plains 
was  analyzed.  The  43  water  impoundments  are  in 
North  Dakota,  South  Dakota,  and  Wyoming.  The 
study  ponds  range  from  1.15  ha  to  13  ha  in  area 
and  from  2  to  67  years  in  age.  They  are  shallow, 
having  a  maximum  depth  ranging  between  1  and 
12  meters.  The  dominant  ion  sequence  for  the 
study  ponds  was  Na  >  Mg  >  K  and  S04  > 
HC03  >  C03  >  CI,  which  differs  from  most 
freshwater  by  the  transposition  of  Na  and  S04. 
Even  though  mean  concentrations  of  total  filter- 
able residue  were  consistently  greater  in  strip  mine 
ponds,  statially  significant  differences  were  not 
found  between  strip  ponds  and  lifestock  ponds. 
The  macronutrients  of  nitrogen  and  phosphorus 
found  in  the  ponds  were  neither  limiting  to  pri- 
mary productivity  nor  excessive  for  fresh  water. 
Many  ponds  contain  turbid  water.  Turbidity  re- 
stricts light  penetration  and  limits  photosynthesis 
besides  making  the  ponds  visually  unattractive. 
The  source  of  water  for  the  pond,  whether  surface 
runoff  or  groundwater,  seems  to  have  important 
bearing  on  turbidity.  The  most  appropriate  use  of 
these  strip  mine  ponds  is  for  waterfowl,  warm- 
water  fisheries,  and  other  wildlife  associated  with 
prairie  wetlands.  However,  even  these  uses  are 
jeopardized  by  detrimental  concentrations  of  trace 
elements  in  the  water  and  ponds  should  be  assayed 
for  trace  element  concentrations  before  fish  are 
introduced.  (Peters-PTT) 
W87-01924 


TRANSFORMATIONS  OF  INORGANIC  PHOS- 
PHORUS DURING  THE  FLOODING  AND 
DRAINING  CYCLES  OF  SOIL, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-01985 


COASTAL  PLAIN  SODLS  OF  SOUTHEASTERN 
NIGERIA:  H.  FORMS  OF  EXTRACTABLE 
IRON,  ALUMINUM,  AND  PHOSPHORUS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-01993 


SIMULATED  ACID  RAIN  EFFECTS  ON  JACK 
PINE  SEEDLING  ESTABLISHMENT  AND  NU- 
TRITION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02000 


EFFECT  OF  SOIL  SUBMERGENCE  ON  UREA 
HYDROLYSIS, 

International  Fertilizer  Development  Center, 
Muscle  Shoals,  AL.  Fertilizer  Technology  Div. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-02006 


DOWNSTREAM  DDLUTION  OF  A  LAHAR: 
TRANSITION  FROM  DEBRIS  FLOW  TO  HY- 
PERCONCENTRATED STREAMFLOW, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 

T.  C.  Pierson,  and  K.  M.  Scott. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  10,  p  1511-1524,  October  1985.  17  fig,  2  tab,  41 

ref. 

Descriptors:  'Lahars,  'Mudflows,  'Volcanoes, 
•Streamflow,  'Sediment  transport,  'Toutle  River, 
•Cascade  Mountains,  *Mount  St.  Helens,  Path  of 
pollutants,  Erosion,  Sand,  Snowmelt,  Suspended 
load. 

Nearly  instantaneous  melting  of  snow  and  ice  by 
the  March  19,  1982,  eruption  of  Mount  St.  Helens 
released  a  4,000,000  cu  m  flood  of  water  from  the 
crater,  that  was  converted  to  a  lahar  (volcanic 
debris  flow)  through  erosion  and  the  incorporation 
of  sediment,  by  the  time  it  reached  the  base  of  the 
volcano.  Over  the  next  81  km  that  it  traveled 
down  the  Toutle  River,  the  flood  wave  was  pro- 
gressively diluted  through  several  mechanisms.  A 


JDENTTFICATION     OF    SOLUTE     LOADING 
SOURCES  TO  A  SURFACE  STREAM, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01891 


WATER  CHEMISTRY  OF  NORTHERN  GREAT 
PLAINS  STRIP  MINE  AND  LIVESTOCK 
WATER  IMPOUNDMENTS, 

Forest  Service,  Grants  Pass,  OR. 

M.  T.  Anderson,  and  C.  L.  Hawkes. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  499-505,  June  1985.  2  fig,  2  tab,  38  ref.  EPA 

Research  grant  EPA-IAG-D-5-E764. 

Descriptors:  'Strip  mines,  'Livestock,  'Ponds, 
Northern  Great  Plains,  North  Dakota,  South 
Dakota,  Wyoming,  Ions,  Sodium,  Calcium,  Mag- 
nesium, Potassium,  Chloride  turbidity,  Ground- 
water, Surface  runoff,  Waterfowl,  Fisheries,  Wet- 
lands, Trace  elements. 


PORE  GAS  COMPOSITION  IN  WASTE  ROCK 
DUMPS  UNDERGOING  PYRITIC  OXIDA- 
TION, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Sutherland. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02010 


COMPUTER  SIMULATIONS  OF  THE  TRANS- 
PORT OF  PESTICIDES  WITH  NONUNIFORM 
WATER  FLOW  IN  GREENHOUSE  SOIX, 

Institute    for    Pesticide    Research,    Wageningin 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-0201 1 


SOIX  SALINITY   AS   AFFECTED   BY   HIGH- 
SULFATE  WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-O2020 
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II 


Field  2— WATER  CYCLE 
Group  2K — Chemical  Processes 

DISSOLUTION    OF    GYPSUM     IN    ALKALI 
SOILS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02021 


FACTORS  AFFECTING  OXIDATION-REDUC- 
TION PROCESSES  IN  AN  OHSOL  WITH  A 
SEASONAL  WATER  TABLE, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

W.  Couto,  C.  Sanzonowicz,  and  A.  De.  O. 

Barcellos. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vo.  49,  No.  5,  p  1245-1248,  September-October 

1985.  3  fig,  1  tab,  17  ref. 

Descriptors:  *Water  table,  'Oxisols,  *Soil  chemis- 
try, *Cerrados,  'Brazil,  *Oxidation,  'Reduction, 
Soil  water,  Drainage,  Seasonal  variation,  Soil 
properties,  Soil  texture,  Soil  bacteria,  Soil  algae. 

The  weekly  fluctuation  of  the  water  table  was 
recorded  for  a  period  of  2  years  at  five  sites  along  a 
transect  of  a  high  plateau  area  in  the  Cerrados  of 
Brazil.  There  was  minimum  variation  in  soil  color, 
morphology,  and  texture  and  the  soil  studied  was  a 
Red- Yellow  Latosol.  At  some  places  the  water 
table  was  within  0.4  to  2.0  m  of  the  soil  surface  for 
more  than  90  days  in  the  year.  Only  a  moderate 
range  of  Eh  values  from  700-500  mV  were  seen  at 
the  sites  indicating  that  no  reduction  took  place  in 
the  soil  at  any  depth.  Soil  samples  were  taken  from 
0-80  cms  depth  and  subjected  to  different  treat- 
ments, and  incubated  for  90  days  at  30  kPa  water 
tension.  Treatments  consisted  of  nutrients,  nutri- 
ents plus  lime,  and  sucrose.  Intensive  reduction 
took  place  in  all  soil  samples  taken  from  0-40  cms 
depth.  Samples  taken  below  40  cms  indicated  that 
reduction  did  not  occur  in  the  lower  part  of  the 
soil  profile  even  when  a  high  water  table  is  present 
due  to  the  lack  of  a  source  of  energy  for  microbial 
activity.  The  organic  matter  in  the  lower  part  of 
the  soil  profile  was  too  stable  and/or  too  low  in 
nutrients  for  the  reduction  process  to  take  place 
during  the  water  logging  period.  (Khumbatta- 
PTT) 
W87-02038 


ACTDITY  OF  SCOTTISH  RAINFALL  INFLU- 
ENCED BY  CLIMATIC  CHANGE, 

University  of  East  Anglia,   Norwich  (England). 

Climatic  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02078 


DETERMINATION  OF  ALKYLLEAD  SALTS  IN 
RUNOFF,  SOILS,  AND  STREET  DUSTS  CON- 
TAINING HIGH  LEVELS  OF  LEAD, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O2090 


COMPARISON  OF  FOUR  CHROMOGENIC 
REAGENTS  FOR  THE  FLOW-INJECTION  DE- 
TERMINATION OF  ALUMINIUM  DV  WATER, 

Norsk  Inst,  for  Skogforskning,  Aas.  Div.  of  Forest 

Ecology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02165 


DETERMINATION   OF  TRACE   METALS   IN 
LOW    IONIC    STRENGTH    WATERS    USING 
ZEEMAN  AND  DEUTERIUM  BACKGROUND 
CORRECTION    FOR    GRAPHITE    FURNACE 
ATOMIC  ABSORPTION  SPECTROMETRY, 
Geological  Survey,  Arvada,  CO. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02236 


MODELING  THE  RATE-CONTROLLED  SORP- 
TION OF  HEXAVALENT  CHROMIUM, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02283 


MBONG  EFFECTS  OF  CARBONATE  DIS- 
SOLVING WATERS  ON  CHEMICAL  AND  13- 
C/12-C  COMPOSITIONS, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 

Inst,  of  Physics. 

P.  Staniaszek,  and  S.  Halas. 

Nordic  Hydrology,  Vol.  17,  No.  2,  p  93-114,  1986. 

9  fig,  3  tab,  35  ref. 

Descriptors:  *Mixing,  *Carbonates,  "Chemical 
analysis,  'Carbon,  Inorganic  compounds,  Lublic, 
Poland,  Aquifers,  Seasonal  variation,  Carbon  diox- 
ide, Hydrogen  ion  concentration,  Carbon  isotopes. 

Seasonal  variations  in  chemistry,  and  13-C/12-C 
ratios  of  total  inorganic  carbon  in  carbonate  dis- 
solving waters  are  considered  in  the  framework  of 
a  simplified  approach  dealing  explicit] y  with  major 
ionic  species.  Unidirectional  evolution  models  are 
supplemented  by  taking  mixing  effects  into  consid- 
eration. These  effects,  caused  mainly  by  the  redis- 
tribution of  carbon-bearing  species  in  the  mixture, 
are  to  a  great  extent  nonlinear  and  unsymmetric 
with  respect  to  the  fraction  of  the  second  solution 
in  a  binary  mixture.  The  theoretical  considerations 
are  supported  by  observations  of  many  samples 
taken  during  a  period  from  January  to  May  1977  in 
SW  Lublin,  Poland.  The  parameters  PC02  and 
delta  13-C  of  a  reservoir  lose  their  primary  mean- 
ing in  the  case  of  mixing  of  waters,  but  investiga- 
tion of  their  changes  may  help  in  studying  some 
conditions  in  the  soil.  During  the  period  of  obser- 
vation (except  March)  the  estimated  values  of 
PC02  of  a  reservoir  tended  to  lie  in  a  narrow 
range  of  values  from  10  to  the  -1.3  to  10  to  the  -1.4 
atm.  In  March  those  values  were  higher  due  to  the 
large  inflow  of  C02-rich  waters  into  the  aquifer. 
The  estimated  delta  13-C  values  of  a  reservoir  C02 
spread  from  -17  to  -27  permil  during  January  to 
March.  In  April  and  May  those  values  focused  in  a 
narrow  range  from  -22  to  -26  permil.  This  tenden- 
cy indicates  that  waters  inflowing  in  March  and 
April  transported  isotopically  lighter  C02.  Both 
HC03(-)  content  and  delta  13-C  of  total  carbon 
versus  pH  allowed  to  search  inflows  of  infiltrating 
water  into  particular  areas  of  the  aquifer.  It  has 
been  shown  that  delta  13-C  investigations  are  nec- 
essary to  notice  the  admixing  of  waters  in  certain 
cases.  (Author's  abstract) 
W87-02329 


DETERMINATION  OF  TOTAL  PHOSPHORUS 
IN  SEAWATER  BY  NITRATE  OXIDATION  OF 
THE  ORGANIC  COMPONENT, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02367 


GEOCHEMISTRY  OF  GROUNDWATER  IN 
CRETACEOUS  SEDIMENTS  OF  THE  SOUTH- 
EASTERN COASTAL  PLAIN  OF  EASTERN 
MISSISSIPPI  AND  WESTERN  ALABAMA, 

Geological  Survey,  Atlanta,  GA. 

R.  W.  Lee. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  10,  p  1545-1556,  October  1985.  9  fig,  8  tab,  22 

ref. 

Descriptors:  'Geochemistry,  'Cretaceous  sedi- 
ments, 'Mississippi,  'Alabama,  Groundwater 
movement,  Aquifers,  Dissolved  solids,  Hydrogen 
ion  concentration,  Sodium,  Bicarbonate,  Carbon, 
Oxidation,  Carbon  radioisotopes,  Brines,  Coker 
Aquifer,  Ripley  Aquifer,  Calcite. 

Geochemical  samples  of  waters  along  two  hydro- 
logic  flow  paths  in  four  Upper  Cretaceous  aquifers 
of  northeastern  Mississippi  and  western  Alabama, 
indicate  similar  geochemical  evolution  of  their  re- 
spective waters.  The  waters  of  the  Coker,  Gordo 
and  Eutaw-McShan  aquifers,  noncalcareous  sands, 
increase  downgradient  in  dissolved  solids  and  pH, 
and  are  dominated  by  sodium  and  bicarbonate  ions, 
which  generally  result  from  a  calcite  dissolution- 
cation  exchange  process.  Increases  in  dissolved 
iron  from  oxidation  reduction  reactions,  followed 
by  decreases  in  total  inorganic  carbon  from  siderite 
precipitation,  occur  along  the  flow  paths.  As  the 
total  inorganic  carbon  increases,  carbon- 13  gener- 
ally is  enriched  in  the  moving  waters,  indicating 
the  addition  of  a  predominantly  heavy  source  of 


carbon,  most  likely  dissolving  calcite.  In  the  Coke 
aquifer  carbon- 13  values  in  the  waters  become 
more  negative  downgradient,  resulting  from  lignite 
oxidation,  followed  by  carbon- 13  values  becoming 
more  positive,  resulting  from  dissolving  calcite  and 
perhaps  some  mixing  with  brines.  In  northeastern 
Mississippi,  the  Ripley  aquifer,  a  calcareous  sand, 
initially  contains  calcium-bicarbonate  dominated 
water  that  evolves  to  a  sodium-bicarbonate  domi- 
nated water  downgradient,  primarily  from  the  cal- 
cite dissolution-cation  exchange  process.  Feldspar 
hydrolysis  to  kaolinite  dominates  aluminosilicate 
reactions  in  the  upgradient  parts  of  the  aquifers. 
Authigenesis  of  smectite  clay  may  be  occurring  in 
the  deeper,  downgradient  parts  of  the  aquifers. 
(Author's  abstract) 
W87-02384 


HEAVY    METAL    BINDING    TO    DIGESTED 
SLUDGE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic   entry  see  Field   5D. 
W87-02392 


SIMULTANEOUS  DETERMINATION  OF 
TOTAL  ORGANIC  CARBON  AND  TOTAL  NI- 
TROGEN IN  WATERS  BY  PYROLYSIS-GAS 
CHROMATOGRAPHY-MASS  SPECTROME- 
TRY, 

Government  Industrial  Research  Inst.,  Nagoya 
(Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02417 


PRECONCENTRATION  OF  COPPER  IN 
WATER  SAMPLES  WITH  2-MERCAPTOBEN- 
ZOTHIAZOLE  ON  NAPHTHALENE, 

Fukui  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02421 


PARAUARI  -  MAUES  -  ACL)  RIVER  BASIN. 

CHEMICAL  CHARACTERISTICS  CAUSED  BY 

HYDROLOGIC   CHANGES    IN   THE    BASIN, 

(BACIA  DO  RIO  PARAUARI  -  MAUES  -  ACU: 

ASPECTOS  QUIMICOS  AS  ALTERACOES  HJ- 

DROLOGICAS  DA  BACIA), 

Institute    Nacional    de    Pesquisas   da   Amazonia, 

Manaus  (Brazil). 

S.  R.  B.  Bringel,  U.  de  M.  Santos,  M.  de  N.  G. 

Ribeiro,  and  H.  Bergamin. 

Acta   Amazonica,    Vol.    14,    No.    1/2,    p   77-85, 

March-June  1984.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Parauari  River,  'Metals,  'River  sys- 
tems, 'Cations,  'Anions,  'Hydrogen  ion  concen- 
tration, Hydrographs,  Magnesium,  Sodium,  Potas- 
sium, Calcium,  Iron,  Chlorides,  Solute  transport, 
Copper,  Zinc,  Manganese,  Seasonal  variation. 

The  chemical  characteristics  of  the  Parauari  - 
Maues  -  Acu  River  Basin  were  examined.  Water 
samples  were  collected  during  four  different  excur- 
sions at  eleven  points  along  the  mainstream  and 
tributaries.  Samples  were  analyzed  for  pH,  and  for 
concentrations  of  magnesium,  sodium,  potassium, 
calcium,  iron,  chloride,  copper,  zinc,  and  manga- 
nese. Highest  pH  values  were  recorded  at  the  times 
of  lowest  water  level.  The  variations  in  metal 
concentrations  are  individually  discussed.  The  re- 
sults demonstrate  a  clear  seasonal  fluctuation  in  the 
Parauari  -  Maues  -  Acu  and  some  of  its  principal 
tributaries.  These  fluctuations  are  directly  related 
to  variations  in  the  river  hydrograph  showing  the 
importance  of  this  water  mass  in  the  movement  of 
solutes  along  the  basin.  (Author's  abstract) 
W87-02429 


RIVERS  OF  THE  AMAZON  BASIN.  I.  TRIBU- 
TARIES OF  THE  RIO  NEGRO,  (RIOS  DA 
BACIA  AMAZONICA.  I.  AFLUENTES  DO  RIO 
NEGRO), 

Instituto    Nacional    de    Pesquisas   da   Amazonia, 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02431 
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EXPERIENCES  WITH  ICP  MASS  SPECTROM- 
ETRY IN  WATER  ANALYSIS,  (ERFAHRUN- 
GEN  MIT  DER  ICP  MASSENSPEKTROME- 
TRIE  IN  DER  WASSERANALYTDD, 

Ruhrverband.  Essen  (Germany,  F.R.).  Chemisches 

und  Biologisches  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02432 


DETERMINATION  OF  ORGANIC  HETERO- 
ATOMS  IN  WATERS,  (ZUR  BESTIMMUNG 
ORGANISCH  GEBUNDENER  HETEROA- 
TOME  IN  GEWAESSERN), 

Technische  Univ.  Muencben  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 


R 


H.  Frimmel. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  324,  p  223-224,  June  1986.  1  tab,  7 
ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
Nitrogen  compounds,  Sulfur  compounds,  Phos- 
phorus compounds,  Mercury,  Tin,  Halogens, 
Metals. 

The  procedures  commonly  used  to  determine  the 
content  in  water  samples  of  the  following  heteroa- 
toms:  nitrogen,  sulfur,  phosphorus,  halogens,  mer- 
cury, and  tin  are  surveyed.  A  reference  is  given  in 
each  case  for  more  detailed  information.  Some 
general  background  on  the  determination  of  these 
substances  in  water  samples  is  included.  (Airone- 
PTT) 
W87-02433 


TRACE  DETERMINATION  OF  MOLYBDE- 
NUM AND  VANADIUM  IN  NATURAL 
WATERS  BY  MEANS  OF  ATOMIC  SPECTROS- 
COPY (AAS,  ICP-OES)  AFTER  PRECONCEN- 
TRATION, 

Institut    fuer    Spektrochemie    und    Angewandte 
Spektroskopie,  Dortmund  (Germany,  F.R.). 
P.  Burba,  and  P.  G.  Willmer. 
Fresenius'    Zeitschrift   fuer   Analytische    Chemie 
ZACFAU,  Vol.  324,  p  298-299,  June  1986.  1  fig,  1 
tab,  8  ref. 

Descriptors:  'Water  analysis,  'Molybdenum, 
'Chemical  analysis,  'Vanadium,  'Atomic  absorp- 
tion spectroscopy,  Trace  metals,  Surface  water, 
Mineral  water. 

The  accurate  and  precise  determination  of  Mo  and 
V  in  natural  waters  by  means  of  AAS  and  ICP- 
OES  often  requires  a  separation  and/or  a  precon- 
centration  step.  For  the  reliable  and  simple  separa- 
tion of  Mo  and  V  in  the  nanogram/liter  to  micro- 
gram/liter  range,  coprecipitabon  on  Cell-Fe  and 
Cell-In  can  be  applied  with  good  reproducibility. 
By  coupling  with  atomic  spectroscopy,  this  analyt- 
ical procedure  provides  ultratrace  determination  of 
Mo  and  V,  even  in  complex  water  matrices  or 
biological  fluids  (e.g.  urine).  A  study  of  surface 
water  samples  using  this  procedure  resulted  in 
determination  in  the  0.3-  to  1-microgram/liter 
range.  (Airone-PTT) 
W87-02436 


HYDROGEOCHEMISTRY  OF  RADON  IN 
GROUND  WATER, 

Maine  Geological  Survey,  Augusta. 
E.  M.  Lanctot,  A.  L.  Tolman,  and  M.  Loiselle. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,    Portland, 
Maine.  1985.  p  66-85,  4  fig,  3  tab,  18  ref. 

Descriptors:  'Geohydrology,  'Geochemistry, 
•Radon,  'Groundwater  pollution,  Water  pollution 
sources,  Groundwater  movement,  Uranium, 
Aquifers,  Flow  pattern,  Erosion,  Fracture  perme- 
ability, Geologic  fractures,  Maine,  Mapping. 

During  the  past  several  years,  a  number  of  investi- 
gators have  worked  toward  a  correlation  of  radon 
concentrations  in  groundwater  with  geologic  ter- 
rains. While  good  general  predictors  have  been 
developed,  there  is  a  wide  variability  of  observed 
radon  in  groundwater  in  any  one  rock  type.  Addi- 
tional data,  collected  as  part  of  an  epidemiological 


pilot  study,  has  helped  to  clarify  some  variables  in 
the  equation.  Radon  concentrations  are  a  function 
of  both  the  aquifer  hydraulics  and  uranium  geo- 
chemistry within  the  aquifer.  The  well's  position 
within  the  flow  system,  particularly  depth  and 
length  of  flow  path,  is  an  important  variable.  An- 
other controlling  variable  is  the  proximity  to  peg- 
matitic  and  other  late-stage  differentiates.  Togeth- 
er, those  account  for  most  of  the  observed  varia- 
tion in  radon  concentrations.  This  phenomenon 
can  be  understood  using  the  physics  of  fracture 
rock  flow  and  the  geochemistry  of  uranium  deposi- 
tion. Late-stage  magmatic  differentates,  often  peg- 
matitic.  are  enriched  in  uranium.  These  pegmatitic 
bodies  also  tend  to  be  resistant  to  erosion  and  carry 
fractures  well.  Water  is  therefore  channelled 
through  these  recharge  areas,  and  pick  up  radon  as 
it  is  generated  by  uranium  decay.  Longer  ground- 
water flow  paths  result  in  higher  radon  levels  since 
the  water  is  exposed  to  more  radon-emitting  rock. 
An  example  in  mid-coastal  Maine  shows  radon's 
variability.  Concentrations  range  from  a  few  thou- 
sand to  800,000  picocuries  per  liter  (pCi/L)  in 
adjacent  residential  wells.  With  adequate  geologic 
and  hy drogeologic  mapping,  areas  of  high  ground- 
water radon  can  be  predicted  and  avoided.  (See 
also  W87-02437)  (Author's  abstract) 
W87-02442 


EVALUATING  CADMIUM  SOLUBJXJTY  IN  A 
LANDFILL  WITH  MINERAL  STABIXJTY 
ANALYSES, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02515 


BIOSPHERE,    LANDSCAPE    AND    NATURAL 
RESOURCES, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02554 


ROLE  AND  IMPORTANCE  OF  ECOSYSTEMS 
IN  THE  BIOSPHERE, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

M.  Kovacs. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 

wood  Ltd.,  Chichester,  England,  1985.  p  37-66,  11 

fig,  1  tab,  48  ref. 

Descriptors:  'Biosphere,  'Ecosystems,  Ecological 
distribution,  Natural  resources,  Bioindicators,  En- 
vironmental quality,  Primary  productivity,  Sec- 
ondary productivity,  Cycling  nutrients,  Carbon, 
Nitrogen,  Phosphorus. 

The  ecosystem  can  be  a  small  or  large  part  of  the 
biosphere.  It  is  the  joint  functioning  and  dynamic 
unit  of  the  biotope  (inanimate  environment)  and 
biocoenosis  (plant  and  animal  kingdom)  and  has  a 
definite  material  and  energy  flow.  The  main 
sources  of  oxygen,  the  environmental  factors,  their 
role  in  biogeochemical  cycles,  the  so-called  loada- 
bility  of  ecological  factors,  the  productivity  of 
ecosystems  and  factors  determining  production 
must  equally  be  analyzed.  Changes  in  the  environ- 
mental factors  should  be  measured  continuously, 
with  special  respect  to  the  degree  of  accuracy  of 
man-made  measures  or  their  expected  effects.  In 
order  to  gain  appropriate  scientific  information,  it 
is  necessary  to  carry  out  a  thorough  study  of  the 
main  basic  ecosystems  (seas,  fresh  waters,  forests, 
marshes,  meadows,  etc.)  of  the  Earth,  to  make 
vegetation  and  soil  maps,  to  determine  the  basic 
rules  and  to  establish  the  probable  interaction  be- 
tween man  and  his  environment.  This  chapter  ex- 
plains this  by  discussing:  the  components  of  the 
ecosystem;  environmental  factors  and  bioindica- 
tors; primary  and  secondary  production;  food 
chains,  trophic  levels,  food  pyramid  and  energy 
flow;  bio-geochemical  and  nutrient  cycles;  and 
changes  in  the  food  cycle  brought  about  by  anthro- 
pogenic impacts.  (See  Also  W87-02553)  (Lantz- 
PTT) 
W87-02555 
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ATTACHED  AND  FREE-FLOATING  BACTER- 
IOPLANKTON  IN  HOWE  SOUND,  BRITISH 
COLUMBIA,  A  COASTAL  MARINE  FJORD- 
EMBAYMENT, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
L.  J.  Albright,  S.  K.  McCrae,  and  B.  E.  May. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  51,  No.  3,  p  614-621,  March  1986. 
8  fig,  26  ref. 

Descriptors:  'Bacteria,  'Plankton,  'Howe  Sound, 
•British  Columbia,  *Fjord,  'Canada,  'Attachment, 
•Nutrition,  Ecology,  Chrysophyta,  Bacillario- 
phyta,  Silt,  Salinity,  Chlorophyll  a,  Bacterial  phys- 
iology, Growth,  Senescent  phytoplankton  popula- 
tions. 

Factors  that  influence  the  attachment  of  bacterio- 
plankton  to  particles  (including  phytoplankton) 
were  investigated  by  using  (1)  water  samples  re- 
moved from  Howe  Sound  over  an  annual  cycle 
and  (2)  unialgal  cultures  of  Prorocentrum  mini- 
mum, Dunaliella  tertiolecta,  and  Skeletonema  cos- 
tatum.  Silt  and  salinity  levels  in  this  fjord  seawater 
did  not  appear  to  influence  bacterial  attachment, 
but  the  percent  attached  bacteria  was  inversely 
related  to  both  chlorophyll  a  concentrations  and 
primary  productivities.  During  periods  of  high  pri- 
mary productivities,  the  percent  attached  bacteria 
was  low,  whereas  during  periods  of  low,  increas- 
ing, or  declining  primary  productivities,  the  per- 
cent attached  bacteria  was  high.  A  similar  pattern 
of  bacterial  attachment  was  observed  when  the 
three  phytoplankton  were  grown  as  batch  cultures. 
The  percent  attached  bacterial  numbers  increased 
upon  the  initiation  of  algal  growth  and  after  these 
cells  stopped  growing,  but  not  while  the  algae 
were  growing.  The  authors  suggest  that  a  major 
factor  influencing  the  attachment  of  bacterioplank- 
ton  is  the  physiological  condition  of  their  major 
nutrient  source,  the  phytoplankton;  mainly  free- 
living  bacteria  are  associated  with  growing  phyto- 
plankton, whereas  a  much  greater  proportion  of 
the  bacteria  are  attached  among  senescent  phyto- 
plankton populations.  (Author's  abstract) 
W87-01787 


PHYTOPLANKTON  RESPONSE  TO  FRESH- 
WATER RUNOFF:  THE  DIVERSION  OF  THE 
EASTMAIN  RIVER,  JAMES  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01794 


STOCHASTIC  POPULATION  MODEL  FOR 
MANAGING  THE  ATLANTIC  MENHADEN 
(BREVOORTIA  TYRANNUS)  FISHERY  AND 
ASSESSING  MANAGERIAL  RISKS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  81. 

W87-01801 


ORGANIC  MATTER  EN  THE  GULF  OF  ST. 
LAWRENCE  EN  WINTER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia). 

R.  Pocklington. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  9,  p  1556-1561,  Sep- 
tember 1985.  3  fig,  7  tab,  16  ref. 

Descriptors:  *Particulate  organic  nitrogen,  •Par- 
ticulate organic  carbon,  'Organic  matter,  •Dis- 
solved organic  carbon,  *Gulf  of  Saint  Lawrence, 
Canada,  'Seasonal  variation,  Estuaries,  Cabot 
Strait. 

Eighteen  oceanographic  stations  in  the  Gulf  of  St. 
Lawrence  (Canada)  were  occupied  in  1984,  and 
water  samples  taken  by  Niskin  bottle  were  ob- 
tained from  depths  from  the  surface  to  450  m. 
Concentrations  of  organic  matter  (particulate  or- 
ganic N,  particulate  organic  C,  dissolved  organic 
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C)  were  low  in  the  Gulf  of  St.  Lawrence  in  winter, 
comparable  to  levels  in  waters  outside  the  Gulf. 
There  was  no  substantial  export  of  organic  matter 
from  the  Gulf  through  Cabot  Strait  at  this  time. 
Within  the  Gulf,  particulate  transports  into  and  out 
of  the  estuary  were  lower  than  at  other  seasons. 
(Rochester-PTT) 
W87-O1809 


POTENTIAL  USEFULNESS  OF  CHLORINE 
FOR  CONTROLLING  PACIFIC  SALMON 
LEECHES,  PISCICOLA  SALMOSITICA,  IN 
HATCHERIES, 

Department  of  Fisheries  and  Oceans,   Nanaimo 
(British  Columbia).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  81. 
W87-01816 


COMPARATIVE  ANALYSIS  OF  IONOREGU- 
LATION  IN  RAINBOW  TROUT  (SALMON 
GAIRDNERI)  OF  DIFFERENT  SIZES  FOL- 
LOWING RAPID  AND  SLOW  SALINITY  AD- 
APTATION, 

Prince  Edward  Island  Univ.,  Charlottetown.  Dept. 
of  Biology. 

For  primary  bibliographic  entry  see  Field  81. 
W87-01817 


FUNDY  TIDAL  POWER  DEVELOPMENT  AND 
POTENTIAL  FISH  PRODUCTION  IN  THE 
GULF  OF  MAINE, 

Maine  State  Dept.  of  Marine  Resources,  West 

Boothbay  Harbor. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01822 


OPTIMAL  STOCK  SIZE  AND  HARVEST  RATE 
IN  MULTISTAGE  LIFE  HISTORY  MODELS, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Animal  Resource  Ecology. 

For  primary  bibliographic  entry  see  Field  81. 

W87-01825 


MODIFICATION  OF  BIOACCUMULATION 
OF  SELENIUM  BY  MYTILUS  EDULIS  IN  THE 
PRESENCE  OF  ORGANIC  AND  INORGANIC 
MERCURY,  (MODIFICATION  DE  LA  BIOAC- 
CUMULATION DU  SELENIUM  CHEZ  MYTI- 
LUS EDULIS  EN  PRESENCE  DU  MERCURE 
ORGANIQUE  ET  INORGANIQUE), 
Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01827 


CONTINUOUS  SOURCE  OF  TIDAL  FLOW:  A 
NUMERICAL  STUDY  OF  THE  TRANSPORT 
EQUATION, 

Hong   Kong  Univ.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01834 


WINTER  SURVIVAL  AND  GROWTH  OF 
CHONDRUS  CRISPUS  IN  ONSHORE  CUL- 
TURE TANKS, 

National    Research   Council   of  Canada,   Halifax 
(Nova  Scotia).  Atlantic  Regional  Lab. 
P.  F.  Shaddock,  and  J.  S.  Craigie. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  263-268,  Febru- 
ary 1986.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Chondrus  crispus,  'Aquaculture, 
•Seawater,  'Winter  survival,  *Plant  growth,  Den- 
sity, Plant  physiology,  Culture  tanks. 

Two  procedures  were  tested  for  ensuring  the 
winter  survival  of  a  healthy  vegetative  inoculum  of 
Chondrus  crispus  for  commerical  aquaculture. 
Agitated  cultures  of  C  crispus  (stocking  density 
<6  kg/sq  m)  in  running  seawater  grew  at  average 
rates  of  0.21-0.34  kg/sq  m  per  wk  during  two 
winters  under  natural  irradiance.  Cultures  main- 
tained in  undisturbed,  outdoor  tanks  of  seawater 
over  three  winters  showed  little  or  no  net  produc- 
tion, but  survival  was  excellent  provided  the  stock- 


ing density  remained  below  approximately  10  kg/ 
sq  m.  The  plants  were  capable  of  resuming  growth 
when  environmental  conditions  improved.  No  dif- 
ference was  observed  in  the  responses  of  the  sever- 
al haploid  and  diploid  isolates  examined.  Large 
vegetative  inocula  required  for  commercial  aqua- 
culture  can  be  maintained  simply  and  reliably  in 
tanks  of  clean  seawater  if  they  are  undisturbed  and 
an  ice  cover  is  allowed  to  form.  (Author's  abstract) 
W87-01845 


NUTRIENT  STATUS  OF  PHYTOPLANKTON 
BLOOMS  IN  NORWEGIAN  WATERS  AND 
ALGAL  STRATEGIES  FOR  NUTRIENT  COM- 
PETITION, 

Trondheim  Univ.   (Norway).   Biological   Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01853 


NUTRIENT  ENRICHMENT  STUDD2S  IN  A 
COASTAL  PLAIN  ESTUARY:  PHYTOPLANK- 
TON GROWTH  IN  LARGE-SCALE,  CONTINU- 
OUS CULTURES, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01854 


REVERSIBLE  ADSORPTION  OF  AQUEOUS 
DIVALENT  COPPER  ION  BY  ESTUARINE 
SEDIMENTS, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 

J.  E.  Teggins,  and  D.  J.  Slinn. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  465-468,  June  1985.  2  fig,  4  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Heavy  metals,  'Sediments,  'Copper, 
♦Rivers,  Mining,  Isle  of  Man,  Zinc,  Lead,  Iron, 
Leaching,  Mollusks. 

Sediments  were  equilibrated  with  solutions  con- 
taining divalent  copper  ion.  A  colorimetric  method 
using  the  triethylenetetramine  complex  of  the 
metal  ion  was  employed  to  measure  changes  in 
uptake  of  copper  by  the  sediments.  Studies  were 
made  with  sediments  from  rivers  in  the  British 
Isles  which  were  in  the  proximity  of  areas  which 
had  been  mined  for  metals  for  several  hundred 
years.  For  comparison,  similar  studies  were  per- 
formed with  a  sample  of  sand  and  a  soil  with  a 
high  organic  content.  It  was  possible  to  follow  the 
uptake  of  copper  ion  by  the  materials  and  estimate 
their  abilities  to  adsorb  copper  ion.  In  particular,  a 
strong  correlation  was  observed  between  the  or- 
ganic content  of  the  sediment  and  the  total  amount 
of  copper  adsorbed  by  the  sample.  It  was  possible 
to  demonstrate  that  the  adsorption  of  the  metal  ion 
was  reversible.  The  Isle  of  Man,  where  the  work 
was  carried  out,  has  a  history  of  mining  (principal- 
ly for  zinc,  lead,  copper,  and  some  iron)  which 
ceased  earlier  in  the  twentieth  century.  Neverthe- 
less, metals  continue  to  be  leached  from  the  re- 
mains of  spoil  heaps,  and  the  sediments  and  bivalve 
mollusks  of  two  estuarine  harbors  (Peel  and 
Laxey)  associated  with  rivers  flowing  through  the 
principle  mining  areas  contain  enhanced  levels  of 
these  metals.  All  of  the  sediments  adsorbed  copper 
ion  from  aqueous  solution.  Variation  of  sediment 
to  copper  ion  ratios  suggested  that  an  equilibrium 
situation  existed  between  free  metal  ion  in  solution 
and  metal  ion  bound  to  the  sediment  after  the 
initial  reaction  has  ceased.  The  amount  of  copper 
ion  adsorbed  by  each  deposit  was  related  to  its 
organic  carbon  content.  The  inner  harbor  samples 
each  adsorbed  more  copper  ion  than  their  outer 
harbor  counterparts.  That  the  sediments  could  be 
regarded  as  inefficient  ion  exchange  materials  for 
copper  from  sediments  suggests  that  in  these  sedi- 
ments copper  is  in  a  relatively  labile  form.  (Peters- 
PTT) 
W87-01919 


BIOMASS  ASSESSMENT  OF  ESTUARINE  MA- 
CROPHYTOBENTHOS  USING  AERIAL  PHO- 
TOGRAPHY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
C.  Meulstee,  P.  H.  Nienhuis,  and  H.  T.  C.  Van 
Stokkom. 


Marine  Biology  MBIOAJ,  Vol.  91,  No.  3,  p  331- 
335,  June  1986.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Biomass,  'Estuarine  environment, 
•Macrophytes,  'Benthos,  'Aerial  photography, 
Mud  flats,  Photography,  Benthic  environment, 
Flora,   Aquatic   plants,    Benthic   flora,    Intertidal 


Traditional  approaches  for  biomass  assessment  of 
estuarine  macrophytes  over  vast  areas  are  time 
consuming.  A  methodology  for  quick  and  accurate 
biomass  estimation  of  macrophytes  growing  in  in- 
tertidal mudflats  has  been  developed  and  verified. 
Using  a  calculated  relation  between  biomass  and 
color  densities  on  the  aerial  photographs,  biomass 
of  macrophytes  over  a  large  area  (ca  900  ha)  could 
be  assessed  with  an  accuracy  of  about  10%.  Bio- 
mass estimates  could  be  partitioned  over  sea- 
grasses,  various  green  algae,  and  brown  algae. 
(Author's  abstract) 
W87-01940 


TNTERTTDAL  MICROALGAL  PRODUCTION 
AND  THE  AUXILIARY  ENERGY  OF  TIDES, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
I.  Lamontagne,  A.  Cardinal,  and  L.  Fortier. 
Marine  Biology  MBIOAJ,  Vol.  91,  No.  3,  p  409- 
419,  June  1986.  9  fig,  3  tab,  42  ref. 

Descriptors:  'Intertidal  areas,  'Microflora, 
'Algae,  'Energy,  'Tides,  'Estuarine  environment, 
Environment,  Photosynthesis,  Water  level,  Light 
intensity,  Fragilana,  Diatoms. 

The  photosynthetic  response  of  an  estuarine  epi- 
lithic  microflora  exposed  to  natural  variations  in 
water  level  and  light  intensity  was  monitored.  Fra- 
gilana striatula  dominated  the  assemblage.  During 
spring  tide,  wave  induced  turbulence  at  low  tide 
eroded  the  arborescent  stratum  of  the  cell  mat 
The  physiological  condition  of  the  remaining  pros- 
trate stratum  was  poor.  The  photosynthetic  re- 
sponse of  the  community  was  weak  and  showed 
little  variability.  During  neap  tide,  the  arborescent 
stratum  of  the  permanently  inundated  community 
persisted.  The  community  showed  a  stronger  and 
more  variable  photosynthetic  response.  During  this 
period,  fluctuations  in  the  magnitude  of  the  Photo- 
synthesis-Irradiance  curve  and  maximum  photo- 
synthetic rate  were  dominated  by  a  24-h  periodici- 
ty, but  also  presented  a  secondary  semidiurnal 
rhythm.  The  circadian  periodicity  in  the  photosyn- 
thetic response  may  be  explained  by  postulating  an 
endogenous  control.  Circatidal  variations  in  maxi- 
mum photosynthetic  rate  may  have  been  related  to 
tidal  fluctuations  in  nutrient  availability.  The  fort- 
nightly renewal  of  space  by  the  auxiliary  energies 
of  wind  and  tides  apparently  controlled  the  dy- 
namics of  the  community.  (Author's  abstract) 
W87-01941 


UPTAKE  AND  DEPURATION  OF  ORGANIC 
CONTAMINANTS  BY  BLUE  MUSSELS  (MYTI- 
LUS EDULIS)  EXPOSED  TO  ENVIRONMEN- 
TALLY CONTAMINATED  SEDIMENT, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01942 


LONG-TERM  CHANGES  IN  THE  BENTHIC 
COMMUNITY  ON  THE  COASTAL  SHELF  OF 
PALOS  VERDES,  SOUTHERN  CALIFORNIA, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

J.  K.  Stull,  C.  I.  Haydock,  R.  W.  Smith,  and  D.  E. 

Montagne. 

Marine  Biology  MBIOAJ,  Vol.  91,  No.  4,  p  539- 

551,  June  1986.  9  fig,  2  tab,  44  ref. 

Descriptors:  'Water  pollution  effects,  'Benthos, 
•Coastal  waters,  'Palos  Verdes,  California,  'Suc- 
cession, 'Ecology,  Benthic  fauna,  Spatial  distribu- 
tion, Temporal  distribution,  Aquatic  life. 
Wastewater  disposal,  Distribution,  Water  quality. 

Between  1972  and  1982,  both  wastewater  dis- 
charge and  natural  perturbations  played  important 
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roles  in  directing  marine  benthic  community  struc- 
ture on  the  Palos  Verdes  Shelf  in  Southern  Califor- 
nia. Community  succession  was  traced  along  a 
gradient  of  eleven  60  m-depth  stations  extending 
from  the  submarine  outfalls.  Spatial  and  temporal 
biological  patterns  were  identified  via  direct  gradi- 
ent, clustering,  and  principal-coordinates  analyses. 
Species  associations  which  occupied  sites  distant 
from  the  outfalls  in  the  early  1970s  gradually 
became  established  closer  to  the  diffusers  during 
the  decade.  The  spatial  extent  of  outfall  impacts 
decreased,  reflecting  both  improvements  in  efflu- 
ent quality  and  co-occurring  beneficial  natural 
events,  specifically  the  short-term  settlement  of 
large  numbers  of  the  echiuran  Listriolobus  pelodes. 
(Author's  abstract) 
W87-01943 


MYTILUS  EDULIS  PLANULATUS:  AN  'INTE- 
GRATOR' OF  CADMIUM  POLLUTION, 

Victoria  Ministry  for  Conservation,   Queenscliff 

(Australia).  Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01944 


CONTRIBUTION  TO  THE  ECOTOXICOLOGI- 
CAL  STUDY  OF  CADMIUM,  COPPER  AND 
ZINC  EN  THE  MUSSEL  MYTELUS  EDULIS:  H. 
EXPERIMENTAL  STUDY, 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01945 


UPTAKE  AND  CLEARANCE  OF  DEESEL  AL- 
KANES  FROM  SEDIMENTS  BY  THE  GREAT 
BARREER  REEF  GASTROPOD  STROMBUS 
LUHUANUS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01946 


SEASONAL  COMPOSITION  OF  MERO- 
PLANKTON  AND  HOLOPLANKTON  EN  THE 
BRISTOL  CHANNEL, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

R.  Williams,  and  N.  R.  Collins. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  1,  p  93- 

101,  July  1986.  7  fig,  1  tab,  25  ref.  Dept.  of  the 

Environment  (England)  Contract  DGR/480/48. 

Descriptors:  *Seasonal  distribution,  'Species  com- 
position, 'Plankton,  'Bristol  Channel,  *I2stuarine 
environment,  Zooplankton,  Biomass,  Phytoplank- 
ton,  Primary  productivity,  Productivity,  Benthos. 

A  decreasing  gradation  in  the  plankton  standing 
stock  of  the  Bristol  Channel  was  observed  from 
the  seaward  section  to  the  inner,  less  saline, 
reaches.  Two  sub-regions,  the  North  Outer  Chan- 
nel (NOC)  and  the  Inner  Channel  (IC),  represented 
extremes  of  the  gradient  and  were  studied  in  detail. 
The  omnivorous  plankton  accounted  for  76%  of 
the  standing  stock  in  the  NOC  and  89%  in  the  IC, 
of  which  58%  and  23%  were  meroplankton,  and 
39%  and  71%  were  holoplankton,  respectively.  In 
the  NOC  and  IC,  carnivorous  plankton  accounted 
for  24%  and  11%  of  the  total  plankton  biomass, 
respectively.  Of  these,  20%  and  21%  were  mero- 
planktonic,  and  75%  and  74%  were  holoplank- 
tonic,  respectively.  Zooplankton  biomass  reached  a 
maximum  in  July.  Low  primary  production  esti- 
mates for  the  IC  lead  to  the  conclusion  that  most 
of  the  chlorophyll,  like  the  total  particulate  carbon, 
was  allochthonous  in  origin.  It  also  is  suggested 
that  zooplankton  plays  a  minor  role  in  this  estua- 
rine  ecosystem  and  is  not  the  main  consumer  of  the 
suspended  particulate  carbon,  a  role  presumably 
filled  there  by  benthic  filter-feeders.  (Doria-PTT) 
W87-01948 


BIOGEOCHEMICAL  CYCLING  OF  LIGNO- 
CELLULOSIC  CARBON  EN  MARINE  AND 
FRESHWATER  ECOSYSTEMS:  RELATIVE 
CONTRIBUTIONS  OF  PROCARYOTES  AND 
EUCARYOTES, 


Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01975 


DISSOLVED  HYDROCARBON  METABOLISM: 
THE  CONCENTRATION-DEPENDENT  KINET- 
ICS OF  TOLUENE  OXIDATION  IN  SOME 
NORTH  AMERICAN  ESTUARIES, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
D.  K.  Button,  and  B.  R.  Robertson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  1,  101-111,  January  1986.  8  fig,  3  tab,  19  ref. 
EPA  Grant  808178-01. 

Descriptors:  'Marine  bacteria,  'Biodegradation, 
'Fate  of  pollutants,  'Toluene,  'Metabolism,  'Oxi- 
dation, 'Estuaries,  'Kinetics,  'Self-purification, 
Seawater,  Alaska,  Texas,  Resurrection  Bay,  Port 
Valdez,  Lydia  Ann  Channel,  Port  Aransas,  Turn- 
over times,  Hydrocarbons. 

The  metabolism  of  toluene  by  natural  populations 
of  marine  bacteria,  obtained  from  Resurrection 
Bay  and  Port  Valdez,  Alaska,  and  Lydia  Ann 
Channel  near  Port  Aransas,  Texas,  and  stored  to 
enhance  their  activity,  gave  hyperbolic  kinetics 
with  saturation  at  only  K  sub  t  =  0.6  to  3.4 
microgram/liter  (ug/1).  Similarly,  K  sub  t  in  fresh 
seawater  was  0.26  ug/1  toluene.  Freshly  collected 
populations  could  be  moderately  active  toward 
toluene,  affinity  a  squared  sub  A  =  1.1-37.5  liters/ 
g  cells  per  hr.  These  moderate  affinities,  taken 
together  with  the  small  K  sub  t  values,  give  an 
explanation  for  the  failure  of  most  marine  bacteria 
to  grow  at  the  expense  of  a  single  hydrocarbon.  In 
two  experiments  there  was  a  significant  first-order 
region  in  toluene  in  the  10-50  ug/1  range.  When 
cultures  of  Pseudomonas  sp  strain  T2  were  cast  in 
suspended  agar  blocks  to  impede  diffusion,  toluene 
oxidation  still  followed  hyperbolic  kinetics  al- 
though C02  production  and  organic  product  for- 
mation were  characterized  by  larger  Michaelis 
constants.  A  large  widespread  population  of  bacte- 
ria with  inducible  capacity  to  metabolize  hydrocar- 
bons is  indicated.  Observed  turnover  times  for 
toluene  were  0.2-40  yr,  with  growth  rates  of 
.000001  per  hr  from  toluene  at  1  ug/1.  (Author's 
abstract) 
W87-01976 


MECHANISTIC,  NUMERICAL  MODEL  OF 
SEDIMENTATION,  MINERALIZATION,  AND 
DECOMPOSITION  FOR  MARSH  SEDIMENTS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
J.  T.  Morris,  and  W.  B.  Bowden. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  96-105,  January-February  1986.  7 
fig,  3  tab,  50  ref.  NSF  Grant  DEB  81-12090. 

Descriptors:  'Sedimentation,  'Mineralization, 
•Decomposition,  'Tidal  marshes,  'Sediments, 
•Computer  models,  'Numerical  models,  'Nutri- 
ents, 'Organic  matter,  North  River,  Massachusetts, 
Nitrogen,  Phosphorus,  Nutrient  budgets,  Produc- 
tivity, Carbon,  Diagenesis. 

A  computer  model  is  described  that  relates  meas- 
ured nutrient  profiles  to  organic  matter  diagenesis 
in  marsh  sediments  and  includes  sedimentation  of 
exogenous  and  endogenous  organic  and  inorganic 
matter,  decomposition,  above-  and  below-ground 
biomass  and  production,  and  N  and  P  mineraliza- 
tion. Sediment  inputs  were  specified  for  a  freshwa- 
ter, tidal  marsh  on  the  North  River,  Massachusetts, 
and  the  model  was  solved  for  nutrient  mineraliza- 
tion rates  by  fitting  the  model  to  observed  nutrient 
profiles.  Model  calculations  of  net  annual  N  and  P 
export  from  a  1-m  sediment  column,  9.6-17.5  g  N/ 
sq  m  per  yr  and  1.19-2.02  g  P/sq  m  per  yr,  were 
sensitive  to  small  changes  in  estimates  of  below- 
ground  production  and  the  fraction  of  organic 
matter  that  is  refractory.  The  model  demonstrated 
that  mature  marshes  with  deep  sediments  recycle 
proportionally  more  of  the  nutrients  required  by 
primary  producers  than  young  marshes  with  shal- 
low sediments.  Model  calculations  indicated  that 
the  greatest  changes  in  C,  N,  and  P  occur  in  the 
upper  2  cm  of  sediment.  The  model  is  sufficiently 
general  to  be  useful  in  studies  of  sediment  forma- 
tion and  nutrient  cycling  in  other  systems.  (Au- 
thor's abstract) 


W87-01989 


SIMULTANEOUS  OUTFLOW  OF  FRESH 
WATER  AND  INFLOW  OF  SEA  WATER  IN  A 
COASTAL  SPRING, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02079 


POTENTIAL  FOR  EVOLUTION  OF  SALT 
(NACL)  TOLERANCE  EN  SEVEN  GRASS  SPE- 
CIES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02080 


FATE  OF  AMMONIUM  EN  A  GULF  COAST 
ESTUARENE  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02095 


ESTABLISHMENT  OF  A  SPARTENA  ANGLICA 
POPULATION  ON  A  TTDAL  MUDFLAT:  A 
FEELD  EXPEREMENT, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  21. 

W87-02115 


RESONANT      SLOSHING      EN      SHALLOW 
WATER, 

Oxford  Univ.  (England).  Mathematical  Inst. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-02130 


RELATIVE  SALT  TOLERANCE  OF  CAKILE 
EDENTULA  (BRASSICACEAE)  FROM  LACUS- 
TRINE AND  MARINE  BEACHES, 

California  Univ.,  Davis.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02182 


GRAVITY   CURRENTS    EN   ROTATING   SYS- 
TEMS, 

Australian    National   Univ.,    Canberra.    Research 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02224 


WIND- WAVE  PREDICTION, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-02225 


RELATIONSHIP  BETWEEN  NUTRIENTS, 
DOMINANT  IONS,  AND  PHYTOPLANKTON 
STANDING  CROP  EN  PRAIRIE  SALINE 
LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02246 


SEASONAL  AND  AREAL  DIFFERENCES  EN 
THE  THYROID  HISTOLOGY  OF  THE  VEN- 
DACE  (COREGONUS  ALBULA  L.)  IN  FRESH 
AND  BRACKISH  WATERS  IN  FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Applied  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02333 


ECOLOGY    OF    IPHIGENEA    TRUNCATA    IN 
LAGOS  LAGOON, 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02338 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 

TOTAL  MERCURY,  METHYL  MERCURY  AND 
SULPHIDE  LEVELS  IN  BRITISH  ESTUARINE 
SEDIMENTS  -  III, 

Leicester  Polytechnic  (England).  School  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02357 


HEAVY  METALS  IN  THE  SEDIMENTS  OF 
THE  LOIRE  ESTUARY  (METAUX  LOURDES 
DANS  LES  SEDIMENTS  DE  L'ESTUAIRE  DE 
LA  LOniE), 

Nantes  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-024OO 


MEAN  SEA  LEVEL  -  AN  ELUSIVE  BOUNDA- 
RY, 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02461 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


POTENTIAL  FOR  DESALTING  IN  HAMPTON 
ROADS,  VIRGINIA, 

T.  M.  Leahy. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  29-76, 
2  fig,  12  tab,  32  ref. 

Descriptors:  'Desalination,  'Hampton  Roads, 
•Virginia,  Brackish  water,  Water  treatment, 
Groundwater,  Reservoirs,  Environmental  effects, 
Water  supply  development,  Lake  Gaston,  Saline 
water,  Potable  water. 

Five  jurisdictions  in  Hampton  Roads,  Virginia, 
have  either  considered  or  are  considering  brackish 
water  (primarily  groundwater)  desalting  as  alterna- 
tives to  conventional  water  supply  projects.  On  the 
Northside,  Gloucester  and  James  City  Counties 
propose  to  construct  freshwater  reservoirs  of  2.5 
mgd  (9.5  Ml/day)  and  8.0  mgd  (30  Ml/day),  re- 
spectively. The  EPA,  concerned  over  the  loss  of 
wetlands  and  other  environmental  factors,  has  re- 
quired that  brackish  water  desalting  of  groundwat- 
er be  considered  as  an  alternative  to  both  projects. 
The  EPA  is  currently  funding  a  feasibility  study  to 
determine  whether  or  not  desalting  would  have 
lower  costs  and/or  lower  environmental  impacts 
than  Gloucester's  proposed  Beaverdam  Swamp 
Reservoir.  The  results  of  that  study  are  expected  in 
the  fall  of  1986.  Regionally,  the  Corps  of  Engi- 
neers has  concluded  that  the  Northside  (exclusive 
of  Gloucester)  should  develop  additional  supplies 
of  40  mgd  (151  Ml/day)  to  avoid  water  shortages 
through  the  year  2030.  On  the  Southside,  Chesa- 
peake and  Suffolk  are  proposing  to  construct  im- 
poundments to  recover  safe  yield  capacity  that  did 
not  materialize  when  they  developed  freshwater 
sources  during  the  last  several  years.  Virginia 
Beach  has  determined  that  insufficient  brackish 
groundwater  exists  to  reliably  supply  its  future 
water  needs.  Seawater  desalting  has  no  such  quan- 
tity limit  but  it  is  cost  prohibitive  at  this  time. 
Based  on  the  results  of  five  years  of  study  involv- 
ing dozens  of  alternatives,  Virginia  Beach  selected 
the  Lake  Gaston  alternative  (transfer  of  up  to  60 
mgd  of  water)  as  the  most  appropriate  course  of 
action.  The  Corps  of  Engineers  has  also  recom- 
mended Lake  Gaston  as  the  best  alternative  to 
supply  a  projected  water  supply  shortage  of  55 
mgd  (208  Ml/day),  exclusive  of  Suffolk,  in  the 
Southside  by  the  year  2030.  Like  Virginia  Beach, 
the  Corps  concluded  that  there  is  not  sufficient 
brackish  groundwater  to  support  large  scale  brack- 
ish water  desalting  in  southeast  Virginia.  (See  also 
W87-02476)  (Lantz-PTT) 
W87-02479 


REVIEW  OF  ELECTRODIALYSIS, 

Ionics,  Inc.,  Watertown,  MA. 
L.  R.  Schmauss. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  88-116, 
2  fig,  7  tab,  9  ref. 

Descriptors:  *Electrodialysis,  *Water  treatment, 
'Groundwater  pollution,  Desalination,  Water  qual- 
ity control,  Potable  water,  Saline  water  intrusion, 
Aquifers,  Nitrates,  Nitrites,  Fluorides,  Selenium, 
Organic  compounds,  Heavy  metals. 

Electrodialysis  has  a  long  and  proven  history  for 
desalting  brackish  waters.  As  new  challenges  are 
faced  in  water  treatment,  new  roles  develop  for  the 
existing  technologies.  Electrodialysis  is  an  impor- 
tant and  capable  technique  for  reducing  the  con- 
centrations of  ionic  constituents  found  in  water. 
The  traditional  role  of  electrodialysis  for  brackish 
water  desalting  for  potable  use  will  certainly  con- 
tinue into  the  future.  New  applications  for  electro- 
dialysis continue  to  develop.  Review  of  operation- 
al data  for  a  number  of  electrodialysis  plants  illus- 
trates the  capabilities  of  this  important  technology 
in  the  strategies  to  meet  some  of  the  current  chal- 
lenges in  water  treatment.  Some  of  these  chal- 
lenges include:  salt  water  intrusion  into  fresh  water 
aquifers,  the  contamination  of  nitrates  and  nitrites 
of  well  waters,  fluoride  control  in  municipal  water, 
selenium  poisoning,  and  contamination  by  organics 
and  heavy  metals.  (See  also  W87-02476)  (Lantz- 
PTT) 
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VAPOR  COMPRESSION  REVISITED, 

Mechanical  Equipment  Co.,  New  Orleans,  LA. 
R.  W.  Goeldner,  J.  M.  Stewart,  and  S.  A.  Disi. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  118- 
135,  2  fig. 

Descriptors:  'Desalination,  'Vapor  compression, 
•Water  treatment,  Reverse  osmosis,  Cost  analysis, 
Performance  evaluation,  Pretreatment  of  water, 
Brackish  water,  Potable  water,  Thermodynamics, 
Water  quality. 

The  pros  and  cons  of  the  vapor  compression 
(V.C.)  cycle  and  the  reverse  osmosis  (R.O.)  system 
have  been  discussed  and  the  advantages  and  disad- 
vantages of  both  systems  pointed  out.  These  may 
be  put  as  follows:  (1)  The  present  V.C.  system  is  a 
very  compact  and  easily  operated  unit.  Most  of  the 
shortcomings  of  earlier  designs  have  been  identi- 
fied and  resolved  as  a  result  of  years  of  develop- 
ment work.  (2)  It  is  ideal  in  areas  where  'water 
only'  plants  are  required  and  where  there  is  a 
minimum  of  skilled  labor  for  operation  and  mainte- 
nance. (3)  It  can  be  produced  in  packaged  design 
up  to  about  400,000  GPD  requiring  only  the  mini- 
mum of  foundations  and  hook-up  on  site.  (4) 
Against  R.O.,  it  is  inherently  less  energy  efficient 
and  it  probably  has  a  higher  first  cost,  but  it 
tolerates  a  much  wider  range  of  feedwater  quali- 
ties. (5)  The  R.O.  system  is  inherently  simple  but 
requires  much  more  peripheral  equipment  than 
V.C.  and  overall  water  costs  and  membrane  life 
depend  greatly  on  efficient  feedwater  pretreatment 
equipment  and  the  operation  of  same.  (6)  In  many 
respects,  the  development  of  the  reverse  osmosis 
process  is  still  in  its  infancy  by  comparison  with 
V.C.  and  other  thermodynamic  processes  and  has 
obviously  some  ways  to  go.  The  main  problems 
are  not  actually  in  the  membranes  themselves  but 
more  in  the  peripheral  equipment.  (7)  In  general, 
however,  in  order  to  ascertain  which  of  the  many 
available  desalting  systems  are  most  suitable  for 
any  particular  situation,  each  system  must  be  con- 
sidered on  its  own  merit.  Different  systems  may  be 
more  efficient  than  their  competitors  in  specific 
cases  and  situations  and  direct,  like  -for  -like  com- 
parison between  systems  is  usually  extremely  diffi- 
cult. (See  also  W87-02476)  (Lantz-PTT) 
W87-02482 


LATEST  APPLICATIONS  OF  MEMBRANE 
SEPARATION  TECHNOLOGIES  TO  INDUS- 
TRIAL EFFLUENT  TREATMENT, 

C3  International,  Minneapolis,  MN. 

For  primary   bibliographic  entry  see  Field   5D. 
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ENERGY  RECOVERY  IN  LOW  PRESSURE 
MEMBRANE  PLANTS, 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Fort 
Myers,  FL. 

W.  J.  Conlon,  and  D.  L.  Rohe. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  160- 
177,  4  fig,  4  ref. 

Descriptors:  'Energy  recovery,  'Membrane  proc- 
esses, 'Water  treatment  facilities,  'Hydraulic  ma- 
chinery, Pumps,  Reverse  osmosis,  Desalination, 
Cost-benefit  analysis,  Pump  turbines. 

Three  reverse  running  turbine  pump  submersible 
generator  installations  at  low  pressure  brackish 
water  reverse  osmosis  (RO)  plants  are  described. 
Operating  data  and  installation  costs  are  provided 
for  one  reverse  running  turbine  generator  current- 
ly in  operation,  with  technical  details  summarized 
for  the  two  future  installations.  The  advantages 
and  disadvantages  of  reverse  running  turbine  pump 
generators  as  compared  with  Pelton  wheel  impulse 
turbine  energy  recovery  devices  are  discussed. 
Power  recovery,  cost  savings  and  payback  period 
calculations  for  the  installed  reverse  running  tur- 
bine pump  are  provided  in  this  paper.  Conclusions 
and  recommendations  are  made  regarding  the  ap- 
plication of  energy  recovery  turbines  to  brackish 
water  reverse  osmosis  plants.  (See  also  W87-02476) 
(Author's  abstract) 
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POTABLE     WATER     PRODUCTION     WITH 

LOW-PRESSURE    TFC    REVERSE    OSMOSIS 

MEMBRANE  ELEMENTS, 

UOP,  Inc.,  San  Diego,  CA.  Fluid  Systems  Div. 

For  primary  bibliographic  entry  see  Field  5F. 
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USE  OF  MULTD2FFECT  VAPOR-COMPRES- 
SION DISTILLATION  TO  REDUCE  WATER 
COST  AND  ENERGY  CONSUMPTION  IN  THE 
REDUCTION  OF  CONCENTRATED  WASTE 
STREAMS  VOLUME  FROM  WATER  RECOV- 
ERY INSTALLATIONS, 

California  Univ.,  Richmond.  Water  Thermal  and 
Chemical  Technology  Center. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-02486 


RECLAMATION  AND  RE-USE  OF  DOMESTIC 
WASTEWATER  AND  REVERSE  OSMOSIS 
REJECT  WATER, 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Fort 
Myers,  FL. 

For  primary  bibliographic  entry  see  Field  3C. 
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CASE   FOR   AN   ALL   PURPOSE   BRACKISH 
WATER  MEMBRANE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

For  primary  bibliographic  entry  see  Field  5F. 
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DESIGN  AND  ECONOMIC  ANALYSIS  OF  RE- 
VERSE OSMOSIS  SYSTEMS  USING  APPLICA- 
TION SOFTWARE  AND  MICROCOMPUTERS, 

DSS  Engineers,  Inc.,  Fort  Lauderdale,  FL. 
For  primary  bibliographic  entry  see  Field  5F. 
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RECOVERY  OF  AGRICULTURAL  DRAINAGE 
WATER  USING  DESALINATION  TECHNOLO- 
GY, 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality — Group  3C 


Bechtel  National,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5F. 
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UNDERSTANDING  WATER  CHEMISTRY: 
rHE  NEED  FOR  EV1PROVED  ANALYSES  IN 
REVERSE  OSMOSIS  PLANT  OPERATIONS, 

Goodrich  (B.F.)  Co.,  Beltsville,  MD.  Specialty 

Polymers  and  Chemicals  Div. 

For  primary  bibliographic   entry  see  Field   5D. 
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ITUMA  DESALTING  PLANT  -  A  STATUS 
REPORT, 

Bureau  of  Reclamation,  Yuma,  AZ.  Yuma  Projects 

Mice. 

it.  M.  Trompeter. 

[N:  Is  Current  Technology  the  Answer,  Proceed- 

ngs  of  the  First  Biennial  Conference  of  the  Na- 

ional   Water   Supply   Improvement  Association, 

lune  8-12,  1986,  Washington,  DC.  (1986).  p  408- 

120,  6  fig,  3  tab. 

Descriptors:  •Desalination,  'Yuma,  Water  treat- 
nent  facilities,  Arizona,  Construction,  Pumps, 
Vater  treatment,  Hydraulic  machinery. 

["he  last  major  construction  contract  for  the  Yuma 
Desalting  Plant  is  about  half  complete.  The 
32.000  sq  ft  desalting  building  is  the  major  struc- 
ure  involved.  Portions  of  the  pretreatment  plant 
ire  being  tested  and  placed  in  operation.  Beside  the 
instruction  contract,  an  operation  and  mainte- 
tance  contract  is  in  place  to  provide  support  in 
tart-up  and  development  of  operating  plans  as 
veil  as  overall  operation  and  maintenance  work. 
Ill  major  equipment  has  been  ordered  and  is  on 
ite.  This  list  includes  desalting  equipment,  high- 
>ressure  pumps,  and  energy  recovery  units.  In 
iddition,  all  exterior  structural  work  is  complete, 
rhe  current  status  of  construction  and  operation, 
ire  provided  here,  as  well  as  information  on  the 
chedule  and  plans  to  bring  the  entire  plant  on  line. 
A&joi  concerns  are  addressed,  as  will  plans  for  the 
-miUion-gallons/day  Test  Train  Facility.  (See  also 
V87-02476)  (Author's  abstract) 
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-ESSONS  FROM  BUTLDING  A  LARGE  EX- 
•ERTMENTAL  DESALTER:  PROGRESS  rN 
iPITE  OF  TvIURPHY'S  LAW, 
L  E.  Whiting,  and  B.  E.  Smith. 
N:  Is  Current  Technology  the  Answer,  Proceed- 
Qgs  of  the  First  Biennial  Conference  of  the  Na- 
ional  Water  Supply  Improvement  Association, 
une  8-12,  1986,  Washington,  DC.  (1986).  p  438- 
143. 

Descriptors:  •Desalination,  *Case  studies,  Design 
tandards,  Construction,  Reverse  osmosis,  Water 
reatment,  Water  treatment  facilities. 

rhis  case  study  outlines  the  insight  gained  so  far, 
ind  lessons  learned,  from  the  design,  construction, 
ind  operation  of  a  large  experimental  desalter  -  a 
acility  attempting  to  advance  the  'state-of-the-art' 
n  the  reverse  osmosis  (R.O.)  processes.  In  addition 
o  noting  some  successes  so  far,  it  also  points  to 
>itfalls  faced  in  attempting  new  technology  with- 
)ut  the  hindsight  of  past  experience.  At  the  end  of 
he  paper  is  a  listing  of  some  of  the  things  that 
»uld  be  done  differently,  were  such  a  highly 
sxperimental  project  be  undertaken  again  in  the 
uture.  (See  also  W87-02476)  (Lantz-PTT) 
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Quality 


EFFECT  OF  SULFUR-CONTATNTNG  NITRO- 
GEN FERTILIZERS  ON  THE  ELEMENTAL 
COMPOSITION  OF  CELERY  (APTUM  GRA- 
VEOLENS)  GROWN  ON  A  POLLUTED 
VIARSHSOTL, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 
aaehrung  und  Bodenkunde. 
E.  Schnug,  and  C.  Schnier. 
Plant  and  Soil  PLSOA2,  Vol.  91,  No.  2,  p  273-278, 


1986.  4  fig,  25  ref. 

Descriptors:  *Fertilizers,  •Sulfur,  *Nitrogen, 
•Celery,  *Polluted  marsh  soil,  'Calcareous  marsh 
soil,  *Trace  element  uptake,  Plant  physiology, 
Elbe  River,  Germany,  Selenium,  Arsenic,  Molyb- 
denum, Tin,  Boron,  Bromine,  Chromium,  Copper, 
Calcium  carbonate,  Soil  chemistry,  Cations,  Am- 
monium sulfate,  Crop  yield,  Toxicity. 

Celery  was  grown  on  calcareous  marsh  soil  of 
Elbe  River  (Germany)  sediments  polluted  with 
municipal  wastes  and  fertilized  with  sulfur-contain- 
ing N  fertilizers  to  assess  the  effects  of  these  fertil- 
izers on  trace  element  uptake.  Compared  to  leaves 
at  harvest  time,  bulbs  snowed  significantly  lower 
concentrations  of  Mo,  S,  and  Sb,  but  higher  con- 
tents of  B,  Br  and  Cr,  and  Cu.  Because  the  acidify- 
ing effect  of  the  fertilizers  was  suppressed  by  the 
free  calcium  carbonate  in  the  soil,  no  significant 
changes  in  concentrations  of  cationic  trace  ele- 
ments were  detected  in  plants  fertilized  with  am- 
monium sulfate  compared  to  those  that  received 
urea  or  calcium  ammonium  nitrate.  In  contrast,  in 
plants  receiving  ammonium  sulfate  the  conspicuous 
mcrease  in  total  S  was  accompanied  by  a  signifi- 
cant decrease  in  concentrations  of  up  to  30%  for 
B,  Br,  and  Sb,  50%  for  As,  60%  for  Se,  and  80% 
for  Mo.  According  to  these  results,  with  crop 
production  on  contaminated  soils  certain  plant 
parts  may  be  marketable  due  their  low  tendency  to 
accumulate  toxic  elements,  and  it  may  be  feasible 
to  reduce  the  contents  of  some  of  these  elements  in 
plants  by  the  use  of  S-containing  fertilizers.  (Au- 
thor's abstract) 
W87-01781 


ENHANCEMENT  OF  NITRATE  UPTAKE  AND 
GROWTH  OF  BARLEY  SEEDLINGS  BY  CAL- 
CIUM UNDER  SALINE  CONDITIONS, 

California  Univ.,  Davis.  Plant  Growth  Lab. 
M.  R.  Ward,  M.  Aslam,  and  R.  C.  Huffaker. 
Plant  Physiology  PLPHAY,  Vol.  80,  No.  2,  p  520- 
524,  February  1986.  4  tab,  5  fig,  4  tab,  28  ref. 

Descriptors:  *Saline  water,  *Barley,  *Calcium,  Ni- 
trates, Seedlings,  Potassium,  Manganese,  Mangne- 
sium,  Nutrients,  Impaired  water  use,  Plant  growth. 

The  effect  of  Ca(2+)  on  N03(-)  assimilation  in 
young  barley  (Hordeum  vulgare  L.  var  CM  72) 
seedlings  in  the  presence  and  absence  of  NaCl  was 
studied.  Calcium  increased  the  activity  of  the 
N03(-)  transporter  under  saline  conditions,  but  had 
little  effect  under  nonsaline  conditions.  Calcium 
decreased  the  induction  period  for  the  N03(-) 
transporter  under  both  saline  and  nonsaline  condi- 
tions but  had  little  effect  on  its  apparent  K(m)  for 
N03(-)  both  in  the  presence  and  absence  of  NaCl. 
The  enhancement  of  N03(-)  transport  by  CA(2+) 
under  saline  conditions  was  dependent  on  the  pres- 
ence of  Ca(2+)  in  the  uptake  solution  along  with 
the  salt,  since  Ca(2+)  had  no  effect  when  supplied 
before  or  after  salinity  stress.  Although  Mn(2+) 
and  Mg(2+)  enhanced  N03(-)  uptake  under  saline 
conditions,  neither  was  as  effective  as  Ca(2+).  In 
longer  studies,  increasing  the  Ca(2+)  concentra- 
tion in  saline  nutrient  solutions  resulted  in  increases 
in  N03(-)  assimilation  and  seedling  growth.  (Au- 
thor's abstract) 
W87-01837 


PHOSPHATE  MOVEMENT  IN  COLUMNS  OF 
SANDY  SODL  FROM  A  WASTEWATER-IRRI- 
GATED  SITE, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02004 


NEW  CONCEPT  FOR  RECLAIMING  SODIC 
SOILS  WITH  HIGH-SALT  WATER, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

N.  D.  Misopolinos. 

Soil  Science  SOSCAK,  Vol.  140,  No.  1,  p  69-74, 

July  1985.  4  fig,  2  tab,  4  ref. 

Descriptors:  *Saline  water,  *Sodic  soils,  *Calcium, 
•Magnesium,  *Soil  management,  'Exchangeable 
sodium  fraction,  Soil  texture,  Theoretical  analysis, 
Equations. 


A  theoretical  analysis  is  described  of  the  use  of 
high-salt  water  in  reclaiming  sodic  soils  by  the 
addition  of  a  constant  quantity  of  Ca(2+)  in  every 
step  of  successive  dilutions.  The  addition  of 
Ca(2+)  increases  markedly  the  ratio  of  Ca  +  Mg 
to  total  concentration  (R  value)  during  the  recla- 
mation process.  The  equations  resulting  from  the 
present  theoretical  analysis  are  used  in  calculating 
the  exchangeable-sodium-fraction  (ESF)  and  the 
depth  of  water,  which  are  expressed  in  terms  of  the 
initial  properties  of  the  soil  and  water,  and  the 
added  constant  quantity  of  Ca(2+).  A  fine-tex- 
tured soil  of  ESF  =  0.41  ws  reclaimed  in  laborato- 
ry columns  with  the  result  that  the  final  ESF  was 
0.29,  compared  to  a  theoretical  value  of  0.297. 
(Rochester-PTT) 
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DISSOLUTION  RATE  OF  GYPSUM  IN  AQUE- 
OUS SALT  SOLUTIONS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
G.  R.  Gobran,  and  S.  Miyamoto. 
Soil  Science  SOSCAK,  Vol.  140,  No.  2,  p  89-93, 
August  1985.  4  fig,  1  tab,  15  ref. 

Descriptors:  *Gypsum  dissolution,  'Sodium  chlo- 
ride, 'Magnesium  chloride,  'Sodium  sulfate,  Mag- 
nesium sulfate,  'Calcium  chloride,  'Agitation, 
Egypt,  New  Mexico,  Soil  solution,  Soil  chemistry. 

The  dissolution  rate  of  gypsum  particles  (0.5-1.0 
mm  fraction)  was  measured  in  distilled  water  and 
aqueous  salt  solutions  of  NaCl,  MgC12,  Na2S04, 
MgS04,  and  CaC12  at  salt  concentrations  of  20,  40, 
and  60  millimol /kg.  Gypsum  samples  from  gypsum 
mines  in  Egypt  and  New  Mexico  were  tested.  The 
dissolution  rate  was  monitored  by  measuring  the 
Ca  concentrations  in  these  solutions  with  and  with- 
out shaking.  The  rate  of  gypsum  dissolution  in- 
creased with  shaking  and  with  increasing  concen- 
tration of  the  salt  solutions.  Neither  ion  concentra- 
tion nor  species  influenced  the  rate  of  gypsum 
when  the  rate  was  normalized  by  the  solubility. 
The  first-order  reaction  equation  was  unsuited  for 
describing  the  solution  process  when  Ca  concen- 
trations exceeded  about  50%  of  gypsum  solubility. 
The  second-order  reaction  equation  described  the 
process  well,  providing  a  rate  constant  independ- 
ent of  ion  concentrations  or  species.  (Author's 
abstract) 
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SOIL  SALINITY  AS  AFFECTED  BY  HIGH- 
SULFATE  WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos. 

Soil  Science  SOSCAK,  Vol.  140,  No.  5,  p  376-381, 
November  1985.  3  fig,  4  tab,  18  ref. 

Descriptors:  'Saline  soils,  'Soil  management, 
•Reclamation,  *Leaching,  *Irrigation,  'Gypsum, 
•Sulfates,  *Ions,  *Clay,  *Sand,  Athalassa  sandy 
clay  loam,  Akhelia  clay  loam,  Zyghi  clay,  Sodium 
adsorption  ratio.  Permeability  coefficient,  Conduc- 
tivity, Soil  solution. 

Laboratory  experiments  were  used  to  evaluate  salt 
buildup  in  three  soils  irrigated  with  various 
amounts  of  water  high  in  sulfates  and  the  good- 
quality  water  needed  for  reclaiming  such  soils. 
Athalassa  (sandy  clay  loam),  Akhelia  (clay  loam), 
and  Zyghi  (clay)  soils  were  tested.  Salt  buildup 
occurred  in  two  distinct  stages:  (1)  a  stage  marked 
by  a  sharp  increase  in  soil  salinity  as  ions  of  both 
high  and  low  solubility  contributed;  and  (2)  a 
second,  slower  stage  marked  by  buildup  linearly 
related  to  the  concentration  of  highly  soluble  ions. 
The  sodium  adsorption  ratio  (SAR)  measured  in 
soils  taken  from  pots  at  the  end  of  salinization 
increased  with  every  volume  of  sulfate  water  ap- 
plied. Saturated  hydraulic  conductivity  also  in- 
creased initially,  but  decreased  sharply  later.  The 
rate  of  leaching,  as  with  salt  buildup,  followed  two 
stages:  (1)  first  soluble  salts  were  leached  rapidly, 
with  a  sharp  decrease  in  electrical  conductivity 
and  SAR;  and  (2)  attainment  of  a  steady-state  and  a 
gradual  decrease  in  soil  solution  EC,  which  was 
strongly  dependent  on  gypsum  dissolution.  (Au- 
thor's abstract) 
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W87-02020 


DISSOLUTION  OF  GYPSUM  IN  ALKALI 
SOILS, 

Central  Soil  Salinity  Research  Inst.,  Kama]  (India). 
R.  K.  Gupta,  C.  P.  Singh,  and  I.  P.  Abrol. 
Soil  Science  SOSCAK,  Vol.  140,  No.  5,  p  382-386, 
November  1985.  5  fig,  1  tab,  10  ref. 

Descriptors:  *Leaching,  *Reclamation,  'Soil  man- 
agement, *Gypsum,  'Alkali  soils,  *Soil  solution, 
•Saline  soils,  *Soil  water,  Soil  management,  Zarifa 
Viran  soil  series,  India,  Soil  chemistry,  Divalent 
cations,  Equations,  Leaching,  Soil  horizons,  Salini- 
ty, Depth,  Sodicity. 

Laboratory  column  studies  were  designed  to 
evaluate  the  effect  of  depth  of  mixing  gypsum  and 
to  generate  evidence  for  instantaneous  dissolution 
of  gypsum,  uniformly  mixed  at  rates  equal  to  the 
gypsum  requirement  of  that  soil  layer.  Drainage 
was  expressed  as  the  ratio  of  depths  of  drainage 
water  to  depth  of  gypsum-mixed  soil  (DW/DS)  to 
scale  out  differences  in  contact  time  between 
gypsum  particles  and  the  moving  water.  The  depth 
of  mixing  had  no  effect  on  gypsum  dissolution  in 
soil  samples  from  the  Zarifa  Viran  Soil  Series  (a 
Typic  Natrustalf).  Because  of  instantaneous  disso- 
lution of  gypsum,  the  water  requirement  for  the 
projected  sodicity/salinity  reductions  in  alkali  soils 
can  be  computed,  even  without  monitoring  diva- 
lent cation  concentrations  in  the  drainage  water. 
Thus,  the  leaching  requirement  of  an  alkali  soil 
should  provide  a  realistic  estimate  of  the  water 
required  for  its  reclamation.  (Author's  abstract) 
W87-O2021 


CROP-WATER  PRODUCTION  FUNCTION 
MODEL  FOR  SALINE  IRRIGATION  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
J.  Letey,  A.  Dinar,  and  K.  C.  Knapp. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  49,  No.  4,  p  1005-1009,  July-August  1985.  5 
fig,  1  tab,  21  ref. 

Descriptors:  *Model  studies,  'Saline  water,  'Im- 
paired water  use,  'Crop  production,  Irrigation 
water,  Leaching,  Salinity,  Evapotranspiration,  Irri- 
gation practices,  Tall  fescue. 

The  relationship  between  crop  yield  and  the  sea- 
sonal amount  of  applied  water  is  required  to  deter- 
mine optimum  irrigation  management.  A  model 
was  developed  to  determine  crop-water  produc- 
tion functions  with  saline  irrigation  waters.  The 
model  combined  yield  and  evapotranspiration, 
yield  and  average  root  zone  salinity,  and  average 
root  zone  salinity  and  leaching  fraction.  Adjust- 
ments of  plant  growth  and  evapotranspiration  to 
root  zone  salinity  was  possible.  Crop-water  pro- 
duction functions  were  computed  for  tall  fescue  at 
various  levels  of  salinity  in  irrigation  waters.  A 
comparison  was  made  between  calculated  and  pub- 
lished experimentally  measured  values  of  leaching 
fractions  and  yields  of  tall  fescue  grown  under 
conditions  of  various  irrigation  water  salinities, 
water  application  quantities  and  applied  water  fre- 
quencies. Calculated  and  measured  yields  were  in 
good  agreement  but  agreement  between  calculated 
and  measured  leaching  fractions  was  not  as  good 
as  for  yields.  (Khumbatta-PTT) 
W87-O2030 


POTENTIAL  FOR  EVOLUTION  OF  SALT 
(NACL)  TOLERANCE  IN  SEVEN  GRASS  SPE- 
CIES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-O2080 


EXPRESSION  OF  TOLERANCE  OF  NA(  +  ), 
K(+),  MGa  +  ),  CL(-),  AND  S040-)  IONS  AND 
SEA  WATER  IN  THE  AMPHIPLOID  OF  TRI- 
TICUM  AESTIVUM  ELYTRIGIA  ELONGATA, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W87-02126 


COMPARATIVE  TOLERANCE  OF  TROPICAL 
GRAIN  LEGUMES  TO  SALINITY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
B.  A.  Keating,  and  M.  J.  Fisher. 
Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  3,  p  373-383.  3  fig,  4  tab,  29 
ref. 

Descriptors:  'Salt  tolerance,  'Legumes,  'Plant 
tissue,  Grain  crops,  Sodium,  Chlorides,  Accumula- 
tion, Crop  yield,  Halophytes. 

Salinity  tolerances  of  tropical  grain  legumes  were 
compared  during  early  vegetative  growth  of  plants 
grown  in  pots  with  sodium  chloride  added  to  a 
sandy  soil.  Salinity  tolerance  was  determined  based 
on  electrical  conductivities  at  50%  of  maiimiim 
growth.  Genotypic  variations  in  sodium  accumula- 
tion were  evident  with  black  gram,  green  gram 
and  pigeon  pea  accumulating  large  quantities  in 
shoot  tissue  as  compared  with  the  effective  exclu- 
sion of  sodium  by  Sesbania,  guar  and  soybean. 
Chloride  uptake  differences  between  species  were 
smaller  and  relative  yield  reduction  was  closely 
related  to  the  amount  of  chloride  in  shoots.  These 
results  are  discussed  in  terms  of  current  investiga- 
tions of  salt  tolerance  in  nonhalophytes.  (Michael- 
PTT) 
W87-02144 


GERMINATION  AND  GROWTH  OF  SECALE 
MONTANUM  GUSS.  IN  THE  PRESENCE  OF 
SODIUM  CHLORIDE, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

C.  L.  Noble. 

Australian    Journal    of    Agricultural    Research 

AJAEA9,  Vol.  36,  No.  3,  p  385-395,  1985.  3  fig,  1 

tab,  21  ref. 

Descriptors:  'Salt  tolerance,  'Plant  growth, 
'Secale  montanum,  Plant  tissues,  Leaves,  Accumu- 
lation, Sodium  chloride,  Sodium,  Chlorides,  Potas- 
sium, Roots,  Seedlings. 

Salt  tolerance  of  Secale  montanum  was  determined 
at  various  growth  stages.  Tolerance  during  germi- 
nation was  high,  but  decreased  during  seedling 
emergence.  Shoot  dry  weight  of  emerged  seedlings 
was  64%  of  that  of  non-treated  seedlings.  Yield 
decline  during  later  plant  growth  was  6  to  7%  of 
non-saline  yield.  There  was  considerable  plant-to- 
plant  variation  for  shoot  dry  weight  in  the  pres- 
ence of  salt  which  indicated  scope  for  selection  in 
increasing  species  salt  tolerance.  Osmotic  adjust- 
ment was  aided  by  a  reduction  in  tissue  water 
content  with  increasing  salinity  and  by  the  accu- 
mulation of  sodium  and  chloride.  Sodium  was  ac- 
cumulated in  the  roots,  which  increased  their  se- 
lectivity for  potassium  over  sodium,  and  chloride 
was  mainly  accumulated  in  the  shoots.  S.  mon- 
tanum can  be  classified  as  moderately  salt  tolerant. 
(Michael-PTT) 
W87-02145 


GROWTH  AND  MINERAL  COMPOSITION  OF 
THE  SULTANA  GRAPEVINE  AS  INFLU- 
ENCED BY  SALINITY  AND  ROOTSTOCK, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Adelaide  (Australia).  Div   of  Horti- 
cultural Research. 
W.  J.  S.  Downton. 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  3,  p  425-434,  1985.  3  fig,  3 
tab,  19  ref. 

Descriptors:  'Salt  tolerance,  'Plant  growth, 
•Grapevines,  'Roots,  Accumulation,  Phosphorus, 
Magnesium,  Calcium,  Nitrogen,  Australia,  Murray 
River,  Ions,  Water  reuse,  Cations,  Leaves,  Root 
development. 

Sultana  grapevines  were  irrigated  with  chloride 
salt  solutions  under  greenhouse  conditions  for 
three  consecutive  growing  seasons.  Cations  accom- 
panying chloride  included  sodium,  magnesium  and 
calcium.  Growth  was  suppressed  by  salinity  in  all 
vines,  but  self-rooted  and  scions  of  Harmony  and 
1613  stocks  gave  curvilinear  responses  in  which 


the  rate  of  growth  decline  was  greater  at  lower 
salinities.  Rootstocks  grown  in  a  greenhouse  gener- 
ally lowered  chloride  concentrations  in  leaves  of 
scioas  below  that  of  self-rooted  vines.  Rootstocks 
lowered  sodium  in  petioles  and  raised  potassium 
concentrations  in  all  plant  parts.  Phosphorus  con- 
centrations in  scions  were  elevated  by  salt  treat- 
ment. Magnesium  showed  increases  in  leaves  and 
canes  with  increasing  external  salinity,  but  calcium 
did  not.  Nitrogen  concentrations  did  not  change 
with  rootstocks  or  salt  treatment.  These  results 
have  implications  for  irrigated  horticultural  areas 
along  the  Murray  River  where  the  ionic  composi- 
tion of  the  watering  medium  was  formulated  and 
for  other  areas  practicing  saline  water  reuse.  (Mi- 
chael-PTT) 
W87-02146 


COMPARATIVE  RESPONSE  TO  SALINITY  OF 
THE  GROWTH  AND  NODULATION  OF  MA- 
CROPTIXIUM  ATROPURPUREUM  CV.  SIRA- 
TRO  AND  NEONOTONIA  WIGHTD  CV. 
COOPER  SEEDLINGS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
J.  R.  Wilson. 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  36,  No.  4,  p  589-599,  1985.  5  fig,  2 
tab,  23  ref. 

Descriptors:  'Salt  tolerance,  'Legumes,  'Plant 
growth,  Siratro,  Glycine,  'Sodium,  Chlorides,  Ac- 
cumulation, Nitrogen,  Plant  tissue,  Nitrogen  fixa- 
tion, Nodulation. 

Seedlings  of  two  tropical  legumes  (siratro  and  gly- 
cine) were  grown  in  nitrogen-free  sand  and  ex- 
posed to  14  days  of  salt  treatment  12  days  after 
germination.  Cowper  Rhizobium  CB756  was  ap- 
plied at  either  early  germination  (early  innoculat- 
ed)  or  at  the  beginning  of  salt  treatment  (late 
innoculated).  Siratro  was  more  salt  tolerant  and 
tolerated  high  chloride  levels  with  less  injury  and 
plant  deaths  than  glycine.  Chloride  concentration 
of  leaves  was  more  closely  related  to  plant  growth 
rate  during  recovery  than  was  sodium  concentra- 
tion. Late  innoculated  plants  were  not  more  sensi- 
tive to  salt  than  those  treated  during  germination. 
Chloride  accumulation  in  these  plants  may  have 
been  restricted  by  nitrogen  deficiency,  thus  limit- 
ing tissue  injury  in  small,  slow-growing  seedlings. 
Rhozobia  survived  a  higher  saline  concentration 
treatment  and  nodulation  occurred  during  the  re- 
covery phase.  Nitrogen  fixation  per  unit  nodule 
weight  was  not  greatly  restricted  by  salt,  except  in 
cases  of  severe  host  injury.  Salt  ion  concentrations 
in  nodules  were  generally  low  compared  with 
those  for  plant  tops.  (Michael-PTT) 
W87-02147 


HARVESTING  DAPHNIA  MAGNA  GROWN 
ON  URBAN  TERTIARJXY-TREATED  EF- 
FLUENTS, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 

D.  Proulx,  and  J.  de  la  Noue. 

Water  Research  WATRAG,  Vol.   19,  No.  10,  p 

1319-1324,  1985.  6  fig,  50  ref. 

Descriptors:  'Daphnia,  'Municipal  wastewater, 
•Feed,  Zooplankton,  Recycling,  Biomass,  Tertiary 
wastewater  treatment,  Harvesting,  Yield. 

The  yield  of  Daphnia  magna  populations  that  were 
semi-con  tinuously  harvested  and  continuously  fed 
with  a  suspension  of  the  green  microalga  Scenedes- 
mus  obliquus  grown  in  urban  wastewater  was 
measured.  Non-selective  harvesting  leads  to  full 
expression  of  daphnid  population  growth  potential 
and  reduces  size  distribution  instability  which 
lowers  yield.  After  two  months  of  harvesting  at 
rates  of  6,  18  and  32%  every  three  days,  average 
harvests  and  corresponding  population  densities 
increased  proportionately.  The  results  demonstrate 
the  possibility  of  growing  Daphnia  magna  popula- 
tions in  tertiarily-treated  municipal  wastewater  ef- 
fluents to  provide  biomasses  useful  for  animal  feed- 
ing purposes.  (Author's  abstract) 
W87-02163 
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PROGENY   SCREENING   OF   SORGHUM 

PLANTS  REGENERATED  FROM  SODIUM 

CHLORIDE  -  SELECTED  CALLUS  FOR  SALT 

TOLERANCE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

S.  Bhaskaran,  R.  H.  Smith,  and  K.  F.  Schertz. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  122, 

No.  3,  p  205-210,  February  1986.  1  fig,  1  tab,  12 

ref. 

Descriptors:  *Salt  tolerance,  'Progeny,  *Sorghum, 
Halophytes,  Tissue  culture,  Salt  stress,  Hydroponic 
screening,  Sodium  chloride. 

In  vitro  selection  using  callus  or  suspension  cul- 
tures has  become  a  widely  established  tool  for 
selection  of  sodium  chloride  (NaCl)-tolerant  cell 
lines.  The  screening  for  salt  tolerance  of  the  proge- 
ny from  a  non-selected  and  a  salt-selected  plant 
regenerated  from  tissue  culture  has  been  compared 
with  parent  line  grown  under  identical  conditions. 
Sorghum  bicolor  (L.)  Moench  plants  regenerated 
from  callus  cultures  grown  with  and  without  salt 
(NaCl)  were  grown  to  maturity  in  a  greenhouse. 
Seeds  were  collected  after  self-pollination  was  ger- 
minated, and  the  seedlings  were  screened  in  a 
hydroponics  system  for  NaCl  tolerance.  Progeny 
from  the  salt-selected  plant  had  slightly  longer 
roots  than  the  parents  when  grown  in  normal 
nutrient  solution.  Nutrient  solution  containing 
NaCl,  the  salt-selected  progeny  had  a  higher  shoot 
dry  matter  than  did  the  parent  line.  Progenies  from 
soth  the  parent  and  salt-selected  lines  had  de- 
creased root  weights  and  root  lengths  in  the  pres- 
ence of  NaCl.  This  suggested  that  seedlings  from 
the  salt-selected  plant  obtained  adequate  nutrients 
to  allow  higher  shoot  dry  matter  accumulation 
than  that  of  the  parent  population.  (Khumbatta- 
PTT) 
5V87-02183 


GLASSHOUSE  SCREENING  PROCEDURE 
FOR  IDENTIFYrNG  CITRUS  HYBRIDS 
WHICH  RESTRICT  CHLORIDE  ACCUMULA- 
IION  IN  SHOOT  TISSUES, 

Commonwealth  Scientific  and  Industrial  Research 

Drganization,  Merbein  (Australia).  Div.  of  Horti- 

jultural  Research. 

5.  R.  Sykes. 

Australian    Journal    of    Agriculutral     Research 

AJAEA9,  Vol.  36,  No.  6,  p  779-789,  1985.  3  fig,  5 

ab,  22  ref. 

Descriptors:  *Greenhouses,  *Citrus  fruit,  'Hybri- 
iizing,  •  Accumulation,  •Chlorides,  'Screening, 
Plant  tissues,  Seedlings. 

A  screening  procedure  for  identifying  new  citrus 
lybrids  which  restrict  chloride  accumulation  in 
ihoots  was  replicated  in  four  greenhouse  experi- 
nents.  Seedlings  were  grown  in  nutrient  solution 
:ultures  containing  sodium  chloride  and  individual 
lybrids  were  selected  for  further  evaluation  on  the 
sasis  of  low  leaf  chloride  concentrations  and  visual 
svidence  of  salt  damage.  Four  hybrids  were  select- 
id  from  two  crosses,  Rangpur  lime  x  Trifoliate 
jrange  and  Cleopatra  mandarin  x  Carrizo  citrange. 
Vfean  leaf  chloride  concentration  of  replicated  hy- 
wids  was  positively  correlated  with  those  meas- 
ured for  each  hybrid  in  the  original  screening 
:xperiment.  These  results  demonstrate  that  the 
Dnginal  screening  experiments  are  reliable  and  ac- 
:urate.  (Michael-PTT) 
SV87-02222 


SRATN  SORGHUM  STTLLAGE  RECYCLING: 
EFFECT  ON  ETHANOL  YTELD  AND  STTL- 
LAGE QUALITY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

SV87-02238 


LIQUID  SLUDGE  VS.  NITROGEN  FERTILIZ- 
ER, 

Colorado    State   Univ.,    Fort   Collins.    Dept.    of 
Agronomy. 

1.  M.  Utschig,  K.  A.  Barbarick,  D.  G.  Westfall,  R. 
H.  Follett,  and  T.  M.  McBride. 


Biocycle  BCYCDK,  Vol.  27,  No.  7,  p  30-33, 
August  1986.  4  tab,  13  ref. 

Descriptors:  *Sludge  utilization,  •Nitrogen,  •Fer- 
tilizers, Wheat,  Colorado,  Crop  yield,  Proteins, 
Zinc,  Lead,  Cadmium,  Chromium,  Curium,  Accu- 
mulation, Retention,  Soil  water,  Trace  metals. 

Sewage  sludge  low  in  metal  was  applied  to  dry- 
land wheat  crops  in  eastern  Colorado  to  determine 
its  impact  on  crop  yield  and  protein  content  as 
compared  with  results  using  commercial  nitrogen 
fertilizer.  Zinc,  lead,  cadmium,  chromium  and 
curium  plant  uptake  and  soil  accumulation  was 
also  studied  and  changes  in  soil-water  retention 
were  monitored.  Sludge  application  was  beneficial 
for  soil  water  retention  and  plant  nutrient  reuse. 
Higher  protein  content  was  obtained  without  caus- 
ing significant  concentrations  of  trace  metals  in 
plants.  Accumulation  effects  will  be  investigated 
over  the  next  two  years  following  a  second  appli- 
cation of  sludge.  (Michael-PTT) 
W87-02243 


BIOLOGICAL  TREATMENT  OF  CHEMICAL 
INDUSTRY  EFFLUENTS  BY  STABILIZATION 
PONDS, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-02394 


RECLAMATION  AND  RE-USE  OF  DOMESTIC 
WASTEWATER  AND  REVERSE  OSMOSIS 
REJECT  WATER, 

Post,  Buckley,  Schuh  and  Jernigan,  Inc.,  Fort 
Myers,  FL. 

V.  M.  Riccobono,  D.  L.  Rohe,  and  J.  T.  Petty. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  252- 
267,  1  fig,  2  tab. 

Descriptors:  'Wastewater  renovation,  'Impaired 
water  use,  'Domestic  wastes,  'Reverse  osmosis, 
Effluents,  Spray  irrigation,  Case  studies,  Water 
quality,  Cost-benefit  analysis. 

Reuse  of  a  combination  of  domestic  wastewater 
effluent  and  reverse  osmosis  reject  (concentrate) 
water  by  spray  irrigation  is  detailed  in  this  paper. 
A  case  history  is  provided,  including  economics, 
water  quality  parameters,  flows  and  environmental 
regulatory  requirements,  for  spray  irrigation  reuse 
of  wastewater  streams  at  a  planned  unit  develop- 
ment in  southwest  Florida.  Costs  associated  with 
effluent  and  concentrate  disposal  as  well  as  the 
recycle  program  are  estimated.  Advantages  (such 
as  lower  costs  to  develop  the  wellfield,  lower 
capital  and  operation/maintenance  costs  to 
produce  potable  water)  and  disadvantages  (water 
quality)  of  the  reuse  system  are  highlighted.  (See 
also  W87-02476)  (Author's  abstract) 
W87-02487 


SALINE  WATER  USE  TN  POWERPLANTS  - 
CASE  STUDIES, 

Bureau  of  Reclamation,  Denver,  CO. 
M.  Bessler,  J.  Kaakinen,  J.  Laughlin,  and  R. 
Schroeder. 

TN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  382- 
407,  9  fig,  1  tab,  14  ref. 

Descriptors:  'Saline  water,  'Powerplants,  'Case 
studies,  Impaired  water  use,  Hunter  Station,  Jim 
Bridger  Power  Plant,  Colorado  River,  Salinity, 
Water  quality  control,  Cost  analysis,  Ion  exchange, 
Water  softening,  Cooling  towers. 

Two  case  studies  conducted  at  Hunter  Station  and 
Jim  Bridger  Power  Plant,  to  assess  power  plant 
salinity  control,  were  essentially  constrained  to 
retrofit  situations.  Process  selection,  materials,  and 
plant  modifications  required  for  an  existing  plant 
may  be  dramatically  different  from  a  potential  new 
plant   with   basic   design   options   still   available. 


Within  context  of  the  next  generation  of  planned 
powerplants,  opportunities  for  using  a  total  or 
blended  saline  water  supply,  new  materials  applica- 
tions, and  process  optimization  offer  cost  reduc- 
tions as  compared  to  case  study  estimates.  In  terms 
of  salinity  control  cost  effectiveness,  total  in-plant 
costs  developed  from  the  two  case  studies  for  the 
most  viable  options  ranged  from  $70  to  $107  per 
ton.  In  terms  of  water  supply  costs,  in  comparing  a 
freshwater  source  to  saline  water,  the  total  in-plant 
cost  difference  amounted  to  $475  per  acre-foot  per 
year  for  the  most  viable  option.  Aside  from  ad- 
dressing the  detailed  costs  and  economics  of  saline 
water  treatment,  the  studies  identified  commercial 
as  well  as  emerging  technology  applicable  for 
saline  water  use.  For  example,  it  was  determined 
that  the  binary  cooling  tower  (direct  saline  water 
cooling)  was  not  cost  competitive  with  other  exist- 
ing 'on-the-shelf  equipment  to  accomplish  the 
same  general  objective.  At  the  same  time,  howev- 
er, the  emerging  technologies  of  lime/soda  sides- 
tream  softening  and  ion  exchange  softening  appear 
to  offer  the  best  economic  promise  for  powerplant 
application.  Uncertainties  remain  for  both  process- 
es primarily  in  terms  of  operational  experience 
under  high  total  dissolved  solids  conditions.  (See 
also  W87-02476)  (Lantz-PTT) 
W87-02493 


SALTY  COLORADO, 

John  Muir  Inst,  for  Environmental  Studies,  Inc., 

Napa,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02561 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


EFFECTIVENESS   OF   DROUGHT   POLICIES 
FOR  MUNICTPAL  WATER  MANAGEMENT, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-01912 


CRITICAL     ANALYSIS     OF     RESIDENTIAL 
FLOOD  DAMAGE  ESTIMATION  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6F. 
W87-02376 


3E.  Conservation  In  Industry 


DYNAMICS  OF  EXTRACTABLE  PHOSPHO- 
RUS DURTNG  NONSTERTLE  AND  STERILE 
INCUBATION  OF  SLUDGE-AMENDED  SOIL, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02008 


1982    CENSUS    OF    MINERAL    INDUSTRIES: 
WATER  USE  TN  MINERAL  INDUSTRIES. 

Bureau  of  the  Census,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-02543 


3F.  Conservation  In  Agriculture 


NITROGEN  FIXATION  BY  NON-LEGUMES  TN 
TROPICAL  AGRICULTURE  WITH  SPECIAL 
REFERENCE  TO  WETLAND  RICE, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Soil  Microbiology  Dept. 
For  primary  bibliographic  entry  see  Field  21. 
W87-01772 


LABORATORY  ACETYLENE  REDUCTION 
ASSAY  FOR  RELATIVE  MEASUREMENT  OF 
N2-FTXTNG  ACTIVITIES  ASSOCIATED  WITH 
FTELD-GROWN  WETLAND  RICE  PLANTS, 


/>>36S 
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International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Soil  Microbiology  Dept. 
For  primary  bibliographic  entry  see  Field  2L 
W87-01773 


EFFECT  OF  INCORPORATION  OF  CROP 
RESIDUES  ON  DEVELOPMENT  OF  DIAZO- 
TROPHS  AND  PATTERNS  OF  ACETYLENE- 
REDUCTNG  ACnvrTY  DM  NTLE  VALLEY 
SOILS, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-01774 


GROWTH  OF  VIGNA  UNGUICULATA  L.  VAR. 
GWL  K3B  TN  SUB-OPTTMAL  MOISTURE 
CONDITIONS  AS  INFLUENCED  BV  CERTAIN 
ANTTTRANSPIRANTS, 

Jiwaji  Univ.,  Gwalior  (India).  School  of  Studies  in 

Botany. 

R.  M.  Agarwal,  R.  R.  Das,  and  R.  A.  S.  Chauhan. 

Plant  and  Soil  PLSOA2,  Vol.  91,  No.  1,  p  31-42, 

1986.  2  fig,  11  tab,  30  ref. 

Descriptors:  'Cowpea,  *Antitranspirants,  'Phos- 
phon-D,  *Maleic  hydrazide,  *Soil  moisture  defi- 
ciency, Seedling  survival,  Plant  growth,  Plant 
physiology,  Chlorophyll,  Water  stress. 

The  effects  of  the  antitranspirants  2,4-dichoroben- 
zyl-tributyl-phosphonium  chloride  (Phosfon-D) 
and  2-chloroethyl-trimethyl  ammonium  chloride 
(CCC)  on  the  growth  of  Vigna  unguiculata 
(cowpea)  grown  under  suboptimal  soil  moisture 
conditions  were  recorded.  Effects  of  maleic  hydra- 
zide, Phosfon-D,  and  CCC  on  growth  also  are 
described.  Growth  effects  observed,  eg,  seedling 
survival  percentage,  shoot  growth,  root  growth, 
stomatal  index,  and  chlorophyll  content,  indicated 
that  application  of  CCC  and  Phosfon-D  can  help 
plants  to  a  certain  extent  to  withstand  the  effects  of 
suboptimal  soil  moisture  conditions.  (Author's  ab- 
stract) 
W87-01775 


RESPONSE  OF  SORGHUM  AND  SUNFLOW- 
ER TO  SHORT-TERM  WATERLOGGING:  TV. 
WATER  AND  NUTRTENT  UPTAKE  EFFECTS, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Agronomy  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01777 


ENHANCEMENT  OF  WATER  STATUS  BY 
CALCIUM  PRETREATMENT  IN  GROUND- 
NUT AND  COWPEA  PLANTS  SUBJECTED  TO 
MOISTURE  STRESS, 

University   of  Agricultural    Sciences,    Bangalore 

(India).  Dept.  of  Crop  Physiology. 

For  primary  bibliographic  entry  see  Field  21. 

W87l-01778 


EFFECT  OF  STRAW  EXTRACT  ON  WATER 
ABSORPTION  AND  GERMINATION  OF 
WHEAT  (TRTTICUM  AESTTVUM  L.  VARIETY 
RR-21)  SEEDS, 

Govind  Ballabh  Pant  Univ.  of  Agriculture  and 
Technology,  Pantnagar  flndia).  Dept.  of  Soil  Sci- 
ence. 

P.  C.  Srivastava,  N.  G  Totey,  and  O.  Prakash. 
Plant  and  Soil  PLSOA2,  Vol.  91,  No.  1,  p  143-145, 
1986.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Wheat,  'Seed  germination,  *Straw, 
•Soil  organic  matter,  'Rotted  straw,  Plant  physiol- 
ogy, Plant  pathology. 

Freshly-prepared  straw  extract  inhibited  wheat 
seed  germination  by  about  18%,  but  did  not  affect 
water  absorption  by  germinating  wheat  seeds.  The 
maximum  germination  inhibition  (47%)  was  no- 
ticed with  extract  of  straw  rotted  for  15  days.  The 
germination-inhibitory  effect  of  rotting  straw  was 
nil  at  31  days  of  straw  rotting.  (Author's  abstract) 
W87-01779 


ROOT    GROWTH    OF   SOYBEAN    (GLYCINE 
MAX  L.  MERR.)  AND  COWPEA  (VIGNA  UN- 


GUICULATA WALP.)  ON  A  HYDROMORPHIC 
TOPOSEQUENCE  TN  WESTERN  NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic  entry  see  Field  21. 

W87-01780 


EFFECT  OF  SULFUR-CONTAINING  NITRO- 
GEN FERTILIZERS  ON  THE  ELEMENTAL 
COMPOSITION  OF  CELERY  (APIUM  GRA- 
VEOLENS)     GROWN     ON     A     POLLUTED 

MARSH  SOIL, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 

naehrung  und  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-01781 


ETHYLENE  AND  ETHANE  RELEASE 
DURING  TOBACCO  PROTOPLAST  ISOLA- 
TION AND  PROTOPLAST  SURVTVAL  POTEN- 
TIAL TN  VITRO, 

University  Coll.,  Cork  (Ireland).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01783 


EFFECTS  OF  N  NUTRITION  ON  THE  WATER 
RELATIONS  AND  GAS  EXCHANGE  CHARAC- 
TERISTICS  OF  WHEAT  (TRTTICUM  AESTI- 

VUMLJ, 

Agricultural  Research  Service,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01830 


OSMOTIC  RESPONSE  OF  SUGAR  BEET 
SOURCE  LEAVES  AT  C02  COMPENSATION 
POINT, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01831 


WATER  STRESS  ENHANCES  EXPRESSION 
OF  AN  ALPHA-AMYLASE  GENE  TN  BARLEY 
LEAVES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Campbell  (Australia). 

For  primary  bibliographic  entry  see  Field  21. 

W87-01835 


COMPARISON  OF  THE  SUBMERGENCE  RE- 
SPONSE OF  DEEPWATER  AND  NON-DEEP- 
WATER  RICE, 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 

MI. 

K.  A.  Keith,  I.  Raskin,  and  H.  Kende. 

Plant  Physiology  PLPHAY,  Vol.  80,  No.  2,  p  479- 

482,  February   1986.  2  tab,   1  fig,  2  tab,  9  ref. 

Descriptors:  *Rice,  *Submergence,  'Plant  growth, 
Ethylene,  Oxygen,  Carbon  dioxide,  Nitrogen, 
Water  depth,  Flooding,  Flood  irrigation. 

Twelve  cultivars  of  rice  (Oryza  sativa  L.),  repre- 
senting deepwater,  short-statured,  and  semidwarf 
types,  were  tested  for  their  response  to  submer- 
gence. The  magnitude  of  the  response  varied  be- 
tween cultivars.  however,  all  cultivars  responded 
to  submergence  by  rapid  growth  once  internodal 
elongation  had  started.  Three  of  these  cultivars 
were  tested  for  elongation  capacity  at  four  ages. 
The  deepwater  rice  was  capable  of  rapid  interno- 
dal elongation  in  response  to  submergence  at  4 
weeks  of  age.  Growth  of  the  short-statured  and 
semidwarf  cultivars  was  not  stimulated  by  submer- 
gence until  about  10  weeks  of  age.  In  air,  the 
internodes  of  deepwater  rice  grew  slower  than  did 
those  of  the  short-statured  and  semi-dwarf  culti- 
vars. The  elongation  response  of  stem  sections  of 
all  12  cultivars  to  an  atmosphere  containing  3% 
02,  6%  C02,  91%  N2  (all  by  volume),  and  1 
microliter/liter  ethylene  was  investigated.  The  re- 
sponse of  each  of  the  non-deepwater  cultivars  was 
qualitatively  and  quantitively  similar  to  that  of  the 
deep-water  rice.  (Author's  abstract) 
W87-01836 


INCREASED  ABSCISIC  ACID  BIOSYNTHESIS 
DURING  PLANT  DEHYDRATION  REQUIRES 
TRANSCRTPTION, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biochemistry  and  Biophysics. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01838 


MEMBRANES  OF  SLOWLY  DROUGHT- 
STRESSED  WHEAT  SEEDLINGS:  A  FREEZE- 
FRACTURE  STUDY, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Agricultural  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W87-01839 


VALUATION  OF  IMPROVED  TRRIGATION 
EFFICIENCY  FROM  AN  EXHAUSTIBLE 
GROUNDWATER  SOURCE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
J.  G.  Lee,  J.  R.  Ellis,  and  R.  D.  Lacewell. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
3,  p  441-447,  June  1985.  6  tab,  15  ref. 

Descriptors:  'Irrigation  efficiency,  Taxes, 
•Groundwater,  Low  Energy  Precision  Applica- 
tion Systems,  Texas  High  Plains,  Ogallala  Aquifer, 
Cotton,  Sorghum,  Wheat,  Corn,  Sunflowers,  Soy- 
beans, Crop  pieces,  Irrigation  systems. 

The  value  of  improving  irrigation  application  effi- 
ciency from  a  limited  groundwater  source  is  esti- 
mated. Techniques  which  maximize  the  present 
value  of  net  revenue  over  a  20-year  planning  hori- 
zon under  different  output  price  scenarios  and 
initial  groundwater  situations  are  identified.  Net 
benefits  were  derived  for  different  application  effi- 
ciency levels  under  furrow,  sprinkler,  and  Low 
Energy  Precision  Application  Systems  (L.E.P.A.) 
irrigation  systems.  In  addition,  net  benefit  estimates 
were  obtained  for  the  transition  across  irrigation 
systems.  Data  was  obtained  from  the  Texas  High 
Plains,  approximately  35,000  square  miles  in  42 
counties.  The  principal  source  of  irrigation  water 
on  the  High  Plains  is  the  underlying  Ogallala  Aqui- 
fer. The  climate  has  a  relatively  low  and  erratic 
rainfall  pattern  with  a  wide  variation  in  daily  and 
seasonal  temperatures.  The  crops  include  cotton, 
sorghum,  wheat,  corn,  sunflowers,  and  soybeans. 
Each  crop  has  several  irrigation  options  including 
both  optimal  and  nonoptimal  timings.  Dry  land 
options  exist  for  all  crops  except  for  com  and 
soybeans.  Solutions  from  the  model  indicate  that 
low  crop  prices  have  a  differential  impact  on  net 
benefits  across  irrigation  application  efficiencies 
and  irrigation  systems.  Also,  the  more  limited 
groundwater  situations  consistently  reduce  the 
economic  incentive  to  adopt  improved  irrigation 
application  techniques  across  all  irrigation  systems. 
(Peters-PTT) 
W87-01916 


ESTIMATES  OF  THE  ECONOMIC  VALUE 
PRODUCTTVTTY  OF  TRRIGATION  WATER  TN 
PAKISTAN  FROM  FARM  SURVEYS, 

Agency  for  International  Development,  Karachi 

(Pakistan). 

For  primary  bibliographic  entry  see  Field  6C. 

W87-01937 


DEMAND  TRRIGATION  SCHEDULE  PILOT 
PROJECT:  SRI  LANKA, 

California    Polytechnic    State    Univ.,    San    Luis 
Obispo.  Dept.  of  Architectural  Engineering. 
J.  L.  Merriam,  and  G.  G.  Davids. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   112,  No.  3,  p   185-202, 
August  1986.  9  fig,  6  tab,  8  ref. 

Descriptors:  *Irrigation,  *Sri  Lanka,  'Water  con- 
servation, 'Irrigation  design,  Conservation,  Agri- 
culture, Water  supply,  Economic  aspects,  Crop 
production,  Cost  analysis,  Construction. 

Since  1981,  the  Sri  Lanka  Government  has  been 
testing  a  different  approach  to  delivering  irrigation 
water  to  its  numerous  small-scale  farmers.  Instead 
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of  conventional  open-channel  rotation  irrigation 
with  water  controlled  by  government  organiza- 
tions, a  367-acre  pilot  project  has  put  each  fanner 
in  control  of  his  own  water  supply  using  a  limited- 
rate  demand  irrigation  schedule.  This  system  uti- 
lizes sloping  canals,  on-stream  regulating  reser- 
voirs, automatic  float-controlled  canal  gates,  level- 
top  canals,  and  buried  concrete  pipelines  with  float 
valves  to  maintain  low  pressure.  Construction 
:osts  and  materials  are  discussed,  the  four  cropping 
seasons  are  evaluated,  and  the  advantages  and  dis- 
advantages are  compared  to  conventional  irriga- 
tion. It  is  concluded  that:  an  adequate  and  equita- 
>le  water  supply  can  be  achieved  and  sustained; 
:rop  production  can  be  increased  from  8  to  20 
5ushels/acre;  the  potential  exists  for  reducing 
•vater  use  below  that  of  conventional  irrigation; 
ind  farmer  contention  is  nearly  eliminated.  Project 
:ost  was  about  5,860  rupees/acre  compared  to 
1,350  rupees/acre  for  the  conventional  system.  The 
esuking  incremental  increased  cost  is  about  75% 
it  the  distributory  channel  level  but  about  only  7- 
10%  of  total  project  development  costs.  (Author's 
ibs  tract) 
^87-01949 


EMITTER  SPACING  AND  GEOMETRY  OF 
iVETTED  SOIL  VOLUME, 

rechnion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

A.  Schwartzman,  and  B.  Zur. 

ournal  of  Irrigation  and  Drainage  Engineering 

1DEDH,  Vol.  112,  No.  3,  p  242-253,  August  1986. 

I  fig,  1  tab,  9  ref. 

Descriptors:  'Emitters,  'Drip  irrigation,  'Irriga- 
ion  design,  'Wetting,  'Irrigation  efficiency,  Irri- 
gation, Irrigation  engineering,  Engineering,  Mathe- 
natical  studies,  Sensitivity  analysis,  Soil  properties. 

A  method  was  developed  for  determining  the 
vidth  and  depth  of  the  wetted  soil  volume  under 
Irip  irrigation  emitters.  Soil  water  flow  can  be 
lescribed  as  a  line  source  or  point  source  depend- 
ng  on  the  distance  between  emitters.  For  line 
ources,  wetted  soil  volume  depends  on  the  hy- 
Iraulic  conductivity  of  the  soil,  source  discharge 
ter  unit  length,  and  total  amount  of  soil  water  per 
init  length.  Empirical  expressions  relating  wetted 
vidth  and  depth  to  these  parameters  obtained  from 
he  results  of  plane  flow  model  simulation  agreed 
veil  with  laboratory  results.  For  point  sources, 
vetted  soil  volume  depends  on  hydraulic  conduc- 
ivity  of  the  soil,  emitter  discharge,  and  the  total 
mount  of  water  in  the  soil.  Empirical  expressions 
elating  wetted  depth  and  width  to  these  param- 
eters were  obtained  from  cylindrical  flow  model 
imulation  experiments;  these  equations  have  not 
>een  tested  in  the  field.  A  procedure  was  devel- 
>ped  for  computing  optimal  emitter  spacing  based 
m  the  geometry  of  the  wetted  soil  volume  and  the 
sost  of  the  irrigation  lateral.  (Doria-PTT) 
V87-01953 


rHROTTLE  HOSE,  AN  AUTOMATIC  DIVER- 
SION DEVICE  WITH  CONSTANT  DISCHARGE 

»OR  IRRIGATION  CHANNELS  (LE  MAN- 
SION SOUPLE  D'ETRANGLEMENT,  OGANE 
iUTOREGULATEUR  DE  REPARTITION  DE 
DEBITS  CONSTANTS  DANS  LES  CANAUX 
IRRIGATION), 

Bidgenoessische  Technische  Hochschule,  Zurich 
Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
tydrologie  und  Glaziologie. 
D.  Vischer,  and  P.  Peter. 

La  Houille  Blanche,  Vol.  85,  No.  2,  p  123-132, 
1985.  12  fig,  1  tab  3  ref. 

Descriptors:  'Irrigation,  'Throttle  hose,  'Diver- 
don,  Dimensioning,  Irrigation  engineering,  Cost 
uialysis,  Automation,  Togo,  Perimeter  Irrigation. 

rhe  throttle  hose  is  a  new  automatic  diversion 
levice  with  constant  discharge  for  use  in  irrigation 
lerworks.  Its  theory  and  operation  are  described 
ind  laboratory  tests  conducted  on  a  variety  of 
prototypes  are  discussed.  Problems  specific  to  the 
throttle  hose  also  are  considered,  and  a  dimension- 
ing process  based  on  a  simple  diagram  is  included. 
Ine  configuration  of  the  throttle  hose  is  simple, 
resulting  in  moderate  implementation  costs.  An 


installation  and  testing  of  the  throttle  hose  in  Togo 
in  a  perimeter  irrigation  system  at  Eyadema  a 
Mango  is  described.  (Rochester- PTT) 
W87-01968 


EFFECT  OF  IRRIGATION  METHOD  AND 
ACETYLENE  EXPOSURE  ON  FIELD  DENI- 
TRIFICATION  MEASUREMENTS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Soil 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-01991 


EARTHWORMS  AS  A  FACTOR  IN  THE  RE- 
DUCTION OF  SODL  CRUSTING, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
E.  J.  Kladivko,  A.  D.  Mackay,  and  J.  M.  Bradford. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  191-196,  January-February  1986. 
3  fig,  3  tab,  23  ref. 

Descriptors:  'Earthworms,  'Soil  crusting,  'Aggre- 
gate stability,  'Infiltration  rate,  Raub  silt  loam, 
Crop  residues,  Corn  seedling  emergence,  Simulat- 
ed rainfall. 

The  effect  of  earthworms  (Lumbricus  rubellus)  on 
the  aggregate  stability  and  infiltration  rate  of  a 
Raub  silt  loam  (Aquic  Argiudolls)  was  studied  and 
the  susceptibility  of  this  soil  to  crusting  was  as- 
sessed in  a  54-day  greenhouse  experiment  using  16- 
liter  pots.  Either  0,  15,  or  30  earthworms  per  pot 
(0,  250,  or  500/sq  m)  were  added  to  pots  to  which 
no  residue,  soybean  residue,  or  corn  residue  had 
been  added.  Earthworms  increased  both  mean 
weight  diameters  and  water-stable  aggregates  >2 
mm  when  determined  on  initially  moist  soil.  In  the 
absence  of  earthworms,  steady-state  infiltration 
rates  were  22  micron  (um)/sec;  the  presence  of 
earthworms  at  rates  of  15  and  30/pot  in  soil  con- 
taining crop  residues  increased  these  rates  to  181 
and  328  um/sec,  respectively.  Ten  days  after  plant- 
ing and  simulated  rainfall  (6.25  cm/hr),  85-100%  of 
corn  seedlings  had  emerged  in  the  undisturbed  soil 
in  which  earthworms  were  active,  whereas  in  the 
absence  of  earthworms  only  50-52%  of  seedlings 
had  emerged.  When  the  sieved  soil  that  had  re- 
ceived residues  and  earthworms  was  exposed  to 
simulated  rainfall,  40-73%  of  seedlings  had 
emerged  at  10  days,  and  by  16  days  80-88%  had 
emerged.  This  compares  with  38%  emergence  in 
soil  to  which  neither  residue  nor  earthworms  was 
added.  (Author's  abstract) 
W87-01996 


FACTORS  AFFECTING  THE  STABILITY  OF 
SOEL  CRUSTS  IN  SUBSEQUENT  STORMS, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel). 

G.  Levy,  I.  Shainberg,  and  J.  Morin. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  196-201,  January-February  1986. 

6  fig,  2  tab,  13  ref. 

Descriptors:  'Soil  crusts,  'Storms,  'Drying,  'Infil- 
tration rate,  Exchangeable  sodium  percentage,  Sa- 
linity, Impact  energy,  Conductivity,  Simulated 
rain,  Rain  energy  levels. 

The  hypothesis  that  the  stability  of  the  soil  crust  to 
drying  depends  on  the  processes  predominating 
during  crust  formation  was  tested  by  studying  the 
effect  of  application  of  distilled  water  (DW)  and 
saline  water  (SW:  conductivity  5  dSiemens/m)  on 
the  infiltration  rates  (IR)  of  a  crusted  soil  surface. 
A  Typic  Rhodoxeralf  and  a  Calcic  Haploxeralf 
saturated  with  low  (<3.5)  and  high  (17  <  ESP  < 
20)  exchangeable  sodium  percentages  (ESP)  were 
exposed  to  simulated  rain  of  high  and  low  energy 
levels.  The  soils  were  oven-dried  at  35C  for  24  and 
72  hr  between  consecutive  storms.  The  crusts  of 
soils  with  low  ESP  exposed  to  DW  and  SW  rain 
and  the  crust  of  a  soil  with  high  ESP  exposed  to 
SW  were  unstable  and  affected  strongly  by  (1)  the 
salinity  of  the  rain  water  in  subsequent  storms,  (2) 
the  impact  energy  of  the  raindrops,  and  (3)  the 
length  of  the  drying  period  between  consecutive 
storms.  Conversely,  a  crust  in  which  chemical 
dispersion  supplemented  physical  dispersion  (ie,  a 
soil  with  high  ESP  exposed  to  DW  rain)  was  stable 


and  was  less  affected  by  the  water  salinity  of  the 
subsequent  storm,  but  its  impact  energy,  or  by  the 
extent  of  drying  between  storms.  (Author's  ab- 
stract) 
W87-01997 


PHYSICAL  AND  CHEMICAL  PROPERTIES 
OF  A  HAPLOXEROLL  AFTER  FTFTY  YEARS 
OF  RESIDUE  MANAGEMENT, 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  L.  Pikul,  and  R.  R.  Allmaras. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  i,  p  214-219,  January-February  1986. 
7  fig,  2  tab,  28  ref. 

Descriptors:  'Winter  wheat,  'Crop  residue,  'Am- 
monium nitrate,  'Mulch,  'Straw,  'Burning,  'Till- 
age pan,  Pendleton,  Oregon,  Bulk  density,  Acidity, 
Soil  horizons.  Organic  carbon,  Soil  development, 
Soil  compaction,  Soil  chemistry,  Permeability  co- 
efficient, Infiltration. 

The  effects  of  different  crop  residue  management 
treatments  were  assessed  on  plots  established  in 
1931  in  Pendleton,  Oregon;  a  winter  wheat-fallow 
system  was  used  with  the  following  residue  treat- 
ments: (1)  straw,  (2)  straw  plus  22  Mg/ha  strawy 
manure,  (3)  straw  burned  in  the  fall,  and  (4)  straw 
plus  90  kg  N/ha  as  NH4N03,  broadcast  before 
seeding.  Straw  return  in  treatments  1,  2,  and  4 
depended  especially  on  the  N  added.  Soil  compac- 
tion was  greatest  in  the  control  and  fall  burn  (3) 
treatments,  where  organic  C  addition  was  least.  At 
tillage  pan  depths,  soil  bulk  density  was  1.3,  1.2, 

1.3,  and  1.2  Mg/cu  m  for  treatments  1,  2,  3,  and  4, 
respectively.  Crop  residue  management  and  fertil- 
ization with  NH4(+)  base  fertilizer  had  a  marked 
effect  on  soil  pH  in  the  Ap  horizon.  On  the  treat- 
ments without  inorganic  fertilizer,  soil  pH  de- 
creased with  decreasing  organic  C  addition;  re- 
spective pH  values  in  the  Ap  horizon  for  the  2,  1, 
and  3  treatments  were,  respectively,  6.1,  5.6,  and 

5.4.  With  treatment  4,  soil  pH  in  the  Ap  horizon 
was  4.8.  Soil  water  desorption  characteristics  of 
the  tillage  pan  generally  were  ordered  according 
to  the  degree  of  soil  compaction.  Saturated  hy- 
draulic conductivity  measurements  identified  the 
tillage  pan  in  all  treatments  as  being  restrictive  to 
water  intake.  Tillage  pan  saturated  hydraulic  con- 
ductivity on  treatment  2  was  three  times  greater 
than  that  of  the  other  residue  treatments.  (Roches- 
ter-PTT)  ( 
W87-01999 


FIELD    MEASUREMENT    OF   DENITRD7ICA- 
TION  IN  IRRIGATED  SOILS, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Agronomy  and  Horticulture. 

For  primary  bibliographic   entry   see   Field   2G. 

W87-02001 


NEW   CONCEPT  FOR   RECLAIMING  SODIC 
SODLS  WITH  HIGH-SALT  WATER, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02005 


SPATIAL    VARIABILITY    OF    SOIL    WATER 
TENSION  IN  AN  IRRIGATED  SOIL, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02009 


EFFECTS  OF  SUBSOILING  AND  IRRIGATION 
ON  CORN  PRODUCTION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary   bibliographic   entry   see   Field   2G. 

W87-02029 


CROP-WATER      PRODUCTION      FUNCTION 
MODEL  FOR  SALINE  IRRIGATION  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
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vironmental  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02030 


NITRATE  LEACHING  THROUGH  SANDY 
SOIL  AS  AFFECTED  BY  SPRINKLER  IRRIGA- 
TION MANAGEMENT, 

Nebraska  Univ.,  North  Platte.  Dept.  of  Agronomy. 
G.  W.  Hergert. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  272-278,  July-September  1986.  2  fig,  9 
tab,  22  ref. 

Descriptors:  'Nitrates,  *Leaching,  *Sandy  soils, 
•Sprinkler  irrigation,  Soil  water,  Evapotranspira- 
tion,  Percolation,  Seasonal  variation,  Fertilization, 
Crop  yield,  Scheduling,  Corn,  Precipitation. 

Nitrogen  leaching  losses  from  sprinkler  applied 
nitrogen  in  a  sandy  soil  corn  crop  were  quantified 
to  improve  fertilizer  nitrogen  and  irrigation  man- 
agement. Irrigation  rates  were  85%  and  130%  of 
evapotranspiration.  Total  dry  matter,  grain  yield 
and  fertilizer  nitrogen  uptake  were  not  significant- 
ly affected  by  irrigation  level.  Higher  soil  water 
percolation  and  N03-N  losses  observed  in  1977 
resulted  from  over-winter  precipitation  and  early 
spring  leaching  of  the  previous  year's  residual  ni- 
trate. Seasonal  leaching  was  reduced  by  matching 
irrigation  to  evapotranspiration.  Nitrogen  fertilizer 
rates  must  match  crop  yield  requirements  to 
reduce  N03-N  leaching  and  soil  N03-N  carry- 
over. Irrigation  scheduling  must  also  be  practiced 
with  crops  grown  in  sandy  soils.  (Michael-PTT) 
W87-02092 


WATER  USE,  FOLIAGE  TEMPERATURE  AND 
YIELD  OF  mRIGATED  WHEAT  IN  SOUTH- 
EASTERN AUSTRALIA, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

J.  L.  Steiner,  R.  C.  G.  Smith,  W.  S.  Meyer,  and  J. 

A.  Adeney. 

Australian     Journal     of    Agricultural     Research 

AJAEA9,  Vol.  36,  No.  1,  p  1-11,  1985.  4  fig,  5  tab, 

28  ref. 

Descriptors:  'Evapotranspiration,  'Crop  yield, 
•Foliage  temperature,  *Irrigation  practices,  Aus- 
tralia, Wheat,  Regression  analysis,  Plant  growth, 
Plant  water  potential. 

The  relationship  between  evapotranspiration  and 
grain  yield  was  quantified  in  an  experiment  in 
which  wheat  was  grown  at  an  Australian  irrigation 
research  center  with  water  treatments  of  no  irriga- 
tion and  irrigation  at  40,  70  and  90%  of  soil  water 
depletion.  Irrigation  affected  total  dry  matter, 
grain  yield  and  yield  components  such  as  number 
of  heads  per  square  meter,  number  of  grains  per 
head,  individual  grain  mass  and  harvest  index.  Plot 
grain  yields  were  closely  related  to  dry  matter  at 
anthesis  and  number  of  grains  per  square  meter 
which  indicated  the  importance  of  early  growth  on 
final  yield.  Regression  analysis  showed  a  signifi- 
cant linear  relationship  between  evapotranspiration 
and  total  grain  dry  matter.  Foliage  temperatures 
were  monitored  at  noon  and  showed  promise  as 
plant  stress  indicators.  The  mean  differential  be- 
tween foliage  and  air  temperature  from  jointing  to 
late  grain  fill  showed  a  strong  negative  linear  rela- 
tionship to  grain  numbers  per  unit  of  soil  area  and 
to  final  yield.  (Michael-PTT) 
W87-02136 


EFFECTS  OF  POST-TRANSPLANT  WATER 
DEFICITS  ON  LEAF  DEVELOPMENT  AND 
YIELD  OF  WINTER  PLANTED  TOBACCO  IN 
NORTH  QUEENSLAND, 

Queensland  Dept.  of  Primary  Industries.Mareeba 
(Australia).  Southedge  Tobacco  Research  Station. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02137 


ROOT  CHARACTERISTICS  OF  SOME  TEM- 
PERATE LEGUME  SPECIES  AND  VARIETIES 
ON  DEEP,  FREE-DRAINING  ENTISOLS, 

Western  Australia  Dept.  of  Agriculture,  South 
Perth.  Plant  Research  Div. 


For  primary  bibliographic  entry  see  Field  21. 
W87-02138 


FURROW  IRRIGATION  OF  GRAIN  SOR- 
GHUM EN  A  TROPICAL  ENVIRONMENT.  I. 
INFLUENCE  OF  PERIOD  OF  INUNDATION 
AND  NITROGEN  FERTIXIZER  ON  DRY 
MATTER  PRODUCTION,  GRAIN  YTELD  AND 
SOIX  AERATION, 

Queensland  Dept.  of  Primary  Industries.Mareeba 
(Australia).  Southedge  Tobacco  Research  Station. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02139 


FURROW  IRRIGATION  OF  GRAIN  SOR- 
GHUM EN  A  TROPICAL  ENVIRONMENT.  H. 
INFLUENCE  OF  PERIOD  OF  ENUNDATION 
ON  THE  UTILIZATION  OF  SOIX  AND  FER- 
TDLIZER  NITROGEN  BY  THE  CROP, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Kununurra  (Australia).  Kimberley 
Research  Station. 

For  primary  bibliographic  entry  see  Field  21. 
W87-02140 


EFFECT  OF  IRRIGATION  ON  SODL  OXYGEN 
STATUS  AND  ROOT  AND  SHOOT  GROWTH 
OF  WHEAT  EN  A  CLAY  SOrL, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Griffith  (Australia). 

For  primary  bibliographic  entry  see   Field   2G. 

W87-02141 


EFFECT  OF  SOWENG  TIME  ON  GROWTH, 
YIELD  AND  WATER-USE  OF  RAEN-FED 
WHEAT  EN  THE  WEMMERA,  VIC, 

Victoria  Dept.  of  Agriculture,  Werribee  (Austra- 
lia). Animal  Research  Inst. 
G.  J.  O'Leary,  D.  J.  Connor,  and  D.  H.  White. 
Australian     Journal     of    Agricultural     Research 
AJAEA9,  Vol.  36,  No.  2,  p  187-196,  1985.  6  fig,  3 
tab,  16  ref. 

Descriptors:  'Water  use  efficiency,  'Wheat,  'Aus- 
tralia, 'Crop  yield,  Soil  water  potential,  Biomass, 
Phenology,  Plant  growth,  Accumulation,  Crop 
production. 

Development,  growth  and  water  balance  of  three 
rain-fed  wheat  crops  were  measured  during  a  field 
study  in  the  Wimmera  district  of  Australia  to  de- 
termine the  effect  of  sowing  time  on  grain  yield. 
Total  above  ground  biomass  and  soil  water  content 
were  measured  monthly  for  each  crop  from 
sowing  to  anthesis  and  every  two  weeks  thereafter. 
The  duration  of  the  phenophase  from  sowing  to 
anthesis  varied  from  88  to  163  days,  but  the  maxi- 
mum difference  in  anthesis  between  early  and  late 
sown  crops  was  only  21  days.  Phenophase  dura- 
tion was  best  described  by  a  photothermal  unit  of 
6846  day-degree-hours.  Biomass  accumulation 
varied  markedly  between  crops  as  did  total  was 
use  efficiency  in  the  production  of  biomass  to 
anthesis  and  in  the  seasonal  production  of  grain.  It 
was  possible  to  identify  an  optimum  balance  be- 
tween pre-  and  post-anthesis  in  drops  sown  in  June, 
the  recommended  sowing  time  for  mid-season  cul- 
tivars.  (Michael-PTT) 
W87-02142 


CONTROL  OF  SCHISTOSOMIASIS  IN  THE 
NEW  RAHAD  IRRIGATION  SCHEME  OF 
CENTRAL  SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02181 


DEGRADATION  OF  TERBUFOS  IN  SOIL  AND 
ITS  TRANSLOCATION  ENTO  COLE  CROPS, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02371 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


PHYTOPLANKTON  RESPONSE  TO  FRESH- 
WATER RUNOFF:  THE  DIVERSION  OF  THE 
EASTMAEN  RTVER,  JAMES  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01794 


FUNDY  TIDAL  POWER  DEVELOPMENT  AND 
POTENTIAL  FISH  PRODUCTION  EN  THE 
GULF  OF  MAENE, 

Maine  State  Dept.  of  Marine  Resources,  West 
Boothbay  Harbor. 

D.  E.  Campbell,  and  J.  S.  Wroblewski. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  78-89,  January 
1986.  6  fig,  1  tab,  42  ref,  append.  National  Marine 
Fisheries  Service,  Contract  NA-83-FA-C-00047; 
NSF  Grant  OCE-8421026. 

Descriptors:  'Hydroelectric  plants,  'Tidal  ampli- 
tude, 'Primary  production,  'Phytoplankton, 
•Mathematical  models,  'Zooplankton,  'Fish,  Cli- 
mate, 'Marine  fisheries,  'Bay  of  Fundy,  'Gulf  of 
Maine,  Canada,  Wind,  Vertical  mixing,  Fish  man- 
agement. 

The  possible  effects  of  tidal  amplitudes  altered  by 
Fundy  tidal  power  development  upon  potential 
fish  production  in  the  Gulf  of  Maine  were  exam- 
ined with  a  marine  ecosystem  model.  Three  areas 
off  the  Maine  coast  were  delineated  on  the  basis  of 
winds,  tides,  and  the  extent  of  vertical  mixing.  An 
optimum  kinetic  energy  from  wind  and  tide  exist 
for  maximum  primary  production  in  the  water 
column.  Primary  production  in  the  model  is  the 
base  for  a  simple  pelagic  food  chain  leading  from 
phytoplankton  through  zooplankton  to  fish.  If  the 
construction  of  a  tidal  power  dam  in  the  upper  Bay 
of  Fundy  results  in  a  5-10%  increase  in  tidal  ampli- 
tude, the  present  first-order  model  predicts  that 
enhanced  vertical  mixing  from  May  to  October 
will  increase  potential  fish  production  along  the 
Maine  west  coast  by  7-12%.  Fish  production  along 
the  Maine  east  coast  and  in  offshore  waters  is 
predicted  to  remain  at  present  levels.  Climatic  vari- 
ation is  predicted  to  have  as  large  an  impact  on  fish 
production  as  man-induced  changes  in  vertical 
mixing  caused  by  tidal  power  development.  (Au- 
thor's abstract) 
W87-01822 


MISSISSIPPI-ATCHAFALYA    DD/ERSION:    A 
NEW  PERSPECTIVE, 

For  primary  bibliographic  entry  see  Field  6B. 
W87-01843 


EFFICACY  AND  COST  OF  AQUATIC  WEED 
CONTROL  EN  SMALL  PONDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-01886 


REGIONAL  FREQUENCY  ANALYSIS  OF  HY- 
DROLOGIC  MULTIYEAR  DROUGHTS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-01922 


USING  LANDSAT  DATA  TO  CLASSIFY  LAND 
USE  FOR  ASSESSING  THE  BASINWIDE 
RUNOFF  INDEX, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

D.  A.  Still,  and  S.  F.  Shih. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


6,  p  931-940,  December  1985.  3  fig,  5  tab,  11  ref. 
St.  John's  River  Water  Management  District  Con- 
tract DSR  No.  81006cg-l. 

Descriptors:  'Runoff,  'Remote  sensing,  *Land  use, 
•Hydrologic  aspects,  Computer  programs,  Econ- 
lockhatchee  River  Basin,  Florida,  Osceola  County, 
Orange  County,  Seminole  County,  St.  John's 
River,  Spectral  analysis,  Land  use  classification. 

Remote  sensing  data  in  the  form  of  Landsat  com- 
puter compatible  tapes  (CCT)  was  used  to  deter- 
mine land  use  and  land  cover  as  an  aid  in  hydro- 
ogic  studies  that  were  used  to  estimate  a  basin  wide 
runoff  index  in  the  Econlockhatchee  (Econ)  River 
Basin,  located  in  the  eastern  central  part  of  Flori- 
la.  The  Basin  is  approximately  680  sq  km  with 
and  area  in  Osceola,  Orange  and  Seminole  coun- 
jes.  This  area  contributes  to  the  south-north  flow 
jf  the  St.  John's  River.  The  Basin  is  composed 
primarily  of  swamps  and  wetlands.  With  the  use  of 
lie  General  Electric  Image  100  multispectral 
mage  progessing  system  in  conjunction  with  the 
Earth  Resources  Laboratory  Application  Software 
ELAS),  CCTs  on  February  9,  1976,  were  ana- 
yzed  by  spectral  differences  to  determine  unique 
and  use  conditions  within  the  Econ  River  Basin. 
[Tie  result  showed  that  the  Landsat  data  can  be 
luccessfully  used  to  monitor  the  USGS  land  use 
.evel  1.  An  advantage  of  using  the  Landsat  data 
or  land  use  classification  is  that  new  data  are 
leriodically  available  for  updating  the  land  use 
nformation.  The  Soil  Conservation  Service  curve 
lumber  was  used  to  establish  a  basinwide  runoff 
ndex  which  includes  a  prime  variable  of  land  use 
:hanges  with  time.  The  basinwide  runoff  index  in 
1972  (with  USGS  1972  Land  Use  maps)  was  simi- 
ar  to  the  one  in  1976  (with  Landsat  data  dated 
'ebruary  9,  1976).  This  implies  that  the  runoff 
rom  the  entire  Econ  Basin  was  not  noticeably 
:hanged  between  1972  and  1976.  (Peters-PTT) 
V87-01928 


DESIGN  AND  IMPACT  ANALYSIS  FOR  DI- 
VERSION AT  COAL  CREEK  MINE, 

Jtah    Center    for    Water    Resources    Research, 

jOOOL 

D.  S.  Bowles,  J.  L.  Grant,  W.  E.  Humphries,  and 
^.  P.  O'Hayre. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
i,  p  995-1003,  December  1985.  2  fig,  2  tab,  14  ref. 

Descriptors:  *Coal  mines,  *Reservoir  design, 
'Erosion  control,  Diversion,  Coal  Creek,  Camp- 
«11  County,  Wyoming,  Field  procedures,  Diver- 
ion  design,  Impact  evaluation,  Channel  stability, 
Detention  basin. 

^  diversion  stream  was  designed  to  carry  the  flow 
rom  East  Fork  of  Coal  Creek  around  the  area 
iroposed  for  mining  at  Thunder  Basin  Coal  Com- 
wny's  (TBCC)  Coal  Creek  mine  in  Campbell 
bounty,  Wyoming.  The  field  and  anaylsis  proce- 
lures  necessary  to  prepare  the  diversion  design 
tnd  impact  evaluation  are  described  and  the  inno- 
vative concepts  developed  for  the  diversion  system 
lesign  to  minimize  impacts  on  downstream  chan- 
lel  stability  are  presented.  Under  the  proposed 
Aversion  system  design,  water  from  the  East  Basin 
)f  Coal  Creek  will  be  diverted  at  two  locations.  At 
>ne  location,  flow  will  be  impounded  by  a  small 
lam  and  decanted  by  a  pump  through  a  pipeline 
nto  East  Fork  at  the  location  of  the  second  diver- 
tion.  At  this  location,  a  training  dike  will  be  placed 
icross  the  stream  channel  to  divert  flows  into  a 
Uversion  channel.  Gravity  flow  along  the  diver- 
don  channel  will  deliver  water  to  a  playa  area 
which  will  be  converted  into  a  detention  basin  by 
placing  a  small  dam  across  its  southern  end.  Flows 
Jp  to  the  magnitude  of  the  24-hour  2-year  peak 
low  will  be  passed  directly  through  the  detention 
>asin  into  Middle  Fork  with  negligible  attenuation 
af  flow  rates.  For  less  frequent  events,  water  will 
Je  stored  in  the  detention  basin  in  order  to  prevent 
velocities  in  Lower  Middle  Fork  from  exceeding 
the  maximum  permissible  velocity  above  which 
scouring  may  occur.  Evaporation  and  seepage 
losses  from  the  diversion  system  were  estimated  to 
i>e  small  and  should  be  more  than  offset  by  the 
addition  of  water  from  the  playa  drainage  basin 
into  the  Coal  Creek  drainage.  Velocities  predicted 
for  the  Lower  Middle  Fork  after  the  diversion  is 


constructed  are  expected  to  be  low  enough  that 
significant  erosion  of  the  channel  is  not  expected  to 
occur.  (Author's  abstract) 
W87-01934 


APPLICATION  OF  MATHEMATICAL  PRO- 
GRAMMING IN  PLANNING  SURFACE 
WATER  STORAGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-01936 


WATER  DISTRIBUTION  IN  SICJXY, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-02045 


APPROACH  TO  PARAMETER  ESTIMATION 
AND  STOCHASTIC  CONTROL  IN  WATER  RE- 
SOURCES WITH  AN  APPLICATION  TO  RES- 
ERVOm  OPERATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02269 


NONPARAMETRIC     KERNEL    ESTIMATION 
OF  FLOOD  FREQUENCIES, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-02270 


HURST  BEHAVIOR  OF  SHTFTING  LEVEL 
PROCESSES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Statis- 
tics. 

R.  Ballerini,  and  D.  C.  Boes. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1642-1648,  November  1985.  6  fig,  2  tab, 
17  ref.  NSF  Grant  CEE-81 10782. 

Descriptors:  'Hurst  behavior,  'Stochastic  process, 
Stochastic  hydrology,  Model  studies,  Mathemati- 
cal equations,  Estimating  equations,  Simulation 
analysis,  Reservoirs. 

The  hypothesis  that  certain  shifting  level  processes 
are  dependent  on  and  preserve  the  Hurst  effect  for 
the  rescaled  adjusted  range  is  mathematically  dem- 
onstrated. Although  such  processes  belong  to  a 
stable  domain  of  attraction,  and  not  that  of  frac- 
tional Brownian  motion,  they  do  have  asymptotic 
behavior  of  the  rescaled  adjusted  range  identical  to 
that  of  fractional  Brownian  noise  and  are  easily 
simulated.  Other  shifting  level  processes  that 
belong  to  the  same  attraction  domain  preserve  the 
Hurst  effect  for  raw  and  adjusted  ranges,  but  not 
for  the  rescaled  adjusted  range.  The  Hurst  effect  is 
defined  in  terms  that  may  be  related  to  inflow  to  a 
reservoir  over  a  number  of  years.  The  concept  of 
the  Hurst  effect  may  also  be  applied  to  such  geo- 
physical time  series  as  rainfall  or  temperature  at- 
mospheric pressure.  (Michael-PTT) 
W87-02276 


RESERVOIR  MANAGEMENT  AND  OPER- 
ATIONS MODELS:  A  STATE-OF-THE-ART 
REVIEW, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6 A. 
W87-02296 


OPTIMAL  MULTIRESERVOIR  NETWORK 
CONTROL  BY  THE  DISCRETE  MAXIMUM 
PRINCIPLE, 

Dorsch    Consult    G.m.b.H.,    Munich    (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02298 


TESTING  FLOOD  FREQUENCY  ESTIMATION 
METHODS  USING  A  REGIONAL  FLOOD 
GENERATION  MODEL, 


Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-02306 


FLOOD  ESTIMATES:  HOW  GOOD  ARE  THEY, 

Linsley,  Kraeger  Associates  Ltd.,  Santa  Cruz,  CA. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02324 


COMPARISON  OF  ESTIMATED  PROBABLE 
MAXIMUM  FLOOD  PEAKS  WITH  HISTORIC 
FLOODS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02544 


HYDRAULIC    MODEL    STUDIES    OF    FUSE 
PLUG  EMBANKMENTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-02546 
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SIMPLIJTED     ANALYSIS     OF     TWO-WELL 
TRACER  TESTS  TN  STRATIFIED  AQUIFERS, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01877 


PREDICTING  IMPACTS  FROM  WATER  CON- 
SERVATION AND  ENERGY  DEVELOPMENT 
ON  THE  SALTON  SEA,  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  6G. 
W87-01897 


GEOLOGIC  INFERENCE  FROM  'FLOW  NET 
TRANSMISSIVITY  DETERMINATION: 

THREE  CASE  STUDDES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-01927 


OPTIMAL  STEADY-STATE  IN  GROUNDWAT- 
ER MANAGEMENT, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

K.  C.  Knapp,  and  E.  Feinerman. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

6,  p  967-975,  December  1985.  3  fig,  3  tab,  21  ref. 

Descriptors:  'Groundwater  management,  'Optimi- 
zation, 'Economic  aspects,  Regulations,  With- 
drawals, Profits,  User  costs,  Confined  aquifers. 

Groundwater  use  is  likely  to  be  inefficient  in  the 
absence  of  regulation  and  there  is  substantial  inter- 
est in  optimal  groundwater  withdrawals  over  time. 
Under  an  optimal  regime  withdrawals,  pumping 
lifts,  and  profits  converge  to  steady-state  levels. 
The  notion  of  an  optimal  steady-state  in  the  con- 
text of  groundwater  management  is  investigated.  It 
is  shown  that  optimal  steady-state  lifts,  withdraw- 
als, and  marginal  user  costs  can  be  readily  calculat- 
ed for  multi-cell  models  of  confined  aquifers.  Ap- 
plications to  the  design  of  economically  efficient 
groundwater  management  policies  are  discussed, 
comparisons  to  previous  work  and  to  the  safe  yield 
concept  are  made,  and  an  illustrative  example  is 
given.  Although  the  main  results  of  this  paper  are 
for  confined  aquifers,  the  concepts  and  methods 
may  be  even  more  useful  for  unconfined  (water 
table)  aquifers  where  the  flow  equations  are  non- 
linear. (Peters-PTT) 
W87-01931 


GROUNDWATER    MANAGEMENT    INSTITU- 
TIONS IN  KANSAS, 

Kansas  Univ.,  Lawrence.  School  of  Law. 
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For  primary  bibliographic  entry  see  Field  6E. 
W87-01950 


CLOGGING  OF  RECHARGE  WELLS  BY  SUS- 
PENDED SOLIDS, 

Agrar-  und  Hydrotechnik  O.m.b.H.,  Essen  (Ger- 
many, F.R.). 
A.  F.  Bichara. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  3,  p  210-224, 
August  1986.  8  fig,  3  tab,  12  ref. 

Descriptors:  'Clogging,  'Recharge  wells, 
•Groundwater  recharge,  'Recharge,  'Wells,  'Sus- 
pended solids,  Artificial  recharge,  Filters, 
Aquifers. 

Field  conditions  were  reproduced  in  the  laboratory 
to  investigate  the  mechanism  of  clogging  of  re- 
charge wells.  Dosing  with  water  of  controlled 
quality  and  temperature,  containing  different  types 
of  added  suspended  solids  of  known  size,  with 
concentrations  in  the  range  0.5-250  mg/L,  was 
carried  out  in  45-degree  segmental  perspex  models 
simulating  confined  aquifer  conditions.  Both  filter- 
packed  and  nonfilter-packed  wells  were  tested.  It 
was  found  that  the  lower  the  concentration  of  the 
suspended  solids  in  the  recharge  water,  the  greater 
the  weight  of  solids  required  to  clog  the  well.  The 
filter  pack  has  been  clearly  established  as  a  major 
factor  in  controlling  the  clogging  speed.  The 
amount  of  suspended  solids  required  to  clog  the 
simulated  filter-packed  well  was  10-15  times  the 
amount  required  to  clog  a  similar  nonfilter-packed 
well;  on  the  other  hand,  doubling  the  filter-pack 
thickness  results  in  almost  doubling  the  time  re- 
quired to  clog  the  well.  The  particle  size  distribu- 
tion of  the  filter  pack  should  be  selected  so  as  to 
remove  the  maximum  amount  of  suspended  solids 
from  the  recharge  water  before  it  reaches  the 
aquifer  face.  (Doria-PTT) 
W87-01951 


SUBSURFACE  DISPOSAL  OF  LIQUID  LOW- 
LEVEL    RADIOACTIVE    WASTES    AT    OAK 
RIDGE,  TENNESSEE, 
Oak  Ridge  National  Lab.,  TN. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02053 


STUDY  OF  CURRENT  UNDERGROUND  IN- 
JECTION CONTROL  REGULATIONS  AND 
PRACTICES  EM  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-02055 


CLASS  I  INJECTION  WELL  PERFORMANCE 
SURVEY, 

Underground  Injection  Practices  Council,  Oklaho- 
ma City,  OK. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-O2057 


INEXPENSD/E  FLOW-THROUGH  CELL  AND 
MEASUREMENT  SYSTEM  FOR  MONITOR- 
ING SELECTED  CHEMICAL  PARAMETERS 
IN  GROUND  WATER, 

Illinois    State   Water   Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-O2059 


LABORATORY  STUDY  OF  ELECTROMIGRA- 
TION  AS  A  POSSIBLE  FIELD  TECHNIQUE 
FOR  THE  REMOVAL  OF  CONTAMINANTS 
FROM  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02060 


SUITABILITY  OF  POLYVINYL  CHLORIDE 
WELL  CASINGS  FOR  MONITORING  MUNI- 
TIONS IN  GROUND  WATER, 

Cold   Regions   Research   and    Engineering   Lab., 

Hanover,  NH. 

For   primary  bibliographic  entry  see   Field   5G. 


W87-02061 


WATER  WELL  INDUSTRY  SUPPLD2RS, 

D.  S.  Hurlburt. 

Water  Well  Journal,  Vol.  40,  No.  6,  p  47-50,  June 

1986.  2  fig,  1  tab. 

Descriptors:   'Water  wells,   'Drilling,   'Supplies, 
•Wells,  'Services,  Survey,  Training. 

Respondents  to  a  recent  Water  Well  Journal 
survey  noted  three  main  factors  in  their  choice  of  a 
particular  supply  house:  (1)  an  adequate  variety  of 
quality  products;  (2)  the  right  services;  and  (3)  a 
large  inventory  of  in-stock  items.  Proximity  to  the 
driller's  location  was  listed  as  an  important  factor 
by  only  13%  of  the  respondents.  Sales  people  are 
another  key  factor  in  the  success  of  a  supply  house 
because  they  link  the  customer  to  the  products. 
Almost  60%  of  respondents  expressed  a  desire  for 
their  suppliers  to  offer  more  educational  seminars. 
Most  drillers  are  satisfied  with  the  range  of  serv- 
ices offered  by  their  water  wall  supply  houses. 
(Rochester-PTT) 
W87-02073 


WASHINGTON    STATE'S    REGULATION    DI- 
LEMMA, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-02075 


POLICY  EVALUATION  TOOL:  MANAGE- 
MENT OF  A  MULTIAQUIFER  SYSTEM 
USEVG  CONTROLLED  STREAM  RECHARGE, 

Geological  Survey,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  6B. 
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OVERVIEW  OF  THE  LAW  OF  GROUNDWAT- 
ER MANAGEMENT, 

Chicago-Kent  Coll.  of  Law,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-02289 


ALTERNATIVES    AND    UNCERTATNTDES    EM 
INTERSTATE  GROUNDWATER  LAW, 

New  Mexico  Univ.,  Albuquerque. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-02290 


HYDROTHERMAL        EXPLOITATION        OF 

GROUNDWATER  BY  WATER-WATER  HEAT 

PUMP,  (L'EXPLOJTATION  HYDROTHERMI- 

QUE  DES  NAPPES  PAR  POMPE  A  CHALEUR 

EAU-EAU), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

J.  P.  Sauty,  and  J.  Y.  Ausseur. 

La  Houille  Blanche,  No.  3/4,  p  289-298,  1985.  9 

fig,  3  tab,  12  ref. 

Descriptors:  'Groundwater  management,  'Heat 
pumps,  'Heat  transfer,  'Geothermal  resources, 
•Strasbourg,  'Regulations,  Energy  sources,  Ther- 
mal power,  Legal  aspects,  Computer  models. 

When  groundwater  is  used  for  heating  or  cooling 
by  means  of  a  heat  pump,  reinjection  of  the  water 
via  a  second  drill  hole  preserves  the  water  re- 
source but  disturbs  the  temperatures  of  the  geolog- 
ic medium,  which  has  consequences  not  only  for 
the  facility  itself  but  also  on  other  potential  users 
downstream  from  the  reject  well.  After  a  review 
of  the  trend  in  this  new  demand  for  groundwater 
(one  estimate:  50,000  home-equivalents  of  heating 
in  1986  by  such  heat  pumps)  and  the  present  state 
of  regulation  in  France,  an  attempt  is  made  to 
define  means  to  evaluate  the  impact  of  these  facili- 
ties on  the  reserves.  Finally,  The  possibility  of 
facilitating  management  of  groundwater  used  for 
various  purposes  by  means  of  hydrothermal  man- 
agement models  is  discussed.  A  program  devised 
for  Strasbourg  is  described  briefly.  (Airone-PTT) 
W87-02422 


HEAT    PUMP    ON    GROUND    WATER    AND 
COMBINED  SOLAR/GEOTHERMAL  POWER. 


A  PELOT  OPERATION  ON  224  DWELLINGS 
AT  AULNAY-SOUS-BOIS,  (POMPE  A  CHA- 
LEUR SUR  NAPPE  ET  HELIOGEOTHERMB2. 
UNE  OPERATION  PILOTE  SUR  224  LOGE- 
MENTS  A  AULNAY-SUR-BOIS), 
Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau  (France).  Centre  d'Information 
Geologique. 
P.  Iris. 

La  Houille  Blanche,  No.  3/4,  p  299-305,  1985.  6 
fig,  1  ref. 

Descriptors:  'Pilot  plants,  'Energy  sources,  'Heat 
pumps,  'Aulnay-sur-Bois,  'Paris,  'Heat  transfer, 
Evaluation,  Geothermal  resources,  Groundwater. 

A  patented  system,  currently  in  use  at  Aulnay-sur- 
Bois,  is  designed  to  make  use,  via  a  heat  pump,  of 
groundwater  reserves  at  not  very  great  depths.  In 
the  locale  in  question,  a  sandy  water  basin  of  the 
lower  Eocene  epoch  is  located  at  a  depth  of  60  to 
80  m  and  is  at  a  temperature  of  13  C.  This  is 
perfectly  suited  for  the  apartment  buildings  that 
cover  the  entire  north  area  of  Paris.  The  facility 
has  been  in  operation  for  a  year,  and  the  first 
complete  record  is  given,  along  with  some  general 
conclusions.  (Airone-PTT) 
W87-02423 


INTERSEASONAL  HEAT  STORAGE  IN  AN 
AQUIFER  AT  MEDIUM  DEPTH.  (STOCKAGE 
DE  CHALEUR  ESTERSAISONNTER  EN  AQUI- 
FERE  A  MOYENNE  PROFONDEUR), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

A.  Boisdet. 

La  Houille  Blanche,  No.  3/4,  p  307-312,  1985.  7 

fig,  14  ref. 

Descriptors:  'Mathematical  models,  'Heat  trans- 
fer, 'Heat  storage,  'Aquifer,  'Geothermal  re- 
sources, Energy  sources,  Energy  storage,  Costs, 
France,  Alabama. 

The  main  characteristics  of  heat  storage  operations 
in  an  aquifer,  conducted  in  the  recent  past  (Bon- 
neaud,  Campuget  in  France  and  Mobile  in  the 
U.S.A.),  are  reviewed.  Projects  being  carried  out 
or  are  under  study  are  analyzed  (ELF-CEA  in 
Plaisir,  University  of  Minnesota  in  Saint  Paul,  In- 
stitut  Mixte  de  Recherches  Geothermiques: 
IMRG).  The  project  in  development  at  the  IMRG 
is  interseasonal  heat  storage  in  an  aquifer  at 
medium  depth.  The  stage  of  development  of  the 
project  is  described  from  an  energy  and  an  eco- 
nomic standpoint.  This  project,  which  exhibits 
considerable  synergy  with  doublet  geothermal  op- 
erations, should  lead  rapidly  to  full-scale  imple- 
mentation. (Author's  abstract) 
W87-02424 


STORAGE  ES  A  DEEP  AQUD7ER  AT  HIGH 
TEMPERATURE.  PILOT  PLANT  EM  PLAISER, 
(STOCKAGE  EN  NAPPE  PROFONDE  A 
HAUTE  TEMPERATURE.  PJXOTE  DE  PLAI- 

SIR). 

CEA  Centre  d'Etudes  Nucleaires  de  Saclay,  Gif- 

sur-Yvette  (France). 
J.  Despois. 

La  Houille  Blanche,  No.  3/4,  p  313-318,  1985.  3 
fig- 
Descriptors:  'Pilot  plants,  'Geothermal  resources, 
•Heat  storage,  •Plaisir,  'France,  Water  table,  In- 
cineration, Heat  transfer. 

Underground  heat  storage,  along  with  the  heat 
source  and  its  use,  form  an  indissociable  system 
which  must  be  optimized.  This  imposes  constraints 
on  the  size  and  the  storage  temperature  and  there- 
by on  the  selection  of  the  water  table.  For  each 
size  there  is  an  optimal  injection  temperature,  usu- 
ally well  above  100  C.  One  can  expect  recovery  of 
approximately  60  percent  of  the  stored  heat  for  use 
on  conventional  distribution  systems.  The  related 
engineering  problems  appear  to  be  solved.  The 
construction  of  a  pilot  storage  facility  coupled 
with  a  garbage  incineration  plant  processing 
120,000  metric  tons  per  year  and  a  system  serving 
more  than   5,000  dwellings  has  been  started  in 
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Plaisir,  near  Versailles.  First  significant  results  will 
robably  be  available  in  1988.  (Author's  abstract) 
"87-02425 


W 


HEAT  STORAGE  IN  SURFACE  WATER.  THE 
PILOT  PLANTS  OF  MONTREUIL  AND  LYON 
GERLAND,  (STOCKAGE  DE  CHALEUR  EN 
NAPPE  DE  SURFACE.  LES  PDLOTES  DE 
MONTREUTL  ET  DE  LYON-GERLAND), 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 
J.  M.  Lejeune. 

U  HouUle  Blanche,  No.  3/4,  p  319-324,  1985.  4 
fig- 

Descriptors:  'Pilot  plants,  'Heat  storage,  'Alluvial 
aquifers,  •Groundwater  management,  *France, 
•Geothermal  resources,  •Montreuil,  'Lyon-Ger- 
land,  'Heat  transfer,  Aquifers,  Wells,  Flow  rates, 
Groundwater. 

Two  main  types  of  storage  were  analyzed  by  the 
B.R.G.M.  depending  on  whether  or  not  ground- 
water circulation  existed  at  the  site.  In  Montreuil  a 
doublet  system  collecting  the  Ypres  aquifer  oper- 
ates according  to  the  hot  well  -  cold  well  system 
and  allows  heating  and  cooling  of  53,000  sq  m  of 
office  space.  After  two  years  of  operation,  the 
record  is  very  satisfactory.  At  Lyon-Gerland,  in- 
terseasonal  storage  of  summer  calories  for  urban 
heating  is  being  planned  for  1987.  The  plan  pro- 
poses use  of  the  alluvial  groundwaters  and  novel 
construction  of  a  circular  molded  wall  (this  last 
made  necessary  by  the  high  flow  rate  of  the  aqui- 
fer). (Author's  abstract) 
W87-02426 


PROJECT  FOR  INTERSEASONAL  STORAGE 

OF  CLIMATIC  CALORIES  IN  AN  AQUTFER, 

(PROJET  DE  STOCKAGE  INTERSAISONNTER 

DE    CALORIES    CLTMATIQUES    EN    AQUI- 

FERE), 

BURGEAP  S.A.,  Paris  (France). 

E.  Landon,  and  J.  P.  Petit. 

La  Houille  Blanche,  No.  3/4,  p  325-327,  1985.  3 


Descriptors:  *Solar  energy,  •Geothermal  re- 
sources, *Heat  storage,  'Energy  sources,  *Heat 
transfer,  Economic  aspects,  Groundwater, 
Aquifers,  Heat  pumps,  Cost  repayment. 

A  plan  for  a  system  of  solar  heating  associated 
with  storage  in  an  aquifer,  which  was  completed  in 
1982,  was  modified  to  take  into  account  later  de- 
velopments in  the  energy  and  economic  contexts. 
Modifications  include  addition  of  two  heat  pumps, 
and  use  of  a  smaller  solar  conductor  surface  area  - 
275  sq  m  as  opposed  to  500.  These  modifications 
result  in  a  drop  in  surcosts,  and  a  consequent 
shortening  (to  12.5  years  after  construction  from 
22)  of  the  time  needed  to  recoup  the  costs. 
(Airone-PTT) 
W87-02427 


SECOND    ANNUAL    EASTERN    REGIONAL 
GROUND  WATER  CONFERENCE. 

National  Water  Well  Association,  Worthington, 
OH. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-02437 


LOCATING  AND  EVALUATING  POTABLE 
WATER  SUPPLTES  IN  AN  EXTENSIVELY 
MINED  AREA:  A  CASE  HISTORY, 

SRW  Associates,  Inc.,  Pittsburgh,  PA. 

J.  M.  Roberts,  and  J.  G.  Mendicino. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,  July    16-18,    1985,   Portland, 

Maine.  1985.  p  212-227,  5  fig,  3  tab,  1  ref. 

Descriptors:  'Potable  water,  'Groundwater, 
•Water  supply  development,  'Mining,  Case  stud- 
ies. Aquifer  evaluation,  Wells,  Drilling,  Pumps, 
Well  water,  Test  wells. 

Based  on  the  results  of  well  drilling,  pump  tests 
and  groundwater  sampling  programs,  drill  sites 
TH-1  and  TH-2  (in  Armstrong  County,  Pennsylva- 


nia) were  estimated  to  be  suitable  sites  for  the 
installation  of  production  wells.  As  a  result,  recom- 
mendations were  presented  to  County  and  Town- 
ship officials  concerning  the  design  and  installation 
of  production  wells  at  each  of  the  two  drill  sites. 
The  recommendations  were  presented  with  the 
intent  of  providing  optimum  yield  and  water  qual- 
ity and  included  specifications  for  the  installation 
of  casing,  well  grouting,  and  pump  replacement. 
The  drill  site  TH-1  was  suggested  as  the  primary 
production  well  to  be  utilized  due  to  its  slightly 
better  water  quality,  while  TH-2  was  recommend- 
ed as  a  backup  production  well  in  the  event  of 
mechanical  breakdown,  insufficient  production, 
contamination,  etc.  at  TH-1.  It  was  also  recom- 
mended that  an  automatic  shutoff  system  be  in- 
stalled in  each  production  well  which  would  pro- 
hibit drawdown  from  dropping  below  the  eleva- 
tion of  the  Lower  Freeport  Coal,  and  which 
would  prevent  drawdown  depths  that  might  create 
hydraulic  gradients  which  would  enable  ground- 
water to  flow  into  the  wells  from  the  reported 
mine  pools  at  elev.  1130,  just  east  and  southeast  of 
the  site.  Though  the  final  pumping  rate  and  fre- 
quency were  to  be  dependent  on  the  final  design  of 
the  well  pump  and  distribution  system  by  the  de- 
signing engineers,  it  was  recommended  that  the 
system  provide  for  a  long-term  consumption  rate 
of  100  gallons/minute  while  limiting  the  final 
pumping  rate  to  150  gallons/minute.  (See  also 
W87-02437)  (Lantz-PTT) 
W87-02452 


GROUNDWATER  DEVELOPMENT  AND 
MANAGEMENT  PLANNING  FOR  THE 
COASTAL  PLAIN  OF  NEW  JERSEY, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
D.  C.  Noonan,  and  J.  M.  Henderson. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  299-319,  6  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater  development,  'Man- 
agement planning,  'Coastal  plains,  'New  Jersey, 
Water  supply  development,  Camden,  Groundwat- 
er mining,  Water  demand,  Piezometers,  Water  re- 
sources development,  Groundwater  management. 

By  nature  of  the  very  seriousness  of  its  problems, 
the  State  of  New  Jersey  has  been  forced  to  take 
powerful  and  decisive  action  to  protect  its  water 
resources.  Recognizing  that  overpumping  in  the 
confined  portions  of  the  Potomac-Raritan-Mag- 
othy  formation  (PRM),  in  the  Camden  metropoli- 
tan area,  threatens  the  future  of  the  resource  as  a 
water  supply,  the  New  Jersey  Department  of  En- 
vironmental Protection  (NJDEP)  is  using  its  re- 
cently enacted  General  Management  Regulations 
to  effect  changes  in  groundwater  withdrawals  in 
the  region.  Specifically,  the  NJDEP  intends  to 
establish  a  critical  area  that  roughly  parallels  the 
minus-fifty-feet-below-sea  level  piezometric  con- 
tour, and  enforce  up  to  50%  cutbacks  in  produc- 
tion in  this  critical  area.  Alternative  water  sources 
will  be  evaluated  to  make  up  for  the  production 
that  is  cut  back,  as  well  as  for  new  demands  in  the 
future.  Ample  water  supplies  are  available  in  the 
outcrops  of  the  PRM  (200  to  220  mgd),  the  Mount 
Laurel  Wenonah  Aquifer  (15  to  20  mgd),  and  the 
Cohansey  Sand  Aquifer  (50  to  20  mgd).  Whatever 
the  new  source  that  is  eventually  developed,  the 
State  of  New  Jersey  (and  the  NJDEP  in  particular) 
are  moving  swiftly  and  effectively  to  avert  a  po- 
tentially disastrous  situation,  and  provide  adequate, 
clean  water  for  the  755,000  residents  of  the 
Camden  Metro  Area  for  many  years  into  the 
future.  (See  also  W87-02437)  (Lantz-PTT) 
W87-02458 


RECENT  ASSESSMENT  OF  THE  HYDROGEO- 
LOGY  AND  GROUNDWATER  AVATLABnJTY 
OF  THE  NORTHERN  NEW  JERSEY  COASTAL 
PLAIN  AQUIFERS, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02459 


EVALUATION  OF  GROUND  WATER  WELL 
SUPPLTES  IN  COASTAL  NEW  HAMPSHIRE 
BY  UTTLT2ING  SURFACE  PD2ZOMETRIC  DE- 
FORMATION, 


New  Hampshire  Univ.,  Durham. 

T.  P.  Ballestero. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  340-347,  1  fig,  4  ref. 

Descriptors:  'Groundwater  potential,  'Well  water, 
'New  Hampshire,  'Coastal  aquifers,  'Piezometers, 
Water  supply  development,  Groundwater  manage- 
ment, Groundwater  budget,  Weirs,  Hydraulic 
characteristics,  Groundwater  recharge. 

A  method  is  proposed  for  estimating  groundwater 
supplies  in  coastal  environments  by  using  piezome- 
tric maps  of  test  pit  data,  and  from  the  use  of 
miniature  piezometers.  Site  evaluation  was  per- 
formed adjacent  to  the  Great  Bay  in  New  Hamp- 
shire, which  realizes  significant  tidal  fluctuations 
and  saltwater  intrusion.  An  example  aquifer  eval- 
uation is  given  where  it  was  required  to  identify  (a) 
the  availability  of  groundwater  and  (b)  the  poten- 
tial for  saltwater  intrusion.  Initial  aquifer  evalua- 
tion was  performed  by  mapping  the  piezometric 
surface  utilizing  information  from  test  pits.  This 
information  enables  the  identification  of  aquifer 
hydraulic  characteristics.  Next,  miniature  piezo- 
meters were  placed  in  groundwater  fed  streams.  In 
addition,  small  V-notched  weirs  were  used  to 
strengthen  the  miniature  piezometer  data  base. 
Qualitative  and  quantitative  analysis  of  this  data 
provided  information  on  potential  well  yields,  aq- 
uifer hydraulic  characteristics,  aquifer  response  to 
recharge  and  potential  for  saltwater  intrusion.  In 
the  presented  example,  the  surface  information  is 
evaluated  and  then  compared  to  a  traditional  pump 
test  analysis.  A  48-hour  pump  test  verified  the 
predictions  of  the  preliminary  analyses  which  were 
based  on  surface  hydrogeologic  information.  Fur- 
ther, the  pump  test  verified  assumptions  concern- 
ing leakage  and  aquifer  response  to  recharge.  The 
methodology  provides  an  inexpensive  screening 
tool  for  evaluating  potential  groundwater  re- 
sources development  m  coastal  areas.  (See  also 
W87-02437)  (Lantz-PTT) 
W87-02460 


MANAGING  GROUND  WATER  SUPPLD5S  IN 

A  SOLE  SOURCE  AQUIFER, 

SEA  Consultants,  Inc.,  Boston,  MA. 

J.  M.  Jammallo,  and  A.  J.  Zuena. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,  July   16-18,    1985,  Portland, 

Maine.  1985.  p  545-556,  5  ref. 

Descriptors:  'Groundwater         management, 

'Aquifers,  'Water  supply  development,  Barnsta- 
ble, Massachusetts,  Pumping,  Groundwater 
budget,  Groundwater  quality,  Models,  Flow  pro- 
files, Water  demand,  Water  supply. 

The  results  of  the  groundwater  and  water  resource 
protection  plan  recently  completed  for  the  Town 
of  Barnstable,  Massachusetts  indicated  that  the 
present  pumping  capacity  of  the  public  supply 
wells  of  23.74  mgd  will  not  meet  the  projected 
saturation  development  density,  peak  water 
demand  of  32.11  mgd.  Planned  future  water  sup- 
plies combined  with  the  present  capacity,  howev- 
er, will  be  adequate  to  meet  these  demands.  Future 
pumping  and  recharge  conditions  may  sufficiently 
modify  the  groundwater  flow  regime  to  facilitate 
contaminant  transport  which  would  otherwise  not 
be  expected  under  present  conditions.  The  quality 
of  these  supplies,  therefore  may  be  threatened 
based  on  a  variety  of  contaminant  sources  within 
delineated  recharge  areas  defined  as  zones  of  con- 
tribution. Well  protection  land  areas  often  may  be 
defined  based  on  an  arbitrarily  determined  set  of 
criteria  such  as  cultural  landmarks  which  are  unre- 
lated to  technical  groundwater  issues.  This  protec- 
tion plan  incorporated  a  three-dimensional,  finite- 
difference  groundwater  flow  model  to  simulate 
flow  under  a  variety  of  pumping  and  recharge 
conditions.  Zones  of  contribution  were  developed 
utilizing  the  flow  model  to  define  specific  land 
areas  around  public  supply  wells  which  provide 
long-term  recharge  to  these  existing  and  potential 
sources.  These  zones  of  contribution  were  then 
used  as  the  basis  for  determining  the  potential  for 
contamination  of  the  supply  wells  w ithin  the  zones. 
Exploration  for  future  water  supplies  to  meet  in- 
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creasing  demands  must  take  into  consideration  the 
possibility  of  salt  water  intrusion  from  immediately 
adjacent  coastal  systems  including  the  Hyannis 
Water  Pollution  Control  Facility  and  numerous 
individual  septic  systems.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02474 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
PROTECTION  OF  A  SHALLOW  AQUIFER  AT 
THE  NAVAL  WEAPONS  CENTER,  CHINA 
LAKE,  CALIFORNIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-02537 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


RATES  OF  LANDSLIDING  AS  IMPACTED  BY 
TIMBER  MANAGEMENT  ACnvnTES  IN 
NORTHWESTERN  CALIFORNIA, 

San  Jose  State  Univ.,  CA.  Dept.  of  Geology. 
M.  D.  Wolfe,  and  J.  W.  Williams. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol.  23,  No.  1,  p  53-60,  February  1986.  6  fig, 
1 1  tab,  1  ref. 

Descriptors:  'Forest  management,  'Landslides, 
•Engineering  geology,  Road  construction,  'Cali- 
fornia, Watersheds,  Rock  Creek,  Topographic 
mapping,  Forest  hydrology. 

The  impacts  on  the  rates  of  landsliding  by  forest 
management  activities  (road  construction  and 
timber  harvesting)  in  northwestern  California  are 
evaluated.  The  effects  of  these  land  disturbing  ac- 
tivities were  studied  for  various  geomorphic  zones 
of  a  watershed,  valley  inner  gorges,  land  with 
slopes  greater  than  80  percent,  and  'other'  water- 
shed lands.  An  analysis  of  historical  aerial  photog- 
raphy and  computer  generated  digital  terrain  slope 
maps  was  used  to  determine  changes,  over  time,  in 
the  distribution  of  active  landslides  in  third  order 
watersheds,  where  the  present  watershed  condi- 
tions vary  from  pristine  to  highly  disturbed.  In  all 
of  the  disturbed  watersheds,  forest  management 
activities  increased  the  landslide  rates  (landslides 
per  square  mile)  of  each  geomorphic  zone.  The 
valley  inner  gorges,  and  land  with  slopes  greater 
than  80  percent  had  the  greatest  landslide  rate 
increases.  Managed  valley  inner  gorges  and  man- 
aged slopes  greater  than  80  percent  had  11  to  26 
and  3  to  26  times  more  landslides  per  square  mile 
than  managed  'other  lands',  respectively.  These 
data  suggest  that  the  valley  inner  gorges  and  land 
with  slopes  greater  than  80  percent  are  the  most 
landslide  prone  geomorphic  zones  in  a  watershed, 
and  the  most  sensitive  to  forest  management  activi- 
ties. (Author's  abstract) 
W87-01844 


EFFECTS   OF  DEICING  SALTS   ON  WATER 
CHEMISTRY  IN  PINHOOK  BOG,  INDIANA, 

Indiana  Dunes  National   Lakeshore,   Porter,   IN. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01888 


ACCUMULATION  OF  SELECTED  TRACE 
METALS  IN  SOILS  OF  URBAN  RUNOFF 
SWALE  DRAINS, 

Corvalli8  Environmental  Research  Lab.,  OR. 

P.  J.  Wigington,  C.  W.  Randall,  and  T.  J. 

Grizzard. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  73-79,  February   1986.  4  fig,  6  tab,   19  ref. 

Descriptors:  'Urban  runoff,  'Water  pollution 
sources,  'Trace  metals,  'Storm  runoff,  'Drains, 
•Swale  drains,  Washington,  Cadmium,  Copper, 
Lead,  Zinc,  Soils,  Highways,  Metal  concentra- 
tions. 

Field  investigations  were  conducted  at  three  sites 
in  the  Washington,  DC.  area  to  detect  the  accu- 
mulation patterns  of  the  trace  metals,  cadmium, 
copper,   lead,   and   zinc  in   the  soils  of  roadside 


grassed  swale  drains  that  had  been  receiving  urban 
stormwater  runoff.  Two  sites  were  residential  areas 
and  one  site  was  an  intensively  used  highway.  The 
research  results  indicate  that  the  use  of  swale 
drains  to  control  urban  stormwater  runoff  had  few 
harmful  effects  to  fine  textured  soils  with  respect 
to  the  study  metals.  With  the  exception  of  zinc, 
typical  roadside  patterns  of  decreasing  metal  con- 
centrations with  increasing  distance  from  roads 
were  observed  for  the  upper  5  cm  of  study  soils. 
Zinc  accumulated  in  residential  grassed  swales  due 
to  leachate  from  galvanized  culverts.  Sampling  to 
a  depth  of  60  cm  revealed  no  evidence  of  subsur- 
face trace  metal  enrichment  in  the  study  swales. 
Although  the  percentage  of  soil  zinc  in  teachable 
form  was  as  high  as  20  percent  of  total  zinc  con- 
centrations, the  other  study  metals  had  small  leach- 
able  components.  Leachable  lead  was  always  less 
than  1  percent  of  the  total  lead.  (Author's  abstract) 
W87-01890 


FOG  DRD?,  WATER  YTELD,  AND  TTMBER 
HARVESTING  EN  THE  BULL  RUN  MUNICI- 
PAL WATERSHED,  OREGON, 

Portland  Bureau  of  Water  Works,   Sandy,   OR. 

Sandy  River  Station. 

J.  B.  Ingwersen. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  469-473,  June  1985.  6  fig,  1  tab,  8  ref. 

Descriptors:  'Fog,  'Forest  management,  'Water 
yield,  'Fog  drip  hypothesis,  Bull  Run  Watershed, 
Portland,  Oregon,  U.S.  Forest  Service,  Fog  inter- 
ception, Stream  flow  data. 

In  order  to  evaluate  the  effects  of  timber  harvest- 
ing on  the  water  resource  in  the  Bull  Run  Water- 
shed, the  U.S.  Forest  Service  and  the  City  of 
Portland,  Oregon,  entered  into  a  cooperative  study 
in  1955.  Between  1969  and  1971,  prescribed  timber 
harvesting  was  conducted  in  two  of  the  water- 
sheds. Analysis  of  summer  streamflow  data  indi- 
cates significant  decreases  at  one  of  the  watersheds 
(WS1)  following  logging  of  clearcut  patches  total- 
ing 25  percent  of  each  watershed's  area.  Previous 
research  associated  with  timber  harvesting  and 
water  yield  in  the  Northwest  suggest  increases 
should  be  expected.  Summer  low  flows  are  of 
particular  importance  in  most  municipal  water- 
sheds because  of  high  water  demand  and  storage 
depletion  during  the  summer  months.  The  reduc- 
tion in  fog  interception  and  drip  has  been  hypoth- 
esized as  a  possible  cause  of  the  decrease  in 
summer  flows.  New  analyses  are  presented  and  an 
extension  of  the  fog  drip  hypothesis  is  presented  as 
a  way  to  explain  the  results  of  recent  data  analysis. 
Analysis  of  the  streamflow  data  indicates  a  signifi- 
cant recovery  from  the  impacts  on  summer  water 
yield  due  to  a  loss  of  fog  drip  upon  timber  harvest- 
ing. Measurable  impacts  and  their  associated  re- 
covery are  notable  only  during  the  months  of  June 
and  July.  Recovery  begins  about  five  or  six  years 
following  harvest,  possibly  due  to  renewed  fog 
drip  from  prolific  revegetation.  Watershed  posi- 
tioning with  respect  to  prevailing  weather  systems 
and  the  extent  of  burning  or  removal  of  slash  and 
residual  vegetation  during  logging  appear  to  be 
important  factors  in  predicting  the  impact  of  fog 
drip,  the  expected  increase  in  yield  due  to  de- 
creased evapotranspiration  can  be  observed.  Redis- 
tribution of  fog  drip  may  be  a  major  factor  in  the 
measurements  of  local  interception  and  water 
yield.  (Peters-PTT) 
W87-01920 


LONG-TERM  PATTERNS  OF  WATER  QUAL- 
ITY IN  A  MANAGED  WATERSHED  IN 
OREGON:  1.  SUSPENDED  SEDIMENT, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Sciences  and  Technology  Dept. 

K  Sullivan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

6,  p  977-987,  December  1985.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Water  quality,  'Forest  management, 
Suspended  load,  'Suspended  sediments,  Oregon, 
Roads,  Turbidity,  Hydrologic  stations,  Middle 
Santiam  River,  Cascades,  Watersheds,  Sediments, 
Erosion. 

The  cumulative  effects  of  forest  management  ac- 
tivities on  water  quality  at  a  downstream  point 


were  monitored  from  1972-1980  during  develop- 
ment of  a  watershed  for  timber  resources  in  West- 
ern Oregon.  The  water  quality  data  covered  the 
commerical  development  of  8000  ha  of  forest  land, 
including  the  construction  of  an  extensive  road 
network  and  the  conversion  of  a  large  area  of  old- 
growth  forest  to  plantations.  Suspended  sediment 
concentration  and  turbidity  were  measured  at  two 
hydrologic  stations  which  bracketed  a  10- km  reach 
of  the  Middle  Santiam  River  in  the  Western  Cas- 
cades of  Oregon  as  it  flowed  through  an  8000-ha 
block  of  intensively  managed  forest  land.  Slope 
failures  often  accompany  road  building  and  har- 
vesting in  steep  forested  watersheds  and  pose  the 
most  serious  threat  to  water  quality.  Although  180 
km  of  road  were  constructed  and  3400  ha  of  old- 
growth  forests  were  harvested  from  slopes  averag- 
ing over  60  percent,  long-term  changes  in  sediment 
yields  remained  undetectable  during  the  period  of 
measurement.  The  geologic  characteristics  of  the 
basin  and  the  road  construction  and  maintenance 
techniques  as  prescribed  by  Oregon's  forest  prac- 
tice regulations  helped  to  minimize  the  occurrence 
of  slope  failures  so  that  long-term  changes  in  sus- 
pended sediment  export  rates  did  not  occur. 
Throughout  the  nine-year  measurement  period, 
seven  slope  failures  which  added  sediment  directly 
to  streams  produced  measurable  short-term  re- 
sponses at  the  downstream  sampling  location,  but 
these  erosion  events  were  too  small  and  too  infre- 
quent to  produce  long-term  changes  in  sediment 
yield  from  the  watershed.  (Peters-PTT) 
W87-01932 


BEDROCK  CONTROLS  ON  STREAM  CHAN- 
NEL ENLARGEMENT  WITH  URBANIZA- 
TION, NORTH  CENTRAL  TEXAS, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-01939 


HIGH  BASDJ  OF  THE  OUANNE:  CONSE- 
QUENCES OF  TRANSFORMATIONS  OF  THE 
FARMLAND  ON  THE  WATER  STORAGE  CA- 
PACITY OF  THE  SOU,  (LE  HAUT  BASSIN  DE 
L'OUANNE:  CONSEQUENCES  DES  TRANS- 
FORMATIONS DU  PAYSAGE  AGRATRE  SUR 
LA  CAPACITE  DE  STOCKAGE  DE  L*EAU 
DANS  LES  SOLS), 
O.  Baumann. 

La  Houille  Blanche,  Vol.  85,  No.  2,  p  153-159, 
1985.  7  fig,  5  tab,  4  ref. 

Descriptors:  'Ouanne  basin,  'Soil  water  storage 
capacity,  'Surface  water,  'Agriculture,  'Soils,  Hy- 
drology, France,  Soil  zonation,  Quantitative  analy- 
sis. 

This  study  was  designed  to  determine  quantitative- 
ly the  different  aspects  of  the  response  of  the 
Ouanne  basin  (France)  to  changes  in  surface  water 
flow  resulting  from  changes  in  agriculture.  The 
methodology  devised  for  this  study  and  the  results 
of  its  application  are  described  here.  The  approach 
included  quantification  of  changes  in  agriculture 
from  1955  to  1980,  definition  of  hydrologic  com- 
partments of  the  soil,  study  of  anthropogenic  fac- 
tors capable  of  changing  the  hydrologic  character- 
istics of  the  soils,  quantitative  analysis  of  modifica- 
tions in  soil  water  storage  capacity  in  relation  to 
anthropogenic  variables,  and  estimation  of  the  ef- 
fects of  changes  in  agricultural  practice  on  soil 
water  storage  capacity,  with  mapping  of  the  re- 
sults. Estimation  of  the  volumes  of  water  retained 
in  1955  versus  1978  are  presented  according  to 
different  soil  zones.  (Rochester-PTT) 
W87-01971 


PROPERTIES,  CLASSIFICATION,  AND  IN- 
TERPRETATIONS OF  MINESOILS  AT  TWO 
SITES  IN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary   bibliographic  entry  see  Field  2G. 

W87-01994 
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LLAGE  EFFECTS  ON  SOIL  WATER  RETEN- 
ON  AND  PORE  SIZE  DISTRIBUTION  OF 
\i  O  MOLLISOLS, 

inland  Univ.,  College  Park.  Dept.  of  Agrono- 

F. 

L.  Hill,  R.  Horton,  and  R.  M.  Cruse, 
il  Science  Society  of  America  Journal  SSSJD4, 
I  49,  No.  5,  p  1264-1270,  September-October 
!5.  6  fig,  4  tab,  22  ref. 

scriptors:  'Tillage,  'Soil  water,  'Water  reten- 
a,  'Pore  size,  'Mollisol,  Capillary  water,  Densi- 
Soil  conservation,  Model  studies. 

study  was  conducted  to  determine  the  effects  of 
lservation  and  conventional  tillage  on  soil  water 
ration  and  pore  size  distribution  of  two  milli- 
».  Two  locations  were  used.  One  location,  site  1, 
s  in  its  2nd  year  of  tillage  experimentation  on  a 
aisteo  series  soil  and  the  other  location,  site  2, 
s  in  its  8th  year  on  a  Nicollet  series  soil.  Undis- 
bed  soil  cores  were  obtained  near  the  planted 
v.  Soil  water  retention  of  the  soil  cores  was 
asured  at  water  matric  potentials  of  0  to  -39.22 
i.  Pore  size  distribution  was  estimated  by  using 
rapillary  model.  Statistical  differences  in  soil 
ter  retention  due  to  tillage  treatments  appeared 
site  1,  with  general  means  comparisons  of  re- 
red  tillage  >  no  tillage  >  conventional  tillage 
the  amount  of  water  retained  at  any  matric 
ential  Reduced  tilled  soil  generally  retained  a 
lificantly  (last  significan  difference  0.05)  larger 
intity  of  water  than  conventionally  tilled  soil, 
-tilled  soil  was  not  significantly  different  from 
uced  tilled  or  conventionally  tilled  soil  in  its 
ter  retention  characteristics.  Soil  under  conven- 
lal  tillage  had  a  larger  proportion  of  its  pore 
time  in  pores  >  IS  micrometer  radii,  compared 
h  soils  under  conservation  tillage  which  ap- 
red  to  have  a  larger  portion  of  pores  in  the  15 
0.1  micrometer  pore  radius  interval.  The  data 
icated  that  bulk  density  increases  occurred  at 
expense  of  larger  pores.  Conventionally  tilled 
s  had  a  larger  proportion  of  large  pores  and 
med  more  susceptible  to  densification  than  the 
s  under  the  conservation  tillage  systems. 
lumbatta-PTT) 
17-02040 


PLUENCE  OF  HABITAT  MANIPULATIONS 
I  INTERACTIONS  BETWEEN  CUTTHROAT 
OUT  AND  INVERTEBRATE  DRD7T, 

ryland  Univ.,  Frostburg.  Appalachian  Environ- 

ntal  Lab. 

r  primary  bibliographic  entry  see  Field  2H. 

17-02102 


BAN  HYDROMETEOROLOGY  REVD2W, 

aois  State  Water  Survey  Div.,  Champaign.  Cli- 

tology  and  Meteorology  Section. 

r  primary  bibliographic  entry  see  Field  2B. 

17-02110 


MOVAL  OF  HIGHWAY  CONTAMINANTS 
ROADSIDE  SWALES, 

r  primary  bibliographic  entry  see  Field   5G. 
17-02184 


CROBIOLOGICAL    PROBLEMS    IN    THE 
FSHORE  OIL  AND  GAS  DTOUSTRD2S, 

riot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 
swing  and  Biological  Sciences. 
S.  Battersby,  D.  J.  Stewart,  and  A.  P.  Sharma. 
iroal  of  Applied  Bacteriology  (Symposium  Sup- 
ment)  JABAA4,  p  227S-235S,  1985.  2  fig,  53 


scriptors:  'Offshore  platforms,  'Sulfur  bacteria, 
crobiological  studies,  Bacterial  analysis,  Bio- 
es,  Glycocalyx,  Mutation,  Resistance. 

e  problems  posed  by  the  growth,  activity  and 
Krol  of  sulfur-reducing  bacteria  (SRB)  present 
he  waters  around  offshore  drilling  platforms  are 
cribed.  SRB  nutritional  requirements,  distribu- 
a  patterns  and  alternative  methods  for  control- 
3  SRB  growth  are  examined.  The  effectiveness 
using  biocides  to  control  SRB  growth  is  evaluat- 
in  relation  to  problems  associated  with  biocide 


treatment,  including  SRB  entrapment  within  the 
glycocalyx  and  development  of  biocide-resistant 
mutants.  It  is  concluded  that  further  microbiologi- 
cal studies  are  needed  to  develop  effective  SRB 
control  strategies.  (Michael-PTT) 
W87-02221 


EFFECT  OF  TIMBER  HARVEST  ON  THE 
FOOL  CREEK  WATERSHED,  30  YEARS 
LATER, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

C.  A.  Troendle,  and  R.  M.  King. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1915-1922,  December  1985.  4  fig,  3  tab, 

19  ref. 

Descriptors:  'Logging,  'Watershed  management, 
Forest  management,  History,  Flow  measurement, 
Flow  characteristics,  Precipitation,  Fraser  Experi- 
mental Forest,  Flood  peak,  Snowpack,  Snowmelt. 

A  watershed  at  the  Fraser  Experimental  Forest, 
Colorado  was  harvested  using  alternating  clearcut 
and  forested  strips  in  1956.  Using  30  years  of 
postharvest  data,  the  impact  of  foresting  operations 
on  watershed  hydrology  can  be  evaluated.  Aver- 
age peak  water  equivalent  over  the  entire  water- 
shed has  been  increased  in  addition  to  depositional 
increases  in  the  snowpack  in  the  openings.  Long 
term  climatic  records  show  a  strong  correlation 
between  estimated  increases  in  flow  and  winter 
and  melt  period  precipitation.  The  annual  variabili- 
ty in  increased  flow,  previously  attributed  to  re- 
growth  or  time  is  now  explained  by  precipitation. 
Peak  discharges  have  also  been  increased  with  the 
largest  effect  occurring  in  the  wettest  years.  In- 
creases in  peak  water  equivalent,  annual  flow  and 
peak  flow  occurrence  date  all  appear  to  be  return- 
ing to  preharvest  levels  at  a  very  slow  rate.  (Mi- 
chael-PTT) 
W87-02307 


EFFECTS  OF  SUBURBAN  DEVELOPMENT 
ON  THE  GROUNDWATER  OF  THE  STOCK- 
TON FORMATION  BUCKINGHAM  TOWN- 
SHD7,  BUCKS  COUNTY,  PENNSYLVANIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

M.  N.  Gallagher,  and  J.  K.  Adams. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  102-122,  8  fig,  4  tab,  28  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Pennsylvania,  Water  sampling, 
Chemical  analysis,  Chemistry  of  precipitation,  Cal- 
cium, Sodium,  Chlorine,  Bicarbonates,  Nitrates, 
Regression  analysis,  Statistical  studies,  Mathemati- 
cal studies,  Feldspar,  Halite,  Domestic  wastes. 

Buckingham  Township  is  located  in  Bucks 
County,  north  of  the  populated  suburbs  of  Phila- 
delphia. Development  pressures  are  primarily 
housing  developments  which  are  serviced  by 
onsite  septic  systems.  During  the  period  from  1978 
to  1979,  118  groundwater,  stream,  spring,  and  pre- 
cipitation water  samples  were  collected.  Water 
samples  were  analyzed  for  Ca,  Mg,  Na,  K,  CI, 
SC4,  HC03,  N03,  P04,  and  SI02.  Samples  were 
collected  from  random  locations  to  characterize 
the  water  quality  of  the  Stockton  Formation  aqui- 
fer and  from  specific  locations  to  determine  the 
seasonal  variance  in  water  quality.  The  principal 
cations  were  Ca  and  Na  and  the  principal  anions 
were  HC03  and  CI.  Cultural  activities  in  the  area 
underlain  by  the  Stockton  Formation  were  found 
to  affect  the  concentration  of  CI,  Na,  and  N03. 
Water  quality  degradation  was  minimal,  except  in 
areas  of  point-source  pollution  associated  with 
septic  system  failures.  Thirty-eight  percent  of  the 
wells  sampled  had  N03  concentrations  less  than  5 
ppm,  and  7%  exceed  45  ppm.  The  mean  N03 
concentration  in  stream  groundwater  and  precipi- 
tation was  12.2  and  12.9  and  1.4  ppm  respectively. 
The  high  percentage  of  groundwater  samples  with 
N03  concentrations  less  than  5  ppm  indicate  that 
groundwater  has  not  been  adversely  affected  by 
present  land  use  and  impacted  areas  tend  to  be 
point-source  problems.  The  average  CI  concentra- 
tions for  groundwater,  stream  water,  and  precipita- 


tion was  13.0,  9.9  and  2.4  ppm,  respectively.  Re- 
gression analyses  and  Na:Cl  ratios  indicate  that 
halite  and  Na-Feldspar  weathering  are  the  princi- 
pal sources  of  Na  and  CI.  Mass  balance  calcula- 
tions of  CI  for  the  Stockton  Formation  aquifer 
indicate  an  approximate  loading  of  1  times  10  to 
the  8th  grams/yr  in  the  study  area.  The  principal 
sources  of  CI  were  identified  as  precipitation,  road 
salt,  and  domestic  sewage.  (See  also  W87-02437) 
(Author's  abstract) 
W87-02444 


EFFECTIVENESS  OF  HIGHWAY  DRAINAGE 
SYSTEMS  IN  PREVENTING  SALT  CONTAMI- 
NATION OF  GROUND  WATER, 

Massachusetts  Dept.  of  Public  Works,  Wellesley 
Hills.  Research  and  Materials  Section. 
S.  J.  Pollock,  and  L.  C.  Stevens. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  709-733, 
10  fig,  1  tab,  7  ref. 

Descriptors:  'Highway  effects,  'Drainage  systems, 
'Salt,  'Groundwater  pollution,  'Water  pollution 
sources,  Path  of  pollutants,  Massachusetts,  Water 
pollution  effects. 

The  U.S.  Geological  Survey  and  the  Massachu- 
setts Department  of  Public  Works  are  cooperative- 
ly conducting  a  study  to  determine  the  relative 
effectiveness  of  four  different  types  of  highway 
drainage  systems  in  preventing  highway  deicing 
salt  from  getting  into  groundwater  adjacent  to 
highways.  Sites  representative  of  open  drainage, 
closed  drainage,  closed  drainage  with  one  snow 
berm  and  closed  drainage  with  full  snow  berms 
have  been  selected  on  State  Route  25  in  southeast- 
ern Massachusetts.  Monitoring  well  networks  have 
been  designed  such  that  water  samples  from  these 
wells  can  be  analyzed  to  determine  the  quantity  of 
salt  in  the  groundwater  at  each  of  the  test  sites. 
Salt  loads  in  the  drainage  systems  will  be  calculat- 
ed from  flow  and  specific  conductance  with  the 
use  of  stage-to-discharge  and  conductance-to-con- 
centrations  rating  curves.  A  comparison  of  the  salt 
applied  to  the  highway  at  each  test  site  will  be 
made  with  the  salt  leaving  the  highway  from  the 
drainage  system  outlets  and  the  salt  in  the  ground- 
water at  each  test  site.  Data  collection  will  begin 
prior  to  the  opening  of  the  highway  and  continue 
until  the  highway  has  been  open  for  5  years.  Cost 
benefit  analysis  for  the  different  types  of  drainage 
systems  will  be  determined.  (See  also  W87-02497) 
(Author's  abstract) 
W87-02541 


POLLUTION    CONTROL    AND    CONSERVA- 
TION. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02553 


SOIX  DESTRUCTION  AND  SODL  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02557 


EFFECTS  OF  URBANIZATION  ON  LAND- 
SCAPE ELEMENTS  AND  WOODLAND 
COVER, 

M.  Mocsenyi. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 

wood  Ltd.,  Chichester,  England,  1985.  p  267-285. 

Descriptors:  'Urbanization,  'Environmental  ef- 
fects, Planning,  Plant  population,  Ecological  ef- 
fects, Solar  radiation,  Evaporation,  Transportation, 
Water  pollution  control,  Parks,  Forests. 

In  the  course  of  their  interactions,  during  millions 
of  years,  solar  energy,  water,  vegetation  and  soil 
have  created  a  state  of  equilibrium.  Any  disturb- 
ance done  to  it  may  have  fatal  consequences.  The 
ability  of  plants  to  modify  the  micro-  and  local 
climate  depends  mainly  on  the  extent  to  which 
they  can  affect  the  energy-economy  of  their  own 
as  well  as  that  of  their  environment.  Within  the 
plant  cover  or  microclimatic  modifications  having 
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an  effect  on  layers  nearest  to  the  soil,  these  soil 
layers  can  exert  their  'remote-effect'  only  in  those 
cases,  where  they  are  capable  of  modifying  signifi- 
cantly the  characteristic  phenomena  of  their  natu- 
ral habitat.  The  daily  and  seasonal  fluctuation  of 
the  energy  of  solar  radiation  would  make  plant  life 
impossible  except  only  on  a  little  part  of  dry-land, 
if  water  by  its  high  specific  heat  and  especially  by 
the  uptake  of  energy  required  for  transpiration,  did 
not  reduce  the  intermolecular  agitation  within  the 
body  of  the  plant.  By  the  evaporation  of  a  5  mm 
high  water  column,  which  corresponds  the  evapo- 
ration of  5  L  water/sq  m,  nearly  3,000  kcal  thermal 
energy  becomes  latent  heat.  This  is  as  much  as  the 
thermal  value  of  1  kg  of  browncoal  and  would  be 
sufficient  to  heat  1  sq  m  of  glasshouse  daily,  in 
winter,  in  spite  of  the  fact  that  the  efficiency  of 
heating  installations  is  very  small.  Large  towns 
change  almost  all  climatic  factors  characteristic 
and  determinant  of  their  area  prior  to  their  estab- 
lishment and  they  spoil  not  only  the  local  natural 
climate  of  their  territory,  but  they  also  exert  harm- 
ful effects  on  areas  lying  on  their  permanent  lee 
side,  frequently  within  the  range  of  30-50  km.  At 
present,  in  the  urban  area  of  large  towns  almost 
every  square  meter  of  area  is  covered  by  either 
building  or  solid  cover.  As  a  consequence  of  this, 
60-90%  of  rain  water  falling  on  this  area  is  con- 
ducted outside  the  town  through  the  sewage 
system.  Because  of  the  fragile  condition  of  the 
biosphere,  town  planning  needs  to  consider  the 
technical  equipments  and  technological  methods 
for  the  elimination  and  neutralization  of  pollutants, 
as  well  as  the  significance  of  woodland  cover, 
parks  and  gardens.  (See  also  W87-02553)  (Lantz- 
PTT) 
W87-02558 


HOLE  OF  FORESTS  IN  ENVIRONMENTAL 
PROTECTION, 

L.  Madas. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 
wood  Ltd.,  Chichester,  England,  1985.  p  286-307, 
1  fig,  2  tab,  17  ref. 

Descriptors:  'Forests,  'Environmental  protection, 
Trees,  Plants,  Erosion,  Surface  runoff,  Letter,  Soil 
conservation,  Agricultural  runoff,  Air  pollution, 
Recreation. 

The  forest  itself  is  a  life  community  (biocoenosis, 
ecosystem),  which  consists  of  interdependent  ele- 
ments: trees,  shrubs  and  plants  (phytocoenosis)  and 
animals  (zoocoenosis)  and  which  directly  influ- 
ences its  environment  and  also  the  climate  and  soil 
(biogeocoenosis).  Taking  into  account  the  presence 
of  man  in  the  life  of  the  forest,  it  can  be  considered 
an  ecological  system  (ecosystem).  The  equilibrium 
of  the  life  community  (biocoenosis)  can  be  sus- 
tained only  at  the  price  of  constant  changes  - 
opposing  forces  and  their  resolution  -  therefore,  it 
can  be  called  a  dynamic  state  of  equilibrium.  As 
the  forest  is  one  of  the  characteristics  components 
of  the  landscape,  its  external  changes  have  an 
influence  on  the  entire  landscape.  The  renewing  of 
the  forest  -  when  the  old  tree-stock  is  replaced  by 
young  ones  -  in  most  cases  creates  a  critical  situa- 
tion. On  such  occasions  the  familiar  landscape  also 
changes  -  in  general  sharp,  linear  walls  emerge 
which  are  even  accentuated  by  the  shade-effect. 
Years  will  pass  until  a  new  biological  community 
evolves  to  the  same  extent.  When  analyzing  the 
water  balance,  particular  attention  should  be  paid 
to  the  impact  of  the  forest  on  the  surface  run-off. 
Forests  build  up  Utter,  which  is  of  great  impor- 
tance for  the  water  regime.  The  network  of  roots 
contributes  to  the  formation  and  maintenance  of 
favorable  soil  conditions.  The  decaying  litter  min- 
gles with  the  mineral  soil  particles;  by  means  of  the 
root-textures  the  soil  becomes  loose  and  porous; 
the  falling  precipitation  can  more  readily  penetrate 
into  it.  Owing  to  this,  in  the  forest  in  comparison 
with  treeless  areas  the  fluctuation  of  surface  run- 
off is  greatly  reduced.  It  is  especially  evident  at  the 
time  of  showers  and  melting  snow,  when  the  quan- 
tity of  water  is  more  evenly  distributed  when 
entering  the  rivers.  By  considerably  decreasing  the 
maxima  of  surface  run-off,  forests  reduce  the 
danger  of  floods  or  reduce  the  rise  in  water  level 
to  a  large  extent.  Afforestation  serving  the  soil 
protection  of  sloping  agricultural  land  is  also  based 
upon  the  great  water-holding  capacity  of  the  forest 


soil:  the  afforestation  of  watersheds  and  ridges,  as 
well  as  the  planting  of  soil-protecting  forest-belts 
along  the  contour  lines.  Forests  also  play  a  major 
role  in:  the  reduction  of  deflation,  reduction  of  air 
pollution;  and  reduction  of  noise  damage.  Forests 
also  serve  a  major  function  in  providing  areas  for 
recreation.  (See  also  W87-02553)  (Lantz-PTT) 
W87-02559 
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EROSION-SEDIMENTATION  IN  A  CLOSED 
DRAINAGE  BASIN  IN  NORTHWEST  INDI- 
ANA, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
L.  D.  Norton. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  209-213,  January-February  1986. 
7  fig,  1  tab,  20  ref. 

Descriptors:  'Erosion,  'Sedimentation,  'Soil  loss, 
•Closed  basins,  'Cultivation,  'Indiana,  Loess,  Gla- 
cial till,  Universal  Soil  Loss  Equation,  Mineral  soil, 
Organic  soil,  Decomposition,  Slope  shapes, 
Runoff,  Agriculture,  Paleopedology,  Topography. 

A  closed  drainage  basin  representing  a  catchment 
for  eroded  sediment  was  studied  to  determine  the 
amount  of  erosion  since  cultivation  began,  and  to 
determine  the  spatial  relationships  of  the  erosion- 
sedimentation  process  that  had  occurred  over  145 
yr  of  agriculture.  Post-settement  alluvium  (PSA) 
thickness  was  determined  easily  in  the  field  as  a 
light-colored  mineral  soil  overlying  highly-decom- 
posed sapric  organics  in  the  depression.  A  detailed 
field  study  of  PSA,  of  the  geologic  sediments, 
loess,  and  the  original  till  surface  in  the  watershed 
demonstrated  a  reduction  in  the  original  relief.  The 
mass  of  PSA  served  as  a  measure  of  the  amount  of 
soil  eroded  from  the  peripheral  slopes.  The  long- 
term  average  soil  loss  was  >26  Mg/ha  per  year, 
which  represented  an  average  removal  of  over  24 
cm  of  soil  from  the  entire  watershed  over  145  yr. 
The  maximum  slope  in  the  watershed  was  5%.  The 
loess  thickness  on  the  surrounding  slopes  was  used 
as  an  indication  of  the  spatial  variation  in  erosion 
processes.  Summit  positions  and  convex  slope 
shapes  having  divergent  runoff  had  the  most  ero- 
sion, whereas  concave  shapes  with  convergent 
runoff  exhibited  more  sedimentation.  These  results 
are  essentially  opposite  to  those  predicted  by  the 
Universal  Soil  Loss  Equation.  (Author's  abstract) 
W87-01998 


SEEDLING  RECRUITMENT  OF  11  WETLAND 
PLANT  SPECTES  ALONG  A  WATER  LEVEL 
GRADDZNT:  SHARED  OR  DISTINCT  RE- 
SPONSES, 

For  primary  bibliographic  entry  see  Field  21. 

W87-02257 


SHENANDOAH  WATERSHED  STUDY:  CALI- 
BRATION OF  A  TOPOGRAPHY-BASED, 
VARIABLE  CONTRIBUTING  AREA  HYDRO- 
LOGICAL  MODEL  TO  A  SMALL  FORESTED 
CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-02300 


GROUND    SURFACE    SLOPE    AS    A    BASIN 
SCALE  PARAMETER, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-02305 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


COMPARISON  OF  ACRIDINE  ORANGE,  AC- 
RD7LAVTNE,  AND  BISBENZIMIDE  STAINS 
FOR  ENUMERATION  OF  BACTERIA  IN 
CLEAR  AND  HUMIC  WATERS, 

Helsinki  Univ.  (Finland).  Dept.  of  General  Micro- 
biology. 

I.  Bergstrom,  A.  Heinanen,  and  K.  Salonen. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  51,  No.  3,  p  664-667,  March  1986. 
1  fig,  2  tab,  9  ref. 

Descriptors:  'Staining  methods,  'Acridine  orange, 
•Acriflavine,  'Bbbenzirnide,  'Bacteria,  'Humic 
waters,  Lake  Nimeton,  Finland,  Lake  Syrjana- 
lunen,  Color,  Fluorescence. 

Stains  and  staining  methods  suitable  for  enumerat- 
ing aquatic  bacteria  in  humic  waters  were  evaluat- 
ed. In  highly  humic  water  (Lake  Nimeton,  Fin- 
land, color  180  mg  Pt/liter),  acridine  orange  preci- 
pitated with  dissolved  humic  matter,  resulting  in 
such  bright  background  fluorescence  that  no  bac- 
tria  could  be  seen.  With  bisbenzimide  staining,  a 
similar  precipitate  was  nonfluorescent,  but  ob- 
scured many  cells.  An  acriflavine  staining  method 
proved  useful  and  reproducible  both  in  clear  (Lake 
Syrjanalunen,  color  below  5  mg  Pt/1)  and  humic 
waters.  Fading  of  fluorescence  was  not  a  problem, 
and  stained  samples  could  be  stored  after  prepara- 
tion. The  fluorescence  of  cells  stained  with  acrifla- 
vine was  weaker  than  that  with  acridine  orange, 
making  counting  extremely  small  cells  slightly 
more  difficult  with  the  former  stain.  (Rochester- 
PTT) 
W87-01788 


USE  OF  A  BACTERIAL  BIOLUMTNESCENCE 
ASSAY  TO  ASSESS  TOXICITY  OF  CONTAMI- 
NATED MARINE  SEDD4ENTS, 

National  Marine  Fisheries  Service,  Seattle,  WA 
Northwest  and  Alaska  Fisheries  Center. 
M.  H.  Schiewe,  E.  G.  Hawk,  D.  I.  Actor,  and  M. 
M.  Krahn. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  7,  p  1244-1248,  July 
1985.  4  tab,  21  ref. 

Descriptors:  'Bioindicators,  'Bioluminescence, 
'Marine  sediments,  'Bioassay,  'Pollution,  'Toxici- 
ty, Puget  Sound,  Washington,  Aromatic  hydrocar- 
bons, Naphthalenes,  Chlorinated  hydrocarbons, 
Bacterial  physiology,  Metabolism. 

Preliminary  assays,  in  which  1  million  colony- 
forming  units  of  Photobacterium  phosphoreum 
(NRRL  B  1 1 177)  were  exposed  to  sample  extracts, 
established  the  feasibility  of  testing  methanol-dich- 
loromethane  sediment  extracts  and  demonstrated 
the  advantagess  of  solvent-exchanging  the  extracts 
into  ethanol  before  testing.  Bioluminescence  assays 
were  then  conducted  on  extacts  of  18  Puget 
Sound,  Washington,  sediments,  which  varied  in 
nature  and  degree  of  chemical  contamination.  Sta- 
tistical analyses  revealed  significant  associations 
between  acute  toxicity  expressed  as  15-min  EC50 
(the  concentration  of  extract  causing  a  50%  reduc- 
tion in  bioluminescence  after  a  15-min  exposure) 
and  concentrations  of  sums  of  measured  aromatic 
hydrocarbons,  naphthalenes,  and  chlorinated  hy- 
drocarbons. The  authors  conclude  that  the  biolu- 
minescence assay  is  useful  as  a  rapid  method  of 
comparing  and  ranking  the  toxicity  of  organic 
extracts  of  contaminated  sediments.  (Rochester- 
PTT) 
W87-01795 


EXCESS  UNSUPPORTED  210PB  IN  LAKE 
SEDIMENT  FROM  ROCKY  MOUNTAIN 
LAKES:  A  GROUNDWATER  EFFECT, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 
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or  primary  bibliographic  entry  see  Field  2H. 
/87-01796 


VFLUENCE  OF  THE  INSECTICIDE  DIFLU- 
ENZURON  (DIMILIN)  ON  THE  GROWTH 
IF  MARINE  DIATOMS  AND  A  HARPACTI- 
OID  COPEPOD  IN  CULTURE, 

•epartment  of  Fisheries  and  Oceans,  Vancouver 
Jritish  Columbia).  West  Vancouver  Lab. 
or  primary  bibliographic  entry  see  Field  5C. 
'87-01797 


PACE-TIME  CORRELATION  AND  ITS  EF- 
ECTS  ON  METHODS  FOR  DETECTING 
QUATIC  ECOLOGICAL  CHANGE, 

ashington  Univ.,  Seattle.  Center  for  Quantitative 
nence  in  Forestry,  Fisheries,  and  Wildlife, 
or  primary  bibliographic  entry  see  Field  7A. 
'87-01802 


YPOLIMNETIC   OXYGEN   CONSUMPTION 
i  SMALL  LAKES, 

oronto  Univ.  (Ontario).  Dept.  of  Zoology. 
yt  primary  bibliographic  entry  see  Field  2H. 
'87-01805 


ESPONSE  OF  RADIOACTIVE  TRACE 
ErALS  TO  ACID-BASE  TTTRATIONS  IN 
DNTROLLED  EXPERIMENTAL  ECOSYS- 
EMS:  EVALUATION  OF  TRANSPORT  PA- 
vMETERS  FOR  APPLICATION  TO  WHOLE- 
UOE  RADIOTRACER  EXPERIMENTS, 
unont-Doherty  Geological  Observatory,  Pali- 
des,NY. 

ii  primary  bibliographic  entry  see  Field  5B. 
87-01821 


ITTRIENT  ENRICHMENT  STUDD2S  IN  A 
3ASTAL  PLAIN  ESTUARY:  PHYTOPLANK- 
3N  GROWTH  IN  LARGE-SCALE,  CONTTNU- 
US  CULTURES, 

aryland  Univ.,  Solomons.  Chesapeake  Biological 
ib. 

F.  D'Elia,  J.  G.  Sanders,  and  W.  R.  Boynton. 
snadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ces  CJFSBX,  Vol.  43,  No.  2,  p  397-406,  Febru- 
y  1986.  8  fig,  1  tab,  48  ref. 

escriptors:  'Patuxent  River,  *Phytoplankton, 
Lstuaries,  •Ammonium,  'Nitrates,  'Nutrients, 
ieasonal  variation,  "Plant  growth,  Plant  physiol- 
;y,  Maryland,  Nitrogen,  Phosphorus,  River  dis- 
large,  Water  quality  management. 

bioassay  experiments  employing  outdoor  0.5-cu 
continuous  cultures,  freshly  inoculated  with  nat- 
al phytoplankton  from  the  Patuxent  River 
laryland)  estuary,  supplements  of  N,  either  as 
imonium  or  nitrate,  enhanced  growth  greatly 
iring  the  low-flow,  late-summer  season.  During 
te-summer  the  N:P  ratios  of  dissolved  inorganic 
itrient  standing  stocks  were  characteristically 
low  5:1  (by  atoms).  Growth  response  to  N  addi- 
>n  was  very  good  (1  day  after  the  start  of  an 
periment),  implying  that  phytoplankton  in  the 
oassay  were  N  limited  when  removed  from  the 
tuary.  Addition  of  P04(3-)  enhanced  phyto- 
ankton  growth  during  the  late  winter,  high-flow 
ason,  when  N:P  ratios  (as  previous)  typically 
ceeded  90:1  (by  atoms),  but  the  response  lagged 
irichment  by  at  least  4  days  and  biomass  levels 
hieved  in  these  cultures  were  less  than  one  third 

those  achieved  in  the  N-enriched  cultures 
iring  the  late  summer.  The  great  seasonal  varia- 
lity  in  river  flow,  nutrient  regimes,  and  the  re- 
onse  of  natural  phytoplankton  assemblages  to 
itrient  enrichment  in  the  Patuxent,  and  similar 
tuanes,  suggests  that  management  strategies  to 
iprove  'water  quality'  will  need  to  consider  N  as 
ell  as  P  additions.  (Author's  abstract) 
'87-01854 


ROBLEMS  OF  THE  ECOLOGICAL  TRANS- 
0RMATION  OF  RESOURCE  USE  AND  THE 
EVELOPMENT  OF  ECOLOGICAL  EVALUA- 
ION, 

algarian  Ecological  Society,  Svishtov. 


For  primary  bibliographic  entry  see  Field  6A. 
W87-01858 


CLASSIFICATION  OF  THE  QUALITY  OF  SUR- 
FACE WATERS  BY  MEANS  OF  PATTERN 
RECOGNITION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Analytical  Chemistry. 

J.  H.  M.  Battels,  T.  A.  H.  M.  Janse,  and  F.  W. 

Pijpers. 

Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 

35-45,  November  31,   1985.   8  tab,  4  fig,  7  ref. 

Descriptors:  'Water  quality,  'Chemical  composi- 
tion, 'Nitrogen,  'Total  ionogenic  nitrogen,  Phos- 
phates, 'Nitrogen-redox  balance,  Pattern  recogni- 
tion procedures,  Utrecht,  Clustering. 

In  a  pattern  recognition  procedure  applied  to 
about  150,000  observations  of  chemical  and  physi- 
cal conditions  of  surface  water  in  the  province  of 
Utrecht,  collected  at  110  locations  during  1975- 
1982,  a  training  set  of  51  locations  described  initial- 
ly by  11  features  averaged  over  four  years  was 
selected.  This  training  set  provided  a  learning  ma- 
chine that  showed  five,  mainly  geographically  dis- 
tinguishable, clusters  with  one  comprising  chloride 
and  conductivity  that  here  has  little  connection 
with  water  quality,  and  another  comprising  NH4- 
N,  N03-N,  ortho-phosphate,  02  and  BOD  that 
does  relate  to  water  quality.  Oxygen  content  and 
BOD  are  not  important  for  distinguishing  different 
clusters.  A  good  description  of  the  clustering  was 
found  with  two  (composed)  parameters  only:  total 
ionogenic  nitrogen  and  phosphate  and  the  nitro- 
gen-redox balance.  Based  on  these  two  parameters, 
the  patterns  of  the  training  set  were  well  separated. 
Addition  of  the  other  sampling  locations,  collected 
in  a  test  set  comprising  53  locations  averaged  over 
the  same  period  of  four  years,  showed  the  same 
clearly  distinguishable  clustering.  Projection  of 
patterns  from  sampling  locations  of  individual 
years  enhanced  the  intra-cluster  variance  but  did 
not  spoil  the  clustering.  (Alexander-PTT) 
W87-01860 


IMPROVEMENT  OF  THE  REPRESENTATION 
OF  WATER  QUALITY  BY  APPLICATION  OF 
INFORMATION  THEORY, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Analytical  Chemistry. 

J.  H.  M.  Battels,  T.  A.  H.  M.  Janse,  F.  W.  Pijpers, 

and  P.  C.  Thijssen. 

Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 

47-55,  November  31,   1985.   1  fig,  4  tab,  7  ref. 

Descriptors:  'Water  quality,  'Information  ex- 
change, 'Chemical  composition,  Class  boundaries, 
Geographical  maps,  Indicative  multiyear  planning, 
Information  transfer,  Water  purification. 

The  quality  of  surface  waters  depends  on  chemical, 
physical  and  biological  properties.  An  official  defi- 
nition of  normal  values  of  various  chemical  consti- 
tutents  for  the  construction  of  a  classification  scale 
of  water  quality  has  been  in  use  for  some  years; 
water  quality  of  each  sampling  location  is  present- 
ed on  geographical  maps  by  color  codes.  The 
information  content  of  these  maps  has  decreased 
considerably  in  recent  years,  because  of  improving 
water  quality.  A  method  is  described  in  which  a 
different  selection  of  class  boundaries  is  used  so 
that  all  classes  are  well  populated,  and  data  are 
weighted  to  emphasize  extreme  situations.  This 
improves  the  information  content  of  maps,  simpli- 
fying choices  of  locations  for  remedial  action.  The 
information  content  of  geographical  maps,  colored 
according  to  the  IMP  standard  method  for  descrip- 
tion of  the  quality  of  surface  waters,  is  below  the 
optimal  possible  information  transfer.  This  is  due 
to  the  relatively  low  proportion  of  the  red  and 
orange  classes,  representing  water  with  inferior 
quality.  Another  selection  of  class  boundaries,  such 
that  all  classes  become  about  equally  populated, 
enhances  the  entropy  of  the  color-coded  maps 
considerably.  A  disadvantage  of  this  change  is  the 
time-dependence  of  the  judgement,  which  makes  it 
difficult  to  compare  the  situations  encountered  in 
successive  years.  Another  approach  to  the  infor- 
mation-transfer problem  involves  weighting  of 
classes  so  that  extreme  situations  get  a  relatively 


high  weight  in  comparison  with  normal  situations. 
Such  information  may  be  useful  when  action  on 
water  purification  is  wanted  and  a  location  for 
action  has  to  be  chosen  from  various  possible  loca- 
tions. (Alexander-PTT) 
W87-01861 


EXTENDING  THE  USE  OF  CERTTFTED  REF- 
ERENCE SEDIMENTS  FOR  ASSESSMENT  OF 
ACCURACY  IN  DETERMINATIONS  OF 
TRACE  METALS, 

Department  of  the  Environment,  Victoria  (British 

Columbia).  Inst,  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01862 


SIMULTANEOUS  MULTI-ELEMENT  DETER- 
MINATION OF  TRACE  METALS  IN  SEA 
WATER  BY  INDUCTIVELY-COUPLED 
PLASMA  ATOMIC  EMISSION  SPECTROME- 
TRY AFTER  COPRECIPITATION  WITH 
GALLUM, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Akagi,  K.  Fuwa,  and  H.  Haraguchi. 
Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 
139-151,  November  31,  1986.  6  fig,  6  tab,  32  ref. 
Ministry    of    Education,    Culture    and    Science 
(Japan)  Grant  in  aid  59030023. 

Descriptors:  'Trace  metals,  'Water  analysis, 
'Atomic  emission  spectrometry,  'Hydrogen  ion 
concentration,  Gallium,  Hydroxides,  Aluminum, 
Cobalt,  'Chromium,  'Iron,  Nickel,  Zinc,  Cadmi- 
um, Tokyo  Bay,  Hiroshima. 

Coprecipitation  with  gallium  hydroxide  is  studied 
for  the  preconcentration  of  trace  metals  in  sea 
water  before  multi-element  analysis  by  inductively- 
coupled  plasma/atomic  emission  spectrometry. 
Gallium  is  suitable  as  a  coprecipitation  reagent 
because  of  its  very  few  spectral  interferences  and 
its  availability  in  high  purity.  The  proposed 
method  is  simple  and  uses  small  amounts  of  rea- 
gents, making  the  method  almost  contamination- 
free.  Gallium  precipitates  at  pH  9  only  when  mag- 
nesium is  present.  Optimum  conditions  are  estab- 
lished for  multi-element  preconcentration  and  re- 
moval of  matrix  elements.  Highly  pure  gallium 
metal  is  used  and  only  a  small  amount  of  sodium 
hydroxide  for  pH  adjustment  is  used.  Spectral 
interferences  from  gallium  are  negligible  and  a 
concentration  factor  more  than  200  can  be  ob- 
tained. Detection  limits  range  from  a  few  nano- 
gram (ng)/liter  to  150  ng/liter  for  Al,  Co,  Cr,  Fe, 
La,  Mn,  Ni,  Ti,  V,  Zn,  Y,  and  Pb.  Artificial  and 
natural  sea-water  samples  can  be  analyzed  with 
adequate  precision.  (Author's  abstract) 
W87-01863 


HYDROLYTIC  POTENTIOMETRIC  TITRA- 
TION OF  SULFATE  WITH  APPLICATION  IN 
THE  ANALYSIS  OF  WATERS, 

Maribor  Univ.  (Yugoslavia).  Dept.  of  Chemical 

Engineering. 

D.  Dobcnik,  and  D.  Brodnjak-Voncina. 

Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 

209-212,  November  31,  1985.  2  tab,  4  ref. 

Descriptors:  'Sulfates,  'Hydrolysis,  'Water  analy- 
sis, 'Cation  exchange,  Barium,  Chromate,  Hydro- 
gen ion  concentration,  River  waters,  Potable 
waters,  Mineral  waters,  Calcium,  Nitrates,  Chlor- 
ides, Phosphates. 

Sulfate  is  precipitated  with  barium  ion  and  excess 
of  barium  is  precipitated  with  chromate,  excess  of 
which  immediately  hydrolyses  at  the  end-point  to 
give  a  sharp  jump  in  pH,  measured  with  a  glass 
electrode.  A  one  to  one  methanol/water  medium  is 
optimal.  Application  to  waters  requires  pretreat- 
ment  with  a  cation-exchange  resin.  River,  potable 
and  mineral  waters  containing  20  to  2000  mg/liter 
sulphate  were  analyzed  accurately  with  relative 
standard  deviations  of  1  to  2  percennt.  The  influ- 
ence of  calcium,  nitrate,  chloride  and  orthophos- 
phate  ions  in  the  titration  of  19.5  mg  (0.02  mol)/ 
liter  sulphate  was  investigated  under  the  optimal 
conditions.  For  calcium/sulphate  mole  ratios  >  1, 
the  results  for  sulphate  were  low,  thus  the  use  of  a 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


1 


cation-exchange  resin  is  recommended.  At  phos- 
phate/sulfate  ratios  >  0.1,  the  titration  curves 
were  deformed.  Nitrate  and  chloride  at  mole  ratios 
up  to  40  did  not  affect  the  titration  of  sulfate,  nor 
did  carbonate  pH  4.0.  (Peters-PTT) 
W87-01864 


AUTOMATED  SYSTEM  FOR  THE  DETERMI- 
NATION OF  FLUORIDE, 

La  Trobe  Univ.,  Bundoora  (Australia).  Analytical 

Chemistry  Labs. 

W.  L.  Chek,  and  R.  W.  Cattrall. 

Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 

235-238,  November  31,  1985.  2  fig,  1  tab,  10  ref. 

Descriptors:  *Fluorides,  'Automation,  *Water 
analysis,  *  Ion-selective  electrodes,  'Computers, 
Titrations,  Victoria,  Australia. 

A  procedure  is  reported  for  the  automated  deter- 
mination of  fluoride  by  the  method  of  standard 
addition.  Additions  of  standard  are  made  via  a 
peristaltic  pump  and  the  amounts  of  standard 
added  are  computed  from  the  change  in  weight  of 
the  standard  in  its  container  on  a  digital  electronic 
balance.  The  system  that  is  described  is  based  on  a 
Southwest  Technical  Products  Corporation 
M680O/2  machine  with  an  Orion  801A  digital  mil- 
livoltmeter;  an  Apple  lie  interfaced  with  an  Orion 
Model  901  meter  has  also  been  used  in  other  work. 
The  automated  standard  addition  method  was  eval- 
uated on  one  pure  fluoride  standard  (100.1  micro- 
gram/ml)  and  two  samples  from  an  interlaboratory 
study  of  fluoride  determination  conducted  by  the 
Environmental  Protection  Authority  of  Victoria. 
The  results  demonstrate  that  the  automated  system 
is  capable  of  providing  acceptable  accuracy  and 
precision.  (Peters-PTT) 
W87-01865 


DETERMINATION  OF  ACETIC,  FORMIC, 
AND  PROPANOIC  ACIDS  IN  RAIN  WATER 
BY  REVERSE-PHASE  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01866 


ISOLATION,  IDENTIFICATION,  AND 

GROWTH  OF  WELL-WATER  BACTERIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

L.  D.  Stetzenbach,  L.  M.  Kelley,  and  N.  A. 

Sinclair. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  6-10, 

January-February,  1986.  2  fig,  4  tab,  19  ref. 

Descriptors:    'Bacteria,    'Water   analysis,    'Deep 
wells,  'Potable  water,  Tucson,  Carbon. 

The  heterotopic  bacterial  populations  present  in  a 
well  water  were  isolated  and  identified  and  their 
growth  and  survival  were  measured.  Two  continu- 
ously pumping  deep  ground  water  wells  with  simi- 
lar chemical  and  physical  characteristics  were  se- 
lected as  sampling  sites  for  bacterial  culture  stud- 
ies. The  wells  are  located  on  the  campus  of  the 
University  of  Arizona,  Tucson,  and  are  representa- 
tive of  the  deep  groundwater  wells  in  this  locale 
which  serve  as  sole  sources  of  potable  water. 
Water  from  these  wells  is  neither  treated  nor  rou- 
tinely disinfected.  Over  300  bacteria  were  isolated 
from  well-water  samples  on  a  low-nutrient  medium 
(R2A).  Gram-negative,  rod-shaped  nonmotile  bac- 
teria predominated,  and  Acinetobacter  spp.  com- 
prised 54%  of  the  total  number  of  isolates.  Select- 
ed isolates  were  inoculated  into  unamended  and 
carbon-enriched  well  water,  and  growth  was  meas- 
ured by  acridine  orange  direct  count  (AODC). 
Carbon  sources  included  glucose,  acetate,  pyru- 
vate, and  succinate  in  100  microgram  carbon/liter 
and  1,000  ug  carbon/liter  concentrations.  The  iso- 
lates grew  in  unamended  filtered  well  water  within 
24  hours,  and  growth  of  an  Acinetobacter  sp.  was 
further  stimulated  (greater  than  two  orders  of  mag- 
nitude within  five  days)  in  the  carbon-enriched 
well-water.  (Peters-PTT) 
W87-01869 


USE  OF  GEOPHYSICAL  LOGS  FOR  DETER- 
MINING FORMATION  WATER  QUALITY, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
T.  K wader. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  11-15, 
January-February  1986.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Borehole  geophysics,  'Geophysics, 
•Aquifers,  'Resistivity,  Southeastern  coastal  plain, 
Boreholes,  Ion  concentrations,  Graphical  methods, 
Total  dissolved  solids,  Chlorides,  Sulfates,  Potassi- 
um, Sodium,  Magnesium,  Hardness. 

A  summary  is  presented  of  an  extensive  research 
project  where  numerous  porosity  and  resistivity 
logs  were  compared  with  actual  cores  and  water- 
quality  samples  from  wells  completed  in  Tertiary 
carbonate  aquifers  of  the  southeastern  Coastal 
Plain  of  the  United  States.  In  situ  water-quality 
measurements,  with  respect  to  various  ion  and 
dissolved  solids  concentrations,  have  been  closely 
approximated  using  open-hole  borehole  geophysi- 
cal logs.  Analyses  have  shown  good  correlation 
between  water  resistivity  and  dominant  ion  con- 
centrations sampled  from  a  wide  range  of  water 
quality  in  Tertiary  carbonate  and  granular  forma- 
tions. Water  resistivity  can  be  accurately  deter- 
mined by  cross-plotting  saturated  formation  resis- 
tivity, obtained  from  normal  or  lateral  resistivity 
logs,  against  formation  bulk  porosity  from  neutron, 
density,  or  acoustic  velocity  logs.  Plotting  these 
data  on  Hingle  Resistivity-Porosity  Cross  plot 
paper  with  the  proper  matrix  cementation  factor 
will  yield  a  graphic  solution.  The  graphical  tech- 
nique also  provides  information  concerning  water- 
quality  variations  with  depth,  true  matric  resistivi- 
ty, location  of  confining  beds,  and  vertical  changes 
in  formation  porosity.  Once  water  resistivity  has 
been  determined,  other  ion  concentrations  can  be 
estimated  based  upon  chemical  analyses  of  water 
samples  from  adjacent  wells  tapping  a  similar  type 
water  mass.  Total  dissolved  solids,  chloride,  sul- 
fate, potassium,  sodium,  magnesium,  and  hardness 
concentrations  have  consistently  shown  a  high  cor- 
relation with  water  resistivity.  (Peters-PTT) 
W87-O1870 


FACTORS  AFFECTING  THE  MEASUREMENT 
OF  ANTIBIOTIC  RESISTANCE  IN  BACTERIA 
ISOLATED  FROM  LAKE  WATER, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01959 


COMPARISON  OF  MUCIXAGE  POLYSAC- 
CHARIDES EXTRACTED  FROM  SEWAGE  AC- 
TIVATED SLUDGE, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-01962 


ISOLATION  AND  CHARACTERIZATION  OF  A 
CA(++)-DEPENDENT  FLOC-FORMING  BAC- 
TERIUM, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-01963 


DETERMINATION  OF  ALKYLLEAD  SALTS  IN 
RUNOFF,  SOILS,  AND  STREET  DUSTS  CON- 
TAINING HIGH  LEVELS  OF  LEAD, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02090 


HEAVY  METALS  IN  COTTONTAIL  RABBITS 
ON  MINED  LANDS  TREATED  WITH  SEWAGE 
SLUDGE, 

Pennsylvania  State  Univ.  DuBois  Campus. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02093 


MICROSCALE  FLUCTUATION  ASSAY  COU- 

PLED  WITH  SEP-PAK(R)  CONCENTRATION 

AS  A  RAPID  AND  SENSITIVE  METHOD  FOR 

SCREENING     MUTAGENS     IN     DRINKING 

WATER, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 

S.  Monarca,  J.  K.  Hongslo,  A.  Kringstad,  and  G. 

E.  Carlberg. 

Water  Research  WATRAG,  Vol.   19,  No.  10,  p 

1209-1216,  1985.  2  fig,  6  tab,  42  ref. 

Descriptors:  'Assay,  'Drinking  water,  'Water 
analysis,  'Mutagenicity,  'Adsorption,  Organic 
carbon,  Trihalomethane,  Chlorination,  Disinfec- 
tion, Norway. 

A  method  that  combines  a  microscale  fluctuation 
test  with  a  concentration  method  based  on  adsorp- 
tion on  Sep-Pak(R)  C18  cartridges  for  screening 
drinking  water  mutagens  is  described.  Sep-Pak  ad- 
sorbed five  times  more  organics  than  an  XAD-2 
concentration  method,  but  was  slightly  less  effec- 
tive for  adsorbing  total  organic  halogen  (TOX). 
The  microscale  fluctuation  test  was  compared  with 
an  Ames  test  by  testing  known  direct-acting  muta- 
gens and  concentrates  of  drinking  water.  Surface 
water  samples  in  Norway  were  concentrated  at  pH 
2  by  adsorption  on  disposable  columns.  Different 
doses  of  adsorbates  were  tested  by  microscale  fluc- 
tuation assay  and  mutagenic  properties  were  relat- 
ed to  total  organic  carbon,  TOX  and  trihalometh- 
ane (THM)  concentration.  Dose-related  mutagenic 
responses  were  found  for  all  samples  with  S.  typhi- 
murium  TA100  and  TA98  and  there  was  a  good 
relationship  between  mutagenicity  data  and  TOX 
and  THM  results.  It  is  shown  that  this  method  is 
simple,  rapid  and  suitable  for  routine  screening  of 
mutagens  in  drinking  water.  (Michael-PTT) 
W87-02148 


IDENTIFICATION  OF  VIRUSES  ISOLATED 
FROM  SEWAGE,  RTVERWATER  AND  COAST- 
AL SEAWATER  IN  BARCELONA, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

F.  Lucena,  A.  Bosch,  J.  Jofre,  and  L. 

Schwartzbrod. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 

1237-1239,  1985.  5  tab,  13  ref. 

Descriptors:  'Viruses,  'Barcelona,  Spain,  'Water 
sampling,  'Sewage,  'Rivers,  'Seawater,  Poliovi- 


Enteric  viruses  were  isolated  in  water  samples 
from  a  sewage  outlet,  two  rivers  and  three  beaches 
during  a  virological  survey  in  Barcelona,  Spain. 
Poliovirus  (prevalent  strain  vaccine  type  3)  was 
detected  in  all  water  samples  under  study.  (Mi- 
chael-PTT) 
W87-02151 


ISOLATION  OF  YERSEVIA  FROM  SURFACE 
WATER:  COMPARATIVE  STUDY  OF  THREE 
SELECTIVE  MEDIA, 

Nancy- 1   Univ.  (France).   Lab.  d'Hygiene  et  de 
Recherche  de  la  Sante  Publique. 
F.  Agbalika,  M.  Soltandallal,  and  P.  Hartemann. 
Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1255-1258,  1985.  2  fig,  3  tab,  19  ref. 

Descriptors:  'Yersinia,  'Isolation,  'Surface  water, 
•Agar,  'Bacterial  analysis,  Moselle  River,  Bacte- 
ria, Sample  preparation,  Water  sampling,  Culture 
media. 

Three  selective  agar  media  were  compared  for  the 
isolation  of  Yersinia  bacteria  from  surface  water 
samples  taken  from  the  Moselle  River.  Isolation 
frequency  with  Y-M  agar  (27%)  was  higher  than 
that  with  CAL  agar  of  Y  medium.  Y-M  agar 
exhibited  a  wide  diversity  of  species,  including  Y. 
enterocolitica,  Y.  frederiksenii,  Y.  kristensenii  and 
Y.  intermedia.  The  aerobic  cold-enrichment  tech- 
nique without  culture  broth  was  shown  to  be  ade- 
quate for  the  isolation  of  Yersinia.  (Michael-PTT) 
W87-02154 


VARIATION  OF  THE  BLOOD  LEAD  LEVEL 
AS  A  RESULT  OF  LEAD  CONTAMINATION 
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Identification  Of  Pollutants — Group  5A 


F  THE  SUBJECTS  DRINKING  WATER  (VAR- 
LTION  DE  LA  PLOMBEMTE  EN  FOUCTION 
E  LA  CONTAMINATION  PAR  LE  PLOMBM 
E  LTAU  LTVREE  A  LA  CONSOMMATION), 

irecuon  Dept.  des  Affaires  Saaiiaues  et  Sociales 

s  Vosges,  Epinal  (France). 

>r  primary  bibliographic  entry  see  Field  5C. 

87-02160 


3MPARISON  OF  FOUR  CHROMOGENIC 
EAGENTS  FOR  THE  FLOW-LNJECTION  DE- 
OLMLNATION  OF  ALUMINIUM  LN  WATER, 

wsk  Inst  for  Skogforskning,  Aas.  Div.  of  Forest 
»logy. 
Royset 

lalytica  Chimica  Acta  ACACAM,  Vol.  178,  No. 
p  223-230,  December  15,  1985.  5  fig,  2  tab,  14 
r. 

scriptors:  •Chromogenic  reagents,  'Flow-injec- 
n  determination,  'Water  analysis,  'Chromatog- 
>hy,  'Colorimetry,  'Aluminium,  Pollution, 
rtals. 

rocatechol  violet  (PCV),  aluminon,  eriochrome 
mine  R  (ECR)  and  eriochrome  cyanine  R  with 
yltrimethylammonium  bromide  (ECR/CTA) 
vc  been  compared  as  chromogenic  reagents  for 
s  flow-injection  determination  of  aluminium  in 
ter.  The  detection  limit  of  the  ECR/CTA 
thod  is  1  microgram  Al/1,  and  of  the  PCV  and 
31  methods  are  5  microgram  Al/1.  Interference 
in  iron,  fluoride,  phosphate  and  the  acidity  of 
I  sample  were  investigated.  The  interference 
m  iron  was  suppressed  by  hydroxylammonium 
oride/l,10-phenanthroline  in  the  PCV  and 
H/CTA  methods  at  concentrations  less  than  5 
;  Fe/1.  In  the  ECR  and  aluminon  methods,  iron 
5  mg/1)  has  been  masked  by  ascorbic  acid, 
wride  at  <0.2  mg/1  can  be  tolerated  in  all 
thods.  The  aluminon  method  could  tolerate  up 
about  500  mg/1  phosphate-P,  but  phosphate  is 
i  to  interfere  at  concentrations  higher  than  5  mg 
in  the  three  other  methods.  AH  methods  are 
sitive  to  changes  in  acidity  of  the  samples;  the 
dity  should  be  0.08-0.12  M  HCI.  (Author's  ab- 
ict) 
(7-02165 


PARATION  AND  AUTOMATIC  SPECTRO- 
IOTOMETRIC  DETERMINATION  OF  LOW 
NCENTRATIONS  OF  CYANLDE  LN  WATER, 

Japesti  Mueszaki  Egyetem  (Hungary).  Inst,  for 
neral  and  Analytical  Chemistry. 
Hangos-Mahr,  E.  Pungor,  and  V.  Kuznecov. 
alytica  Chimica  Acta  ACACAM,  Vol.  178,  No. 
5  289-298,  December  15,  1985.  7  fig,  6  tab,  27 


scriptors:  •Separation,  'Water  analysis,  *Cya- 
e,  •Spectrophotometry,  *  Semi-automatic 
thod,  Infra-red,  Photometery,  Pollutants,  Trace 
els. 

ni-automatic  methods  have  been  described  for 
routine  determination  of  cyanide  in  water, 
mbrane  diffusion  and  isothermal  distillation 
re  examined  for  the  separation/concentration  of 
aide.  An  air-segmented  flow  analyzer  was  used 
quantify  cyanide.  Two  classical  spectrophoto- 
tric  methods  had  been  adapted  and  compared, 
cyanide  concentrations  exceeding  1  mg/1,  the 
thod  based  on  reaction  with  picric  acid  was 
likable.  A  modified  Aldridge  method  was  said 
>e  far  better  for  lower  concentrations.  Combina- 
i  of  isothermal  distillation  with  the  automatic 
*>on  of  the  Aldridge  method  was  suitable  for 
determination  of  cyanide  in  waters  in  the  con- 
tration  range  0.01-10  mg/1.  Interference  by  sul- 
de  and  sulphite  and  their  removal  is  described, 
ithor's  abstract) 
7-02166 


E  OF  DISPOSABLE  CLEAN-UP  COLUMNS 
R  SELECTIVE  REMOVAL  OF  HUMIC  SUB- 
VNCES  PRIOR  TO  MEASUREMENTS  WITH 
TTRATE  ION-SELECTTVE  ELECTRODE, 

ad  Univ.  (Sweden).  Dept  of  Analytical  Chemis- 

^•iky,  G.  Marko-Varga,  and  J.  A.  Jonsson. 


Analytica  Chimica  Acta  ACACAM,  Vol.  178,  No. 
2,  p  307-312,  December  15,  1985.  2  fig,  4  tab,  16 
ref. 

Descriptors:  •Clean-up  column,  'Water  analysis, 
•Nitrates,  •Humic  substances,  •Removal,  *Eu- 
trophication,  'Ion-selective  electrode,  Pollution, 
Humic  acids,  Ion-chromatography. 

Determination  of  nitrate  in  soils  and  natural  waters 
is  important  while  studying  the  eutrophication  of 
waters.  Humic  substances  are  inevitably  present  in 
such  samples  and  cause  severe  interferences  in 
most  methods  for  determining  nitrate.  Nitrate  is 
often  determined  with  a  nitrate  ion-selective  elec- 
trode, but  spectrophotmetric  and  ion-chromatogra- 
phic  methods  have  also  been  used.  Recently,  the 
use  of  a  clean-up  column  for  selective  removal  of 
humic  compounds  had  been  reported  prior  to  ion- 
chromatographic  determinations  of  nitrate  and  sul- 
fate. A  sample  clean-up  prior  to  measurements  by 
ion  selective  electrode  was  investigated.  The  dis- 
posable columns  had  been  packed  with  chemically- 
bonded  amine  material.  The  method  was  applied  to 
natural  water  samples  with  high  contents  of  humic 
substances.  The  nitrate  concentrations  found  were 
in  good  agreement  with  determinations  by  ion 
chromatography.  (Khumbatta-PTT) 
W87-02167 


INFLUENCE  OF  TRANSITION  METAL  COM- 
PLEXES ON  ATMOSPHERIC  DROPLET 
ACIDITY, 

Bell  Labs.,  Murray  Hill,  NJ. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-02173 


POTENTIALLY  TOXIC  CONCENTRATIONS 
OF  TRLETHYL  LEAD  LN  BLACK  FOREST 
RAINWATER  SAMPLES, 

Max-Planck-Inst    fuer    Medizinische    Forschung, 
Heidelberg  (Germany,  F.R.).  Abt.  Physiologic 
H.  Faulstich,  and  C.  Stournaras. 
Nature  NATUAS,  Vol.  317,  No.  6039,  p  714-715, 
October  24,  1985.  2  fig,  16  ref. 

Descriptors:  'Toxic  pollutants,  'Lead,  *Water  pol- 
lution sources,  •Triethyl  lead,  *Black  Forest, 
•Rain  water,  Precipitation,  Pollution,  Atomic  ab- 
sorption, Heavy  metals. 

European  forest  damage  is  speculated  to  have  been 
caused  by  the  continual  exposure  of  trees  to  rain- 
water which  is  said  to  contain  trialkyl  lead  salts 
(R3PbX;  R  =  ethyl,  methyl).  These  are  said  to  be 
degradation  products  of  tetraalkyl  lead  (R4Pb) 
which  are  added  to  petroleum  as  anti-knock 
agents;  they  inhibit  the  tubulin  polymerization  and 
are  highly  toxic  to  mammalian  and  plant  cells.  The 
analysis  is  made  of  rainwater  samples  collected  at 
two  sites  in  the  Black  Forest  FRG,  where  the 
total  lead  content  were  measured  by  atomic  ab- 
sorption and  were  found  to  be  in  the  the  range 
previously  determined  for  rural  areas.  The  portion 
of  R3PbX  was  assayed  by  the  inhibition  of  pork 
brain  tubulin  polymerization.  R3PbX  was  present 
in  one-third  of  all  rainwater  samples.  The  highest 
concentration  was  0.3  micromolar  which  is  1000 
times  higher  than  previously  reported.  For  com- 
parison, 1  micromolar  R3PbX  killed  soybean  cells 
or  neuroblastoma  cells  in  culture.  (Author's  ab- 
stract) 
W87-02175 


MEASUREMENT  OF  ORGANIC  CARBON  LN 
POLAR  SNOW  SAMPLES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

M.  S.  Twickler,  M.  J.  Spencer,  W.  B.  Lyons,  and 

P.  A.  Mayewski. 

Nature  NATUAS,  Vol.  320,  No.  6058,  p  156-158, 

March  13  1986.  1  fig,  1  tab,  36  ref.  EPA  Grant 

APP-0306-1983. 

Descriptors:  •Organic  carbon,  'Snow,  *Polar 
snow,  Carbon  isotopes,  Carbon- 14,  Precipitation, 
Firn,  Palaeoatmospheres. 

Glaciers  provide  a  unique  medium  for  the  study  of 
palaeoatmospheric     chemistry,     particularly     the 


polar  glaciers  where  chemical  records  may  be  pre- 
served for  at  least  several  hundred  thousand  years. 
Gaseous  forms  of  organic  carbon  have  been  re- 
ported in  polar  ice  but  these  are  considered  the 
first  measurements  of  organic  carbon  from  polar 
firn  samples.  These  measurements  are  the  lowest 
reported  for  organic  carbon  in  precipitation.  Dis- 
solved organic  carbon  in  Greenland  snow  has  a 
seasonal  deposition  pattern  with  higher  concentra- 
tions observed  in  the  winter/spring  period.  The 
source  of  the  organic  carbon  in  Greenland  snow 
could  not  be  identified,  but  three  possibilities  are 
discussed.  The  dissolved  organic  carbon  may  be  an 
input  of  marine  organic  carbon  and  be  similar  in 
source  to  Cl(-)  or  it  may  represent  a  natural  conti- 
nental source  similar  to  Al(+3)  or  it  may  have  its 
origin  from  an  anthropogenic  source  similar  to  the 
winter/spring  S04(-)  signal.  (Khumbatta-PTT) 
W87-02178 


PRECISION  OF  A  FIELD  METHOD  FOR  DE- 
TERMINATION OF  PH  LN  DILUTE  LAKES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 
J.  T.  Turk. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
No.  3/4,  p  237-242,  1986.  1  fig,  1  tab,  8  ref.  EPA 
Interagency  agreement  AD-14-F2A262. 

Descriptors:  *Hydrogen  ion  concentration,  *Dilute 
lakes,  Extreme  weather  conditions,  Colorado, 
Field  measurements,  pH  meter,  Buffers. 

An  onsite  method  for  determination  of  pH  in  dilute 
lakes  and  documentation  of  the  precision  of  the 
method  are  presented.  Replicate  pH  measurements 
were  taken  with  a  pH  meter  in  three  dilute  lakes 
during  extreme  conditions.  Results  indicate  that 
pH  can  be  measured  in  the  field  with  a  variance 
due  to  measurement  error  of  0.005  unit.  Error  of 
the  field  technique  in  measuring  the  pH  of  dilute 
solutions  in  the  laboratory  ranged  from  less  than 
0.01  unit  in  dilute  strong-acid  solutions  to  about 
0.05  unit  in  air-saturated  deionized  water.  (Main- 
PTT) 
W87-02186 


REACTOR  TECHNIQUE  FOR  PREDICTION 
OF  DISSOLVED  OXYGEN  PROFILES  LN 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  H.  Sherrard,  R.  C.  Hoehn,  and  J.  F.  Salgado. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
No.  3/4,  p  259-266,  1986.  6  fig,  7  ref. 

Descriptors:  'Dissolved  oxygen  profiles,  'Streams, 
Streeter  Phelps  model,  Dissolved  oxygen  meter, 
Bactopeptone,  Open-stirred  reactor,  Wastewater, 
Carbonaceous  oxygen  demands,  Nitrogenous 
oxygen  demands. 

A  laboratory  experiment  that  can  provide  signifi- 
cant design  information  to  environmental  scientists 
and  engineers  can  be  performed  rapidly  and  inex- 
pensively with  an  open  stirred-reactor  that  simu- 
lates a  receiving  stream.  The  experiment  requires 
only  a  laboratory  beaker,  stirring  apparatus,  dis- 
solved oxygen  meter,  wastewater  sample,  and  re- 
ceiving stream  sample.  Wastewater  and  receiving 
stream  water  are  mixed  in  the  beaker  and  stirred  at 
different  speeds  to  obtain  different  reaeration  rates. 
A  probe  is  used  to  monitor  dissolved  oxygen  con- 
centrations of  the  mixture.  A  series  of  experiments 
were  performed  at  different  waste  loadings  and 
different  reaeration  rates.  Sample  results  are  shown 
which  indicate  that  the  depletion  of  dissolved 
oxygen  is  due  both  to  carbonaceous  and  nitrogen- 
eous  oxygen  demands.  This  technique  can  be  used 
to  predict  response  of  a  receiving  stream  to  a  waste 
discharge  without  use  of  a  mathematical  model. 
Results  are  shown  which  illustrate  the  difference 
between  experimental  results  and  theoretical  pre- 
dictions. (Author's  abstract) 
W87-02188 


STABLE  SULFUR  ISOTOPE  RATIOS  AS  A 
TOOL  FOR  INTERPRETING  ECOSYSTEM 
SULFUR  DYNAMICS, 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


1 


Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
R.  D.  Fuller,  M.  J.  Mitchell,  H.  R.  Krouse,  B.  J. 
Wyskowski,  and  C.  T.  Driscoll 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.  1/2,  p  163-171,  1986.  4  fig,  27  ref. 

Descriptors:  'Sulfur  isotopes,  'Ecosystems,  Soil 
leachates.  Precipitation,  Stream  solutions,  New 
Hampshire,  Mass  spectrometry,  Soil  horizons. 

Stable  S  isotope  ratios  (delta34S)  were  evaluated  in 
soil  solution  leachates,  soluble  plus  adsorbed  soil 
SOH2-),  soil  organic  S,  precipitation,  and  stream 
solutions  along  an  elevational  gradient  at  the  Hub- 
bard Brook  Experimental  Forest  in  New  Hamp- 
shire. The  delta34S  of  soil  organic  S  varied  with 
soil  horizon  and  vegetation  type,  but  was  generally 
more  negative  than  adsorbed  or  soil  solution 
S04(2-).  In  the  Bh  horizon,  delta34S  of  organic  S 
was  typically  more  negative  than  the  Oa  horizon 
or  lower  mineral  soil.  The  patterns  suggest  a  com- 
bination of  plant  and  microbial  fractionation  proc- 
esses. Stream  delta34S  values  decreased  with  de- 
creasing elevation  and  were  correlated  with  de- 
creases in  S04(2-)  concentration,  suggesting  an 
additional  S  source  in  higher  elevation  coniferous 
sites  with  a  unique  delta  34S.  (Author's  abstract) 
W87-02204 


OCCURRENCE  IN  WATER  OF  VIRUSES  OF 
PUBLIC  HEALTH  SIGNIFICANCE, 

Welsh  Water  Authority,  Powys. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02209 


POLLUTION  OF  FRESHWATER  AND  ESTU- 
ARIES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

W.  R.  White,  and  A.  F.  Godfree. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  67S-79S,  1985.  7  fig,  3  tab,  20 
ref. 

Descriptors:  'Rivers,  'Estuaries,  'Microorg- 
naisms,  •Monitoring,  Escherichia  coli,  Feces,  Bac- 
teria, Seagulls,  Wastewater  disposal,  England, 
Water  quality,  Public  health,  Water  pollution. 

The  importance  of  monitoring  microbiological  pa- 
rameters such  as  fecal  indicator  bacteria  for  water 
quality  management  of  rivers  and  estuaries  is  dis- 
cussed. Principal  inputs  of  the  fecal  indicator  bac- 
teria parameter  such  as  E.  coli  and  sewage  effluent 
discharge  are  reviewed  for  several  rivers  in  Eng- 
land. It  is  recommended  that  microbiological  pa- 
rameters be  used  to  monitor  surface  water  quality 
and  that  more  information  be  obtained  on  the 
factors  affecting  microorganism  survival,  the  best 
organisms  to  use  as  bacteriological  indicators  and 
the  relationship  between  the  presence  of  microor- 
ganisms and  public  health  problems.  (Michael- 
PTT) 
W87-02212 


CHARACTERIZATION  OF  MICROBIAL  POP- 
ULATIONS IN  POLLUTED  MARINE  SEDI- 
MENTS, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

R.  J.  Parkes,  and  J.  Taylor. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  155S-173S,  1985.  5  fig,  5  tab, 
1 14  ref. 

Descriptors:  'Water  pollution,  *Marine  bacteria, 
•Marine  sediments,  •Microscopic  analysis,  •Bacte- 
rial analysis,  Fluorescence,  Radioactive  tracers, 
Oxygen  uptake,  Biochemistry,  Adenosine  triphos- 
phate. 

The  relative  benefits  and  limitations  of  techniques 
for  characterizing  microbial  populations  and  deter- 
mining bacterial  activity  in  polluted  marine  sedi- 
ments are  discussed.  Direct  microscopic  counting 
techniques  include  epifluorescence  microscopy,  au- 
toradiography, the  fluorescent  antibody  technique 
and  direct  counting  of  actively  respiring  bacteria 
and  the  frequency  of  dividing  cells.  Bacterial  activ- 
ity  measurement   techniques   include   radioactive 


tracer  methods  and  measurement  of  electron  trans- 
port activity,  sediment  oxygen  uptake  and  microbi- 
al productivity.  Biochemical  measures  of  biomass 
using  adenosine  triphosphate  and  analysis  of  micro- 
bial cell  wall  constituents  are  also  evaluated.  The 
complexity  of  the  sediment  environment  dictates 
that  all  methods  used  to  characterize  bacterial  pop- 
ulations be  evaluated  with  an  understanding  of 
their  limitations  and  an  awareness  of  the  difficulty 
in  applying  conversion  factors  derived  from  labo- 
ratory isolates  which  may  have  different  composi- 
tions andproperties  than  sediment  bacteria.  (Mi- 
chael-PTT) 
W87-02217 


CHARACTERIZATION  OF  COMMERCIAL 
AROCLORS  BY  AUTOMATED  MASS  SPEC- 
TROMETRIC  DETERMINATION  OF  POLY- 
CHLORINATED  BWHENYLS  BY  LEVEL  OF 
CHLORINATION, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

A.  L.  Alford-Stevens,  T.  A.  Bellar,  J.  W. 
Eichelberger,  and  W.  L.  Budde. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  9, 
p  2014-2022,  August  1986.   1  fig,  6  tab,  20  ref. 

Descriptors:  'Pollution  identification,  'Polychlori- 
nated  biphenyls,  *Aroclors,  "Mass  spectrometry, 
•Chlorination,  Measuring  instruments,  Gas  chro- 
matography, Calibration,  Water  sampling,  Com- 
puters, Chlorinated  hydrocarbons,  Detection 
limits. 

An  automated  technique  for  identification  and 
measurement  of  the  presence  of  polychlorinated 
biphenyls  (PCB)  formulations  (manufactured  and 
sold  as  Aroclors)  in  which  PCBs  are  characterized 
by  level  of  chlorination  using  PCB  congeners  to 
calibrate  a  mass  spectrometry  detector  is  de- 
scribed. Although  individual  PCBs  were  not  iden- 
tified, this  procedure  provided  information  on  rela- 
tive retention  time,  relative  abundance  and  level  of 
congener  chlorination  represeted  as  gas  chromato- 
graphic peaks.  Individual  Aroclors  can  be  easily 
determined,  and,  while  mixed  determinations  are 
possible,  they  are  impractical  for  routine  analysis 
of  environmental  samples.  The  accuracy  of  this 
approach  depends  on  the  similarity  of  injected 
quantities  of  sample  extracts  and  solutions  contain- 
ing reference  Aroclors.  Detection  limits  are  esti- 
mated for  individual  components  of  isomer  groups 
measured  in  extracts  of  reagent  water  fortified 
with  mixed  Aroclors.  (See  also  W87-02230)  (Mi- 
chael-PTT) 
W87-02229 


ACCURACY  AND  PRECISION  OF  DETERMI- 
NATION OF  CHLORINATED  PESTICIDES 
AND  POLYCHLORINATED  BD7HENYLS 
WITH  AUTOMATED  INTERPRETATION  OF 
MASS  SPECTROMETRIC  DATA, 
Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

A.  L.  Alford-Stevens,  T.  A.  Bellar,  J.  W. 
Eichelberger,,  and  W.  L.  Budde. 
Analytical  Chemistry  ANCHAM,  Vol.  58.  No.  9, 
p  2022-2029,  August   1986.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
•Chlorinated  hydrocarbons,  •Polychlorinated  bi- 
phenyls, ^Computers,  *Mass  spectrometry,  *Data 
interpretation,  Water  analysis,  Detection  limits, 
River  water. 

The  accuracy  and  precision  of  the  Environmental 
Protection  Agency's  Method  680  for  identification 
of  polychlorinated  biphenyls  (PCBs)  according  to 
level  of  chlorination  was  evaluated  using  comput- 
er-assisted analysis  of  the  mass  spectra  of  PCBs  and 
21  chlorinated  pesticides  present  in  water  samples. 
A  splitless,  cold-trapping  technique  was  used  to 
alleviate  the  problem  of  variability  of  pesticide 
analyte  relative  retention  times  caused  by  nonre- 
producible  initial  column  temperature.  In  the  three 
sets  of  fortified  water  extracts,  the  largest  relative 
standard  deviation  of  replicate  measurements  was 
8.4%  for  individual  pesticides,  16%  for  PCB 
isomer  groups  and  2.9%  for  total  PCBs.  Method 
bias  was  calculated  for  each  of  the  three  data  sets 
and  highest  bias  was  observed  with  river  water 


extracts.  The  detection  limit  for  each  pesticide  in 
reagent  waater  is  approximately  one  microgram 
per  liter.  (See  also  W87-02229)  (Michael-PTT) 
W87-02230 


DETERMINATION  OF  SELECTED  NEUTRAL 
PRIORITY  ORGANIC  POLLUTANTS  IN 
MARINE  SEDIMENT,  TISSUE,  AND  REFER- 
ENCE MATERIALS  UTILIZING  BONDED- 
PHASE  SORBENTS, 

Environmental  Protection  Agency,  Narragansett, 
RI. 

R.  J.  Ozretich,  and  W.  P.  Schroeder. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  9, 
p  2041-2048,  August  1986.   1  fig,  9  tab,   13  ref. 

Descriptors:  *  Pollutant  identification,  'Organic 
compounds,  'Marine  sediments,  'Animal  tissue*, 
Extraction  procedures,  Detection  times,  Marine 
animals,  Solvents,  Silica,  Tissue  analysis. 

Extraction  and  cleanup  procedures  that  use  a 
single  solvent  and  prepackaged,  bonded  phase  sili- 
cas for  recovery  of  neutral  priority  organic  com- 
pounds from  contaminated  marine  sediments, 
marine  animal  tissue  and  reference  materials  are 
described.  Recoveries  compared  favorably  with 
published  mean  values.  Recovery  efficiencies  were 
determined  by  spiking  marine  sediments  and  t 
mussel  tissue  homogenate.  Mean  recoveries  of  22 
priority  organic  pollutants  from  sediments  ranged 
from  0  to  84%  with  a  mean  recovery  of  71%  and  a 
9%  relative  standard  deviation.  Mean  recoveries  of 
13  priority  organic  pollutants  from  tissue  homog- 
enate ranged  from  7%  to  76%  with  a  median 
recovery  of  64%  and  5%  deviation.  The  effects  of 
sediment  type  and  storage  method  on  spike  recov- 
eries are  also  discussed.  This  method  can  result  in 
significant  reductions  in  time,  solvent  volume  and 
complexity  of  procedures  used  to  extract,  clean 
and  fractionate  marine  sediment  and  tissue  samples 
for  organic  pollutant  analysis.  (Michael-PTT) 
W87-02231 


EVALUATION  OF  GRAPHITIZED  CARBON 
BLACK  CARTRIDGES  FOR  RAPID  ORGANIC 
TRACE  ENRICHMENT  FROM  WATER:  AP- 
PLICATION TO  PRIORITY  POLLUTANT 
PHENOLS, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
C.  Borra,  A.  Di  Corcia,  M.  Marchetti,  and  R. 
Samperi. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  9, 
p  2048-2052,  August  1986.  2  fig,  6  tab,  17  ref. 

Descriptors:  'Carbon  black,  'Pollution  identifica- 
tion, 'Phenols,  'Water  analysis,  'Enrichment,  Po- 
larity, Graphite,  Detection  limits,  Surface  water, 
Chlorophenol. 

The  feasibility  of  using  trace  enrichment  of  pollut- 
ant phenols  on  a  graphitized  carbon  black  (GCB) 
cartridge  to  retain  very  polar  compounds  from 
water  samples  was  evaluated.  Optimization  studies 
were  performed  to  quantitatively  recover  phenols 
from  the  GBC  surface.  Phenol  recovery  was  not 
affected  by  sampling  rate.  Sorbent  extraction  effi- 
ciency was  determined  by  sampling  up  to  four 
liters  of  distilled  water.  Even  at  this  rate,  only 
phenol  and  part  of  o-chlorophenol  was  lost.  The 
matrix  effect  was  identified  by  extracting  phenols 
spiked  in  water  samples  from  different  sources. 
Phenol  trapping  efficiency  of  the  GCB  method 
was  compared  with  that  of  a  CI 8  bonded  phase 
column.  The  GCB  water  analysis  technique  result- 
ed in  determination  of  phenols  with  a  detection 
limit  of  4-40  parts  per  trillion  (pptr),  except  for 
phenol  which  was  detected  at  250  pptr  in  surface 
water.  (Author's  abstract) 
W87-02232 


DETERMINATION  OF  BERYLLIUM  IN  NAT- 
URAL WATERS  IN  REAL  TIME  USING  ELEC- 
TRON CAPTURE  DETECTION  GAS  CHROMA- 
TOGRAPHY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

C.  I.  Measures,  and  J.  M.  Edmond. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  9, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


2065-2069,  August  1986.  5  fig,  3  tab,   15  ref. 

sscriptors:  'Pollutant  identification,  'Beryllium, 
lectron  capture  gas  chromatography,  'Natural 
iters,  Seawater,  Detection  limits,  River  water, 
in  water,  Trace  elements,  Water  analysis. 

method  for  real  time  determination  of  beryllium 
seawater  at  ocean  concentration  levels  using 
ctron  capture  gas  chromatography  is  described, 
e  technique  detects  the  l,l,l-trifluoro-2,4-pen- 
edione  derivative  and  has  a  detection  limit  of 
>ut  2  pM  and  a  relative  precision  of  plus  or 
lus  5%  at  23  pM.  Sample  contamination  control 
luirements  to  achieve  determination  at  this  level 
described.  The  method  has  been  applied  to 
red  acidified  seawater  samples  in  the  laboratory 
1  at  sea  on  three  oceanographic  cruises.  The 
thod  has  also  been  used  to  detect  beryllium  in 
ler  natural  waters,  including  rain  water,  hydro- 
rmal  fluids  and  aqueous  digests  of  rocks.  This 
unique  provides  considerable  advantages  in 
ms  of  sensitivity,  lower  sample  volume  require- 
nts  and  suitability  for  use  at  sea.  (Michael-PTT) 
17-02233 


ALYSIS  OF  ELEVEN  TRIAZINES  IN  NATU- 
L  WATERS, 

lada  Centre  for  Inland  Waters,  Burlington  (On- 
o). 

B.  Lee,  and  Y.  D.  Stokker. 
imal  -  Association  of  Official  Analytical  Chem- 
JANCA2,  Vol.  69,  No.  4,  p  568-572,  July- 
gust  1986.  4  fig,  4  tab,  28  ref. 

scriptors:  'Triazines,  'Pollutant  identification, 
trbicides,  'Natural  waters,  'Water  analysis,  Gas 
omatography,  Nitrogen  phosphorus  detectors, 
ce  Ontario,  Detection  limits,  Simetone,  Sime- 


.alidated  procedure  for  quantitative  determina- 
i  of  1 1  triazine  herbicides  in  natural  water  using 
chromatography  with  a  nitrogen  phosphorus 
ector  is  described.  Triazine  residues  were  ex- 
ited from  water  by  methylene  chloride  and 
ined  up  on  a  10%  deactivated  Florisil  column 
ig  3%  methanol  in  benzene  as  eluant.  Extracts 
•e  quantified  in  two  separate  runs  and  could  be 
lyzed  in  a  single  run.  The  method  has  been 
[dated  at  10,  1  and  0.1  micrograms  per  liter 
ig  fortified  distilled  water  and  samples  of  Lake 
tario  water.  Triazine  recoveries  at  all  levels  of 
ification  ranged  from  87%  to  108%  with  the 
eption  of  simetone  and  simetryne  which  were 
ut  80%  recovered  in  certain  cases.  The  detec- 
i  limit  for  all  tramnes  in  this  method  is  0.025 
rograms  per  liter.  (Author's  abstract) 
7-02234 


3STIFICATION  OF  CIS-  AND  TRANS- 
2rJ,4-PENTACHLORO-4-(l- 

thylethoxy)-i,3-butadeene  resi- 
es  in  mississippi  river  fish, 

xi  and  Drug  Administration,  Washington,  DC. 
'.  of  Chemical  Technology. 
P.  Yurawecz,  J.  Y.  T.  Chen,  and  B.  J.  Puma, 
rnal  -  Association  of  Official  Analytical  Chem- 
JANCA2,  Vol.  69,  No.  4,  p  586-591,  July- 
just  1986.  4  fig,  3  tab,  15  ref. 

tcriptors:  'l,l,2,3,4-Pentachloro-4-(l-methy- 
ioxy)-l,3-butadiene,  'Isomers,  'Residues,  *Pol- 
at  identification,  'Pesticides,  'Buffalo  fish,  Or- 
ophosphorus  compounds,  Organochlorine  com- 
inds,  Mississippi  River,  Contamination,  Mass 
ctrometry. 

me  analysis  of  buffalo  fish  suspected  to  be  con- 
linated  by  cis-  and  trans-isomers  of  1,1,2,3,4- 
tachloro-4-(  1  -methylethoxy)- 1 ,3-butadiene 
fn  from  the  Mississippi  River  at  and  near  St. 
lis,  MO  was  performed  by  using  the  AOAC 
Itiresidue  method  for  detecting  organochlorine 
I  organophosphorus  pesticides.  In  tests  on 
ted  fish,  both  isomers  were  quantitatively  re- 
'ered  and  a  mixture  of  the  isomers  was  synthe- 
id  by  reacting  hexachlorobutadiene  with  sodium 
jropoxide.  Separation  of  the  reaction  products 
vided  reference  standards  of  the  individual  iso- 
rs  for  identification  and  quantification  of  the 


residues.  The  stereospecificity  of  the  synthesis  re- 
action is  discussed  and  infrared  and  mass  spectral 
data  are  presented.  (Author's  abstract) 
W87-02235 


DETERMINATION   OF   TRACE   METALS   IN 
LOW    IONIC    STRENGTH    WATERS    USING 
ZEEMAN  AND  DEUTERIUM  BACKGROUND 
CORRECTION    FOR    GRAPHITE    FURNACE 
ATOMIC  ABSORPTION  SPECTROMETRY, 
Geological  Survey,  Arvada,  CO. 
M.  J.  Fishman,  G.  R.  Perryman,  L.  J.  Schroder, 
and  E.  W.  Matthews. 

Journal  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  69,  No.  4,  p  704-708,  July- 
August  1986.  5  tab,  8  ref. 

Descriptors:  'Trace  metals,  'Water  analysis,  'Ions, 
•Deuterium,  'Atomic  absorption  spectroscopy, 
Cadmium,  Chromium,  Cobalt,  Copper,  Lead,  Man- 
ganese, Nickel,  Zinc,  Detection  limits. 

Two  U.S.  Geological  Survey  water  quality  labora- 
tories evaluated  Zeeman  and  deuterium  back- 
ground correction  techniques  for  graphite  furnace 
atomic  absorption  spectroscopy  detection  of  trace 
metals  in  low  ionic  water.  A  L'vov-type  platform 
was  used  to  determine  the  presence  of  cadmium, 
chromium,  cobalt,  copper,  lead,  manganese,  nickel 
and  zinc  in  blind  samples  of  water.  Matrix  modi- 
fiers were  used  to  determine  cadmium,  chromium, 
lead,  manganese  and  zinc.  Results  were  compara- 
ble for  all  metals,  except  cadmium  and  nickel. 
Detection  limits  can  be  changed  by  varying  the 
sample  injection  volume,  using  multiple  injections 
or  changing  the  analytical  wavelength.  Analytical 
ranges  for  a  20  microliter  sample  volume  are  pre- 
sented. (Michael-PTT) 
W87-02236 


COMPARATTVE  STUDY  OF  MEMBRANE  FTL- 
TRATION  AND  ENRICHMENT  MEDIA  FOR 
THE  ISOLATION  AND  ENUMERATION  OF 
PSEUDOMONAS  AERUGINOSA  FROM 
SEWAGE,  SURFACE  WATER,  AND  SWIM- 
MING POOLS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 

A.  H.  Havelaar,  M.  During,  and  E.  H.  M.  Delfgou- 
Van  Asch. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
31,  No.  8,  p  686-692,  August  1985.  9  tab,  26  ref. 

Descriptors:  'Membrane  filters,  'Enrichment, 
'Pseudomonas  aeruginosa,  'Wastewater,  'Surface 
water,  'Whirlpools,  'Culture  media,  Water  analy- 
sis, Bacterial  analysis,  Bacteria,  Chlorination,  Cel- 
lulose acetate  membranes. 

A  comparative  study  of  membrance  filtration  and 
enrichment  media  for  isolation  and  enumeration  of 
Pseudomonas  aeruginosa  from  raw  sewage,  sec- 
ondary effluent,  river  water  and  whirlpool  water  is 
presented.  An  mPA-B  medium  gave  good  recov- 
ery of  both  vital  and  chlorine-injured  P.  aeruginosa 
and  is  recommended  for  use  in  analysis  of  chlorin- 
ated swimming  pool  water.  Analysis  of  sewage- 
polluted  water  with  this  medium  showed  reduced 
selectivity  due  to  low  verification  rates  and  over- 
growth by  competitive  flora.  An  mPA-D  medium 
that  was  modified  by  addition  of  cetrimide  and 
omission  of  sulphapyridine  and  actidione  was  more 
selective,  but  chlorine  injured  cells  were  complete- 
ly inhibited.  A  C-390  medium  was  highly  selective, 
but  could  not  be  used  with  conventional  mem- 
brance filtration  because  cellulose  ester  filters 
interfered  with  the  selective  action.  Selectivity 
could  be  improved  by  using  polysulphone  filters 
and  increasing  the  C-390  concentration,  but  it  was 
strongly  inhibitory  to  P  aeruginosa.  Two  other 
filtration  media  were  tested  which  were  inhibitory 
to  chlorine-injured  cells.  There  was  little  differ- 
ence between  the  several  types  of  membrane  filters 
that  were  tested.  Asparagine  broth  showed  good 
recovery  in  a  most-probable-number  technique 
while  malachite  green  broth  was  inhibitory  to 
chlorine-injured  cells.  (Michael-PTT) 
W87-02254 


CHEMICAL  AND  BACTERIOLOGICAL  COM- 
POSITION OF  GRANULAR  METHANOGENIC 
SLUDGE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02255 


ETHYLENE  PRODUCTION  BY  POTATO, 
RADISH,  AND  SOYBEAN  LEAF  TISSUE 
TREATED  WITH  SIMULATED  ACID  RAIN, 

Ohio    Agricultural    Research    and    Development 
Center,  Wooster.  Dept.  of  Plant  Pathology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02265 


OPTICAL  PROPERTTES  OF  NEW  ZEALAND 
LAKES:  U.  UNDERWATER  SPECTRAL  CHAR- 
ACTERISTICS AND  EFFECTS  ON  PAR  AT- 
TENTUATION, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02309 


ORGANIC  INDICATORS  OF  GROUNDWATER 
POLLUTION  BY  A  SANITARY  LANDFILL, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Madrid  (Spain). 

J.  Albaiges,  F.  Casado,  and  F.  Ventura. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1153-1159,  September  1986.  7  fig,  2  tab,  24  ref. 

Descriptors:  'Organic  compounds,  'Groundwater 
pollution,  'Sanitary  landfills,  'Barcelona,  'Spain, 
Carboxyhc  acids,  Proteins,  Lipids,  Lignins,  Nico- 
tine, Caffeine,  Phthalates,  Leachates. 

The  organic  composition  of  leachate  from  the  Bar- 
celona sanitary  landfill  is  described.  According  to 
the  low  degree  of  stabilization  of  the  disposed 
garbage,  the  acid  fraction  accounts  for  80-90%  of 
the  total  organic  extract.  More  than  50  individual 
organic  components  have  been  identified,  indicat- 
ing catabolic  degradation  of  lipids  (e.g.  C4-C11 
carboxylic  acids),  proteins  (e.g.  indole  derivatives) 
and  lignins  (e.g.  p-hydroxyphenyl  derivatives)  or 
simply  compounds  originally  present  in  the  refuse 
that  have  been  washed  out  by  percolating  waters 
(nicotine,  caffeine,  phthalates).  To  obtain  a  moni- 
toring system  for  the  groundwater  pollution  origi- 
nated by  this  landfill  leachate,  an  analytical  method 
is  proposed  based  on  the  GC-ECD  fingerprinting 
of  groundwater  acidic  extracts  after  derivatization 
with  pentafluorobenzyl  bromide.  The  chromato- 
gram  contains  carboxylic  and  phenolic  compo- 
nents and  the  profiles  exhibited  by  waters  from 
several  test  wells  in  the  downstream  edge  of  the 
landfill  were  indicative  of  the  suspected  leachate 
pollution.  (Author's  abstract) 
W87-02362 


DETERMINATION  OF  TOTAL  PHOSPHORUS 
IN  SEAWATER  BY  NITRATE  OXIDATION  OF 
THE  ORGANIC  COMPONENT, 

British  Columbia  Univ.,  Vancouver. 
A.  D.  Cembella,  N.  J.  Antia,  and  F.  J.  R.  Taylor. 
Water  Research  WATRAG,  Vol.  20,  No.  9,  p 
1197-1199,  September  1986.  3  tab,  10  ref. 

Descriptors:  'Phosphorus,  'Seawater,  'Nitrate  ox- 
idation, 'Chemical  analysis,  Organic  compounds, 
Oxidation,  Organic  phosphorus,  Esters,.  Anhy- 
drides. 

The  determination  of  total  phosphorus  dissolved  in 
seawater  is  achieved  by  the  magnesium  nitrate 
oxidation  of  the  organic  component,  concomitant 
with  depolymerization  of  polyphosphate  residues, 
followed  by  the  standard  molybdate  colorimetric 
determination  of  the  liberated  orthophosphate. 
This  method  gave  93-100%  recovery  of  phospho- 
rus from  inorganic  metaphosphate  and  polyphos- 
phate, phosphate  esters  and  anhydrides,  nucleo- 
tide^, phospholipid  and  phosphonates.  It  is  shown 
to  be  superior  to  the  perchlorate-oxidation  or  high- 
intensity  u.v. -irradiation  methods  for  quantitative  P 
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recovery  from  phosphonates  and  polyphosphates, 
while  proving  equal  in  P  recovery  to  the  auto- 
clave-requiring persulfate-oxidation  method.  (Au- 
thor's abstract) 
W87-02367 


NITROGEN-ISOTOPE  STUDY  OF  THE 
SOURCES  OF  NITRATE  CONTAMINATION 
IN  GROUNDWATER  OF  THE  PLEISTOCENE 
COASTAL  PLAIN  AQUIFER,  ISRAEL, 

Weizmann   Inst,    of  Science,   Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02406 


ACTIVATED       SLUDGE       RESPIROMETRIC 
MEASUREMENTS, 

United  Nations  Development  Programme,  Maputo 

(Mozambique). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-02407 


COMPARISON  OF  POSITIVELY  CHARGED 
MEMBRANE  FTLTERS  AND  THEIR  USE  IN 
CONCENTRATING  BACTERIOPHAGES  IN 
WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

P.  A.  Shields,  T.  F.  Ling,  V.  Tjatha,  D.  O.  Shah, 

and  S.  R.  Farrah. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  145- 

151,  February,   1986.  4  fig,  5  tab,  22  ref.  EPA 

Grant  R810126-01-0. 

Descriptors:  'Membrane  filters,  'Bacteriophages, 
•Bacterial  analysis,  *  Water  analysis,  Adsorption, 
Carbon  tetrachloride,  Salt,  Filtration,  Detergents. 

Virus  adsorption-elution  studies  and  physical  meas- 
urements were  performed  on  four  electro-positive 
membrane  filters  to  evaluate  their  effectiveness  in 
concentrating  bacteriophages  in  water.  The  rela- 
tive hydrophobicity  of  the  filters  was  determined 
by  measuring  the  contact  angle  of  carbon  tetra- 
chloride with  the  filters  and  their  rate  of  rise  of 
hexadecane  and  water.  Viruses  adsorbed  to  the 
least  hydrophobic  filter  could  be  eluted  by  using  a 
salt  solution  alone  to  disrupt  electrostatic  interac- 
tions between  viruses  and  the  filter.  Solutions  of 
salt  and  detergent  were  needed  to  elute  virus  ad- 
sorbed to  two  of  the  more  hydrophobic  filters 
which  indicated  that  both  electrostatic  and  hydro- 
phobic interactions  were  responsible  for  viral  ad- 
sorption. A  two-step  procedure  that  used  a  differ- 
ent filter  for  each  step  was  developed  for  recover- 
ing bacteriophages  from  water.  Virosorb  1MDS 
was  used  to  adsorb  indigenous  phage  in  water 
samples  and  adsorbed  virus  could  be  recovered  by 
treating  the  filter  with  salt  solution.  Phages  in  this 
solution  could  be  further  concentrated  by  a  second 
adsorption-elution  step  that  used  a  Seitz  S  filter. 
(Author's  abstract) 
W87-02408 


VOLATILE    OZONIZATION    PRODUCTS   OF 
AQUEOUS  HUMIC  MATERIAL, 

Bristol   Univ.   (England).   Organic  Geochemistry 

Unit. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-02409 


SIMULTANEOUS  DETERMINATION  OF 
TOTAL  ORGANIC  CARBON  AND  TOTAL  NI- 
TROGEN IN  WATERS  BY  PYROLYSIS-GAS 
CHROMATOGRAPHY-MASS  SPECTROME- 
TRY, 

Government    Industrial    Research    Inst.,    Nagoya 
(Japan). 
K   Nakajima. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  233- 
235,  February,  1986.  2  fig,  2  tab,  4  ref. 

Descriptors:  *Total  organic  carbon,  'Water  analy- 
sis, •Nitrogen,  'Pyrolysis,  *Gas  chromatography, 
•Mass  spectrometry,  Chemical  analysis. 

An  apparatus  containing  a  pyrolysis  unit,  a  gas 
chromatograph  and  a  quadrupole  mass  spectrome- 


ter was  assembled  for  simultaneous  determination 
of  total  organic  carbon  (TOC)  and  total  nitrogen 
(TN)  in  water.  The  mass  spectra  of  carbon  and 
nitrogen  species  after  pyrolysis,  the  precision,  ana- 
lytical curves  and  detection  limits  of  the  apparatus 
and  analytical  results  of  the  water  samples  are 
described.  Results  agreed  well  with  those  obtained 
by  a  combustion-infrared  method  for  TOC  and  a 
combustion-coulometric  method  for  TN.  (Author's 
abstract) 
W87-02417 


INVESTIGATIONS  INTO  THE  SCOPE  AND 
LIMITATIONS  OF  THE  BISMUTH  ACTIVE 
SUBSTANCES  PROCEDURE  (WICKBOLD) 
FOR  THE  DETERMINATION  OF  NONIONIC 
SURFACTANTS  IN  ENVIRONMENTAL  SAM- 
PLES, 

Unilever  Research  Port  Sunlight  Lab.  (England). 
J.  Waters,  T.  Garrigan,  and  A.  M.  Paulson. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  247- 
253,  February,  1986.  1  fig,  5  tab,  9  ref. 

Descriptors:  'Water  analysis,  *Bismuth,  'Nonionic 
surfactants,  Sample  preparation,  Sewage, 
Wastewater  treatment,  Raw  wastewater,  Effluents, 
Solvents,  Cleanup,  Biodegradation. 

The  Wickbold  bismuth  active  substances  (BiAS) 
has  been  officially  adopted  in  Europe  as  the  means 
for  determining  alkoxylated  nonionic  surfactants  in 
biodegradation  test  liquors.  The  scope  and  limita- 
tions of  this  procedure  are  demonstrated  in  a  series 
of  experiments  in  which  the  effect  of  procedural 
variables  such  as  sample  pretreatment,  number  and 
duration  of  solvent  sublation  steps  and  ion-exhange 
clean-up  of  BiAS  extracts  before  analysis  is  deter- 
mined. BiAS  procedures  in  which  variables  are  not 
suitably  chosen  can  result  in  BiAS  levels  being 
more  underestimated  in  raw  sewage  samples  than 
in  samples  of  corresponding  effluents.  This  could 
lead  to  the  perception  that  nonionic  surfactant 
removal  by  the  sewage  treatment  process  is  less 
efficient  than  it  actually  is  in  practice.  It  is  recom- 
mended that  when  BiAS  procedures  are  employed, 
whole  samples  should  be  used  and  the  procedure 
should  include  four  ten-minute  sublation  steps  and 
a  cation/anion  exchange  cleanup  of  the  sublation 
extracts.  (Author's  abstract) 
W87-02419 


PRECONCENTRATION  OF  COPPER  IN 
WATER  SAMPLES  WITH  2-MERCAPTOBEN- 
ZOTHIAZOLE  ON  NAPHTHALENE, 

Fukui  Univ.  (Japan).  Faculty  of  Engineering. 
M.  Satake,  K.  Ishida,  B.  K.  Puri,  and  S.  Usami. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  16, 
p  2502-2504,  October  1986.  3  tab,  9  ref. 

Descriptors:  'Copper,  'Chemical  analysis,  'Water 
analysis,  'Pollutant  identification,  *2-Mercapto- 
benzothiazole,  'Naphthalene,  Water  sampling,  Hy- 
drogen ion  concentration,  Absorption. 

A  solid  chelating  material,  2-mercaptobenzothia- 
zole  (2-MBT),  on  naphthalene  provides  a  rapid  and 
highly  selective  means  of  preconcentration  of 
copper  from  natural  water  samples.  Copper  is 
quantitatively  retained  on  2-MBT-naphthalene  in 
the  pH  range  5.5-7.5  and  at  a  flow  rate  of  5  mL/ 
min.  The  metal  complex-naphthalene  is  dissolved 
from  the  column  with  10  ml  of  n-butylamine- 
dimethylformamide  (5:100  v/v)  and  measured  by 
an  atomic  absorption  spectrophotometer  at  324.7 
nanometers.  Beer's  law  is  obeyed  in  the  concentra- 
tion range  2.0-80.0  micrograms  of  copper  in  10  ml 
of  the  final  solution.  Ten  replicate  analyses  of  40 
micrograms  of  copper  gave  a  mean  absorbance  of 
0.190  with  a  relative  standard  deviation  of  1.0%. 
The  sensitivity  for  1%  absorption  is  0.093  micro- 
grams/ml  (0.133  micrograms/ml  for  the  direct 
AAS  method  from  the  aqueous  solution).  The 
method  has  been  employed  for  the  determination 
of  copper  in  various  standard  reference  materials 
and  natural  water  samples.  (Author's  abstract) 
W87-02421 


RD/ERS  OF  THE  AMAZON  BASIN.  I.  TRIBU- 
TARIES OF  THE  RIO  NEGRO,  (RIOS  DA 
BACIA  AMAZONICA.  I.  AFLUENTES  DO  RIO 
NEGRO), 


Institute    Nacional    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02431 


EXPERIENCES  WITH  ICP  MASS  SPECTROM- 
ETRY IN  WATER  ANALYSIS,  (ERFAHRUN- 
GEN  MTT  DER  ICP  MASSENSPEKTROME- 
TRIE  DM  DER  WASSERANALYTDD, 

Ruhrverband,  Essen  (Germany,  F.R.).  Chemischet 

und  Biologisches  Lab. 

F.  Dietz. 

Fresenius'    Zeitschrift    fuer   Analytische   Chenrie 

ZACFAU,  Vol.  324,  p  222-223,  June  1986.  1  fig. 

Descriptors:  'Mass  spectrometry,  'Water  analysis, 
•Chemical  analysis,  Errors,  Metals,  Elemental 
analysis. 

ICP  mass  spectrometry  (ICP  =  inductively  cou- 
pled plasma)  is  a  promising  analytical  method  for 
elemental  analysis  of  environmental  samples.  A 
survey-type  measurement  takes  about  two  minutes 
and  yields  a  spectrum  of  masses  that  can  be  used 
for  the  elemental  analysis.  The  detection  limit  for 
most  elements  is  in  the  1  microgram/liter  range. 
Still  greater  sensitivity  is  found  for  elements  80 
atomic  mass  units  or  greater,  which  could  facilitate 
analysis  for  Ag,  Bi,  Cd,  Hg,  Pb,  and  other  environ- 
mentally important  metals.  Some  problems  remain: 
notably,  the  water  (in  which  the  sample  is  intro- 
duced via  spraying,  and  which  may  contain  air) 
can  produce  spurious  lines  in  the  spectrum,  which 
could  be  falsely  identified  with  some  of  the  lighter 
elements  (thus,the  true  detection  limits  for  these 
elements  are  1-3  micrograms/liter).  The  argon 
plasma,  likewise,  introduces  argon-containing  im- 
purities, which  show  up  in  the  mass  lines  for  some 
elements.  (Airone-PTT) 
W87-02432 


DETERMINATION  OF  ORGANIC  HETERO- 
ATOMS  IN  WATERS,  (ZUR  BESTIMMUNG 
ORGANISCH  GEBUNDENER  HETEROA- 
TOME  IN  GEWAESSERN), 

Technische   Univ.    Muenchen   (Germany,   F.R.). 

Inst,  fuer  Wasserchemie  und  Chemische  Balneolc- 

gie. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02433 

CHEMICAL   AND   BIOCHEMICAL   OXYGEN 

DEMAND  (COD.BOD)  AS  KEY  PARAMETERS 

FOR  THE  SUMMARIZING  ASSESSMENT  OF 

ORGANIC  WATER   CONTAMINANTS,  (CHE- 

MISCHER   UND   BIOCHEMISCHER   SAUER- 

STOFFBEDARF  (CSB.BSB)  ALS  SCHLUESSEL- 

PARAMETER     FUER    DD2    SUMMARISCHE 

BEURTEILUNG  ORGANISCHER  WASSERBE- 

LASTUNGSSTOFFE), 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

R.  Wagner. 

Fresenius'    Zeitschrift    fuer   Analytische   Chenue 

ZACFAU,  Vol.  324,  p  224-225,  June  1986. 

Descriptors:  'Biological  wastewater,  treatment, 
•Biological  oxygen  demand,  'Chemical  oxygen 
demand,  Oxygen,  Wastewater  treatment,  Chemical 
reduction.  Microbial  degradation,  Water  analysis, 
Water  pollution. 

Some  approved  techniques  for  measuring  chemical 
and  biological  oxygen  demand  are  discussed,  and 
precautions  are  indicated  that  are  necessary  to 
ensure  correct  results.  The  oxygen  demand  data 
are  important  in  biological  treatment  of 
wastewater,  and  can  be  used  to  estimate  the  practi- 
cality of  such  treatment  in  a  particular  instance. 
(Airone-PTT) 
W87-02434 


TOTAL  AND  GROUP  PARAMETERS  AS  A 
MEASURE  FOR  THE  CONTAMINATION  OF 
WATERS  WITH  ORGANIC  SUBSTANCES  IL 
LUSTRATED  BY  EXAMPLE  OF  THE  RIVEF 
RHINE,      (SUMMEN-UND     GRUPPENPARA 
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rUTER  ALS  MASS  FUER  DIE  BELASTUNG 
3NES  GEWAESSERS  MJT  ORGANISCHEN 
TOFFEN,  DARGESTELLT  AM  BEISPIEL  DES 
tHEINS), 

Karlsruhe  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Vasserchemie. 

I.  Sontheimer,  and  W.  Kuehn. 

xesemus'    Zeitschrift   fuer   Analytische   Chemie 

ACFAU,  Vol.  324,  p  225,  June  1986. 

)escriptors:  •Rhine  River,  'Water  quality,  'Water 
oalysis.  Surface  water,  Wastewater,  Water  pollu- 
on  control,  Chemical  oxygen  demand,  Dissolved 
rganic  carbon. 

he  migration  of  numerous  organic  substances  into 
roundwater  and  surface  water  results  in  loss  of 
rater  quality,  and  measurement  of  the  magnitude 
f  this  loss  is  among  the  most  important  tasks  of 
ater  analysis.  Two  parameters  are  especially 
seful:  dissolved  organic  carbon  (DOC)  and  chem- 
al  oxygen  demand  (COD).  Their  ratio  COD/ 
>OC  also  provides  information  about  the  general 
ructure  of  the  sample  solute  contents.  Group 
trameters  (heteroatoms,  halogens,  UV  absorp- 
on)  are  achieving  greater  importance  in  such 
lalyses.  Investigations  of  this  type  on  rivers  such 
i  the  Rhine  have  produced  practical  accounts  of 
ic  development  of  water  quality  and  of  the  effects 
f  various  purification  procedures.  (Airone-PTT) 
'87-02435 


RACE    DETERMINATION    OF    MOLYBDE- 

UM     AND     VANADIUM      IN     NATURAL 

I ATERS  BY  MEANS  OF  ATOMIC  SPECTROS- 

OPY  (AAS,  ICP-OES)  AFTER  PRECONCEN- 

RATION, 

istitut    fuer    Spektrochemie    und    Angewandte 

pektroskopie,  Dortmund  (Germany,  F.R.). 

or  primary  bibliographic  entry  see  Field  2K. 

'87.02436 


WESTIGATION  AND  REMEDIATION  OF  A 
DNERAL  SPJJUT  PRODUCT  LOSS  IN  A 
HALLOW  UNCONFINED  AQUIFER, 

^Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
or  primary  bibliographic  entry  see  Field  5F. 
'87-02472 


NDERSTANDING  WATER  CHEMISTRY: 
HE  NEED  FOR  IMPROVED  ANALYSES  IN 
EVERSE  OSMOSIS  PLANT  OPERATIONS, 

roodrich  (B.F.)  Co.,  Beltsville,  MD.   Specialty 

olymers  and  Chemicals  Div. 

or  primary  bibliographic  entry  see  Field  5D. 

'87-02491 


WESTIGATING  ERROR  IN  CALCULATION 
f  AREAL  CHLOROPHYLL  A  CONCENTRA- 
ION  IN  TWIN  LAKES,  COLORADO, 

ureau  of  Reclamation,  Denver,  CO.  Engineering 

id  Research  Center. 

or  primary  bibliographic  entry  see  Field  2H. 

'87-02547 

B.  Sources  Of  Pollution 


^TRANSFORMATIONS  OF  CHLORO- 
UAIACOLS,  CHLOROCATECHOLS,  AND 
HLOROVERATROLES  IN  SEDIMENTS, 

wedish   Environmental    Research   Inst.,    Stock- 

olm. 

or  primary  bibliographic  entry  see  Field  5C. 

/87-01784 


THYLENE  DIBROMIDE  MINERALIZATION 
N  SOULS  UNDER  AEROBIC  CONDITIONS, 

Connecticut    Agricultural     Experiment    Station, 
lew  Haven.  Dept.  of  Soil  and  Water. 
J.  Pignatello. 

applied  and  Environmental  Microbiology 
iEMIDF,  Vol.  51,  No.  3,  p  588-592,  March  1986. 
tab,  22  ref. 

tescriptors:  *Biodegradation,  'Path  of  pollutants, 
Fate  of  pollutants,  'Anaerobic  conditions,  'Eth- 


ylene dibromide,  'Mineralization,  'Soil  bacteria, 
•Soil  contamination,  Isotope  studies,  Groundwat- 
er, Groundwater  bacteria,  Decontamination,  Bac- 
terial physiology. 

1,2-Dibromoethane  (EDB)  was  shown  to  be  de- 
graded aerobically  by  microorganisms  in  two  types 
of  surface  soils  from  an  EDB-contaminated 
groundwater  discharge  area.  At  initial  concentra- 
tions of  6  to  8  microgram/liter  (ug/1),  EDB  was 
degraded  within  a  few  days  to  near  or  below  the 
detection  limit  of  0.02  ug/1.  At  15-18  mg/1,  degra- 
dation was  slower.  Bromide  ion  release  at  the 
higher  concentrations  was  1.4  +  or  -  0.3  and  2.1  + 
or  -  0.2  molar  equivalents  for  two  soils.  Experi- 
ments with  (14QEDB  showed  that  EDB  was  con- 
verted to  approximately  equal  amounts  of  C02  and 
apparent  cellular  carbon;  only  small  amounts  of 
added  14C  were  not  attributable  to  these  products 
or  unreacted  EDB.  These  results  are  encouraging, 
because  they  indicate  that  groundwater  bacteria 
may  hasten  the  removal  of  EDB  from  contaminat- 
ed aerobic  groundwater  supplies.  (Author's  ab- 
stract) 
W87-01785 


ATTACHED  AND  FREE-FLOATING  BACTER- 
IOPLANKTON  IN  HOWE  SOUND,  BRITISH 
COLUMBIA,  A  COASTAL  MARINE  FJORD- 
EMBAYMENT, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01787 


CHEMISTRY  OF  LAKE  HOWATN,  NORWAY, 
FOLLOWING  LTMTNG  AND  REACIDIFICA- 
TION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
R.  F.  Wright. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1102-1113,  June 
1985.  9  fig,  2  tab,  35  ref. 

Descriptors:  'Lake  Hovvatn,  'Liming,  'Acidifica- 
tion, 'Acid  rain,  Limestone,  Norway,  Aluminum, 
Calcium,  Alkalinity,  Hydrogen  ion  concentration, 
Pollen  Lake,  Hydrologic  models,  Flushing,  Ice 


Hovvatn,  a  1-sq  km,  chronically  acidified  lake  in 
southernmost  Norway,  was  treated  in  March  1981 
with  200  metric  tons  of  powdered  limestone.  An 
additional  40  metric  tons  was  added  to  a  0.046-sq 
km  pond  (Pollen)  draining  into  Hovvatn.  At  ice- 
out,  pH  rose  from  4.4  to  6.3  (Hovvatn)  and  7.5 
(Pollen),  Ca  and  alkalinity  increased,  and  total  Al 
decreased  by  about  120  microgram/liter.  The 
amount  of  limestone  dissolved,  as  calculated  from 
lake  Ca  budgets,  was  50%  after  3.5  yr  in  Hovvatn 
and  25%  in  Pollen.  A  greater  fraction  dissolved  at 
Hovvatn  because  the  limestone  lay  in  the  active 
surf  zone.  In  Pollen  limestone  that  was  not  dis- 
solved at  ice-out  formed  a  layer  on  the  sediment 
surface  from  which  only  minimal  dissolution  oc- 
curred. Hovvatn  and  Pollen  reacidified  to  pH  4.9 
and  5.5,  respectively,  3  yr  after  liming.  A  simple 
flushing  model  describes  the  reacidification  of 
Pollen,  but  in  Hovvatn,  dissolution  of  additional 
limestone  during  the  3.5  yr  since  liming  has  consid- 
erably slowed  reacidification.  (Author's  abstract) 
W87-01791 


INFLUENCE  OF  FISH-ZOOPLANKTON-PHY- 
TOPLANKTON  INTERACTIONS  ON  THE  RE- 
SULTS OF  SELENIUM  TOXICITY  EXPERI- 
MENTS WITHIN  LARGE  ENCLOSURES, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01792 


ORGANIC  NITROGEN  COMPOUNDS  IN  AT- 
MOSPHERIC PRECIPITATION:  THEIR 
CHEMISTRY  AND  AVAELABELITY  TO  PHY- 
TOPLANKTON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 


Sources  Of  Pollution — Group  5B 

M.  H.  Timperly,  R.  J.  Vigor-Brown,  M. 
Kawashima,  and  M.  Ishigami. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1171-1177,  June 
1985.  5  fig,  3  tab,  53  ref. 

Descriptors:  'Urea,  'Precipitation,  'Atmospheric 
chemistry,  'New  Zealand,  'Japan,  'Dissolved  or- 
ganic nitrogen,  'Phytoplankton,  Lake  Biwa, 
Chlorophyta,  Airborne  particulates,  Soil,  Plant 
growth,  Uric  acid,  Amino  acids,  Axenic  culture, 
Nutrition. 

Urea  accounted  foi  30,  36,  and  56%,  respectively, 
of  the  water-soluble  organic  N  (DON)  compounds 
deposited  from  the  atmosphere  at  two  sites  in  New 
Zealand  and  one  site  in  Japan.  The  other  DON 
compounds  were  not  identified,  but  they  were  all 
of  low  molecular  size,  apparently  anionic,  and  did 
not  include  detectable  quantities  of  amino  acids  or 
uric  acid.  In  axenic  culture,  Chlorella  spp  grew 
successfully  using  DON  from  New  Zealand  as  the 
only  source  of  N;  Pediastrum  biwae,  a  phyto- 
plankter  endemic  to  Lake  Biwa  in  Japan,  achieved 
successful  growth  using  DON  separated  from  Jap- 
anese precipitation.  Ammonium-N  and  DON  were 
deposited  from  the  atmosphere  in  the  absence  of 
rain  or  snow,  and  the  authors  suggest  that  particu- 
late matter,  possibly  soil,  is  a  major  source  of  these 
N  compounds  in  atmospheric  precipitation.  (Au- 
thor's abstract) 
W87-01793 


EVIDENCE  OF  CONTAMINANT  LOADING  TO 
LAKE  ONTARIO  FROM  THE  NIAGARA 
RIVER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
A.  H.  Ei-Shaarawi,  S.  R.  Esterby,  N.  D.  Warry, 
and  K.  W.  Kuntz. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  7,  p  1278-1289,  July 
1985.  5  fig,  6  tab,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Lake  On- 
tario, 'Niagara  River,  'Pollution,  'Organic  com- 
pounds, 'Metals,  'Suspended  sediments,  Raw 
water,  Statistics,  Pollutant  sources,  Canada. 

The  hypothesis  that  the  concentrations  of  pollut- 
ants are  the  same  throughout  the  length  of  the 
Niagara  River,  against  the  alternative  that  they  are 
higher  in  the  lower  river,  was  examined  using 
three  sets  of  data:  (1)  Ontario  Ministry  of  Environ- 
ment (MOE)  results  for  organic  substances  in  raw 
drinking  water  (1978-84);  (2)  MOE  transect  data 
for  metals  in  water  (1981);  and  (3)  Environment 
Canada  data  on  organic  substances  in  large-volume 
water  samples  and  suspended  sediments  (1981). 
The  designs  of  the  studies  dictated  different  statisti- 
cal procedures  for  each  set,  with  nonparametric 
procedures  based  on  ranking  being  used  for  sets  1 
and  3,  and  normal  theory  methods  for  set  2.  Fur- 
thermore, both  univariate  and  multivariate  proce- 
dures were  used  for  set  3.  Despite  the  considerable 
number  of  nondetections  from  these  data,  it  was 
still  possible  to  make  quantitative  comparative 
statements,  with  the  degree  of  uncertainty  provid- 
ing the  quantitative  component.  In  each  study,  a 
number  of  substances  were  shown  to  be  in  higher 
concentrations  in  the  lower  river  than  in  the  upper 
river,  and  by  examining  all  substances  of  set  3 
simultaneously,  locations  in  the  lower  river  were 
shown  to  be  more  similar  to  each  other  as  were 
locations  in  the  upper  river.  (Author's  abstract) 
W87-01798 


HISTORICAL  RELATIONSHIPS  BETWEEN 
PHOSPORUS  LOADING  AND  BIOGENIC 
SELICA  ACCUMULATION  IN  BAY  OF 
QUTNTE  SEDEVJENTS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01803 


BENTHIC  MACROINVERTEBRATES  MODIFY 
COPPER  AND  ZINC  PARTITIONING  m 
FRESHWATER-SEDIMENT  MICROCOSMS, 
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1 


Group  5B — Sources  Of  Pollution 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-O1804 


ORGANIC  MATTER  EN  THE  GULF  OF  ST. 
LAWRENCE  EN  WINTER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01809 


INFLUENCE  OF  SNOWCOVER  DEVELOP- 
MENT AND  GROUND  FREEZING  ON 
CATION  LOSS  FROM  A  WETLAND  WATER- 
SHED DURING  SPRING  RUNOFF, 

Trent  Univ.,  Peterborough  (Ontario).  Watershed 
Ecosystems  Program. 
D.  C.  Pierson,  and  C.  H.  Taylor. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.    12,  p   1979-1985, 
December  1985.  4  fig,  1  tab,  19  ref. 

Descriptors:  "Acid  precipitation,  *Snowmelt,  'Hy- 
drogen ion  concentration,  *Runoff,  'Seasonal  dis- 
tribution, 'Ontario,  'Snowpack,  'Calcium,  'Mag- 
nesium, 'Sodium,  'Ions,  'Potassium,  Soil  frost, 
Streams,  Canada. 

Cation  and  water  export  during  spring  runoff  were 
monitored  from  a  small  wetland  watershed  in 
south-central  Ontario  (Canada)  for  two  years  with 
very  different  sequences  of  snowpack  develop- 
ment. In  1977,  a  persistent  snow  cover  developed 
by  1  December,  and  snow  accumulation  was  near 
normal  for  this  region.  In  1980,  persistent  snow 
cover  did  not  develop  until  mid- January,  and  the 
final  snowpack  was  well  below  average.  Between 
years,  major  differences  in  the  timing  of  ion  export 
were  found  for  Ca,  Mg,  and  Na,  ions  which  appear 
to  be  associated  with  watershed's  soils.  Converse- 
ly, K,  a  cation  not  as  strongly  associated  with  soil 
ion  sources,  showed  temporal  patterns  of  export 
that  were  similar  during  both  years.  It  is  hypoth- 
esized that  concrete  soil  frost,  which  developed  in 
1980  as  a  consequence  of  the  late-developing  snow 
cover,  strongly  influenced  the  timing  of  ion  export 
by  isolating  early  spring  runoff  from  the  water- 
shed's soils.  Streamwater  hydrogen  ion  concentra- 
tions decreased  rapidly  during  the  first  week  of 
spring  runoff  in  1980,  indicating  that  hydrogen  ion 
export  was  increased  by  a  similar  mechanism.  In 
poorly-buffered  systems,  the  formation  of  concrete 
soil  frost  may  lead  to  significant  increases  in  hydro- 
gen ion  export  during  spring  snowmelt.  (Author's 
abstract) 
W87-01815 


ACIDIFICATION  AND  TOXICITY  OF  METALS 
TO  AQUATIC  BIOTA, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01819 


RESPONSE  OF  RADIOACTIVE  TRACE 
METALS  TO  ACED-BASE  TITRATIONS  EN 
CONTROLLED  EXPERIMENTAL  ECOSYS- 
TEMS: EVALUATION  OF  TRANSPORT  PA- 
RAMETERS FOR  APPLICATION  TO  WHOLE- 
LAKE  RADIOTRACER  EXPERIMENTS, 
Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

P.  H.  Santschi,  U.  P.  Nyffeler,  R.  F.  Anderson,  S. 
L.  Schiff,  and  P.  O'Hara. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  60-77,  January 
1986.  11  fig,  9  tab,  19  ref.  NSF  Grant  DEB  80- 
17639. 

Descriptors:  'Path  of  pollutants,  'Acidity,  'Radio- 
active tracers,  'Trace  metals,  'Metal  cycling, 
•Lakes,  'Enclosures,  'Titrations,  'Sedimentation, 
Experimental  Lakes  Area,  Ontario,  Metal  removal 
mechanisms,  Manganese,  Cobalt,  Zinc,  Hydrogen 
ion  concentration,  Antimony,  Iron,  Selenium, 
Chromium,  Silver,  Mercury,  Isotope  studies,  Calci- 
um carbonate,  Transport,  Canada. 


Radiotracer  experiments  were  carried  out  in  20 
enclosures  located  in  two  lakes  at  the  Experimental 
Lakes  Area  (ELA),  northwestern  Ontario 
(Canada),  to  study  pathways  of  trace  metal  remov- 
al from  the  water  column  of  shallow  lakes.  Two 
removal  mechanisms  were  characterized:  (1)  sorp- 
tion to  and  subsequent  transport  with  falling  parti- 
cles; and  (2)  direct  adsorption  to  surface  sediments. 
The  approach  employed  independent  measure- 
ments of  the  kinetics  of  radiotracer  sorption,  fluxes 
and  concentrations  for  particles,  particle  settling 
velocities,  and  the  'equivalent  stagnant  boundary 
film.'  Radiotracer  results  enabled  testing  of  the 
senstivity  of  the  tracer  removal  rates  on  these  rate- 
determining  processes  using  a  numerical  transport 
model.  Acid  titrations  of  whole  ecosystems  re- 
vealed that  some  trace  metals  (eg,  Mn,  Co,  and  Zn) 
can  diffuse  back  to  the  water  column  as  the  pH  is 
lowered  from  6.5  to  4.8  after  18  days,  whereas 
others  remain  tightly  bound  (eg,  Sn,  Fe,  Se,  Cr, 
Ag,  and  Hg  isotopes).  Subsequent  CaC03  addi- 
tions to  restore  the  pH  to  its  original  value  broght 
back  the  initial  removal  conditions  for  acid-sensi- 
tive radiotracers.  Transport  parameters  for  parti- 
cle-related pathways  or  diffuse  pathways  across 
the  sediment-water  interface  obtained  from  enclo- 
sure experiments  were  used  to  predict  the  removal 
rates  of  'particle-reactive'  60Co  and  the  'diffusive' 
pathway  tracer  134Cs  observed  in  earlier  experi- 
ments where  radiotracers  were  added  to  whole 
lakes  or  larger  enclosures.  (Author's  abstract) 
W87-01821 


BIOGEOGRAPHIC  INFLUENCES  ON  FISH 
SPECIES  COMPOSITION  OF  NORTHERN 
WISCONSIN  LAKES  WITH  APPLICATIONS 
FOR  LAKE  ACIDIFICATION  STUDEES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01824 


MODEFICATION  OF  BIOACCUMULATION 
OF  SELENIUM  BY  MYTELUS  EDULIS  EN  THE 
PRESENCE  OF  ORGANIC  AND  INORGANIC 
MERCURY,  (MODIFICATION  DE  LA  BIOAC- 
CUMULATION DU  SELENIUM  CHEZ  MYTI- 
LUS  EDULIS  EN  PRESENCE  DU  MERCURE 
ORGANIQUE  ET  ENORGANIQUE), 
Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-01827 


ACCLEMATION-ENDUCED  CHANGE  EN  TOX- 
ICITY OF  ALUMINUM  TO  RAINBOW  TROUT 
(SALMO  GAERDNERI), 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-01829 


SIMULATION  OF  TURBULENT  DISPERSION 
USING  A  SIMPLE  RANDOM  MODEL  OF  THE 
FLOW  FIELD, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Offshore  Engineering. 

A.  D.  Jenkins. 

Applied    Mathematical     Modelling    AMMODL, 

Vol.  9,  No.  4,  p  239-245,  August  1985.  5  fig,  19  ref. 

Descriptors:  'Simulation  analysis,  'Path  of  pollut- 
ants, 'Turbulent  flow,  'Model  studies,  Flow  pro- 
files, 'Waves,  Computer  models,  Mathematical 
studies,  Mathematical  analysis. 

A  method  is  devised  to  simulate  the  movement  and 
spreading  of  a  patch  of  contaminant  in  two-dimen- 
sional turbulent  flow.  The  turbulent  motion  is  ex- 
ponentially divided  into  components  of  differing 
wave  number,  adjacent  components  being  made  to 
have  correlation  times  differing  by  a  factor  of  two. 
The  turbulent  motion  is  then  reconstructed  by 
replacing  each  component  with  a  sinusoidal  advec- 
tion  field  having  a  randomly  directed  wave 
number.  Contaminant  particles  are  advected  by 
each  of  the  reconstructed  components,  the  smallest 
scale  components  being  applied  first.  A  computer 
simulation  was  performed  using  a  Kolmogorov  k 
to  the  negative  (5/3)  power  of  turbulent  energy 
spectrum.  Batchelor's  sigma  (alpha)  t  raised  to  the 


(3/2)  law  for  the  spreading  of  a  contaminant  patch 
was  reproduced,  approximately,  as  was  Richard- 
son's non-Gaussian  asymptotic  form  of  the  dis- 
tance-neighbor function.  (Author's  abstract) 
W87-01832 


CONTINUOUS  SOURCE  OF  TIDAL  FLOW:  A 
NUMERICAL  STUDY  OF  THE  TRANSPORT 
EQUATION, 

Hong  Kong  Univ.   Dept.   of  Civil  Engineering. 
C.  W.  Li,  and  J.  H.  W.  Lee. 
Applied    Mathematical    Modelling    AMMODL, 
Vol.  9,  No.  4,  p  281-288,  August  1985.  5  figs,  11 
ref,  2  appends. 

Descriptors:  'Path  of  pollutants,  'Estuaries,  'Nu- 
merical analysis,  'Mathematical  models,  Continu- 
ous flow,  Mathematical  studies,  Model  studies, 
Tides,  Transport  equation,  Flow  velocity,  Fourier 
analysis,  Mathematical  analysis. 

A  detailed  comparative  numerical  study  of  a  con- 
tinuous pollutant  source  discharging  in  a  tidal  flow 
is  performed.  The  advective  term  in  the  one-di- 
mensional transport  equation  consists  of  a  constant 
freshwater  velocity  and  an  isotropic  oscillating 
component.  Various  finite  element  solutions  are 
investigated.  Compared  to  the  analytical  solution 
of  the  dynamic  steady  state  concentration,  the  nu- 
merical results  for  typical  estuarine  conditions  indi- 
cate the  superiority  of  the  collocation  method  with 
Hermite  basis  functions.  An  extended  Fourier 
series  analysis  that  accounts  for  the  source  condi- 
tion is  developed  to  explain  the  numerical  behavior 
of  the  different  schemes.  (Author's  abstract) 
W87-01834 


LAKE  ACIDIFICATION  AS  A  LIMITING 
FACTOR  EN  THE  DISTREBUTION  OF  THE 
FRESHWATER  AMPHEPOD  HYALELLA 
AZTECA, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
M.  Stephenson,  and  G.  L.  Mackie. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  288-292,  Febru- 
ary 1986.  4  fig,  20  ref.  NSERC(Canada)  Strategic 
Grant  G0918. 

Descriptors:  'Amphipods,  'Lakes,  'Acid  rain, 
•Acidification,  'Ontario,  'Bioindicators,  Hydro- 
gen ion  concentration,  Seasonal  distribution, 
Canada. 

The  distribution  of  Hyalella  azteca  in  79  Ontario 
(Canada)  lakes  suggests  that  its  absence  may  be  a 
good  indicator  of  lake  acidification.  The  species 
was  present  in  69/71  nonacidified  lakes,  and  absent 
in  8/8  lakes  that  either  are  now  or  were  recently 
considered  acidified.  Bioassay  data  indicate  a  96-hr 
LC50  of  pH  4.4  and  a  10-day  threshold  LC50  of 
pH  4.5  for  H  azteca  in  a  natural  surface  water.  H 
azteca  is  extremely  rare  in  Plastic  Lake,  which 
undergoes  severe  short-term  acidification  in  spring, 
and  recruitment  is  delayed  2  wk  in  Heeney  Lake, 
which  undergoes  a  similar  short-term  acidification. 
In  Dickie,  Harp,  Red  Chalk,  and  Blue  Chalk 
Lakes,  where  springtime  pH  depressions  below  pH 
4.7  were  not  recorded,  H  azteca  is  abundant.  (Au- 
thor's abstract) 
W87-01847 


DOES  ALGAL-BACTERIAL  PHOSPHORUS 
PARTITIONING  VARY  AMONG  LAKES.  A 
COMPARATIVE  STUDY  OF  ORTHOPHOS- 
PHATE  UPTAKE  AND  ALKALINE  PHOSPHA- 
TASE AcnvrrY  in  freshwater, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01848 


PHOSPHATE  UPTAKE  BY  MICROORGA- 
NISMS IN  LAKE  WATER:  DEVIATIONS 
FROM  SIMPLE  MICHAELIS-MENTEN  KI- 
NETICS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
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;or  primary  bibliographic  entry  see  Field  2H. 
V87-01S49 


JGHT    HISTORY,    PHOSPHORUS    STATUS, 

lND  THE  OCCURRENCE  OF  LIGHT  STTMU- 

ATION  OR   INHIBITION  OF  PHOSPHATE 

JPTAKE  IN  LAKE  SUPERIOR  PHYTOPLANK- 

ON  AND  BACTERIA, 

carborough  Coll.,  Westhill  (Ontario).  Life  Sci- 

ncesDiv. 

or  primary  bibliographic  entry  see  Field  2H. 

V87-01850 


lYNAMICS  OF  LAKE  MICHIGAN  NATURAL 
HYTOPLANKTON  COMMUNnTES  IN  CON- 
TNUOUS  CULTURES  ALONG  A  SLP  LOAD- 
ING GRADIENT, 

tichigan  Univ.,  Ann  Arbor.  Div.  of  Biological 

ciences. 

or  primary  bibliographic  entry  see  Field  2H. 

/87-01851 


ADIOTRACER  STUDY  OF  PHOSPHORUS 
YCLING  IN  A  EUTROPHIC  CANADIAN 
HDILD  LAKE,  LAKE  227,  NORTHWESTERN 
•NTARIO, 

tepartment  of  Fisheries  and  Oceans,  Winnipeg 

Manitoba).  Freshwater  Inst. 

or  primary  bibliographic  entry  see  Field  2H. 

/87-01852 


[UTRTENT  STATUS  OF  PHYTOPLANKTON 
LOOMS  IN  NORWEGIAN  WATERS  AND 
LGAL  STRATEGIES  FOR  NUTRIENT  COM- 
LT1TION, 

rondheim  Univ.   (Norway).   Biological   Station, 
or  primary  bibhographic  entry  see  Field  2H. 
■^87-01853 


[UTRTENT    ENRICHMENT    STUDIES    IN    A 

OASTAL  PLAIN  ESTUARY:  PHYTOPLANK- 

ON  GROWTH  rN  LARGE-SCALE,  CONTTNU- 

(US  CULTURES, 

laryland  Univ.,  Solomons.  Chesapeake  Biological 

ab. 

or  primary  bibliographic  entry  see  Field  5A. 

1^87-01854 


HOSPHORUS  ENRICHMENT,  SILICA  UTI- 
IZATION,  AND  BIOGEOCHEMICAL  SILICA 
•EPLETION  DV  THE  GREAT  LAKES, 

lichigan  Univ.,   Ann  Arbor.   Great  Lakes   Re- 

sarch  Div. 

or  primary  bibhographic  entry  see  Field  2H. 

/87-01855 


MFLUENCE  OF  SALMONTNE  PREDATION 
ND  WEATHER  ON  LONG-TERM  WATER 
IUALTTY  TRENDS  IN  LAKE  MICHIGAN, 

lational  Oceanic  and  Atmospheric  Administra- 

on,  Ann  Arbor,  MI.  Great  Lakes  Environmental 

Research  Lab. 

).  Scavia,  G.  L.  Fahnenstiel,  M.  S.  Evans,  D.  J. 

ode,  and  J.  T.  Lehman. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 

oces  CJFSBX,  Vol.  43,  No.  2,  p  435-443,  Febru- 

ry  1986.  3  fig,  1  tab,  65  ref.  NSF  Grant  DEB81- 

6428. 

)escriptors:  •Bioindicators,  *Water  quality,  'Lake 
Michigan,  'Long-term  trends,  'Phosphorus, 
Chlorophyll  a,  *Salmonines,  Suspended  sedi- 
lents,  Alewife,  Fish  stocking,  Fish  management, 
^alanoid  copepods,  Grazing,  Secchi  disks,  Trans- 
iency, Weather,  Epilimnion,  Ice  cover,  Seasonal 
ariation. 

"rends  in  Lake  Michigan  water  quality  over  the 
eriod  1975-84  appear  to  reflect  reduced  nutrient 
sadings,  as  indicated  by  gradual  declines  in  spring 
otal  phosphorus  (TP)  and  summer  epilimnetic 
hlorophyll  a  (Chi  a).  Deviations  from  these  trends 
n  1977  and  1983-84  apparently  were  caused  by 
bkttic  and  biotic  factors,  respectively.  Prolonged 
ce  cover  during  1977  decreased  sediment  resu- 
pension,  resulting  in  lower  TP,  reduced  Chi  a 


levels,  and  increased  water  clarity.  A  similar  dra- 
matic result  occurred  in  1983  and  to  a  lesser  extent 
in  1984,  but  via  a  different  mechanism.  Burgeoning 
populations  of  stocked  salmonines  reduced  popula- 
tions of  the  plankti vorous  alewife  (Alosa  pseudo 
harengus),  which  allowed  large  Daphnia  to  flour- 
ish. Because  the  Daphnia  are  more  voracious  and 
nonselective  grazers  than  the  formerly  dominant 
calanoid  copepods,  they  reduced  seston  concentra- 
tions, causing  dramatic  increases  in  Secchi  disk 
transparency.  These  exceptions  demonstrate  the 
far-reaching  consequences  that  unusual  weather 
conditions  and  fish  management  practices  may 
have  on  water  quality  indicators.  (Author's  ab- 
stract) 
W87-01856 


LIMNETIC  ZOOPLANKTON  ASSEMBLAGES 
IN  ATLANTIC  CANADA  WITH  SPECIAL  REF- 
ERENCE TO  ACTDIFICATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
J.  C.  H.  Carter,  W.  D.  Taylor,  R.  Chengalath,  and 
D.  A.  Scruton. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  444-456,  Febru- 
ary 1986.  8  fig,  5  tab,  39  ref. 

Descriptors:  'Rotifers,  'Crustacea,  'Zooplankton, 
'Acidification,  'Lakes,  'Lake  morphometry,  Lab- 
rador, New  Brunswick,  Nova  Scotia,  Newfound- 
land, Canada,  Clustering,  Buffering  capacity,  Mul- 
tiple discriminant  analysis,  Alkalinity,  Hydrogen 
ion  concentration,  Calcium,  Fog,  Precipitation,  Air 
pollution. 

Crustacean  and  rotifer  plankton  assemblages  of  93 
lakes  in  Labrador,  107  in  Newfoundland,  and  142 
in  New  Brunswick-Nova  Scotia  were  investigated 
for  evidence  of  correlations  with  lake  morphome- 
try, chemical,  or  biological  factors.  Labrador  as- 
semblages were  almost  completely  lacking  in  iden- 
tifiable structure.  Newfoundland  species  clustered 
into  two  groups  of  different  body  size,  suggesting 
the  influence  of  fish  predation.  Only  one  species  in 
Labrador  and  Newfoundland  was  significantly  cor- 
related with  a  derived  factor  related  to  buffering 
capacity.  New  Brunswick-Nova  Scotia  species 
clustered  into  two  groups,  one  featuring  significant 
positive  and  the  other  significant  negative  correla- 
tions with  the  buffering  factor.  From  this,  the 
authors  conclude  that  acidification  is  having  an 
impact  on  the  limnetic  zooplankton  of  these  two 
provinces.  Multiple  discriminant  analysis  demon- 
strated that  New  Brunswick-Nova  Scotia  lakes 
differing  in  their  buffering  capacity  were  also  dis- 
tinct in  zooplankton  compostion.  Lakes  with  low 
factor  scores  (low  pH,  alkalinity,  and  Ca)  were 
mainly  located  in  the  Bay  of  Fundy  region,  which 
has  above-average  fog  and  precipitation  and  lies 
within  the  summer  air  flow  carrying  pollutants 
from  the  south.  (Author's  abstract) 
W87-01857 


EXTENDING  THE  USE  OF  CERTIFIED  REF- 
ERENCE SEDIMENTS  FOR  ASSESSMENT  OF 
ACCURACY  IN  DETERMINATIONS  OF 
TRACE  METALS, 

Department  of  the  Environment,  Victoria  (British 
Columbia).  Inst,  of  Ocean  Sciences. 
R.  W.  MacDonald,  and  M.  C.  O'Brien. 
Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 
81-91,  November  31,  1985.  2  fig,  19  ref. 

Descriptors:  'Sediments.  'Environmental  effects, 
•Model  studies,  Reference  sediments,  Youden 
pairs,  Particle  size. 

Straightforward  analysis  for  components  in  a 
single  certified  reference  sediment  is  of  limited  use 
for  assessing  the  accuracy  of  environmental  deter- 
minations. A  systematic  approach  requires  mixing 
of  certified  a  sediments,  one  with  another  and  with 
environmental  samples,  and  the  preparation  of  sec- 
ondary reference  material  by  the  laboratory.  Use 
of  Youden  pairs,  reference  material  embedded  in 
samples  and  linear  models  should  enable  valid  ac- 
curacy statements  to  be  made  based  on  well  known 
statistical  concepts.  For  assessing  accuracy,  refer- 
ence sediments  which  are  matched  in  particle  size, 
and  are  end-members  for  components  or  sediment 
types  are  most  useful.  (Author's  abstract) 


Sources  Of  Pollution — Group  5B 

W87-01862 


DETERMINATION  OF  ACETIC,  FORMIC, 
AND  PROPANOIC  ACIDS  IN  RAIN  WATER 
BY  REVERSE-PHASE  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
R.  W.  Gillett,  and  G.  P.  Ayers. 
Analytica  Chimica  Acta  ACACAM,  Vol.  177,  p 
273-277,  November  31,  1985.  3  fig,  1  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Wateranalysis,  'Organic 
acids,  'Chromatography,  Australia,  Northern  Ter- 
ritory, Detection  limits,  Nitrates,  Nitrites,  Methan- 
esulfonic  acid. 

In  recent  years,  the  considerable  interest  in  the 
composition  of  precipitation  in  remote  areas  has 
led  to  the  need  to  determine  natural  and  anthropo- 
genic acid  components  in  the  atmosphere.  In  Aus- 
tralia, the  Northern  Territory  is  one  sparsely  popu- 
lated region  where  organic  acids  have  been  report- 
ed, and  in  order  to  establish  the  origin  and  distribu- 
tion of  these  organic  acids,  a  reliable  and  well 
documented  detection  technique  is  required.  The 
system  used  consisted  of  a  Laboratory  Data  Con- 
trol chromatography  control  module,  Constame- 
tric  III  pump,  Spectre-Monitor  D  variable-wave- 
length detector  set  at  210  run  and  a  Rheodyne  7125 
injector.  Methanesulfonic  acid  alone  in  the  mobile 
phase  caused  co-elution  of  nitrite  with  acetic  acid, 
and  also  nitrate  with  propanoic  acid.  This  was 
overcome  by  adding  a  small  amount  of  n-cctyla- 
mine.  The  three  organic  acids,  as  well  as  nitrite  and 
nitrate,  are  separated  on  a  Spherisorb  S3-ODS2 
column  with  a  methanseulfonic  acid  mobile  phase 
containing  n-octylamine  for  ion-pairing,  after  con- 
centration on  a  Vydac  column.  Retention  times  are 
<10  min.  Detection  limits  are  in  the  range 
0.00000045-0.0000015  M  for  1-ml  samples.  (Peters- 
PTT) 
W87-01866 


ISOLATION,  IDENTIFICATION,  AND 

GROWTH  OF  WELL-WATER  BACTERIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibhographic  entry  see  Field  5A. 

W87-01869 


ALDICARB  STUDIES  IN  GROUND  WATERS 
FROM  FLORIDA  CITRUS  GROVES  AND 
THEIR  RELATION  TO  GROUND-WATER 
PROTECTION, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
F.  E.  Dierberg,  and  C.  J.  Given. 
Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  16-22, 
January-February,  1986.  2  tab,  18  ref.  DOI  Project 
371003. 

Descriptors:  'Citrus  fruits,  'Water  pollution 
sources,  'Insecticides,  'Fate  of  pollutants,  'Pollut- 
ants, 'Subsoil,  Aldicarb,  Indian  River  County, 
Florida,  Degradation  rates,  Hydrologic  param- 
eters. 

The  disappearance  of  aldicarb  (2-methyl-2(methyl- 
thio)  propionaldehyde  O-(methylcarbamoyl) 
oxime)  and  its  two  toxic  degradation  products, 
aldicarb  sulfoxide  and  aldicarb  sulfone,  were  meas- 
ured in  laboratory  studies  using  ground  waters  and 
subsoils  collected  from  citrus  groves  in  Indian 
River  County,  Florida,  and  incubated  under  con- 
trolled conditions  which  best  represented  the  in 
situ  environment.  The  half-life  times  for  the  disap- 
pearance of  aldicarb  and  its  two  oxidized  sulfur 
derivatives  in  groundwater-saturated  subsoils 
ranged  from  10-26  days.  Based  on  the  degradation 
rates  found  in  this  study,  hydrologic  parameters 
obtained  for  Indian  River  County  subsoils,  and 
amounts  of  total  toxic  residue  reported  entering 
Florida  ground  waters,  it  was  estimated  that  toxic 
residues  in  aldicarb-contaminated  ground  waters  in 
Indian  River  County  would  migrate  only  short 
distances  (0.3-5.2  m)  before  conversion  of  toxic 
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residues  to  nontoxic  residues  was  complete.  (Au- 
thor's abstract) 
W87-01871 


PARAMETER  IDENTIFICATION  OF  A 
GROUND-WATER  CONTAMINANT  TRANS- 
PORT MODEL, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
E.  W.  Strecker,  and  W.-S.  Chu. 
Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  56-62, 
January-February  1986.  4  fig,  3  tab,  18  ref.  DOI 
Grant  4-FG-93-00010. 

Descriptors:  'Mathematical  models,  *Path  of  pol- 
lutants, 'Algorithms,  'Pollutants,  'Groundwater 
movement,  Aquifers,  Mathematical  studies,  Quad- 
ratic programming,  Field  application. 

Test  reports  are  presented  of  combining  a  parame- 
ter identification  (PI)  algorithm  with  a  ground- 
water flow  and  contaminant  transport  model.  The 
PI  algorithm  is  generic,  and  it  can  be  coupled  with 
any  specific  model.  The  ground-water  model  se- 
lected for  this  study  was  developed  at  the  United 
States  Geological  Survey  (USGS)  by  Konikow 
and  Bredehoeft  (1978),  and  is  referred  to  as  the 
USGS  Method  of  Characteristics  (USGS-MOC) 
code.  The  PI  procedure  can  be  used  to  estimate 
selected  model  parameters  from  limited  observa- 
tions by  quadratic  programming.  The  code  com- 
bining the  PI  procedure  and  the  USGS-MOC 
model  has  been  tested  by  two  numerical  examples 
from  a  hypothetical  aquifer.  The  test  results  show 
that  the  proposed  algorithm  can  identify  transmis- 
sivity  and  dispersivity  accurately  under  ideal  situa- 
tions. The  effects  of  using  a  simple  characterization 
of  the  aquifer  onparameter  estimation  and  model 
are  shown.  Because  of  the  improved  efficiency  in 
model  calibration,  extended  application  to  field 
conditions  is  encouraged.  However,  it  is  cautioned 
that  the  interested  users  should  be  aware  of  the 
difficulties  in  field  applications  of  PI,  and  it  is 
recommended  that  sound  engineering  and  scientif- 
ic judgements  are  always  needed  in  the  use  of  the 
proposed,  or  any  other  PI  method.  (Peters-PTT) 
W87-01876 


ODE  TO  THE  SAN  LUIS  DRAIN, 

H.  E.  Thomas. 

Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  79-82, 

January-February  1986.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Selenium,  'Canals,  'Pollutants,  'San 
Luis  Drain,  San  Joaquin  River,  California,  West- 
lands  Water  District,  Irrigation,  Well  water,  Delta- 
M end ota  Canal. 

The  San  Luis  Drain  (SLD)  is  a  concrete-lined 
canal  85  miles  long,  just  west  of  the  San  Joaquin 
River  in  California's  Central  Valley,  that  termi- 
nates at  the  Kesterson  National  Wildlife  Refuge. 
The  SLD  has  provided  information  concerning  the 
facts  and  effects  of  irrigating  only  8,000  acres  of 
seleniferous  soils:  the  dissolving  and  organic 
uptake  of  selenium,  its  dissemination  from  ponds, 
entry  into  food  chains,  and  accumulation  in  a  wide 
variety  of  biota  and  detritus.  If  deprived  access  to 
SLD,  the  Westlands  Water  District  (WWD)  could 
direct  their  toxic  wastes  down  natural  slopes  by 
trickling  or  sumps  and  drain  ditches,  but  this  means 
toward  the  Mendota  Pool  and  the  Main  Canal  and 
Outside  Canal  which  carry  water  for  irrigation  and 
domestic  wells;  that  is  more  ominous  to  Merced 
County  that  the  SLD  ever  was.  The  WWD  needs 
detailed  testing  and  mapping  of  its  irrigable  lands 
to  discriminate  the  areas  of  seleniferous  soils  from 
those  which  are  safe  for  irrigation.  In  irrigated 
lands  above  the  Delta-Mendota  Canal,  sumps  and 
drains  are  monitored  for  selenium  in  toxic  concen- 
trations, and  irrigation  can  cease  in  the  areas  pro- 
ducing the  excessive  selenium.  Monitors  along  the 
Outside  and  Main  Canals  (below  drainage  from 
known  seleniferous  areas)  might  be  needed  for 
preservation  of  good  quality,  perhaps  by  dilution 
with  CVP  water.  (Peters-PTT) 
W87-01879 


ASSESSING  POTENTIAL  SOURCES  OF  AS- 
BESTOS FIBERS  IN  WATER  SUPPLIES  OF 
S.E.  QUEBEC, 


Queen's  Univ.,  Kingston  (Ontario). 

D.  W.  Bacon,  O.  T.  Coomes,  A.  A.  Marsan,  and  N. 

Rowlands. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  29-38,  February  1986.  4  fig,  2  tab,  53  ref.  CP 

Rail  Contract  4715-10. 

Descriptors:  'Asbestos,  'Water  pollution  sources, 
•Ecosystems,  Quebec,  Canada,  Rainfall,  Drinking 
water,  Railway  ballast,  Chrysotiles. 

A  comparative  study  of  the  concentration  of  asbes- 
tos fibers  in  drinking  water  supplies  of  southeastern 
Quebec  was  undertaken  to  assess  the  relative  con- 
tributions of  fibers  by  asbestos-bearing  railway  bal- 
last and  naturally  occurring  asbestos  deposits. 
Water  samples  were  taken  from  areas  where  one  or 
the  other  potential  sources  or  neither  potential 
source  was  present.  In  addition,  rainwater  samples 
were  taken  to  assess  the  importance  of  atmospheric 
contributions.  The  sampling  design  accounted  for 
potential  variations  in  fiber  counts  due  to  the 
season,  location,  and  analytical  procedures.  Fiber 
concentrations  were  estimated  from  counts  made 
on  a  JEOL  100CX  scanning  transmission  electron 
microscope  and  statistically  compared  among 
areas.  These  levels  were  then  compared  with  levels 
found  in  other  areas  of  Canada  and  the  United 
States.  The  results  indicate  that  the  rail  ballast 
could  be  contributing  statistically  (albeit  marginal- 
ly) significant  quantities  of  fibers  to  water  supplies 
during  the  summer  but  not  in  the  spring.  Estimated 
concentrations  in  water  supplies  ranged  between 
1,700,000  fibers/liter  and  147,800,000  fibers/liter. 
Fiber  levels  in  samples  taken  during  the  spring 
were  significantly  higher  and  more  variable  than 
those  taken  during  the  summer.  The  presence  of 
fibers  in  rainwater  samples  at  concentrations  of 
1,900,000  fibers/liter,  18,300,000  fibers/liter,  and 
23,700,000  fibers/liter  suggests  that  atmospheric 
transport  may  play  an  important  role  in  contribut- 
ing fibers  to  regional  systems.  Fiber  levels  found  in 
these  systems  are  not  unique  when  compared  to 
levels  observed  elsewhere  in  North  America.  (Au- 
thor's abstract) 
W87-01884 


LACTOSE  NEGATIVE  ESCHERICHIA  COLI 
FROM  RANGELAND  STREAMS:  SOURCE, 
ANTIBIOTIC  RESISTANCE,  AND  COLICTNO- 
GENICITY, 

Boise  State  Univ.,  ID.  Dept.  of  Biology. 

R.  C.  Rychert,  and  G.  R.  Stephenson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  39-42,  February  1986.  4  tab,  21  ref. 

Descriptors:  'Escherichia  coli,  'Water  pollution 
sources,  'Cattle,  'Feces,  'Rangeland,  'Colicino- 
genicity, Antibiotic  resistance,  Water  quality,  Lac- 
tose fermentation. 

The  source  of  the  lactose-negative  Escherichia 
coli,  the  frequency  of  appearance  in  rangeland 
stream  waters,  and  the  comparative  degree  of  anti- 
biotic resistance  and  colicinogenicity  in  the  popula- 
tions of  lactose-negative  and  lactose-positive  E. 
coli  were  determined.  Three  rangeland  streams 
were  sampled  weekly  during  the  May  through 
September  grazing  seasons  of  1980  and  1981.  The 
presence  of  lactose-negative  E.  coli  colonies  on  m- 
FC  plates  from  rangeland  streams  tended  to  occur 
when  cattle  were  grazing;  however,  lactose-nega- 
tive E.  coli  did  also  appear  when  cattle  were  not 
present.  The  latter  observation  may  be  due  to 
resuspension  of  stream  sediment  which  can  serve 
as  a  reservoir  of  E.  coli.  Of  1 1 1  rangeland  stream 
samples  over  two  grazing  seasons,  59  percent  of 
the  samples  exhibited  lactose-negative  E.  coli. 
When  the  lactose-negative  E.  coli  were  present, 
they  comprised  a  mean  value  of  27  percent  of  the 
colonies  on  m-FC  plates.  Cattle  feces  were  deter- 
mined to  be  a  source  of  rangeland  stream  lactose- 
negative  E.  coli.  When  the  lactose-negative  E.  coli 
isolates  were  examined  for  antibiotic  resistance,  33 
percent  were  resistant  to  one  or  more  antibiotics, 
10  percent  were  resistant  to  two  antibiotics  and 
none  of  the  isolates  was  resistant  to  more  than  two 
antibiotics.  All  21  lactose-positive  E.  coli  isolates 
were  resistant  to  three  or  more  antibiotics.  When 
three  laboratory  strains  of  E.  coli  were  used  as 
indicators,  83  percent  of  the  lactose-negative  E. 
coli   isolates  were  colicinogenic  toward  one  or 


more  of  the  indicator  strains;  whereas  33  percent 
of  the  lactose-positive  E.  coli  isolates  were  colicin- 
ogenic toward  one  or  more  of  the  indicator  strains. 
The  colicinogenicity  of  the  lactose-negative  E.  coli 
toward  the  rangeland  stream  lactose-positive  E 
coli  could  explain  the  differences  in  antibiotic  re- 
sistance, and  possibly  impair  water  quality  analyses 
where  lactose  fermentations  are  involved.  (Peters- 
PTT) 
W87-01885 


EFFECTS  OF  DEICING  SALTS  ON  WATER 
CHEMISTRY  IN  PINHOOK  BOG,  INDIANA, 

Indiana  Dunes  National  Lakeshore,  Porter,  IN. 
D.  A.  Wilcox. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
1,  p  57-65,  February  1986.  6  fig,  3  tab,  49  ref. 

Descriptors:  'Roads,  'Salts,  'Chemical  properties, 
Sodium,  Chloride,  Pinhook  Bog,  Indiana,  Road- 
salt  runoff,  Bog  water  chemistry,  Deicing  salts, 
Salt  migration,  Peatlands. 

A  five-year  study  was  conducted  to  identify  the 
effects  of  road  salt  intrusion  on  the  water  chemis- 
try of  Pinhook  Bay  following  operation  of  an 
uncovered  salt  storage  pile  adjacent  to  the  bog  for 
ten  years.  A  distinct  pattern  of  elevated  salt  con- 
centrations was  observed  in  the  interstitial  waters 
of  the  surface  peat  that  corresponded  to  observed 
alterations  in  the  bog  vegetation.  Yearly  mean  salt 
concentrations  as  high  as  468  mg/1  sodium  and 
1215  mg/1  chloride  were  recorded  in  the  plant  root 
zone  of  the  peat  mat.  The  salt  concentrations  de- 
creased significantly  each  year  from  1979  to  1981 
throughout  the  impacted  area.  Some  increases  of  a 
lesser  magnitude  occurred  in  1982  and  1983.  Anal- 
ysis of  salt  movements  suggested  that  vertical 
transport  by  water  movement  was  responsible  for 
concentration  changes.  The  major  decline  in  salt 
levels  occurred  in  the  spring  following  snowmelt 
and  heavy  precipitation  events.  Evapotranspiration 
during  periods  of  drought  resulted  in  the  gradual 
increases  in  surface  peat  salt  concentrations.  Di- 
verted highway  runoff  was  the  major  continuing 
source  of  sodium  chloride  contamination  and  was 
the  likely  source  of  the  elevated  calcium,  magnesi- 
um, potassium,  bicarbonate,  and  pH  levels  also 
observed  in  the  impacted  area.  (Author's  abstract) 
W87-01888 


ACCUMULATION  OF  SELECTED  TRACE 
METALS  IN  SOILS  OF  URBAN  RUNOFF 
SWALE  DRAINS, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-01890 


IDENTTFICATION  OF  SOLUTE  LOADING 
SOURCES  TO  A  SURFACE  STREAM, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

R.  L.  Rittmaster,  and  D.  K.  Mueller. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  81-89,  February  1986.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Salinity,  'Geochemistry,  'Gypsum, 
Dirty  Devil  River,  Utah,  Fremont  River,  Muddy 
Creek,  Hanksville,  Total  dissolved  solids, 
WATEQF,  BALANCE,  Solute  loading,  Loading 
mechanisms. 

Solute-loading  sources  along  the  Dirty  Devil 
River,  Utah,  were  identified  to  determine  the  oc- 
currence of  or  potential  for  solute  pickup  within 
the  channel.  The  Dirty  Devil  River  Basin  covers 
11,000  sq  km  in  south-central  Utah.  Two  principal 
tributaries,  the  Fremont  River  and  Muddy  Creek, 
join  to  form  the  Dirty  Devil  near  the  town  of 
Hanksville.  A  primary  goal  was  to  determine  the 
concentration  of  gypsum  dissolution  to  total  dis- 
solved solids  concentration,  and  its  potential  in- 
crease in  the  future  if  salinity  control  measures  are 
instituted.  Synoptic  field  data  were  collected 
during  the  low  flow  period  in  October  1983.  Data 
were  analyzed  using  the  geochemistry  models 
WATEQF  and  BALANCE  to  postulate  mineral 
reactions  leading  to  solute  loading.  Three  known 
sources  of  solute  loading,  involving  two  different 
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[eochemical  mechanisms,  were  discernable.  Two 
iddiuonal  areas  of  possible  gypsum  dissolution 
vere  located.  Total  dissolved  solids  concentration 
ocreased  from  245  mg/1  above  Emery  to  more 
ban  2100  mg/1  at  Hanks ville.  Saturation  with  re- 
pect  to  halite  and  gypsum,  computed  by 
VATEQF,  also  increased  along  the  flow  path. 
Amu  transfer  modeling,  using  BALANCE, 
howed  significant  loading  from  halite  sources  in 
wo  reaches.  Both  are  below  washes  fed  by  saline 
prings  and  seeps  from  halite-bearing  formations, 
n  general,  the  WATEQF  and  BALANCE  models 
vere  useful  in  identifying  sources  of  solute  loading 
a  the  basin.  WATEQF  provided  necessary  infor- 
oation  on  thermodynamic  limitation  of  mineral 
lissolution  in  water  from  a  given  site.  BALANCE 
vts  useful  in  evaluating  the  loading  mechanisms, 
itrticularly  when  the  computed  mass  transfer  cor- 
esponded  to  the  change  in  saturation  index  from 
VATEQF.  Calculations  such  as  those  performed 
y  WATEQF  and  BALANCE  provide  guidelines 
nd  a  framework  for  examining  a  system  in  light  of 
nown  system  characteristics  and  geochemical 
heory.  (Peters-PTT) 
V87-01891 


:FFECrS  OF  PLACER  GOLD  MINING  ON 
"RLMARY  PRODUCTION  IN  SUBARTIC 
TREAMS  OF  ALASKA, 

Llaska  Univ.,  Anchorage.  Arctic  Environmental 
□formation  and  Data  Center. 
I  E  Van  Nieuwenhuyse,  and  J.  D.  LaPerriere. 
Vater  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
,  p  91-99,  February  1986.  5  fig,  4  tab,  41  ref.  EPA 
•reject  808340-01. 

)escriptors:  'Gold  mining,  'Algae,  'Chlorophyll, 
Primary  production,  Alaska,  Turbidity,  Total  res- 
iues,  Mixed  streams,  Chlorophyll  a,  Oxygen. 

"urbidity,  total  residues,  settleable  solids,  vertical 
ight  extinction,  and  primary  production  were 
leasured  in  mined  and  unmined  streams  located  in 
lie  interior  highlands  of  Alaska.  Undisturbed 
treams  had  low  turbidities,  total  residue  concen- 
rations  averaging  120  mg/1,  and  undetectable  set- 
leable  solids.  During  active  mining,  turbidity,  total 
esidues,  and  settleable  solids  levels  in  a  moderate- 
y  mined  stream  averaged  170  NTU,  201  mg/1,  and 
C  0.1  ml/1,  respectively.  In  a  heavily  mined 
tream,  turbidity  and  total  residues  were  two 
irders  of  magnitude  higher  than  in  unmined 
treams  and  settleable  solids  nearly  always  exceed- 
d  0.2  ml/1.  Vertical  extinction  coefficients  and 
urbidity  were  positively  correlated.  In  undis- 
urbed  streams  gross  primary  productivity  ranged 
rom  0.20  shortly  after  spring  breakup  to  a  maxi- 
mum of  1.20  in  early  fall.  Productivity  in  the 
moderately  mined  stream  was  reduced  by  50  per- 
ent  while  photosynthetic  efficiency  doubled.  Pri- 
mary production  was  undetectable  in  a  heavily 
ained  stream.  Maximum  standing  crops  of  peri- 
ihyton  measured  as  chlorophyll  a  occurred  in  fall 
a  an  undisturbed  stream  after  13  weeks  of  expo- 
ure  and  ranged  from  4.5  to  11.8  mg-chl  a/sq  m. 
rhe  highest  chlorophyll  a  densities  recorded  in  the 
noderately  mined  stream  was  3.8  mg/sq  m,  and  no 
hlorophyll  a  was  detected  in  the  heavily  mined 
tream.  (Author's  abstract) 
V87-01892 


EFFECTS    OF    COAL    PDLE    RUNOFF    ON 

fTREAM  QUALITY  AND  MACROINVERTE- 

iRATE  COMMUNITIES, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 

nental  Lab. 

4.  C.  Swift. 

Vater  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

I,  p  449-457,  June  1985.  8  tab,  20  ref.  DOI  Funding 

V-062-MD. 

descriptors:  'Water  pollution  effects,  'Coal 
nining,  'Heavy  metals,  'Coal,  'Macroinverte- 
Jrates,  'Coal  pile  runoff,  Georges  Creek,  Allegany 
bounty,  Maryland,  Mercury,  Zinc,  Arsenic,  Iron, 
Manganese,  Aluminum,  Hydrogen  ion  concentra- 
ion,  Leachates. 

rhe  chemical  composition  of  coal-pile  runoff  was 
iescribed  and  the  effect  of  this  runoff  on  the  water 
quality  of  Georges  Creek  was  monitored.  The 


effect  of  coal-pile  runoff  on  the  macroinvertebrate 
community  in  Georges  Creek  was  measured.  Sam- 
ples of  coal  pile  runoff,  Georges  Creek  water,  and 
macrobenthos  above  and  below  two  coal  storage 
areas  along  Georges  Creek,  Allegany  County, 
Maryland,  were  collected  in  July,  August,  and 
September  1982,  and  February  and  July  1983.  Coal 
pile  runoff  was  collected  under  high-  and  low-flow 
conditions.  Water  samples  were  analyzed  for  Hg, 
Zn,  As,  Fe,  Mn,  Al,  SC*4(2-),  hydrogen  ion  con- 
centration, filterable  and  nonfilterable  residue,  con- 
ductivity and  acidity.  Leachate  from  coal  piles 
along  Georges  Creek  contained  high  concentra- 
tions of  heavy  metals,  particularly  manganese,  alu- 
minum and  zinc.  Iron  and  sulfate  were  very  high 
and  the  pH  ranged  from  1.4  to  3.1.  Georges  Creek 
water  had  much  lower  concentrations  of  metals, 
iron  and  sulfate  and  a  pH  of  about  7.0.  The  distri- 
bution of  macrobenthos  in  Georges  Creek  showed 
the  effects  of  both  runoff  from  coal  storage  piles 
and  periodic  drought.  Brillouin's  diversity  index 
values  were  low  even  in  areas  which  did  not  dry. 
Densities  of  tubificid  worms  and  chironomid 
larvae  were  very  high  above  the  coal  storage  areas 
where  organic  input  were  high.  At  all  the  rest  of 
the  sampling  stations,  macroinvertebrate  densities 
were  very  low.  Where  coal  pile  runoff  enters 
Georges  Creek,  it  compounds  the  effects  of  period- 
ic drought  and  further  stresses  the  aquatic  commu- 
nity. The  following  kinds  of  macroinvertebrates 
were  examined:  Nematoda,  Tubificidae,  Asellidae, 
Gammarus,  Cambarus,  Baetidae,  Gophidae,  Gerri- 
dae,  Veliidae,  Sialis,  Hydaticus,  Tipula,  Chirono- 
midae,  Heleidae,  Tabanus,  Simuliidae,  Empididae, 
Muscidae,  Basommatophota,  Planorbidae,  and 
Sphaeridae.  (Peters-PTT) 
W87-01917 


REVERSIBLE  ADSORPTION  OF  AQUEOUS 
DD/ALENT  COPPER  ION  BY  ESTUARINE 
SEDIMENTS, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01919 


WATERFALL  REAERATION  IN  THE  PASSAIC 
RIVER, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

C.  G.  Uchrin,  W.  K.  Ahlert,  S.  S.  Park,  and  S.  R. 
Schneck. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
3,  p  475-480,  June   1985.   13  fig,  3  tab,   12  ref. 

Descriptors:  'Waterfalls,  'Oxygen  deficit  ratio, 
•Dissolved  oxygen,  'Aeration,  'Reaeration,  Passa- 
ic River,  New  Jersey,  Correlation  analysis. 

The  effect  of  two  mostly  natural  waterfall  systems 
on  the  dissolved  oxygen  concentration  in  the  Pas- 
saic River,  a  rather  heavily  stressed  waterbody  in 
northeast  New  Jersey,  was  examined.  The  two 
subject  waterfalls,  Little  Falls  and  Great  Falls,  are 
located  in  urban  communities  in  northeast  New 
Jersey.  A  parameter  defined  by  past  investigators 
as  the  'deficit  ratio'  was  found  to  be  useful  for 
mathematically  describing  the  results.  The  Great 
Falls  system,  which  is  a  70-foot  sheer  drop,  exhibit- 
ed deficit  ratios  which  were  a  function  only  of 
temperature  for  all  events,  while  the  Little  Falls 
system,  which  is  a  35-foot  cascading  system,  exhib- 
ited deficit  ratios  which  were  functions  of  both 
temperature  and  flow.  It  is  hypothesized  that  the 
driving  forces  for  the  Little  Falls  system  involve 
both  the  loss  of  potential  as  well  as  kinetic  energy 
(especially  since  the  power  on  the  flow  term  in  the 
regressed  correlation  for  the  deficit  ratio  is  nearly 
2)  while  the  height  and  nature  (sheer  drop)  of  the 
Great  Falls  system  allows  the  potential  energy  loss 
to  dominate.  A  correlation  was  successfully  re- 
gressed to  the  Great  Falls  data  while  a  limited 
correlation  was  developed  for  the  Little  Falls  case. 
The  upstream  super-saturated  waters  were  deaerat- 
ed  as  they  passed  over  the  falls.  (Peters-PTT) 
W87-01921 


UPTAKE  AND  DEPURATION  OF  ORGANIC 
CONTAMINANTS  BY  BLUE  MUSSELS  (MYTI- 
LUS  EDULIS)  EXPOSED  TO  ENVIRONMEN- 
TALLY CONTAMINATED  SEDIMENT, 


Sources  Of  Pollution — Group  5B 

Rhode    Island    Univ.,    Narragansett.     Graduate 

School  of  Oceanography. 

R.  J.  Pruell,  J.  L.  Lake,  W.  R.  Davis,  and  J.  G. 

Quinn. 

Marine  Biology  MBIOAJ,  Vol.  91,  No.  4,  p  497- 

507,  June  1986.  7  fig,  2  tab,  45  ref.  EPA  Assistance 

agreement  CR  808434. 

Descriptors:  'Organic  compounds, 

•Mussels.'Bioaccumulation,  'Path  of  pollutants, 
•Mytilus,  'Sediments,  'Fate  of  pollutants,  Accu- 
mulation, Pollutants,  Mollusks,  Contamination, 
Polychlorinated  biphenyls,  Biological  magnifica- 
tion. 

Blue  mussels  (Mytilus  edulis)  were  exposed  to  con- 
taminated sediment  collected  from  Narragansett 
Bay,  Rhode  Island  to  allow  comparisons  of  the 
uptake  and  depuration  of  polycyclic  aromatic  hy- 
drocarbons (PAHs)  and  polychlorinated  biphenyls 
(PCBs).  In  addition,  concentration  factors  in  the 
mussels  were  calculated  separately  against  the  dis- 
solved and  particulate  phase  concentrations,  and 
the  results  from  the  exposure  and  control  systems 
were  compared.  Both  PAHs  and  PCBs  were  rapid- 
ly accumulated  by  the  mussels  exposed  to  the 
contaminated  sediment.  After  the  mussels  were 
transferred  to  control  seawater,  individual  PAHs 
were  depurated  with  half-lives  ranging  from  12  to 
30  days.  Individual  PCBs  showed  depuration  half- 
lives  which  ranged  from  16  to  46  days.  Concentra- 
tion factors  in  the  mussels  calculated  against  the 
particulate  phase  concentrations  were  very  differ- 
ent in  the  exposure  and  control  systems.  Concen- 
tration factors  calculated  using  only  the  dissolved 
phase  concentrations  (bioconcentration  factors) 
showed  excellent  agreement  in  the  two  systems, 
indicating  that  the  dissolved  phase  may  have  been 
the  direct  source  of  the  contaminants  accumulated 
by  the  mussels.  The  bioconcentration  factors  for 
PCBs  were  higher  than  those  of  PAHs  when  com- 
pounds with  similar  n-octanol/water  partition  co- 
efficients were  compared.  (Author's  abstract) 
W87-01942 


MYTILUS  EDULIS  PLANULATUS:  AN  'INTE- 
GRATOR' OF  CADMIUM  POLLUTION, 

Victoria  Ministry  for  Conservation,   Queenscliff 

(Australia).  Marine  Science  Labs. 

N.  Coleman,  T.  F.  Mann,  M.  Mobley,  and  N. 

Hickman. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  1,  p  1-5, 

July  1986.  1  fig,  2  tab,  23  ref. 

Descriptors:  'Mytilus,  'Mussels,  'Bioindicators, 
'Bioaccumulation,  'Cadmium,  'Pollutant  identifi- 
cation, Accumulation,  Monitoring,  Mollusks, 
Heavy  metals. 

Mussels  (Mytilus  edulis  planulatus)  were  collected 
from  Port  Phillip  Bay,  Victoria,  Australia  to  test 
the  assumption  that  they  are  'integrators'  of  cadmi- 
um pollution,  i.e.,  that  a  simple  and  constant  rela- 
tionship exists  between  metal  levels  in  the  tissues 
and  average  metal  levels  in  surrounding  water. 
Groups  of  mussels  were  subjected  to  the  same 
average  dose  of  cadmium,  administered  according 
to  different  dosing  regimes  over  four  weeks;  other 
groups  received  twice  the  average  dose  in  half  the 
time.  During  each  regime,  the  mussels  were  ex- 
posed to  the  different  cadmium  concentrations  for 
one  week  at  each  concentration.  Results  suggest 
that,  at  least  for  cadmium,  the  assumption  that 
mussels  are  'integrators'  of  pollution  should  be 
treated  with  caution.  They  also  have  implications 
with  regard  to  the  quantitative  biological  monitor- 
ing of  pollution.  For  example,  even  in  a  carefully 
controlled  monitoring  program,  using  mussels  of 
standard  size  and  condition,  significant  differences 
in  cadmium  content  between  mussels  need  not 
indicate  exposure  to  different  levels  of  contamina- 
tion. Rather,  these  differences  could  reflect  differ- 
ences in  the  regime  by  which  the  contamination 
was  received.  (Author's  abstract) 
W87-01944 


CONTRD3UTION  TO  THE  ECOTOXICOLOGI- 
CAL  STUDY  OF  CADMIUM,  COPPER  AND 
ZINC  IN  THE  MUSSEL  MYTILUS  EDULIS:  JJ. 
EXPERIMENTAL  STUDY, 
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Group  5B — Sources  Of  Pollution 

Nantes  Univ.  (France).  Centre  de  Dosage  des  Ele- 
ments Traces. 

C.  Amiard-Triquet,  B.  Berthet,  C.  Metayer,  and  J. 
C.  Amiard. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  1,  p  7-13, 
July  1986.  3  fig,  4  tab,  27  ref.  Ministry  of  Environ- 
ment (France)  Grant  83187. 

Descriptors:  'Ecological  effects,  'Heavy  metals, 
'Toxicology,  'Cadmium,  'Bioaccumulation, 
•Copper,  'Zinc,  'Mussels,  'Mytilus,  Mollusks, 
Bioindicators. 

The  patterns  of  accumulation  of  copper  and  zinc 
vs  cadmium  were  compared  in  the  mussel  Mytilus 
edulis.  At  external  levels  of  zinc  as  high  as  100 
micrograms  per  liter,  mussels  were  able  to  main- 
tain a  normal  concentration  in  all  groups  of  organs 
for  four  days.  The  ability  of  mussels  to  limit  the 
bioaccumulation  of  copper  and  zinc  varied  from 
organ  to  organ,  and  decreased  with  higher  levels 
of  contamination  and  longer  periods  of  exposure. 
In  contrast,  a  significant  increase  of  cadmium  in 
mussel  tissues  was  generally  observed  at  the  lowest 
experimental  concentration  and  the  lowest  period 
of  exposure.  Even  at  the  highest  sub-lethal  doses, 
the  levels  of  copper  and  zinc  in  mussel  tissues  were 
not  much  higher  than  the  natural  levels,  whereas 
the  bioaccumulation  of  cadmium  was  less  well 
restricted.  The  use  of  mussels  as  a  bioindicator  of 
pollution  seems  doubtful  for  essential  metals,  par- 
ticularly as  regards  short-term  pollution,  since  the 
levels  of  these  trace  elements  in  the  organisms  are 
largely  independent  of  their  concentration  in  the 
ambient  seawater.  (Author's  abstract) 
W87-01945 


UPTAKE  AND  CLEARANCE  OF  DIESEL  AL- 
KANES  FROM  SEDIMENTS  BY  THE  GREAT 
BARRIER  REEF  GASTROPOD  STROMBUS 
LUHUANUS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
H.  F.  Chapman,  and  D.  W.  Connell. 
Marine  Biology  MBIOAJ,  Vol.  92,  No.  1,  p  15-19, 
July  1986.  4  fig,  17  ref. 

Descriptors:  'Bioaccumulation,  'Diesel  alkanes, 
•Sediments,  'Great  Barrier  Reef,  'Gastropods, 
•Strombus,  'Oil  spills,  Mollusks,  Fate  of  pollut- 
ants, Accumulation. 

Sediments  from  the  reef  flat  at  Heron  Island,  Great 
Barrier  Reef  were  treated  with  known  amounts  of 
diesel,  and  the  uptake  and  clearance  characteristics 
of  the  diesel  n-alkanes  by  the  gastropod  Strombus 
luhuanus  were  measured  in  the  field  and  in  aquaria. 
In  each  case,  the  uptake  curve  was  unusual  in  that 
the  concentration,  expressed  in  terms  of  wet 
weight,  reached  maxima  within  24  hours  and  then 
declined  to  relatively  low  levels.  The  maximum 
concentrations  reached  were  below  those  in  the 
sediments.  Within  the  range  investigated,  the  al- 
kanes exhibited  a  substantial  decline  in  the  uptake 
rate-constant  with  increasing  carbon  number,  tri- 
cosane  exhibiting  approximately  25%  of  the  uptake 
rate-constant  of  dodecane.  On  the  other  hand,  per- 
sistence, measured  as  half-life,  showed  an  increase 
with  carbon  number.  Dodecane  had  a  half  life  of 
0.6  day  and  octadecane  one  of  2.2  days.  (Author's 
abstract) 
W87-01946 


SEASONAL  DISTRIBUTION  OF  FACULTA- 
TIVELY ENTEROPATHOGENIC  VIBRIOS 
(VIBRIO  CHOLERAE,  VD3RIO  MIMICUS, 
VIBRIO  PARAHEMOLYTICUS)  IN  THE 
FRESHWATER  OF  THE  ELBE  RIVER  AT 
HAMBURG, 

Hygienisches  Inst.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01957 


ANTIBIOTIC  RESISTANT  BACTERIA  IN  WIN- 
DERMERE AND  TWO  REMOTE  UPLAND 
TARNS  IN  THE  ENGLISH  LAKE  DISTRICT, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-OI958 


SOURCES  OF  CARBON  AND  SULFUR  NUTRI- 
TION FOR  CONSUMERS  IN  THREE  MERO- 
MICTIC  LAKES  OF  NEW  YORK  STATE, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01974 


BIOGEOCHEMICAL  CYCLING  OF  LIGNO- 
CELLULOSIC  CARBON  E\  MARINE  AND 
FRESHWATER  ECOSYSTEMS:  RELATIVE 
CONTRIBUTIONS  OF  PROCARYOTES  AND 
EUCARYOTES, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-01975 


DISSOLVED  HYDROCARBON  METABOLISM: 
THE  CONCENTRATION-DEPENDENT  KINET- 
ICS OF  TOLUENE  OXIDATION  EN  SOME 
NORTH  AMERICAN  ESTUARIES, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01976 


DOMTNANT  PROCESSES  OF  SEDIMENT  DIS- 
TRIBUTION AND  FOCUSING  EV  A  SMALL, 
EUTROPHIC,  MONOMICTIC  LAKE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 
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MECHANISMS  OF  HYDROGEN  ION  NEU- 
TRALIZATION EV  AN  EXPERIMENTALLY 
ACIDIFUED  LAKE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  B.  Cook,  C.  A.  Kelly,  D.  W.  Schindler,  and  M. 
A.  Turner. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  1,  p  134-148,  January  1986.  3  fig,  6  tab,  65  ref. 

Descriptors:  'Acidification,  'Alkalinity,  'Acid 
rain,  'Hydrogen  ion  concentration,  'Lakes,  'Sul- 
fate reduction,  'Iron  reduction,  Iron  sulfide,  Lake 
223,  Experimental  Lakes  Area,  Ontario,  Canada, 
Bacteria,  Hypoliminion,  Calcium,  Magnesium, 
Lake  sediments,  Annual  cycle,  Cations. 

The  experimental  acidification  of  Lake  223  (Exper- 
imental Lakes  Area,  northwestern  Ontario, 
Canada)  with  sulfuric  acid  in  1976-1983  allowed  a 
detailed  examination  of  the  capacity  of  the  lake  to 
neutralize  H  ion.  A  whole-lake  alkalinity  and  ion 
budget  of  Lake  223  showed  that  66-81%  of  of  the 
added  sulfuric  acid  was  neutralized  by  alkalinity 
production  in  the  lake.  Nearly  85%  of  in  situ 
alkalinity  production  was  accounted  for  by  net  loss 
of  sulfate  through  bacterial  sulfate  reduction,  cou- 
pled with  iron  reduction  and  iron  sulfide  forma- 
tion, in  littoral  sediments  (60%)  and  in  the  hypo- 
limnion  (25%).  Exchange  of  H  ion  for  Ca  and  Mn 
in  the  sediments  accounted  for  19%  of  the  alkalini- 
ty generated,  whereas  other  cations  were  net  sinks 
for  alkalinity.  Alkalinity  input  from  the  watershed 
of  Lake  223  was  very  small,  averaging  about  5% 
of  that  produced  in  the  lake.  The  seasonal  produc- 
tion of  1,000  microequivalent/liter  alkalinity  in  the 
anoxic  hypolimnion  of  this  softwater  lake  could  be 
attributed  to  bacterial  sulfate  reduction  coupled 
with  iron  sulfide  formation,  ammonium  produc- 
tion, and  iron  (II)  production.  Only  the  alkalinity 
produced  from  bacterial  sulfate  reduction  coupled 
with  iron  sulfide  formation  remained  throughout 
the  annual  cycle.  (Author's  abstract) 
W87-01979 


INORGANIC  NITROGEN  UPTAKE  BY  EPI- 
LITHIC  PERIPHYTON  IN  A  N-DEFICIENT 
LAKE, 

California  Univ.,  Davis.   Div.  of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-O1980 


TRANSPORT   OF   CADMIUM    BY   ORGANIC 
SOLVENTS  THROUGH  SOIL, 


Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

P.  J.  Sheets,  and  W.  H.  Fuller. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  24-28,  January-February  1986.  2 

fig,  5  tab,  24  ref.  EPA  Grant  No.  R8O7915-01. 

Descriptors:  'Cadmium,  'Solute  transport,  'Path 
of  pollutants,  'Organic  solvents,  'Soil  contamina- 
tion, Sandy  loam,  Clay,  Soil  water,  2-Propanol, 
Ethylene  glycol,  River  sand,  Statistics. 

Solutions  of  0,  50,  and  100%  2-propanol  and  ethyl- 
ene glycol  in  water  containing  1  millimolar  Cd 
were  perfused  through  soil  columns  of  river  sand, 
Anthony  sandy  loam  (coarse-loamy,  mixed  (calcar- 
eous), thermic  Typic  Torrifluvents),  or  Davidson 
clay  (clayey,  kaolinitic,  thermic  Rhodic  Paleu- 
dults)  at  two  initial  soil  moisture  contents  (air  dry 
and  water  saturated)  to  determine  if  organic  sol- 
vents have  the  potential  to  alter  the  rate  of  Cd 
movement  through  soils  as  compared  with  water 
alone.  Soils  adsorbed  less  Cd  from  ethylene  glycol 
than  from  water.  Cd  breakthrough  was  rapid  and 
Anthony  sandy  loam  and  river  sand  adsorbed  <  6 
micromol  Cd/gram  when  leached  with  Cd-en- 
riched  2-propanol.  The  2-propanol  increased  Cd 
adsorption  compared  to  water  in  the  Davidson 
clay.  Cd  adsorption  increased  with  increasing  2- 
propanol  concentration  in  the  Davidson  clay,  but 
decreased  with  increasing  2-propanol  concentra- 
tion in  the  other  two  soils.  No  consistent  trends 
occurred  with  increasing  ethylene  glycol  concen- 
tration. Davidson  clay  and  river  sand  adsorbed 
significantly  more  Cd  at  95%  confidence  levels 
from  2-propanol  when  initially  air  dry,  whereat 
Anthony  sandy  loam  adsorbed  more  Cd  when 
initially  water  saturated.  Initial  soil  moisture  con- 
tent did  not  significantly  affect  ethylene  glycol 
transport  of  Cd  at  the  95%  confidence  level.  (Au- 
thor's abstract) 
W87-01983 


SODICTTY  LEVELS  OF  SOJXS  EQLTLD3RAT- 
ED  WITH  WASTEWATERS, 

Agricultural   Research   Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-01984 


DECOMPOSITION  OF  METHYL  NITRITE  IN 

SOLUTIONS  AND  SOILS, 

Melbourne  Univ.,  Parkville  (Austrialia).  School  of 

Agriculture  and  Forestry. 

A.  M.  T.  Magalhaes,  and  P.  M.  Chalk. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  72-75,  January-February  1986.  2 

fig,  5  tab,  25  ref. 

Descriptors:  'Methyl  nitrite,  'Path  of  pollutants, 
•Fate  of  pollutants,  *Decomposition,  *Acid  soils, 
•Alkaline  soils,  •Chemodenitrification,  •Hydroly- 
sis, •  Sorption,  Sterile  Soil,  Gamma-radiation,  An- 
chorfield  clay  soil,  Drysdale  clay  soil,  Soil  solu- 
tion. 

The  role  of  hydrolysis  as  a  process  affecting  the 
concentration  of  CH30NO  in  the  soil  atmospheres 
was  investigated  by  measuring  the  sorption  of 
CH30NO  and  the  formation  of  N02(-)  and  N03(-) 
in  two  soils  (-33kPa  soil  water  potential)  and  three 
solutions  in  the  dark  at  20  C  for  10  hr.  Soil  pH  and 
the  pH  of  distilled  H20  decreased  on  absorption  of 
CH30NO.  In  acidic  solutions  (distilled  H20  and 
0.1  Molar  (M)  H2S04),  >  90%  of  CH30NO  was 
recovered  as  N03(-),  whereas  in  the  alkaline  An- 
chorfield  clay  soil  (pH  8.0)  and  0.2  M  NaOH,  > 
80%  was  recovered  as  N02(-).  Only  0-7%  of 
CH30NO  remained  in  the  atmosphere.  In  an  acid 
soil  (Drysdale  clay,  pH  5.8)  only  50%  of 
CH30NO  was  recovered  as  (CH30NO  -I-  N02(-) 
+  N03(-))-N.  Recoveries  in  gamma-irradiated  and 
nonirradiated  soils  did  not  differ  significantly.  The 
data  indicate  that  CH30NO  was  hydrolyzed  rapid- 
ly in  solutions  and  in  soils  and  that  N03(-)  formed 
via  the  self-decomposition  of  HN02.  The  low  re- 
covery of  N  in  the  acid  soil  may  have  been  due  to 
the  participation  of  HN02  in  the  chemodenitrifica- 
tion reactions.  The  rapid  hydrolysis  of  CH30NO  is 
likely  to  inhibit  the  emission  of  CH30NO  formed 
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in  soils,  and  to  cause  the  sorption  of  CH30NO 
evolved  from  soils  in  closed  systems.  (Author's 
ibstract) 
W87-01986 


AMMONIA  VOLATILIZATION  FROM  NITRO- 
GEN SOURCES  APPLIED  TO  RICE  FIELDS:  I. 
VtETHODOLOGY,  AMMONIA  FLUXES,  AND 
SITROGEN-15  LOSS, 

International     Fertilizer     Development     Center, 

Muscle  Shoals,  AL 

L  R.  P.  Fillery,  and  S.  K.  De  Datta. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  80-86,  January-February  1986.  6 

lig,  1  tab,  27  ref. 

Descriptors:  •Ammonia,  'Urea,  'Urease  inhibitors, 
•Ammonium  sulfate,  *Nitrogen-15,  *Rice  fields, 
'Phenyl  phosphorodiamidate,  *  Volatilization,  Soil 
rhemistry,  Flooding,  Isotope  studies,  Nitrapyrin, 
Vitrification  inhibitors,  Denitnfication,  Nitrifica- 
tion, Enzymes,  Fertilizers. 

I"he  extent  of  NH3  volatilization  from  (NH4)2S04, 
area,  and  urea  amended  with  the  urease  inhibitor 
phenyl  phosphorodiamidate  (PPD)  was  studied 
:oncurrently  in  flooded  rice  by  using  nondisturb- 
ng  micrometeorological  techniques.  Nitrogen- IS 
balance  techniques  were  used  to  estimate  the  total 
I5N  loss  and  the  relative  contribution  of  NH3 
volatilization  and  nitrification-denitrification  to  the 
S"  loss.  N  sources  were  applied  to  the  floodwater 
18  days  after  transplanting  the  rice  seedlings.  Am- 
monia volatilization  proceeded  rapidly  after  the 
ipplication  of  (NH4)2S04  and  urea,  although  the 
pattern  of  NH3  loss  differed  among  the  N  sources. 
Ammonia  fluxes  accounted  for  38  and  36%  of  the 
I  applied  as  (NH4)2S04  or  urea,  respectively,  in 
in  8-day  period.  The  lower  rate  of  NH3  loss  (22% 
sf  N  applied)  occurred  within  the  same  period 
from  a  field  amended  with  urea  +  PPD  (1%  wt/ 
wt),  primarily  because  NH3  fluxes  were  negligible 
for  at  least  3  days  after  urea  was  applied.  The  total 
ISN  loss  at  the  termination  of  the  NH3  loss  meas- 
[lrements  accounted  for  44  and  41%  of  the 
[NH4)2S04  and  urea  N,  respectively.  A  signifi- 
cantly lower  15N  loss  (33%  N  applied)  occurred 
when  a  nitrification  inhibitor  (nitrapyrin)  was  ap- 
plied with  urea.  These  results  suggested  that  nitrifi- 
cation-denitrification may  have  contributed  slight- 
ly to  the  total  N  loss  from  urea.  (See  also  W87- 
D1988)  (Author's  abstract) 
W87-01987 


AMMONIA  VOLATJXIZATION  FROM  NITRO- 
GEN SOURCES  APPLIED  TO  RICE  FIELDS: 

0.  FLOODWATER  PROPERTIES  AND  SUB- 
MERGED PHOTOSYNTHETIC  BIOMASS, 

International  Fertilizer  Development  Center, 
Muscle  Shoals,  AL. 

1.  R.  P.  Fillery,  P.  A.  Roger,  and  S.  K.  De  Datta. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  86-91,  January-February  1986.  6 
fig,  2  tab,  30  ref. 

Descriptors:  'Phenyl  phosphorodiamidate,  'Urea, 
•Ammonium  sulfate,  'Urease  inhibitors,  •Volatili- 
zation, 'Ammonia,  *Rice  fields,  'Hydrogen  ion 
concentration,  'Cyanophyta,  Biomass,  Alkalinity, 
Soil  chemistry,  Enzymes,  Fertilizers,  Flooding. 

The  effects  of  (NH4)2S04,  urea,  and  urea  amend- 
ed with  the  urease  inhibitor  phenyl  phosphorodia- 
midate (PPD)  on  the  floodwater  properties  were 
studied  concurrently  as  part  of  a  field  NH3  volatil- 
ization study.  In  the  (NH4)2S04  treatment  the 
maximum  ammoniacal-N  in  the  floodwater  (about 
50  g  N/cu  m)  occurred  immediately  after  applica- 
tion and  reached  negligible  amounts  by  6  days 
after  application.  With  urea,  the  ammoniacal-N 
concentrations  in  the  urea  treatment  reached 
maxima  of  12  g  N/cu  m  3-5  days  after  application 
and  negligible  levels  7  days  after  application.  In- 
cluding PPD  (1%  wt/wt)  delayed  the  buildup  of 
ammoniacal-N  to  5-7  days,  with  a  maiimal  concen- 
tration comparable  to  the  urea-only  treatment. 
Marked  diurnal  fluctuations  in  pH  of  the  floodwa- 
ters  were  observed,  and  their  alkalinity  was  far 
higher  than  that  of  irrigation  water.  Enumeration 
of  algae  in  the  flood  waters  showed  the  biomass  to 
be  small  and  dominated  by  the  non-N2-fixing  blue- 


green  algae.  This  biomass,  however,  was  associat- 
ed with  the  marked  diurnal  fluctuations  in  pH, 
which,  coupled  with  the  accumulated  alkalinity, 
were  the  major  factors  contributing  to  the  rapid 
NH3  loss  following  application  of  (NH4)2S04  and 
urea  to  the  floodwater.  (See  also  W87-01987) 
(Rochester-PTT) 
W87-01988 


PROPERTIES,  CLASSIFICATION,  AND  IN- 
TERPRETATIONS OF  M1NESOILS  AT  TWO 
SITES  IN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-01994 


DERIVATION  OF  LAND  QUALITIES  TO 
ASSESS  ENVIRONMENTAL  PROBLEMS 
FROM  SOIL  SURVEYS, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands).  Dept.  of  Soil  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-01995 


PORE  GAS  COMPOSITION  IN  WASTE  ROCK 
DUMPS  UNDERGOING  PYRITIC  OXIDA- 
TION, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Sutherland. 

J.  R.  Harries,  and  A.  I.  M.  Ritchie. 

Soil  Science  SOSCAK,  Vol.  140,  No.2,  p  143-152, 

August  1985.  10  fig,  17  ref. 

Descriptors:  'Mine  wastes,  'Oxygen,  'Carbon  di- 
oxide, 'Soil  atmosphere,  'Acid  pollution,  'Trace 
metal  pollution,  'Australia,  'Bacteria,  Metabolism, 
Gas  transport,  Thermal  effects,  Atmospheric  pres- 
sure, Bacterial  physiology,  East  Branch  Finnis 
River,  Pyritic  material. 

Oxygen  and  carbon  dioxide  concentrations  in  the 
pore  space  of  two  waste  rock  dumps  were  meas- 
ured; the  dumps  are  significant  sources  of  acid  and 
trace  metal  pollutants  to  the  East  Branch  Finnis 
River,  Northern  Territory  of  Australia.  These  pol- 
lutants are  released  as  a  result  of  the  oxidation  of 
pyritic  material  within  the  dumps,  which  are  at  the 
abandoned  Rum  Jungle  mine.  Comparison  of 
oxygen  concentration  distributions  with  heat 
source  distributions  indicates  that  oxygen  supply  is 
the  oxidation-rate-limiting  mechanism  in  most  re- 
gions of  the  dumps.  Gas  transport  into  the  dumps 
is  by  diffusion  and  advection  due  to  both  thermal 
effects  and  atmospheric  pressure  changes.  The 
extent  to  which  one  transport  mechanism  domi- 
nates reflects  the  proximity  of  the  edge  of  the 
dump  and  differences  in  the  properties  of  the  mate- 
rials in  different  regions.  In  some  areas,  at  least  two 
transport  mechanisms  determine  the  pore  gas  com- 
position. Carbon  dioxide  levels,  which  generally 
are  1-3  orders  of  magnitude  higher  than  atmos- 
pheric levels,  indicate  that  the  bacteria  that  cata- 
lyze the  pyritic  oxidation  have  a  plentiful  supply  of 
carbon  dioxide,  which  is  essential  for  their  metabo- 
lism. (Author's  abstract) 
W87-02010 


COMPUTER  SIMULATIONS  OF  THE  TRANS- 
PORT OF  PESTICIDES  WITH  NONUND70RM 
WATER  FLOW  IN  GREENHOUSE  SOIL, 

Institute    for    Pesticide    Research,     Wageningin 

(Netherlands). 

M.  Leistra. 

Soil  Science  SOSCAK,  Vol.  140,  No.  3,  p  161-169, 

September  1985.  8  fig,  14  ref. 

Descriptors:  'Methomyl,  'Pesticides,  'Path  of  pol- 
lutants, 'Diazinon,  'Transport,  'Mathematical 
models,  Geometry,  Nonuniform  flow,  Leaching, 
Irrigation,  Insecticides,  Greenhouse  soils. 

Three  computation  models  were  to  simulate  the 
transport  of  the  insecticides  methomyl  and  dia- 
zinon in  the  root  zone  of  a  greenhouse  soil.  Two 
models  simulated  nonuniform  flow  of  water  in  a 
slab  geometry  and  in  a  cylindrical  geometry.  Soil 
regions  with  vertical  and  horizontal  flow  were 
distinguished.  In  those  models,  nonuniform  flow 


produced  more  leaching  of  methomyl  from  the 
root  zone  than  did  nonuniform  flow.  The  differ- 
ences in  leaching  computed  with  the  slab  and 
cylindrical  geometries  were  small.  Narrowing  the 
region  with  downward  flow  increased  the  simulat- 
ed leaching  to  a  certain  level.  Reduction  in  scale  of 
the  irregularities  increased  the  interchange  of  pesti- 
cide between  the  regions  with  vertical  and  hori- 
zontal flow,  resulting  in  less  leaching.  When  the 
properties  of  diazinon  were  introduced  into  the 
computations  with  nonuniform  flow,  there  was 
hardly  any  leaching  according  to  the  model,  but 
when  the  compound  was  simulated  to  be  applied  in 
the  same  place  as  the  irrigation,  the  extent  of 
leaching  strongly  increased.  (Author's  abstract) 
W87-02011 


MOVEMENT  OF  SURFACE  AND  DEEP- 
PLACED  PHOSPHORUS  IN  A  SANDY  LOAM 
SOIX  IN  RELATION  TO  INITIAL  SOIL  WET- 
NESS, AMOUNT  OF  WATER  APPLIED,  AND 
EVAPORATION  POTENTIALS, 
Indian  Agricultural  Research  Inst,  New  Delhi. 
Div.  of  Agricultural  Physics. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-02015 


EFFECT  OF  SIMULATED  ACID  RAIN  ON  NI- 
TRATE AND  AMMONIUM  PRODUCTION  IN 
SOILS  FROM  THREE  ECOSYSTEMS  OF 
CAMELS  HUMP  MOUNTAIN,  VERMONT, 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02018 


HIGH  LEVELS  OF  MUTAGENIC  ACTD/ITY  IN 
CHLORINATED  DRINKING  WATER  IN  FIN- 
LAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Chemistry. 
T.  Vartiainen,  and  A.  Liimatainen. 
Mutation  Research  MUREAV,  Vol.  169,  No.  1/2, 
p  29-34,  January-February  1986.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Toxicity,  'Drinking  water,  'Chlorin- 
ation,  'Finland,  Carcinogens,  Adsorption,  Water 
treatment,  Gas  chromatography,  Mass  spectrome- 
try, Pollution,  Mutagens,  Trichloromethane,  Ion 
exchange,  Water  quality. 

Large-scale  studies  on  drinking  water  mutagenicity 
were  begun  when  chlorinated  drinking  water  con- 
tained trihalomethanes,  among  them  a  suspected 
carcinogen,  trichloromethane.  Drinking  water 
samples  were  taken  from  a  laboratory  tap  at  the 
University  of  Kuopio,  with  the  water  source  being 
the  waterworks  from  Lake  Kallavesi,  which  car- 
ries a  relatively  high  content  of  humic  compounds 
of  natural  origin,  and  effluents  from  a  pulp  mill. 
The  raw  water  is  disinfected  with  chlorine  and 
treated  with  lime,  aluminium  sulfate  and  carbon 
dioxide.  Fluoride  is  added  after  chlorination.  Isola- 
tion of  organic  compounds  was  carried  out  by  a 
continously  extracting  liquid-liquid  apparatus  or  by 
adsorption  on  XAD  8  resin.  The  organic  phases 
were  dried  and  concentrated  in  a  Kuderna-Danish 
evaporator,  and  some  of  the  samples  were  ana- 
lyzed by  gas  chromatography-mass  spectrometry. 
The  organic  extract  turned  out  to  be  highly  muta- 
genic in  the  Ames  test.  The  direct  mutagenic  ac- 
tivities of  the  acid/neutral  fractions  of  48  drinking 
water  samples  were  on  an  average  1700  net  rever- 
tants/1  in  strain  TA100.  The  highest  activities  were 
more  than  6,000  net  revertants/1  and  one  drinking 
water  sample  exceeded  10,000  net  revertants/1. 
(Khumbatta-PTT) 
W87-02041 


FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE.   Central  Research  and  Development  Dept. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-O2052 
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SUBSURFACE  DISPOSAL  OF  LIQUID  LOW- 
LEVEL  RADIOACTIVE  WASTES  AT  OAK 
RIDGE,  TENNESSEE, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02053 


CHEMICAL  FATE  OF  INJECTED  WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Engineering  Dept. 

N.  C.  Scrivner,  K.  E.  Bennett,  R.  A.  Pease,  A. 

Kopatsis,  and  S.  J.  Sanders. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 

p  53-58,  Summer  1986.  4  fig,  3  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Injection  wells,  'Underground  waste  dispos- 
al, 'Computer  simulation,  'Electrolyte  solutions, 
Hydrogen  ion  concentration,  Cyanide,  Hydrolysis, 
Sand  dissolution,  Iron  chlorides,  Hydrochloric 
acid,  Dolomite,  Mathematical  models,  Ion  ex- 
change, Clay,  Clay  dissolution,  Fluid  density,  Neu- 
tralization, Precipitation. 

Neutralization,  hydrolysis,  and  precipitation  of 
wastes  injected  into  wells  were  modeled  using 
published  data  on  reaction  rates  and  equilibrium 
constants  for  the  dominant  reactions,  which  were 
incorporated  into  a  sophisticated  computer  simula- 
tion that  calculates  solid-liquid  equilibria  of  aque- 
ous electrolyte  solutions.  The  mode  predicted  the 
fate  of  two  waste  streams:  (1)  high-pH,  cyanide- 
containing  waste  injected  into  sandstone  is  made 
less  hazardous  by  hydrolysis  and  sand  dissolution; 
and  (2)  FeC13-FeC12-HCl-H20  waste  is  made  non- 
hazardous  by  reaction  with  dolomite.  Future  de- 
velopment of  the  model  will  incorporate  other 
phenomena,  including  co-precipitation  of  trace 
heavy  metal  ions,  ion  exchange  of  cations  into 
clay,  clay  dissolution,  and  fluid  density  calcula- 
tions. (Rochester-PTT) 
W87-02054 


ACIDrTY  OF  SCOTTISH  RAINFALL  rNFLU- 
ENCED  BY  CLIMATIC  CHANGE, 

University  of  East  Anglia,  Norwich  (England). 

Climatic  Research  Unit. 

T.  D.  Davies,  P.  M.  Kelly,  P.  Brimblecombe,  G. 

Farmer,  and  R.  J.  Barthelmie. 

Nature  NATO  AS,  Vol.  322,  No.  6077,  p  359-361, 

July  24,  1986.  4  fig,  22  ref. 

Descriptors:  'Acidity,  'Scotland,  'Rainfall,  'Cli- 
matology, 'Acid  rain,  Chemical  properties,  Weath- 
er, Air  pollution,  Emission  control. 

Although  there  are  clear  links  between  acidic  dep- 
osition and  synoptic  meteorology,  the  effects  of 
climatic  change  have  been  largely  neglected. 
Long-term  variations  in  the  atmospheric  circula- 
tion and  associated  changes  in  trajectory  charac- 
teristics on  timescales  of  years  and  longer  can 
affect  deposition  levels  within  the  United  King- 
dom, masking  the  effects  of  changing  emissions. 
The  results  provide  empirical  support  for  the  sug- 
gestion that  climatic  change  may  need  to  be  con- 
sidered in  the  assessment  of  emission  control  strate- 
gies. (Author's  abstract) 
W87-02078 


FATE  OF  THIOBENCARB  AND  MOLINATE 
IN  RICE  FIELDS, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

L.  J.  Ross,  and  R.  J.  Sava. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  220-225,  July-September  1986.  1  fig,  6 
tab,  21  ref.  Calif.  State  Water  Control  Board  Inter- 
agency Agreement  No.  2-127-428-0. 

Descriptors:  'Fate  of  pollutants,  'Thiobencarb, 
•Molinate,  'Herbicides,  'Rice,  Dissipation,  Water 
management,  Agricultural  chemicals,  Adsorption, 
Field  tests,  Volatility,  Solubility. 

The  fate  of  thiobencarb  and  molinate  in  air,  water, 
soil  and  vegetation  samples  from  a  rice  field  was 
documented  for  45  days  following  application  to 
examine  the  effectiveness  of  water-holding  periods 
at  reduced  herbicide  concentration  under  grower- 


controlled  field  conditions  and  to  calculate  mass 
balance  budgets.  Field  study  results  reflected  dif- 
ferent physico-chemical  properties  than  those  es- 
tablished in  the  laboratory.  Thiobencarb  is  less 
volatile  and  water  soluble  and  more  strongly  ad- 
sorbed to  soil  than  molinate,  thus  accounting  for 
lower  air  and  water  concentrations  and  higher 
field  soil  concentrations  of  thiobencarb.  It  also 
reaches  higher  concentrations  in  vegetation.  The 
amount  of  herbicide  in  vegetation  comprises  less 
than  one  percent  of  both  mass  balance  budgets.  A 
holding  period  appears  to  be  more  effective  for 
molinate  than  thiobencarb,  and  mass  balance  infor- 
mation obtained  in  this  study  may  contribute  to 
understanding  herbicide  dynamics  in  the  field.  (Mi- 
chael-PTT) 
W87-02086 


PH  BUFFERING  IN  FOREST  SOIL  ORGANIC 
HORIZONS:  RELEVANCE  TO  ACID  PRECIPI- 
TATION, 

New  York  State  Agricultural  Experiment  Station, 

Geneva. 

B.  R.  James,  and  S.  J.  Riha. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  229-234,  July-September  1986.  4  fig,  3 

tab,  33  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Buf- 
fering, 'Forest  soils,  'Acid  rain,  'Decomposing 
organic  matter,  Hydrogen  ions,  Calcium,  Cations, 
Acidic  soils,  Acidity,  Aluminum,  Solubility,  Pro- 
tonation,  New  York. 

A  batch  technique  designed  to  simulate  acid  rain 
reactions  on  forest  floors  was  performed  using 
samples  of  New  York  State  forest  soils  equilibriat- 
ed  with  HN03  treated  soil.  Each  organic  horizon 
retained  a  constant  percentage  of  added  hydrogen 
ion  regardless  of  the  quantity  of  added  acidity. 
Buffer  capacities  of  the  samples  were  higher  than 
those  measured  in  underlying  mineral  horizons. 
Calcium  was  the  dominant  cation  in  unacidified 
equilibrium  solutions  and  its  concentration 
changed  in  response  to  soil  acidification.  Alumi- 
num was  a  minimal  contributor  to  cationic  change. 
Anion  protonation  of  weak  organic  acids  in  solu- 
tion and  solid  phases  accounted  for  hydrogen  ion 
removal  without  increasing  cation  concentration. 
Because  of  this  removal  by  forest  floor  organics 
and  calcium  dominance  in  equilibrium  solutions, 
the  impact  of  acid  rain  on  aluminum  solubility  in 
forest  soils  is  due  more  to  Ca(N03)2  and  CaS04  in 
leaching  water  than  the  direct  effects  of  HN03 
and  H2S04.  (Michael-PTT) 
W87-02088 


DETERMrNATION  OF  ALKYLLEAD  SALTS  IN 
RUNOFF,  SODLS,  AND  STREET  DUSTS  CON- 
TAINING HIGH  LEVELS  OF  LEAD, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

J.  S.  Blais,  and  W.  D.  Marshall. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  255-260,  July-September  1986.  3  fig,  5 
tab,  19  ref. 

Descriptors:  'Alkyllead  salts,  'Runoff,  'Soil 
chemistry,  Street  dusts,  'Fate  of  pollutants,  'Lead, 
Gas  chromatography,  Atomic  absorption  spectros- 
copy, Stream  runoff,  Inorganic  lead,  Leaded  gaso- 
line. 

A  modified  procedure  was  developed  for  selective, 
complexomatic  extraction  of  alkyllead  salts  from 
soils,  urban  street  dusts  and  rainwater  runoff. 
Sample  extracts  were  butylated  and  analyzed  by 
gas  chromatography-atomic  absorption  spectrosco- 
py. Re-extraction  with  methyl-isobutyl  ketone-di- 
thizone  permitted  recovery  of  Pb(2  +  ).  Ethyllead 
salts,  but  not  methyllead  salts,  were  detected  in  all 
samples.  Concentrations  of  these  samples  were  sig- 
nificantly correlated  with  levels  of  extractable 
Pb(2  +  ),  but  not  with  total  lead.  The  major  health 
hazard  associated  with  street  dusts,  contaminated 
soils  and  storm  runoff  results  from  inorganic  lead. 
The  alkylleads  make  only  a  minor,  toxicologically 
insignificant  contribution  to  the  total  lead  burden 
of  these  samples.  (Michael-PTT) 
W87-02090 


NITRATE  LEACHING  THROUGH  SANDY 
SOIL  AS  AFFECTED  BY  SPRJNKLER  IRRIGA- 
TION MANAGEMENT, 

Nebraska  Univ.,  North  Platte.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02092 


HEAVY  METALS  EM  COTTONTAIL  RABBITS 
ON  MTNED  LANDS  TREATED  WITH  SEWAGE 
SLUDGE, 

Pennsylvania  State  Univ.  DuBois  Campus. 

R  L.  Dressier,  G.  L.  Storm,  W.  M.  Tzilkowski, 

and  W.  E.  Sopper. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  278-281,  July-September  1986.  5  tab, 

18  ref. 

Descriptors:  'Heavy  metals,  'Rabbits,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Sludge  utilization, 
'Strip  mines,  'Land  reclamation,  Pennsylvania, 
Cadmium,  Curium,  Zinc,  Accumulation,  Animal 
tissues,  Wildlife. 

Levels  of  heavy  metals  in  soils,  vegetation  and 
tissues  of  cottontail  rabbits  at  a  Pennsylvania  strip 
mine  site  treated  with  sewage  sludge  were  com- 
pared with  those  from  a  non-treated  site  to  deter- 
mine trace  metal  increases  due  to  treatment  effect 
Cadmium,  curium  and  zinc  concentrations  were 
higher  in  vegetation  at  the  treated  site.  Zinc  was 
higher  in  rabbit  femurs  from  the  treated  site,  but 
levels  of  most  metals  in  rabbit  tissue  from  the 
treated  site  were  comparable  to  that  from  a  non- 
treated  site  and  a  non-mined  area.  Baseline  values 
for  cadmium  uptake  were  established  by  feeding 
captive  rabbits  a  cadmium-supplemented  diet 
Liver  and  muscle  tissue  from  rabbits  collected 
from  treated  sites  contained  higher  cadmium  levels 
than  laboratory  controls,  but  did  not  accumulate 
hazardous  levels  of  metals  from  the  treated  site.  It 
is  concluded  that  occasional  consumption  of  cot- 
tontail rabbit  from  the  treated  site  should  pose  no 
threat  to  human  health.  (Michael-PTT) 
W87-02093 


CHEMICAL  QUALITY  OF  SUSPENDED  SEDI- 
MENT FROM  WATERSHEDS  SUBJECTED  TO 
SURFACE  COAL  MTNTNG, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

W.  A.  Dick,  J.  V.  Bonta,  and  F.  Haghiri. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  289-293,  July-September  1986.  2  fig,  3 

tab,  16  ref. 

Descriptors:  'Suspended  sediments,  'Small  water- 
sheds, 'Ohio,  'Surface  runoff,  'Mine  drainage, 
•Strip  mine  wastes,  Land  reclamation,  Overbur- 
den, Limestone,  Sediment  transport,  Sediment  car- 
rying capacity,  Chemical  composition,  Calcium, 
Magnesium,  Strontium,  Sandstone,  Shale,  Sedi- 
ment concentration,  Sedimentary  basins. 

Suspended  sediment  samples  were  collected  from 
three  small  watersheds  in  Ohio  before,  during  and 
after  surface  coal  mining  and  reclamation  to  deter- 
mine chemical  quality.  Differences  in  chemical 
concentrations  were  observed  among  the  water- 
sheds and  were  attributed  to  composition  of  the 
overburden  material.  Sediments  from  a  limestone 
dominated  watershed  had  higher  calcium,  magnesi- 
um and  strontium  concentrations  and  higher  pH 
than  did  sediment  obtained  from  a  sandstone-shale 
dominated  watershed.  Sediment  chemistry  changes 
due  to  watershed  disturbance  are  highly  variable, 
but  the  changes  that  occurred  during  mining  and 
reclamation  were  reversed  as  a  result  of  reclama- 
tion. Parameter  concentrations  at  two  watersheds 
returned  to  near  normal  pre-mine  values  after  rec- 
lamation. There  was  no  statistically  significant 
change  in  chemical  quality  of  sediment  materials 
due  to  residence  in  sediment  ponds,  but  most  pa- 
rameter concentrations  were  elevated  in  pond  ef- 
fluent compared  to  the  influent.  The  geologic  com- 
position of  a  mined  watershed  appears  to  have  the 
greatest  influence  on  the  chemistry  of  eroded  and 
transported  sediment.  (Michael-PTT) 
W87-02094 
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FATE  OF  AMMONIUM  IN  A  GULF  COAST 
ESTUARINE  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge. 

C.  J.  Smith,  and  R.  D.  De  Laune. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  293-297,  July-September  1986.  4  fig,  3 

tab,  22  ref. 

Descriptors:  •Ammonium,  *Fate  of  pollutants, 
•Estuaries,  *Gulf  Coast,  *Sediments,  'Radio  trac- 
ers, Nitrification,  Derutnfication,  Aerobic  condi- 
tions, Anaerobic  conditions,  Water  depth,  Volatili- 
ty, Bottom  sediments. 

The  fate  of  NH4(+)  and  net  NH4(-|-)-N  loss  from 
Gulf  Coast  saline  estuarine  bottom  sediment  col- 
umns amended  with  15N-labeled  (NH4)2S04  was 
determined  in  a  laboratory  experiment.  Simlutan- 
eous  determinations  of  inorganic  NH4(+),  N02(-) 
+  N03(-)  and  organic  nitrogen  were  made  at 
selected  depth  intervals  within  the  sediment  col- 
umns and  total  NH4(-t-)-N  loss  was  estimated  from 
15N  balance.  Ammonia  volatization  was  also  stud- 
ied. Concentrations  of  NH4(-(-)-N  generally  in- 
creased with  depth  with  the  largest  gradients  near 
the  surface.  Aminonification  was  significant  in  un- 
derlying anaerobic  sediment.  Surface  sediment 
became  depleted  of  15NH4(-f)-N  with  time  of 
incubation  due  to  nitrification.  Nitrogen- IS  losses 
occurred  in  the  surface  layer  primarily  from  nitrifi- 
cation-denitrification  of  the  NH4(+).  Ammonium 
incorporation  into  the  organic  nitrogen  fraction 
was  greater  in  aerobic  surface  sediment  than  in 
underlying  anaerobic  sediment.  (Michael-PTT) 
W87-O2095 


INFLUENCE  OF  SULFATE,  NITRATE,  AND 
CHLORIDE  IN  SIMULATED  ACIDIC  RAIN 
ON  RADISH  PLANTS, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

J.  S.  Jacobson,  J.  J.  Troiano,  L.  I.  Heller,  and  J. 
Osmeloski. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3  p  301-304,  July-September  1986.  3  tab,  24 
ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
•Sulfuric  acid,  *Nitric  acid,  *Hydrochloric  acid, 
•Simulated  rainfall,  'Hydrogen  ion  concentration, 
Anions,  Chemistry  of  precipitation,  Radish  plants, 
Agriculture,  Acidity. 

Experiments  were  conducted  to  determine  wheth- 
er the  major  anionic  components  of  rain  affect 
plant  growth  or  modify  plant  response  to  rain 
acidity.  Radish  plants  were  exposed  to  sulfuric, 
nitric  and  hydrochloric  acid  at  various  pH  levels. 
Reductions  in  hypocotyl  growth,  but  not  shoot 
growth,  were  experienced  at  the  lower  pH  range. 
Both  linear  and  quadratic  components  of  the  dose 
response  function  for  acidity  effects  on  hypocotyl 
dry  mass  were  significant.  Anions  did  not  signifi- 
cantly affect  hypocotyl  dry  mass  nor  did  anion 
interaction  cause  significant  acidity.  These  experi- 
ments suggest  that  differences  in  concentrations  of 
anionic  components  of  rain  may  not  be  important 
for  agricultural  crops.  The  validity  of  these  con- 
clusions should  be  tested  for  other  species  and 
under  different  environmental,  edaphic  and  treat- 
ment conditions.  (Michael-PTT) 
W87-O2097 


MODELING  RADIOTRACERS  IN  SEDI- 
MENTS: COMPARISON  WITH  OBSERVA- 
TIONS IN  LAKE  HURON  AND  MICHIGAN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-02125 


EFFECT  OF  TEMPERATURE  ON  THE  WATER 
SOLUBILITY  OF  INSECTICIDES, 

Department  of  Agriculture,  London  (Ontario).  Re- 
search Centre. 

B.  T.  Bowman,  and  W.  W.  Sans. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  20,  No.  6,  p  625-631,  1985.  2  tab,  4 
ref. 


Descriptors:  •Temperature  effects,  •  Insecticides, 
•Solubility,  •Physiochemical  properties,  Molecular 
structure,  Predictions,  Mathematical  studies. 

Water  solubility  of  30  insecticides  was  determined 
at  10,  20  and  30  C.  Except  for  diazinon  and  chlor- 
fenvinphos,  correlation  between  solubility  and 
temperature  was  positive  for  all  insecticides.  The 
magnitude  of  this  effect  appeared  larger  for  solids 
than  liquids,  and  within  the  solids  group,  tended  to 
increase  with  increasing  molecular  weight  of  the 
compound.  Data  demonstrate  that  the  tempera- 
ture-solubility relationship  is  dependent  on  the  Ap- 
parent Differential  Heat  of  Solution.  This  value 
can  be  useful  in  predicting  solubility  within  the 
studied  range  and  can  provide  approximate  solubil- 
ity figures  for  temperatures  five  to  ten  degrees  on 
either  side  of  the  range.  (Michael-PTT) 
W87-02132 


ORGANOCHLORINE  RESIDUES  IN  FTNFISH 
FROM  MARYLAND  WATERS,  1976-1980, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 

Baltimore. 

M.  Eisenberg,  and  J.  J.  Topping. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  20,  No.  6,  p  729-742,  1985.  4  tab,  13 

ref. 

Descriptors:  *Organic  pesticides,  •Herbicides, 
•Path  of  pollutants,  *Fish,  *Maryland,  •Chesa- 
peake Bay,  Tissue  analysis,  Reproductive  organs, 
Polychlorinated  biphenyls,  Organic  compounds, 
Heptachlor,  DDD,  DDE,  DDT,  Dieldrin,  Endrin, 
Heptachlorepoxide,  Lindane,  Mirex,  Methoxych- 
lor,  Aldrin,  Toxaphene,  Hexachlorobenzene, 
Kepone,  Dachtal,  Perch,  Bass,  Shad,  Fate  of  pollu- 
tion. 

Organochlorine  insecticide  and  herbicide  levels 
were  monitored  in  fish  samples  from  Maryland's 
Chesapeake  Bay  and  its  tributaries.  Eighteen  chlor- 
inated hydrocarbons  were  studied,  including  poly- 
chlorinated biphenyls  (PCBs),  chlordane,  hepta- 
chlor, DDD,  DDE,  DDT,  dieldrin,  endrin,  hep- 
tachlorepoxide, lindane,  mirex,  methoxychlor, 
aldrin,  toxaphene,  hexachlorobenzene,  kepone  and 
dachtal.  Organochlorine  residue  levels  were  deter- 
mined in  reproductive  tissue  of  several  samples. 
Striped  bass  and  white  and  yellow  perch  showed 
higher  concentrations  of  organochlorine  residues, 
particularly  PCBs,  chlordane,  DDD  and  dieldrin. 
Higher  levels  of  six  organochlorine  residues  in 
gonad  tissue  of  shad  were  found  contrary  to  find- 
ings of  similar  studies  which  indicated  no  such 
enhancement.  All  mean  and  individual  values  of 
organochlorine  concentrations  were  within  U.S. 
Food  and  Drug  Administration  action  levels.  (Mi- 
chael-PTT) 
W87-02133 


TRACE  METAL  ADSORPTION/COPRECrPI- 
TATION  ON  HYDROUS  FERRIC  OXDDE 
UNDER  REALISTIC  CONDITIONS:  THE 
ROLE  OF  HUMIC  SUBSTANCES, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geology. 
D.  P.  H.  Laxen. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1229-1236,  1985.  6  fig,  3  tab,  37  ref. 

Descriptors:  *Trace  metals,  'Adsorption,  'Path  of 
pollutants,  *Humic  substances,  Cadmium,  Curium, 
Nickel,  Lead,  Ferric  oxide,  Hydrogen  ion  concen- 
tration, Alkalinity,  Speciation,  Metals,  Ions,  Calci- 
um, Magnesium. 

Adsorption  of  Cd,  Cu,  Ni  and  possibly  Pb  onto 
hydrous  ferric  oxide  is  significantly  modified  in  the 
presence  of  humic  substances.  Experiments  using 
synthetic  freshwater  showed  that  adsorption/co- 
precipitation  of  Cd,  Ni  and  less  certainly  Pb  is 
enhanced  by  humics,  but  any  effect  for  Cu  is 
masked  by  its  strong  competitive  complexation 
with  soluble  humics.  pH  dependency  is  modified  in 
a  manner  consistent  with  ligand  like  metal  adsorp- 
tion. One  of  the  four  models  used  to  account  for 
enhanced  adsorption  involves  complexation  of 
metals  with  adsorbed  humics  which  is  stronger 
than  that  with  soluble  humics.  Experiments  using 
natural  water  demonstrated  the  generality  of  ob- 
servations made  with  synthetic  water.  Cu  adsorp- 


tion was  found  to  be  independent  of  alkalinity, 
while  Cd  adsorption,  which  was  independent  of 
humic  concentration,  was  dependent  on  alkalinity. 
Neither  Ca/Mg  nor  HC03/C03  ions  influenced 
Cu  adsorption  or  complexation  reactions,  but  com- 
petition from  Ca/Mg  ions  caused  a  decrease  in  Cd 
adsorption  as  alkalinity  increased.  These  finding 
have  important  implications  in  the  development  of 
speciation  models.  (Author's  abstract) 
W87-O2150 


CONTAMINATED  SEDIMENTS  OF  LAKES 
AND  OCEANS  ACT  AS  SOURCES  OF  CHLOR- 
INATED HYDROCARBONS  FOR  RELEASE 
TO  WATER  AND  ATMOSPHERE, 

Lund  Univ.  (Sweden).  Limnological  Inst. 

P.  Larsson. 

Nature  NATUAS,  Vol.  317,  No.  6035,  p  347-349, 

September  26,  1985.  2  fig,  14  ref. 

Descriptors:  *Lakes,  'Oceans,  •Chlorinated  hy- 
drocarbons, *Water  pollution  sources,  'Path  of 
pollutants,  *Air  pollution,  •Sediments,  •Contami- 
nation, 'Hydrocarbons,  Atmosphere,  Hydro- 
sphere, Pollution,  Aromatic  hydrocarbons. 

Atmospheric  transport  is  said  to  be  a  major  route 
for  entry  of  chlorinated,  aromatic  hydrocarbons 
into  aquatic  ecosystems.  The  compounds  once  they 
are  in  the  water  are  readily  taken  up  by  the  biota 
and  distributed  in  the  food  webs.  Major  fractions 
of  the  compound  are  deposited  in  the  sediment,  as 
some  of  the  most  persistent  contaminants  are  inac- 
tivated in  this  way  because  of  their  lipophilic  prop- 
erties. The  results  from  recent  laboratory  studies 
have  raised  the  possibility  that  aquatic  sediments 
may  not  be  the  final  sink  for  the  substances  but 
may  rather  act  as  a  source  through  redistribution 
of  the  compounds  to  water  and  the  atmosphere. 
Polychlorinated  biphenyls  (PCB's)  are  regarded  as 
a  tracer  for  those  contaminants  in  the  ecosystem. 
Studies  of  the  transport  of  PCBs  from  sediment  to 
water  and  air  in  two  artificial  ponds  in  the  field, 
showed  that  the  transport  from  the  sediment  fol- 
lowed a  seasonal  cycle;  the  higher  concentrations 
of  PCBs  in  water  and  air  were  recorded  in  the 
summer  and  lower  in  the  winter.  PCB  concentra- 
tions in  the  air  over  the  ponds  were  positively 
correlated  with  PCB  levels  in  the  water.  The  con- 
taminated sediments  may  act  as  a  source  of  chlor- 
inated hydrocarbons  released  into  the  environ- 
ment. (Author's  abstract) 
W87-02174 


REGIONAL    ACIDIC    CLOUD/FOG    WATER 
EVENT  IN  THE  EASTERN  UNITED  STATES, 

Institute  of  Ecosystem  Studies,  Millbrook,  NY. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-02177 


SORPTION  AND  DESORPTION  OF  ZN  ON 
CA-KAOLINTTE, 

Institute  Venezolano  de  Investigaciones  Cientifi- 

cas,  Caracas.  Centro  de  Ecologia  y  Ciencias  Am- 

bientales. 

J.  Garcia-Miragaya,  and  M.  Davalos. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  3/4,  p  217-224,   1986.  2  fig,  2  tab,  21  ref. 

Descriptors:  'Sorption,  'Desorption,  'Path  of  pol- 
lutants, 'Zinc,  *Ca-kaolinitet  Toxins,  Micronu- 
trients,  Atomic  absorption  spectrophotometry, 
Langmuir  analysis. 

Zinc  is  an  important  heavy  metal  in  soil-water 
systems  because  it  is  a  micronutrient  in  plants  and 
animals  as  well  as  humans.  It  can  also  be  present  in 
toxic  amounts.  Experiments  on  Zn(2+)  sorption- 
desorption  by  Ca-kaolinite  using  a  wide  range  of 
Zn(2+)  concentrations  and  two  acid  pH  values 
allowed  us  to  reach  the  following  conclusions:  (1) 
For  Zn(2+)  surface  coverages  below  the  kao Unite 
C.E.C.,  Zn(2+)  was  sorbed  mainly  via  ion  ex- 
change; (2)  At  Zn(2+)  sorption  values  above  the 
C.E.C.,  Zn(2+)  was  sorbed  with  higher  affinity  by 
a  mechanism  stronger  than  ion  exchange,  involv- 
ing a  strong  association  of  Zn  ions  with  silicate 
soild  phases;  and  (3)  Use  of  C.E.C.  values  and/or 
Langmuir's  calculated  maxima  would  underesti- 
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mate  Zn(2+)  sorption  capacity  by  kaolinite,  even 

at  acid  pH  values.  (Main-PTT) 

W87-02185 


REACTOR  TECHNIQUE  FOR  PREDICTION 
OF  DISSOLVED  OXYGEN  PROFTLES  IN 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02188 


MODELING  ENTERIC  BACTERIAL  DIE-OFF: 
A  REVIEW, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering, 
by,  S.  R.  Crane,  and  J.  A.  Moore. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
No.  3/4,  p  411-439,   1986.  3  fig,  4  tab,  82  ref. 

Descriptors:  *Enteric  bacteria,  'Fate  of  pollutants, 
'Mathematical  models,  •Bacterial  pollution,  'Bac- 
teria die-off,  Water  storage  systems,  Sludge  treat- 
ment. 

To  protect  surface  and  groundwater  resources 
from  enteric  bacterial  pollution,  management  prac- 
tices must  be  devised  based  on  a  sound  knowledge 
of  these  organisms  in  the  environment.  Areas  cov- 
ered in  this  article  include  the  effects  of  physical 
and  chemical  characteristics  of  the  environment, 
mathematical  modeling  approaches  of  bacterial 
die-off,  and  a  summary  of  past  investigations  of 
bacterial  die-off  in  storage  systems,  soil,  and  fresh/ 
sea  water  environments.  The  greatest  need  for 
future  research  efforts  is  to  determine  the  relation- 
shiops  of  environmental  and  physical  parameters  to 
bacterial  survival.  (Author's  abstract) 
W87-02195 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 

RECEPTORS:  D.  TEMPORAL  AND  SPATIAL 

VARIATION  OF  INORGANIC  ION  SPECIES 

IN  PRECTPITATION  OVER  THE  DLWAS-NET- 

WORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

E.  R.  Altwicker,  A.  H.  Johannes,  and  N.  L. 

Clesceri. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  1/2,  p  55-70,  1986.  9  fig,  8  tab,  10  ref. 

Descriptors:  'Acid  rain,  'Atmospheric  deposition, 
•Precipitation,  'ILWAS-net  York,  Wetfall,  Water- 
shed, Specific  conductance,  Acidification,  Lake 
watershed. 

Measurement  of  S04(~),  N03(-),  Cl(-),  NH4(+), 
Ca(+  +),  Mg(+  +),  Na(+),  K(+),  pH,  and  specif- 
ic conductance,  were  made  on  a  precipitation 
event  basis  in  a  4  to  7  site  network  which  operated 
for  45  months  in  the  Adirondack  Park  of  New 
York  State.  Three  of  the  seven  sites  operated  for 
the  entire  study  period  to  provide  a  temporal 
record  which  is  spatially  resolved  over  an  intersite 
distance  of  30  km  or  less.  Species  concentrations 
received  by  the  three  watersheds  were  similar.  The 
highest  H(+)  and  S04(--)  ion  concentrations  were 
observed  during  the  summers  and  N03(-)  was 
found  to  be  relatively  invariant.  Segregation  by 
precipitation  type  indicated  that  the  S04/N03  in 
winter  rain  was  much  larger  than  in  snow.  More 
than  50%  of  the  total  loading  of  major  ions  to 
these  watersheds  occurred  during  a  4  month 
period,  May-September.  Loading  to  one  of  the 
watersheds  averaged  approximately  20%  less  than 
to  the  two  other  watersheds.  (See  also  W87-0219, 
W87-02199)  (Author's  abstract) 
W87-02198 


DDT  RESIDUES  IN  THE  RrVER  JAMUNA  IN 
DELHI,  INDIA, 

Delhi  Univ.  (India).  Dept.  of  Zoology. 

H.  C.  Agarwal,  P.  K.  Mittal,  K.  B.  Menon,  and  M. 

K.  K.  Pfllai. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.  1/2,  p  89-104,  1986.  5  ref. 

Descriptors:  'DDT,  'Delhi,  India,  Water  contami- 
nation. Sediment  contamination,  Biota  contamina- 


tion, Industrial  discharge,  Extraction,  Gas  chroma- 
tography, Sediments,  Crustaceans,  Molluscs. 

DDT  residues  in  water,  bottom  sediments  and 
certain  non-target  organisms  from  four  different 
sites  of  the  river  Jamuna  in  Delhi  were  monitored 
from  1976  to  1978.  All  samples  contained  DDT 
residues.  The  concentrations  of  total  DDT  residues 
ranged  from  0.04  to  3.42  microgram  per  L  in 
water,  0.007  to  5.63  mg  per  kg  m  bottom  sedi- 
ments, 0.05  to  15.42  mg  per  kg  in  various  inverte- 
brates and  0.54  to  56.31  mg  per  kg  in  different  fish. 
The  total  DDT  concentration  was  comparatively 
higher  at  a  downstream  site  where  there  is  a 
mixing  of  river  water  with  the  discharge  from  a 
drain  which  carries  effluents  of  a  DDT  factory 
along  with  that  of  other  industries.  No  significant 
correlation  was  found  between  total  DDT  concen- 
tration obtained  in  water  with  those  found  in  sedi- 
ments collected  from  the  same  sites.  Among  the 
DDT  residues,  p,p'-DDT  and  p,p'-DDE  were  pre- 
dominant, being  detected  in  most  of  the  samples 
while  p,p'-DDD  and  o,p'-DDT  were  detected  in  a 
lesser  number  of  samples.  (Author's  abstract) 
W87-O22O0 


DENSITY  OF  INFLOWS  TO  ONONDAGA 
LAKE,  U.S.A.,  1980  AND  1981, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  E.  M.  Owens. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 
No.   1/2,  p   105-115,   1986.  4  fig,   1  tab,  21   ref. 

Descriptors:  'Onondaga  Lake,  'Density  stratifica- 
tion, 'Water  pollution  effects,  'Inflow,  Ionic 
waste,  Density  stratification,  Chlorinity,  Mercuric 
loading,  Nutrient  cycling. 

The  temporal  distributions  of  the  densities  of  in- 
flows to  Onondaga  Lake  were  calculated  for 
spring  to  fall  period  of  1980  and  1981,  and  com- 
pared to  the  attendant  density  stratification  in  the 
ion  enriched  lake.  The  industrial  utilization  of  the 
lake  resulted  in  substantial  density  differences  be- 
tween the  inflows  and  the  lake.  Inflows  carrying 
substantial  fractions  of  industrial  ionic  waste  were 
more  dense  than  the  lake,  and  at  times  plunged  to 
stratified  layers.  Water  withdrawn  from  the  lower 
layers  of  the  lake  for  industrial  cooling  was  dis- 
placed to  the  upper  layers  as  a  result  of  heating. 
Dilute  fluvial  inflows  were  substantially  less  dense 
than  the  lake.  The  density  differences  between  the 
inflows  and  the  lake  were  largely  responsible  for 
the  unique  features  of  density  stratification  docu- 
mented for  the  lake  in  1980,  and  are  probably  of 
further  importance  in  nutrient  loading  to,  and  cy- 
cling in,  Onondaga  Lake.  (Author's  abstract) 
W87-02201 


TRACING  FAECAL  POLLUTION  BY  COPROS- 

TANOL  AND  INTESTINAL  BACTERIA  IN  AN 

ICE-COVERED     FINNISH     LAKE     LOADED 

WITH  BOTH  INDUSTRIAL  AND  DOMESTIC 

SEWAGE, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

S.  Dureth,  R.  Herrmann,  and  K.  Pecher. 

Water,  Air,  and  SoU  Pollution  WAPLAC,  Vol.  28, 

No.   1/2,  p  131-149,   1986.   10  fig,  4  tab,  33  ref. 

Descriptors:  'Fecal  pollution,  'Coprostanol,  'In- 
testinal bacteria,  Sewage,  Settling,  Suspended  sedi- 
ments, Extraction,  Sorption,  Streptococci,  Con- 
forms, Bioindicators. 

The  relationship  between  coprostanol  (5beta-cho- 
lestan-3beta-ol),  fecal  indicator  bacteria  and  vari- 
ous physico-chemical  tracer  and  bacterial  stress 
factors  in  an  ice-covered  Finnish  lake  were  investi- 
gated. Field  observations  show  that  coprostanol 
lies  below  the  theoretical  mixing  line,  indicating  a 
net  removal,  primarily  by  settling  together  with 
suspended  sediments.  Fecal  indicator  bacteria, 
however,  are  differently  transported  and  are  re- 
moved by  various  environmental  factors  e.g.  indus- 
trial wastes.  Thus,  only  fecal  streptococci  show  a 
regional  covariance  to  coprostanol.  Principal  com- 
ponent analyses  reveal  a  strong  correlation  be- 
tween coprostanol  and  fecal  streptococci  in  water 
but  not  with  coliforms  and  sulfite  reducing  sporing 
anaerobs.  However,  in  sediments  coliforms  also  are 


correlated  significantly  with  coprostanol  and 
faecal  streptococci.  Therefore,  it  might  be  neces- 
sary to  estimate  the  quality  of  those  waters  pollut- 
ed by  both  industrial  and  fecal  wastes  by  means  of 
coprostanol.  (Author's  abstract) 
W87-02203 


AUTOCHTHONOUS  BACTERIA  IN  THE 
CHALK  AND  THEIR  INFLUENCE  ON 
GROUNDWATER  QUALITY  IN  EAST 
ANGLIA, 

British  Geological  Survey,  Wallingford  (England). 
Hydrogeology  Research  Group. 
J.  M.  Parker,  and  R.  C.  James. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  15S-25S,  1985.  6  fig,  3  tab,  8 
ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Groundwater  pollution,  'Autochthonous 
bacteria,  'Chalk  aquifers,  'England,  'Groundwat- 
er, 'Denitrification,  Aerobic  bacteria,  Anaerobic 
bacteria,  Substrates,  Microbiological  studies,  Or- 
ganic carbon. 

The  influence  of  active  biodenitrification  in  a  Brit- 
ish chalk  aquifer  polluted  with  nitrates  derived 
from  leaching  of  fertilized  farmland  (Mattishall)  is 
investigated  through  a  bacteriological  analysis  of 
core  samples.  Anaerobic  and  aerobic  bacteria  were 
identified  and  denitrifying  bacteria  were  character- 
ized. The  influence  of  organic  substrate  type  and 
availability  was  determined  and  denitrification 
rates  were  calculated.  It  is  concluded  that  the 
quality  of  low  nitrate  groundwater  supplies  in  the 
East  Anglian  Chalk  is  controlled  by  the  presence 
and  activity  of  denitrifying  bacteria  and  depends 
on  a  suitable  supply  of  organic  carbon  substrate  to 
maintain  microaerophilic  conditions.  (Michael- 
PTT) 
W87-O2207 


WATER  CYCLE  AS  A  SOURCE  OF  PATHO- 
GENS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

F.  Jones,  and  J.  Watkins. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  27S-36S,  1985.  1  fig,  2  tab,  50 
ref. 

Descriptors:  'Path  of  pollutanst,  'Hydrologie 
cycle,  'Pathogens,  'Wastewater  treatment, 
•Wastewater  disposal,  Wastewater,  Effluents, 
Public  health,  Salmonella,  Bacteria,  Recreation, 
Water  use. 

The  presence  and  movement  of  pathogenic  orga- 
nisms through  the  water  cycle  is  discussed  in  terms 
of  the  development  and  application  of  wastewater 
disposal  and  treatment  standards.  Pathogenic 
agents  in  sewage  effluent  and  sludge  are  identified 
and  techniques  to  minimize  salmonella  survivabil- 
ity in  various  sewage  treatement  processes  are 
discussed.  The  health  implications  of  the  presence 
of  pathogenic  microorganisms  in  sewage-contami- 
nated waters  used  by  domestic  animals  and  for 
recreational  purposes  are  also  presented.  (Michael- 
PTT) 
W87-O2208 


OCCURRENCE  IN  WATER  OF  VIRUSES  OF 
PUBLIC  HEALTH  SIGNIFICANCE, 

Welsh  Water  Authority,  Powys. 
J.  Tyler. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  37S-46S,  1985.  67  ref. 

Descriptors:  'Public  health,  'Viruses,  'Water 
supply,  Contamination,  Fresh  water,  Drinking 
water,  Recreation,  Epidemiology,  Infection,  Moni- 
toring, Wastewater. 

The  occurrence  of  infectious  viruses  in  water  sup- 
plies, including  wastewater,  fresh  water,  drinking 
water  and  marine  waters,  is  reviewed  and  the  the 
infectivity  of  those  viruses  and  epidemiology  of 
waterborne  virus  diseases  is  described.  Establish- 
ment of  viral  standards  for  potable,  abstraction  and 
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recreational  water  is  discussed  in  terms  of  the 
effectiveness  of  the  monitoring  techniques  needed 
to  detect  viruses  in  water.  It  is  recommended  that  a 
data  base  be  established  to  assess  the  public  health 
significance  and  predict  the  hazards  associated 
with  viral  pollution  of  water  supplies.  (Michael- 
PTT) 
W87-02209 


MATERIALS  USAGE  AND  THEIR  EFFECTS 
ON  THE  MICROBIOLOGICAL  QUALITY  OF 
WATER  SUPPLIES, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-O2210 


INFECTIONS  ASSOCIATED  WITH  WHIRL- 
POOLS AND  SPAS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

F.  Jones,  and  C.  L.  R.  Bartlett. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  61S-66S,  1985.  42  ref. 

Descriptors:  'Water  pollution  sources,  'Infection, 
•Whirlpools,  'Spas,  'Recreation,  Epidemiology, 
Health  effects,  Pseudomonas  aeruginosa,  Disinfec- 
tion, Chlorination,  Water  quality. 

The  epidemiology  of  infections  caused  by  contami- 
nated water  in  recreational  spas  and  whirlpools  is 
reviewed.  Skin  rashes,  otitis  externa  and  mastitis 
caused  by  Pseudomonas  aeruginosa  are  the  most 
commonly  identified  infections  associated  with 
whirlpools  and  spas.  There  is  evidence  that  urinary 
tract  and  respiratory  infections  can  also  be  caused 
by  microbial  contamination  of  these  faculties.  Dis- 
infection measures  such  as  chlorination  and  fre- 
quent cleaning  are  essential  to  maintaining  ade- 
quate water  quality  in  heavily  used  public  whirl- 
pools and  spas.  (Michael-PTT) 
W87-02211 


LONG  TERM  ASSESSMENT  OF  NON-HAZ- 
ARDOUS ODLFTELD  WASTE  PITS, 

Tulane  Univ.,  New  Orleans,  LA.  Dept.  of  Envi- 
ronmental Health  Sciences. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-02245 


ASSESSMENT    OF    LONG-TERM    SALINITY 
CHANGES  IN  AN  IRRIGATED  STREAM  AQ- 
UIFER SYSTEM, 
Geological  Survey,  Reston,  VA. 
L.  F.  Konikow,  and  M.  Person. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1611-1624,  November  1985.  17  fig,  7  tab, 
33  ref. 

Descriptors:  'Path  of  pollutants,  'Groundnwater 
pollution,  'Salinity,  'Irrigation  effects,  'Arkansas 
River,  'Colorado,  'Aquifer  systems,  Aquifer  char- 
acteristics, Aquifer  testing,  Irrigation  practices, 
Parametric  hydrology,  Model  studies,  Statistical 
analysis,  Prediction,  Groundwater,  Calibrations. 

A  solute  transport  model  was  applied  to  an  1 1-mile 
reach  of  the  Arkansas  River  valley  in  southeastern 
Colorado  to  compute  salinity  changes  in  response 
to  temporally  and  spatially  varying  stresses  from 
irrigation.  In  1973,  tile  calibrated  model  predicted 
a  two-three  percent  increase  in  groundwater  salini- 
ty if  the  observed  irrigation  practices  were  contin- 
ued. The  study  area  was  resampled  in  1982  to 
determine  if  any  long-term  salinity  changes  were 
actually  occurring.  Nonparametric  and  parametric 
statistical  tests  indicated  that  a  statistically  signifi- 
cant increase  in  groundwater  salinity  occurred  be- 
tween the  winters  of  1971  and  1972,  the  model 
calibration  period.  Comparison  of  data  from  the 
winters  of  1972  and  1982  did  not  indicate  a  signifi- 
cant net  change  in  salinity  during  the  10-year 
period.  Analysis  of  historical  data  supports  the 
hypothesis  that  groundwater  salinity  has  reached  a 
long-term  dynamic  equilibrium  in  response  to  irri- 
gation practices.  Invalid  model  predictions  of  long- 
term  salinity  increases  resulted  because  the  calibra- 
tion period  occurred  during  a  short-term  annual 
trend  in  increasing  salinity  in  the  river  which  was 


not  representative  of  the  long-term  trend.  (Au- 
thor's abstract) 
W87-02273 


ANALYSIS  OF  HYDRODYNAMIC  DISPER- 
SION IN  DISCRETE  FRACTURE  NETWORKS 
USING  THE  METHOD  OF  MOMENTS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

A.  Rasmuson. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1677-1683,  November  1985.  3  fig,  1  tab, 

13  ref,  append. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Solute  transport,  'Hydrodynamics, 
•Geologic  fractures,  'Networks,  Fissure  water, 
Mathematical  models,  Mathematical  equations, 
Statistical  analysis,  Channeling,  Mixing,  Radionu- 
clides. 

Hydrodynamic  dispersion  fissure  rock  fracture  net- 
works were  modeled  using  the  residence  time  dis- 
tribution theory.  Hydrodynamic  dispersion  in  fis- 
sure networks  is  of  prime  importance  in  the  calcu- 
lation of  radionuclide  migration  from  a  repository 
of  spent  nuclear  fuel  in  granitic  bedrock.  The 
theoretical  analysis  shows  that  distribution  of  flow 
and  retention  times  in  the  channels  and  their 
degree  of  connectivity  have  a  strong  impact  on 
transport  of  a  dissolved  species  in  fracture  rock. 
Such  data,  however,  are  largely  not  available.  At 
least  the  first  four  statistical  moments  for  system 
response  are  easily  obtained  even  for  complex  net- 
works. An  equivalent  dispersion  coefficient  can  be 
calculated  from  the  central  second  moment.  The 
effect  of  channeling  decreases  in  systems  with 
many  mixing  steps.  A  criterion  based  on  the  coeffi- 
cients of  skewness  and  kurtosis  is  derived  for  cases 
where  system  response  is  in  accordance  with  the 
diffusion-dispersion  models.  Examples  demonstrat- 
ed that  this  limit  may  not  be  obtained  under  realis- 
tic repository  conditions  in  fissured  rock.  (Michael- 
PTT) 
W87-02280 


UNCERTATNTY  IN  PHOSPHORUS  RETEN- 
TION, WTLLIAMS  FORK  RESERVODR,  COLO- 
RADO, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02281 


MODELING  THE  RATE-CONTROLLED  SORP 
HON  OF  HEXAVALENT  CHROMIUM, 

Geological  Survey,  Denver,  CO. 

D.  B.  Grove,  and  K.  G.  Stollenwerk. 

Water  Resources  Research  WRERAO,  Vol.  21 

No.  11,  p  1703-1709,  November  1985.  8  fig,  1  tab 

24  ref. 

Descriptors:  'Sorption,  'Chromium,  'Path  of  pol 
lutants,  'Model  studies,  Mathematical  equations, 
Simulation  analysis,  Alluvium,  Diffusion,  Solute 
transport. 

The  results  of  numerical  simulations  of  rate-con- 
trolled sorption  of  hexavalent  chromium  on  alluvi 
urn  are  presented.  Coefficients  for  three  rate-con- 
trolled  mechanisms  in  the  form  of  film,  pore  and 
particle  diffusion  were  independently  determined 
and  compared  with  coefficients  obtained  by  fitting 
curves  to  column  effluent  data.  The  use  of  rate 
equations  to  predict  conservative  transport  and 
rate  and  local  equilibrium  controlled  reactions  was 
shown  to  be  feasible.  (Michael-PTT) 
W87-02283 


INCORPORATION  OF  POINT  SOURCES  IN 
NUMERICAL  TRANSPORT  SCHEMES, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

G.  B.  McBride. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1791-1795,  November  1985.  4  fig,  19  ref. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
•Solutes,  Oscillation,  Advection,  Dispersants,  Nu- 
merical analysis,  Mathematical  equations,  Model 


studies,  Injection,  Steady  flow,  Boundary  condi- 
tions. 

The  incorporation  of  point  sources  into  numerical 
transport  schemes  was  investigated  with  particular 
reference  to  the  Stone-Brian  scheme.  Equations 
were  developed  for  the  case  of  the  advection/ 
dispersion  of  a  conservative  solute  in  a  one  dimen- 
sional channel  with  a  single  point  source.  The 
analysis  showed  that  substantial  oscillations  can  be 
generated  upstream  of  the  fixed  steep  front  at  the 
source  location  in  numerical  experiments  with  the 
Stone-Brian  numerical  transport  scheme  for  con- 
tinuouspoint  source  injection  into  steady  uniform 
flow.  These  occur  because  the  scheme  does  not 
possess  the  transportive  property.  Oscillations  are 
most  severe  when  the  point  source  massflow  is 
allocated  to  a  single  grid  node  which  can  lead  to 
gross  mass  conservation  errors  if  the  upstream 
boundary  condition  is  not  carefully  specified.  The 
importance  of  incorporating  point  sources  in 
schemes  that  lack  the  transportive  property  is  em- 
phasized. (Michael-PTT) 
W87-02295 


STEADY  STATE  FLOW  PASSING  THROUGH 
A  CYLINDER  OF  PERMEABILITY  DIFFER- 
ENT FROM  THE  SURROUNDING  MEDIUM, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02308 


AVAJXABHJTY  OF  PHOSPHORUS  UPWELL- 
ING  FROM  IRON-RICH  ANOXIC  HYPOLTM- 

NIA, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02310 


WATER  FLOW  AND  SOLUTE  TRANSPORT 
PROCESSES  IN  THE  UNSATURATED  ZONE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02319 


SIMULATION  OF  NONAQUEOUS  PHASE  OR- 
GANIC COMPOUNDS  IN  THE  SUBSURFACE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
G.  F.  Pinder,  and  L.  M.  Abriola. 
Water  Resources  Research  WRERAO,  Vol.  22, 
No.  9,  p  109S-119S,  August  1986.  10  fig,  2  tab,  31 
ref.  NSF  Grant  ECE-8451469. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Groundwater  movement,  'Solute  trans- 
port, Model  studies,  Mathematical  studies,  Mathe- 
matical equations,  Multiphase  flow,  Flow  profiles, 
Groundwater  pollution,  Aquifers,  Contamination. 

The  movement  of  nonaqueous  phase  organic  liq- 
uids (NAPL)  in  a  groundwater  system  involves 
both  miscible  and  immiscible  flow  phenomena.  A 
broad  overview  of  the  task  of  modeling  these  flows 
is  presented  along  with  a  discussion  of  various 
problematic  issues  related  to  such  a  modeling 
effort.  These  issues  can  be  loosely  subdivided  into 
three  categories:  those  that  pertain  to  the  enhance- 
ment of  our  understanding  of  the  physics  of  multi- 
phase flows  in  groundwater  systems;  those  that 
relate  to  the  development  of  a  data  base  of  multi- 
phase flow  parameters;  and  those  that  relate  to  the 
development  of  numerical  models  to  simulate  mul- 
tiphase contamination  events.  Descriptive  equa- 
tions are  obtained  through  combination  of  the  spe- 
cies balance  equations  for  multiphase  fluid  flow  in 
a  porous  medium  and  appropriate  constitutive  rela- 
tionships. Tabulation  and  discussion  of  these  con- 
stitutive relations  yields  insight  into  model  require- 
ments. Under  certain  assumptions,  the  modeling 
problem  can  be  reduced  to  the  solution  of  two 
nonlinear  partial  differential  equations  in  two  un- 
knowns. An  example  simulation  of  the  movement 
of  NAPL  emanating  from  two  point  sources  in  a 
confined  aquifer  is  presented  to  illustrate  present 
modeling  capabilities.  (Lantz-PTT) 
W87-02320 
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1 


REDUCTION  OF  CYANIDES  BY  THE  NITRO- 
GENASE-SYSTEMS  OF  FREE-LIVING  DIAZO- 
TROPH  BACTERIA  IN  THE  SEDIMENT  OF 
THE  RIVER  ALSTER  (HAMBURG),  (ABBAU 
VON  CYANIDEN  DURCH  DIE  NITROGENA- 
SEN  FREILBENDER  DIZOTROPHER  BAK- 
TERD2N  IM  ALSTERSEDIMENT  (HAM- 
BURG)), 

Fachhochschule  Hamburg  (Germany,  F.R.).  Fach- 
bereich  Produktions-  und  Verfahrenstechnik. 
D.  Jaeger,  and  E.  Dotterweich. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  2,  p  249-259,  August  1986.  4  fig,  1  tab,  10  ref. 

Descriptors:  *Cyanide,  *Path  of  pollutants,  *Fate 
of  pollutants,  *Diazotroph  bacteria,  'River  sedi- 
ments, *Alster  River,  Hamburg,  Germany,  Nitro- 
gen fixing  bacteria,  Enzymes,  Anaerobic  bacteria, 
Aerobic  bacteria,  Chemical  reactions. 

Studies  on  the  reduction  of  cyanides  by  the  nitro- 
genase  systems  of  free-living  nitrogen-fixing  bacte- 
ria revealed  that  the  enzyme  activity  is  influenced 
by  the  presence  of  cyanides,  and  that  a  correlation 
between  nitrogenase-activity  (acetylene  reduction) 
and  cyanide-reduction  exists.  At  cyanide  concen- 
trations between  0.5  and  about  75  mg  CN(-)Ag 
sludge,  the  anaerobic  acetylene  reduction  in- 
creased and  was  inhibited  by  higher  cyanide-con- 
centrations added  to  samples.  The  highest  biologi- 
cal cyanide-reduction  occurred  at  a  concentration 
of  5  mg  CN(-)/kg  sludge.  Within  a  66-hr  incuba- 
tion time,  at  least  50%  of  the  cyanides  were  re- 
duced to  CH4  and  NH3  by  facultative  and  obligate 
anaerobic  bacteria  and  about  22%  by  aerobic  dia- 
zotroph  bacteria.  (Author's  abstract) 
W87-02345 


AEROBIC  UPTAKE  OF  FE(III)-PRECIPJTAT- 
ED  PHOSPHORUS  BY  MICROORGANISMS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02346 


BIOLOGICAL  FATE  OF  ORGANIC  PRIORITY 
POLLUTANTS  IN  THE  AQUATIC  ENVIRON- 
MENT, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 

and  Urban  Engineering. 

D.  J.  Richards,  and  W.  K.  Shieh. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1077-1090,  September  1986.  4  fig,  6  tab,  63  ref. 

Descriptors:  'Biological  properties,  *Fate  of  pol- 
lutants, 'Priority  pollutants,  *Path  of  pollutants, 
•Organic  compounds,  'Literature  reviews,  Biolog- 
ical degradation,  Wastewater  treatment,  Sludge, 
Waste  disposal. 

This  is  a  review  of  the  literature  on  the  fate  of  the 
organic  priority  pollutants  in  the  aquatic  environ- 
ment including  biological  wastewater  treatment 
systems.  Included  is  a  brief  discussion  of  the  bio- 
logical processes  -  mineralization,  cometabolism, 
bioaccumulation  and  polymerization  -  and  condi- 
tions under  which  biodegradation  occurs.  In  es- 
sence, the  evidence  indicates  that,  under  proper 
conditions,  many  of  these  pollutants  can  be  biologi- 
cally degraded,  especially  with  a  great  variety  of 
microorganisms  present  in  the  system.  The  fact 
that  biological  wastewater  treatment  facilities  har- 
ness heterogeneous  microbial  populations  to 
induce  required  treatment  could  prove  to  be  signif- 
icant in  the  assessment  of  the  fate  of  the  organic 
priority  pollutants  in  the  aquatic  environment.  It  is 
also  conceivable  that,  with  rapid  progress  in  genet- 
ic engineering  as  well  as  improved  knowledge 
about  metabolic  pathways  for  the  degradation  of 
priority  pollutants  by  different  microorganisms,  the 
degradability  of  these  facilities  could  drastically  be 
improved  and  complemented.  But  of  equal  impor- 
tance may  be  the  improving  of  existing  biological 
wastewater  treatment  facilities  with  the  incorpora- 
tion of  more  conventional  technologies  such  as  the 
addition  of  powder  activated  carbon  and  ozona- 
tion. The  tendency  of  more  recalcitrant  organic 
priority  pollutants  to  concentrate  in  the  solid  phase 
such  as  sludge  streams  in  wastewater  treatment 
facilities  may  have  significant  implications  on  the 
treatment  of  sludges  and  their  ultimate  disposal  in 
the  environment.  The  investigation  on  the  fate  of 


the  organic  priority  pollutants  in  this  system  could 
provide  valuable  information  that  is  much  needed. 
Finally,  improved  quantitative  methodologies  for 
laboratory  and  field  investigations  should  be  devel- 
oped to  provide  better  insight  into  the  complex 
nature  of  the  biological  fate  of  the  organic  priority 
pollutants  in  the  aquatic  environment.  (Lantz- 
PTT) 
W87-02354 


TOTAL  MERCURY,  METHYL  MERCURY  AND 
SULPHIDE  LEVELS  IN  BRITISH  ESTUARINE 
SEDIMENTS  -  HI, 

Leicester  Polytechnic  (England).  School  of  Chem- 
istry. 

P.  J.  Craig,  and  P.  A.  Moreton. 
Water  Research  WATRAG,  Vol.  20,  No.  9,  p 
1111-1118,  September  1986.  2  fig,  5  tab,  20  ref. 

Descriptors:  'Mercury,  'Methyl  mercury,  'Sul- 
fides, 'Estuaries,  'Sediments,  'South  West  River, 
•Clyde  Estuary,  'Mersey  Estuary,  England,  Scot- 
land, Carron  River,  Oxidation,  Reduction,  Bio- 
methylation,  Fate  of  pollutants. 

Results  from  large  scale  studies  of  British  estuaries 
(South  West  Rivers,  Clyde,  Mersey)  for  mercury, 
methyl  mercury,  sulfide  and  Eh  levels  are  present- 
ed. The  importance  of  sulfide  concentrations  in 
sediments  as  a  controlling  factor  for  methyl  mercu- 
ry levels  is  demonstrated  for  these  locations.  The 
data  showing  methyl  mercury  concentrations  for 
most  of  the  locations  discussed  has  not  been  avail- 
able previously.  As  was  found  previously  for  the 
River  Carron,  Scotland,  above  a  sulfide  concentra- 
tion of  about  3.0  mg/g  in  River  Clyde  sediments, 
methyl  mercury  levels  present  decline  as  sulphide 
further  increases.  Below  3.0  mg/g  (sulfide),  methyl 
mercury  levels  increase  as  sulfide  concentrations 
increase.  (Author's  abstract) 
W87-02357 


EFFECTS    OF    HYPOLIMNETIC    AERATION 
ON  IRON-PHOSPHORUS  INTERACTIONS, 

York  Univ.  (England).  Dept.  of  Biology. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-02359 


ORGANIC  INDICATORS  OF  GROUNDWATER 
POLLUTION  BY  A  SANITARY  LANDFILL, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02362 


SUSPENDED  SEDIMENT  PHOSPHORUS 
COMPOSITION  IN  TRIBUTARIES  OF  THE 
OKANAGAN  LAKES,  B.C., 

National  Water  Research  Inst.,  Vancouver  (British 

Columbia). 

C.  B.  J.  Gray,  and  R.  A.  Kirkland. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1 193-1 196,  September  1986.  1  tab,  22  ref. 

Descriptors:  'Suspended  sediments,  'Phosphorus, 
'Okanagan  Lakes,  'British  Columbia,  Inorganic 
compounds,  Organic  compounds,  Algae,  Eutroph- 
ication. 

The  phosphorus  composition  of  suspended  sedi- 
ments tranported  during  snowmelt  to  the  Okana- 
gan lakes  averaged  62%  apatite  P,  16%  non-apatite 
inorganic  P  (NAIP),  and  22%  organic  P.  Based  on 
the  average  NAIP  content,  less  than  16%  of  these 
P  inputs  were  available  for  algal  growth  in  the 
lakes.  The  content  of  NAIP  in  some  stream  sus- 
pended sediments  was  much  higher  than  average, 
however.  Management  of  the  suspended  sediment 
inputs  to  reduce  P  loadings  will  be  most  effective  if 
applied  to  those  tributaries  contributing  the  most 
NAIP.  (Author's  abstract) 
W87-02366 


DEGRADATION  OF  TERBUFOS  IN  SOIL  AND 
ITS  TRANSLOCATION  INTO  COLE  CROPS, 

S.  Y.  Szeto,  M.  J.  Brown,  J.  R.  Mackenzie,  and  R. 

S.  Vernon. 

Journal    of    Agricultural    and    Food    Chemistry 


JAFCAU,  Vol.  34,  No.  5,  p  876-879,  September- 
October  1986.  1  fig,  4  tab,  14  ref. 

Descriptors:  'Insecticides,  'Path  of  pollutants, 
•Cole  crops,  'Soil  contamination,  'Fate  of  pollut- 
ants, 'Terbufos,  Silt,  Loam,  Fensulfothion,  Chlor- 
fenvmphos,  Diazinon,  Broccoli,  Cabbage,  Cauli- 
flower, Translocation. 

When  terbufos  at  1.9  g  of  AI/10-m  row  was  ap- 
plied to  a  silt  loam  soil  at  seeding  for  cabbage 
maggot  control,  its  effectiveness  was  comparable 
to,  or  better  than,  that  of  the  registered  chemicals 
fensulfothion,  chlorfenvinphos  and  diazinon.  Ter- 
bufos oxidized  to  its  sulfoxide  and  sulfone  in  soil 
The  calculated  half-lives  of  terbufos  and  total  resi- 
dues were  15  and  22  days,  respectively.  The  total 
residues  in  soil  were  less  than  1.0  ppm  after  106 
days.  Terbufos  translocated  from  soil  into  broccoli. 
The  plant  residues  consisted  mostly  of  terbufos 
sulfoxide,  terbufos  oxon  sulfoxide,  and  terbufos 
sulfone,  but  the  parent  compound  accounted  for 
only  5%  of  the  total.  After  57  days  there  were  0.43 
ppm  total  residues  in  the  plant  but  only  traces  (< 
0.01  ppm,  fresh  weight)  in  the  marketable  heads  of 
broccoli  harvested  90  days  after  seeding.  In  mar- 
ketable cabbage  and  cauliflower  grown  and  treated 
and  harvested  in  the  same  way,  total  residues 
ranged  from  nondetectable  to  trace.  (Author's  ab- 
stract) 
W87-02371 


DEGRADATION  OF  CIS-  AND  TRANS-PER- 
METHRIN  IN  FLOODED  SOIX, 

Maryland  Univ.,  College  Park.  Dept.  of  Botany. 
E.  G.  Jordan,  and  D.  D.  Kaufman. 
Journal    of   Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  34,  No.  5,  p  880-884,  September- 
October  1986.  4  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Fate  of  pollutants,  'Permethrin,  'Saturated 
soils,  Chemical  analysis,  Chemical  degradation, 
Radioactive  carbon,  Silt,  Loam,  Thin  layer  chro- 
matography. 

The  degradation  of  permethrin  was  studied  in  a 
flooded  Memphis  silt  loam  soil  incubated  at  25  C. 
Trans-,  and  cis-permethrin  were  added  to  soil  at 
rates  of  0.1  and  1.0  ppm.  Soils  were  analyzed  after 
0,  4,  8,  16,  32,  and  64  days  to  determine  the 
distribution  of  14-C  in  C02,  solvent-extractable 
compounds,  water-soluble  polar  compounds,  and 
soil-bound  residues.  Thin-layer  chromatographic 
analysis  of  the  organic  solvent  extracts  showed 
that  trans-permethnn  was  more  rapidly  degraded 
than  cis-permethrin.  Two  metabolites,  3-(2,2-dich- 
lorovinyl)-2,2-dimethyl-cyclopropanecarboxylic 
acid  (DCVA)  and  3-phenoxybenzyl  alcohol 
(PBalc),  which  resulted  from  permethrin  hydroly- 
sis, were  identified.  Other  metabolites  identified 
were  3-phenyoxybenzoic  acid  (PBacid)  and  3- 
phenoxybenzaldehyde  (PBald),  an  intermediate  in 
the  conversion  of  PBalc  to  PBacid.  Fragmentation 
of  DCVA  and  PBacid  to  C02  was  not  extensive, 
and  cumulative  14-C02  recoveries  were  less  than 
3.5%  for  all  treatments  during  the  64-day  incuba- 
tion period.  Metabolism  of  trans-permethnn  result- 
ed in  the  accumulation  of  polar  compounds  in  the 
water.  Soil-bound  residues  gradually  increased 
with  time  and  accounted  for  3.3-1 1.4%  of  the  14-C 
activity  after  64  days.  The  largest  percentage  of 
soil-bound  14-C  residue  was  in  the  fulvic  acid 
fraction.  (Author's  abstract) 
W87-02372 


STORM  WATER  POLLUTION  MODELLING: 
FIRST-ORDER  ATMOSPHERIC  DUSTFALL 
PROCESSES  THAT  AFFECT  RUNOFF  QUAL- 
ITY, 

McMaster   Univ.,   Hamilton   (Ontario).   Dept.  of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-02377 


ROLE  OF  ORGANIC  ACIDS  IN  THE  ACID- 
BASE  STATUS  OF  SURFACE  WATERS  AT 
BICKFORD  WATERSHED,  MASSACHUSETTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
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Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-0238O 


CAMPERS'  DIARRHEA  OUTBREAK  TRACED 
TO  WATER-SEW  AGE  LINK, 

Centers  for  Disease  Control,  Atlanta,  GA.  Epide- 
miology Program  Office. 
K.  M.  Starko,  E.  C.  Lippy,  L.  B.  Dominguez,  C. 
E  Haley,  and  H.  J.  Fisher. 

Public  Health  Reports,  Vol.  101,  No.  5,  p  527-531, 
September-October  1986.  2  fig,  3  ref. 

Descriptors:  •Diarrhea,  *Water  pollution  sources, 
•Wastewater,  'Water  pollution  effects,  'Water 
pollution,  Sewage  bacteria,  Wastewater  irrigation, 
Potable  water.  Drinking  water,  Arizona. 

From  June  through  September  1979,  diarrheal  ill- 
ness occurred  in  an  estimated  1,850  persons  who 
had  camped  at  a  private  campground  in  Arizona. 
nin<»«  occurred  more  frequently  among  campers 
at  that  campground  than  among  those  in  the  adja- 
cent State  park  (P  <  0.0001).  The  same  well 
served  both  the  private  and  the  State  campgrounds 
as  the  source  of  drinking  water,  but  that  water  was 
distributed  to  the  two  campgrounds  through  sepa- 
rate lines.  Illness  was  significantly  associated  with 
drinking  water  at  the  campsite  (P  <  0.0001),  drink- 
ing water  quantities  of  campsite  water  (P  <  0.001), 
and  camping  on  the  southwest  side  of  the  camp- 
ground (P  <  0.001).  Samples  of  the  water  collect- 
ed from  the  system  during  January  through  June 
contained  no  coliform  bacteria.  However,  all  those 
samples  had  been  collected  from  the  State  park 
only.  Of  the  1 1  water  samples  submitted  for  bacte- 
riological analyses  during  the  summer,  3  had  high 
levels  of  bacteria.  Excavation  of  the  water  system 
uncovered  a  direct  cross  connection  between  the 
potable  water  system  and  a  sewage-effluent  irriga- 
tion system.  (Author's  abstract) 
W87-02388 


HEAVY  METALS  IN  THE  SEDEvIENTS  OF 
THE  LOIRE  ESTUARY  (METAUX  LOURDES 
DANS  LES  SEDEvIENTS  DE  L'ESTUAIRE  DE 
LA  LOIRE), 

Nantes  Univ.  (France). 

D.  Robbe,  P.  Marchandise,  and  D.  Gouleau. 

Water  Research  WATRAG,  Vol.  19,  No.  12 


12,  p 
31  ref. 


1555-1563,  December,  1985.  8  fig,  3  tab, 


Descriptors:  *Heavy  metals,  •Sediments,  *Path  of 
pollutants,  *Loire  River,  *Estuaries,  Organic 
carbon,  Sedimentation,  Wastewater  disposal, 
Water  sampling,  Volatile  solids,  Seasonal  variation, 
Solubility,  Salinity,  Mixing,  Marine  sediments,  Ad- 
sorption. 

The  origin  and  evolution  of  heavy  metals  in  sedi- 
ments of  the  Loire  River  estuary  were  studied. 
Two  series  of  samples  were  taken  at  19  selected 
points  along  the  estuary.  The  uniformity  of  metal 
element  contents  indiciated  localized  impact  of  sig- 
nificant discharges,  except  in  the  case  of  discharges 
from  the  city  of  Nantes.  The  seasonal  evolution  of 
sediment  metal  characteristics  was  demonstrated. 
Only  limited  enrichment  or  depletion  ocurred  at 
any  point  over  a  period  of  time.  Variations  in  the 
composition  of  the  sediment  did  not  reflect  alter- 
ations in  the  metallic  flux  over  the  sediment,  rather 
the  capacity  of  sediment  to  trap  polluting  flux  was 
according  to  its  own  composition.  Reduction  of 
metal  contents  during  estuarial  transit  was  attrib- 
uted to  the  chemical  properties  of  specific  metal 
elements.  Stabilization  played  only  a  secondary 
role  in  upstream-downstream  reductions  because 
of  the  low  percentages  of  metal  adsorbed  by  the 
sediment  in  relation  to  total  metals  content.  Disap- 
pearance of  metals  associated  with  organic  matter 
was  attributed  to  salinity.  Reduction  of  metal  con- 
tent of  the  lower  estuary  occurred  downstream  of 
the  salinity  front  where  the  first  sediment  charac- 
teristics of  the  marine  environment  occured. 
Mixing  of  metal-laden  fluvial  sediments  with  rela- 
tively clean  marine  sediments  may  be  responsible 
for  reducing  metallic  elements  content  of  the  river 
sediment.  (Michael-PTT) 
W87-02400 


DEMTRIFICATION  RATES  IN  RELATION  TO 
STREAM  SEDIMENT  CHARACTERISTICS, 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

A.  R.  Hill,  and  K.  Sanmugadas. 
Water  Research  WATRAG,  Vol.  19,  No.  12,  p 
1579-1586,  December,  1985.  2  fig,  5  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, •Denitrification,  'Fluvial  sediments,  Nitrates, 
Ontario,  Rivers,  Ammonium,  Organic  carbon,  Ni- 
trogen, Solubility. 

Potential  rates  of  nitrate  removal  in  sediments  from 
three  Ontario  rivers  differing  in  texture,  organic 
carbon  contents  and  other  characteristics  were 
studied.  Sediment  cores  from  22  sites  on  each  river 
were  overlain  and  aerated  with  N03(-)-N  solution 
and  incubated  at  21  C  for  48  hours.  Rates  of 
nitrate-N  loss  varied  during  a  24  hour  period. 
Acetylene  blockage  was  used  with  nitrate  amended 
sediments  to  evaluate  the  relative  importance  of 
denitrification  and  nitrate  reduction  to  ammonium. 
Denitrification  accounted  for  most  of  the  nitrate 
loss  in  the  majority  of  the  sediments  tested.  Nitrate 
loss  rates  were  positively  correlated  with  the  water 
soluble  carbon  content  of  the  sediments  in  each 
river.  Significant  relationships  were  also  noted  be- 
tween nitrate  loss  and  organic  carbon,  total  nitro- 
gen and  sediment  ammonium.  Nitrate  loss  via  deni- 
trification and  increased  nitrate  reduction  to  am- 
monium was  correlated  with  the  organic  carbon 
and  water  soluble  carbon  content  of  the  stream 
sediments.  (Author's  abstract) 
W87-02402 


EMPIRICAL  MODEL  FOR  DISAPPEARANCE 
OF  FREE  OXIDANTS  IN  NATURAL  WATER 
WITH  WIDE  SALINITY  AND  AMMONIA 
RANGES, 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 
K.  Yamamoto,  M.  Fukushima,  S.  Kawai,  and  T. 
Yamamoto. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 
1595-1599,  December,  1985.  7  fig,  26  ref. 

Descriptors:  'Oxidation,  'Salinity,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Ammonia,  Chlorine, 
Seawater,  Rivers,  Organic  compounds,  Inorganic 
compounds,  Chemical  reactions,  Mathematical 
models,  Mathematical  equations. 

An  empirical  model  for  the  disappearance  rates  of 
chlorine-induced  free  oxidants  in  natural  water  was 
developed.  This  disappearance  occurs  in  two 
stages  in  both  river  water  and  seawater.  The  disap- 
pearance of  free  oxidants  in  the  second  stage  was 
due  to  consumption  by  organic  substances  and 
could  be  empirically  explained  by  a  second-order 
reaction  of  oxidants.  The  rate  constant  decreased 
with  an  increase  of  the  oxidant  concentration  after 
subtracting  the  decrease  in  the  first  stage  from  the 
chlorine  dose.  In  seawater,  maximum  persistence 
of  oxidants  could  be  estimated  by  the  self-decom- 
position rate  of  hypobromite  and  the  rate  constant 
could  be  obtained  as  a  function  of  the  bromide 
concentration.  Rapid  disappearance  in  the  first 
stage  was  caused  by  reactions  with  reactive  inor- 
ganic and  organic  substances  in  the  water.  The 
minimum  decrease,  which  was  led  to  the  maximum 
persistence  in  the  second  stage,  could  be  expressed 
as  consumption  by  ammonia.  Maximum  persistence 
of  free  oxidants  in  natural  water  with  wide  salinity 
and  ammonia  ranges  could  be  estimated  using  this 
model.  (Author's  abstract) 
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NITROGEN-ISOTOPE  STUDY  OF  THE 
SOURCES  OF  NITRATE  CONTAMINATION 
TN  GROUNDWATER  OF  THE  PLEISTOCENE 
COASTAL  PLAIN  AQUIFER,  ISRAEL, 

Weizmann   Inst,   of  Science,   Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

N.  Kaplan,  and  M.  Magaritz. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  131- 

135,  February,  1986.  1  fig,  3  tab,  24  ref.  NSF  Grant 

EAR  815985. 

Descriptors:  'Nitrogen  isotopes,  'Nitrates,  'Path 
of   pollutants,    'Groundwater    pollution,    'Israel, 


Sources  Of  Pollution — Group  5B 

Wastewater  disposal,  Fertilizers,  Oxidation,  Organ- 
ic matter,  Agricultural  runoff,  Land  reclamation. 

Concentrations  and  sources  of  N03(-)  in  phreatic 
groundwater  in  Israel's  Coastal  Plain  aquifer  were 
examined  in  a  nitrogen  isotope  study.  The  possibili- 
ty of  N03(-)  derivation  from  fertilizer  application 
or  from  utilization  of  sewage  treatment  water  for 
irrigation  is  investigated.  Isotopic  data  were  con- 
sistent with  a  model  presented  by  other  authors 
which  suggested  that  the  main  sources  of  N03(-) 
groundwater  contamination  are  from  oxidation  of 
organic  matter  during  cultivation  of  virgin  land 
and  from  swampland  reclamation  activities.  (Mi- 
chael-PTT) 
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DESCRIPTION  OF  THE  AGGREGATION 
PROPERTIES  OF  AQUATIC  PEDOGENIC 
FULVIC  ACIDS:  COMBINING  PHYSICO- 
CHEMICAL  DATA  AND  MICROSCOPIAL  OB- 
SERVATIONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
G.  G.  Leppard,  J.  Buffle,  and  R.  Baudat. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  185- 
196,  February,  1986.  9  fig,  1  tab,  53  ref. 

Descriptors:  'Fulvic  acids,  'Aggregation,  Physico- 
chemical  properties,  Transmission  electron  micros- 
copy, Organic  matter,  Particle  size,  Dehydration, 
Ultrafiltration. 

Water  fulvic  acids  containing  pedogenic  refractory 
organic  matter  (PROM)  are  discussed  in  terms  of 
physicochemical  properties  and  photomicrogra- 
phic  data  using  transmission  electron  microscopy 
(TEM)  applied  to  ultrathin  sections  of  embedded 
PROM.  Physicochemical  data  indicates  that  aggre- 
gation occurs  at  PROM  concentration  of  less  than 
200  mg/1  and  that  the  size  of  non-aggregated 
molecules  is  close  to  1  nanometer  (nm).  The  size  of 
molecules  adsorbed  at  some  interfaces  is  smaller, 
possibly  as  a  result  of  dehydration.  TEM  identified 
particles  less  that  2-3  nm  which  may  be  due  to 
limited  resolution  of  TEM  and/or  possible  aggre- 
gation occurring  during  sample  preparation.  Mi- 
croscopical observation  showed  that  most  PROM 
fraction  is  composed  of  3  nm  granules,  either  iso- 
lated or  aggregated  to  larger  entities.  The  aggre- 
gates can  pass  ultrafiltration  membranes  even  when 
aggregates  size  is  larger  than  pore  size.  An  inte- 
grated interpretation  suggests,  that  in  surface 
water,  PROM  can  form  a  continuum  of  aggregated 
particles  which  vary  widely  in  size.  Dehydration 
may  occur  at  the  surface  making  aggregation  less 
reversible.  It  is  concluded  that  ultrafiltration  is  not 
always  a  simple  process  when  applied  to  water 
rich  in  fulvic  acids,  and  it  could  become  unreliable 
if  colloid  formation  is  not  controlled.  (Author's 
abstract) 
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STATIC  SHAKE-FLASK  BIOTRANSFORMA- 
TION OF  ENDOTHALL, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

K.  H.  Reinert,  J.  H.  Rodgers,  T.  J.  Leslie,  and  M. 
L.  Hinman. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  255- 
258,  February,  1986.  2  fig,  4  tab,  21  ref. 

Descriptors:  'Fate  of  pollutants,  'Aquatic  herbi- 
cides, 'Biotransformation,  Biodegradation,  Reser- 
voirs, Aquatic  weed  control,  Hazards. 

Laboratory  biotransformation  and  biodegradation 
rate  coefficients  were  determined  for  endothall,  an 
aquatic  herbicide,  concentrations  of  which  were 
employed  in  a  static  shake-flask  test  containing 
reservoir  water.  A  pseudo-first-order  rate  coeffi- 
cient and  the  aqueous  half-life  were  determined. 
Test  results  support  endothall  as  an  environmental- 
ly labile  herbicide  with  respect  to  biotransforma- 
tion. This  suggests  that  there  is  an  adequate  safety 
margin  for  endothall  application  in  aquatic  envi- 
ronments. (Author's  abstract) 
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Group  5B— Sources  Of  Pollution 

PARAUARI  -  MAUES  -  ACU  RIVER  BASIN. 

CHEMICAL  CHARACTERISTICS  CAUSED  BY 

HYDROLOGIC    CHANGES    IN    THE    BASIN, 

(BACIA  DO  RIO  PARAUARI  -  MAUES  -  ACU: 

ASPECTOS  QUIMICOS  AS  ALTERACOES  HI- 

DROLOGICAS  DA  BACIA), 

Instituto    National    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02429 


RIVERS  OF  THE  AMAZON  BASIN.  I.  TRIBU- 
TARIES OF  THE  RIO  NEGRO,  (RIOS  DA 
BACIA  AMAZONICA.  I.  AFLUENTES  DO  RIO 
NEGRO), 

Instituto    National    de    Pesquisas   da    Amazonia, 

Manaus  (Brazil). 

U.  de  M.  Santos,  S,  R.  B.  Bringel,  H.  Bergamin,  M. 

de  N.  G.  Ribeiro,  and  M.  Bananeira. 

Acta  Amazonica,  Vol.    14,  No.    1/2,  p  222-237, 

March- June  1984.  1  fig,  5  tab,  15  ref. 

Descriptors:  'Amazon  Basin,  'Rio  Negro, 
•Metals,  'Physicochemical  properties,*Hydrogen 
ion  concentration,  *  Water  pollution  sources, 
•Water  quality,  Organic  compounds,  Nutrients, 
Fertilizers,  Macrophytes,  River  systems,  Nitrogen. 

Water  samples  from  twenty-nine  tributaries  of  the 
Rio  Negro  were  analysed  and  compared  according 
to  their  physico-chemical  qualities.  The  majority  of 
the  tributaries  were  very  poor  in  dissolved  miner- 
als and  highly  acidic.  A  significant  relationship  was 
found  between  the  level  of  colored  organic  sub- 
stances and  several  chemical  parameters.  The  left 
bank  affluents,  originating  from  the  mountains  in 
the  North,  had  higher  nutrient  levels,  while  the 
right  bank  affluents,  the  majority  of  which  origi- 
nate in  swampy  lands  or  podzol  soils  were  consid- 
ered extremely  poor.  In  general,  physical,  chemi- 
cal, and  biological  conditions  affect  the  nitrogen 
values.  The  recent  fertilization  of  flooded  areas 
and  the  appearance  of  aquatic  macrophytes  in  the 
lower  Negro  are  discussed.  (Author's  abstract) 
W87-02431 


SECOND     ANNUAL     EASTERN     REGIONAL 
GROUND  WATER  CONFERENCE. 

National  Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F. 
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STEP-BY-STEP  APPROACH  TO  GROUND- 
WATER CONTAMINATION  PROBLEMS, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 
D.  S.  Brownlee. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  1-24,  4  fig,  1  ref. 

Descriptors:  'Groundwater  pollution,  *Water 
quality  control,  'Site  assessments,  Handbooks, 
Geohydrology,  Regulations,  Hazardous  wastes, 
Standards,  Waste  disposal,  Path  of  pollutants, 
Groundwater  movement,  Massachusetts. 

Hydrogeologic  reports  of  site  investigations  at  haz- 
ardous chemical  waste  sites  are  being  prepared  by 
professional  engineering  and  geological  consultants 
in  response  to  groundwater  monitoring  programs 
mandated  by  the  Resource  Conservation  and  Re- 
covery Act  (RCRA)  and  the  Comprehensive  Envi- 
ronmental Response,  Compensation  and  Liability 
Act  (CERCLA,  better  known  as  Superfund).  Too 
many  of  these  reports  have  failed  to  address,  in  a 
professionally  competent  manner,  the  problems  as- 
sociated with  a  particular  site.  Much  time  and 
money  is  being  wasted  by  private  industry  and 
public  agencies  on  inadequate  studies  by  unquali- 
fied consultants.  Too  often,  as  reviewer,  the  au- 
thor's final  comment  was  'Reviewed  and  rejected.' 
In  order  to  correct  this  situation  in  Massachusetts, 
the  author  wrote  a  basic  handbook  designed  to 
meet  the  needs  of  environmental  engineers  em- 
ployed by  the  state,  who  were  expected  to  evalu- 
ate hydrogeologic  studies  conducted  to  monitor  or 
investigate  groundwater  contamination  problems. 
It  was  also  written  as  guidance  for  consultants  who 


design  and  conduct  such  studies.  In  this  paper,  the 
author  describes  a  step-by-step  approach  to 
groundwater  contamination  problems.  Although 
the  handbook  was  written  primarily  for  environ- 
mental engineers  working  in  the  RCRA  licensing 
program,  the  methodology  is  equally  applicable  to 
hydrogeologic  investigations  of  all  hazardous 
waste  sites,  including  Superfund  sites,  as  well  as 
solid  waste  disposal  areas.  A  checklist  for  a  stand- 
ardized approach  to  a  groundwater  contamination 
problem  is  included.  (See  also  W87-02437)  (Au- 
thor's abstract) 
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HAZARDOUS  WASTE  SITE  ASSESSMENT  ON 
A  'BARE  BONES'  BUDGET, 

Wright  Water  Engineers,  Inc.,  Denver,  CO. 

J.  E.  Jones. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,    Portland, 

Maine.  1985.  p  25-35. 

Descriptors:  'Hazardous  wastes,  'Site  assessments, 
'Waste  disposal,  'Water  quality  control,  'Cost 
analysis,  Water  pollution  effects,  Water  pollution 
sources,  Water  quality  management,  Environmen- 
tal effects,  Regulations. 

An  unknown  number  of  hazardous  waste  sites 
have  not  been  formally  identified,  let  alone  profes- 
sionally evaluated.  Such  sites  are  not  on  federal  or 
state  Superfund  priority  lists,  nor  do  they  have 
industries  charged  with  mitigating  off-site  impacts 
from  them.  Many  of  these  sites  are  in  rural  commu- 
nities where  site  assessment  funding  is  limited,  par- 
ticularly at  the  initial  investigatory  level.  In  cases 
where  a  community  suspects  that  it  may  have  a 
hazardous  problem,  how  can  the  community  un- 
dertake a  reconnaissance  level  site  evaluation 
which:  (1)  requires  the  expenditures  of  only 
modest  local  funds,  (2)  minimizes  safety  hazards  to 
those  citizens  who  choose  to  assist  in  the  site 
evaluation  process,  and  (3)  produces  information  of 
sufficient  detail,  breadth,  and  accuracy  to  enable 
state  and/or  federal  authorities  to  authorize  fund- 
ing for  detailed  site  evaluation.  This  paper  attempts 
to  answer  these  questions  by  delineating  simple 
and  inexpensive  steps  that  a  community  can  take  to 
preliminary  assess  the  probable  magnitude  of  risk 
posed  by  a  hazardous  waste  site.  Reconnaissance 
level  investigations  undertaken  by  a  community 
are  valuable  in  three  respects:  (1)  The  community 
immediately  addresses  a  local  concern  without 
waiting  for  state  or  federal  assistance,  and  en- 
hances the  likelihood  of  receiving  financial  assist- 
ance for  further  evaluation,  if  required;  (2)  State 
and  federal  regulatory  agencies  obtain  background 
information  that  expedites  their  site  assessment; 
and  (3)  In  the  event  that  state  and  federal  financing 
for  further  investigation  is  not  forthcoming,  the 
reconnaissance  level  work  will  enable  professionals 
retained  by  the  community  to  develop  a  sensible 
methodology  for  apportioning  limited  local  fund- 
ing for  detailed  site  analysis.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02439 


SITE  ASSESSMENTS  TO  DETERMINE  THE 
PRESENCE  OF  HAZARDOUS  MATERIALS, 

Rizzo  Associates,  Inc.,  Natick,  MA. 

For  primary  bibliographic   entry  see   Field   5G. 
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APPLICATION  OF  QUALITATIVE  RISK  AS- 
SESSMENT TO  ASSIST  IN  EVALUATING  RE- 
MEDIAL ACTION  ALTERNATIVES, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02441 


HYDROGEOCHEMISTRY     OF     RADON     IN 
GROUND  WATER, 

Maine  Geological  Survey,  Augusta. 

For  primary  bibliographic  entry  see  Field  2K. 
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RADON  GAS  IN  GROUND  WATER  OF  NEW 
HAMPSHIRE, 


Minnesota  Univ.,  St.  Paul. 
F.  R.  Hall,  P.  M.  Donahue,  and  A.  L.  Eldridge. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  86-101,  6  fig,  1  tab,  19  ref. 

Descriptors:  'Groundwater  pollution,  'Radon, 
•New  Hampshire,  Toxicity,  Geohydrology,  Geo- 
chemistry, Glacial  drift,  Metamorphic  rocks, 
Quartz,  Granite,  Radioisotopes,  Radioactive  trac- 
ers, Uranium,  Radium,  Path  of  pollutants,  Pump- 
ing, Chloride,  Specific  conductivity,  Iron. 

Hydrologic,  chemical,  and  geologic  factors  all  in- 
fluence radon  content  in  groundwater.  It  is  diffi- 
cult to  assess  which  factors  are  the  more  significant 
under  a  given  set  of  conditions  except  that  bedrock 
type  is  very  important.  This  importance  is  due  to 
the  abundance  of  the  parent  isotopes  of  uranium 
and  radium  and  their  availability  for  dissolution 
and  transport  and  possible  precipitation  by  circu- 
lating groundwater.  Nevertheless,  the  relationships 
between  bedrock  type  and  the  other  factors  are  not 
always  simple.  The  general  results  from  single 
samples  from  many  wells  are:  (1)  Average  radon 
content  is  highest  in  two-mica  granite,  followed  by 
quartz  monzonite,  Conway  Granite,  high  grade 
metamorphics,  low  grade  metamorphics,  diorites, 
and  glacial  deposits;  (2)  Radon  increased  signifi- 
cantly with  metamorphic  grade  in  rocks  of  the 
Merrimack  Group;  (3)  Pegmatites  are  a  probable 
source  of  radon  in  high  grade  metamorphic  rocks 
and  those  in  the  New  Hampshire  succession;  (4) 
Chloride,  specific  conductance,  and  iron  show  an 
inverse  relationship  to  radon  content;  and,  (5) 
Radon  content  decrease  with  increasing  well  yield 
or  pumping  rate  in  most  of  the  rock  types.  The 
results  of  the  more  detailed  sampling  with  time  for 
selected  wells  and  in  the  two-mica  granite  are  in 
agreement  with  the  first  three  conclusions,  but 
they  indicate  that  the  relationships  outlined  in  the 
last  two  are  not  always  so  evident.  (See  also  W87- 
02437)  (Lantz-PTT) 
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EFFECTS  OF  SUBURBAN  DEVELOPMENT 
ON  THE  GROUNDWATER  OF  THE  STOCK- 
TON FORMATION  BUCKINGHAM  TOWN- 
SHTP,  BUCKS  COUNTY,  PENNSYLVANIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  4C. 
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WATER-QUALITY  IN  SAND  AND  GRAVEL 
AQUTFERS  EN  MATNE:  THE  INFLUENCE  OF 
ACID  DEPOSITION,  AGRICULTURE,  AND 
OTHER  NON-POENT  CONTAMINATION 
SOURCES, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

J.  S.  Williams,  and  A.  L.  Tolman. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  123-135,  6  tab,  13  ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er pollution,  'Acid  rain,  'Agriculture,  'Nonpoint 
pollution  sources,  Aquifers,  Sand,  Gravel,  Moni- 
toring, Observation  wells,  Chemical  analysis,  Cal- 
cium, Agricultural  runoff,  Bicarbonates,  Alkalini- 
ty, Bedrock,  Waterville,  Maine,  Hydrogen  ion 
concentration,  Dissolved  solids. 

To  determine  background  water  quality  in  sand 
and  gravel  aquifers  in  south-central  Maine,  79 
monitoring  wells  have  been  installed  in  areas  up- 
gradient  of  any  known  point  sources  of  contamina- 
tion. Fifty-four  of  these  wells  are  apparently  unaf- 
fected by  any  land-use  activities,  but  are  subjected 
to  atmospheric  deposition  of  pollutants  and  acids. 
Twenty-five  wells  have  been  affected  by  nonpoint 
pollution  sources  such  as  agriculture,  road  salting 
and  housing  developments.  Groundwater  in  the 
wells  not  affected  by  land-use  activities  was  found 
to  have  very  low  levels  of  dissolved  solids.  Calci- 
um concentrations  in  most  wells  were  well  below 
10  mg/L.  Other  cations  are  generally  found  in 
concentrations  below  5  mg/L,  with  chloride  and 
sulfate  levels  ranging  from  <0.5  to  10  mg/L,  and 
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nitrate  concentrations  from  <0.01  to  0.5  mg/L. 
Bicarbonate  alkalinity  ranged  from  3  to  61  mg/L 
as  CaC03,  except  in  a  small  area  near  Waterville, 
where  alkalinity  values  exceeded  100  mg/L.  No 
volatile  organic  compounds  were  detected  in  these 
wells.  The  pH  in  these  54  samples  ranges  from  5.3 
to  8.6.  The  lowest  pH  values  were  from  southwest- 
ern Maine,  where  the  aquifers  are  underlain  by 
non-calcareous  crystalline  bedrock,  and  the  mean 
annual  precipitation  pH  is  4.3.  Because  there  are  no 
reliable  long-term  records  on  groundwater  pH  in 
western  Maine,  it  is  not  known  whether  ground- 
water in  this  area  is  naturally  acidic  or  is  affected 
by  acid  deposition.  The  most  prevalent  nonpoint 
source  contamination  is  associated  with  agricultur- 
al practices.  Seventeen  wells  installed  in  agricultur- 
al fields  in  western  and  central  Maine  had  a  mean 
nitrate  concentration  of  7.98  mg/L,  approximately 
50  times  the  mean  level  in  the  background  levels  in 
these  wells,  but  a  preliminary  scan  in  4  of  the  19 
wells  did  not  detect  any  pesticides.  (See  also  W87- 
02437)  (Lantz-PTT) 
W87-02445 


UNDERGROUND  TANKS  THREATEN 
GROUND  WATER  QUALITY, 

Massachusetts  Audubon  Society,  Lincoln. 

A.  O'Donnell. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  138-144,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Water  quality  control,  Regula- 
tions, Storage  tanks,  Corrosion,  Leakage,  Landfills, 
Lagoons,  Gasoline,  Brines. 

Leaking  underground  storage  tanks  have  recently 
become  the  focus  of  much  attention  throughout 
New  England  and  the  nation.  EPA  has  reported 
that  the  New  England  states  have  ranked  under- 
ground storage  tanks  as  the  most  serious  ground- 
water contamination  problem  in  the  region,  a  dubi- 
ous distinction  shared  only  with  landfills,  lagoons, 
and  chemical  and  brine  spills.  Underground  stor- 
age tanks  pose  a  major  threat  to  groundwater 
quality  because  of  their  proximity  to  the  water 
table,  the  high  probability  of  leakage,  the  number 
of  toxic  compounds  stored  underground,  the  sheer 
number  of  tanks  that  exist  or  have  been  abandoned, 
and  the  lack  of  pertinent  data  and  regulations. 
Estimates  of  the  number  of  underground  storage 
tanks  nationwide  vary  between  1.5  and  10  million. 
Leakage  estimates  also  vary.  While  current  leakage 
probabilities  range  from  1  to  20%,  there  is  little 
doubt  that  the  rate  is  increasing.  Some  experts 
predict  that  29%  of  all  tanks  will  be  leaking  by 
mid- 1987.  Using  EPA's  estimates  and  conservative 
assumptions  of  average  product  loss  per  leakage 
incident,  over  12  trillion  gallons  of  groundwater 
are  contaminated  annually  by  leaking  underground 
gasoline  tanks  throughout  the  U.S.  Of  the  multi- 
tude of  products  stored  in  underground  tanks,  gas- 
oline constitutes  the  greatest  proportion.  Several 
steps  can  be  taken  to  reduce  the  risk  of  groundwat- 
er contamination  from  underground  storage  tanks. 
The  first  step  is  to  locate  and  remove  all  aban- 
doned tanks.  In  addition,  new  tanks  must  be  care- 
fully installed,  and  both  tanks  and  pipes  must  be 
protected  from  corrosion.  A  number  of  corrosion- 
resistant  linings,  cathodic  protection  systems, 
double-walled  tanks,  and  fiberglass  tanks  are  avail- 
able and  are  presumed  to  effectively  reduce  the 
risk  of  leakage.  Some  states  have  adopted  under- 
ground storage  regulations,  but  the  majority  have 
inadequate  regulations  or  none  at  all.  Approxi- 
mately one-third  of  all  states  have  regulations  spe- 
cifically designed  to  protect  water  resources;  one- 
third  have  regulations  to  prevent  against  fire  and 
explosion  only;  and  the  remaining  one-third  have 
no  enforceable  regulations  governing  underground 
storage  tanks.  In  some  states,  such  as  Massachu- 
setts, where  regulations  do  not  pertain  to  ground- 
water, several  cities  and  towns  have  passed  local 
regulations,  bylaws,  or  ordinances.  (See  also  W87- 
02437)  (Lantz-PTT) 
W87-02446 


SUBSURFACE  MONITORING  TECHNIQUES 
FOR  THE  DETECTION  OF  LEAKS  NEAR  GAS- 
OLINE UNDERGROUND  STORAGE  TANKS, 


New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
M.  A.  Sills,  W.  C.  Carlson,  and  A.  G.  Swan. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  182-198,  7  fig,  1  tab,  3  ref. 

Descriptors:  'Monitoring,  'Underground  waste 
disposal,  'Leakage,  'Gasoline,  'Water  pollution 
sources,  'Groundwater  pollution,  Water  pollution 
treatment,  Aquifers,  Pumps,  Bailers. 

The  state  of  New  Hampshire  has  developed  a 
patterned  and  phased  program  for  the  identifica- 
tion of  the  source  of  underground  leaks  once  they 
have  occurred.  The  basic  elements  of  the  program 
include:  initial  response  and  emergency  clean-up 
activities;  windshield  survey  of  the  study  area;  tank 
inventory  and  on-site  visit,  historical  records 
search  and  data  collection;  development  of  a  pre- 
liminary leak  detection  and  subsurface  monitoring 
strategy;  soil  gas  monitoring  surveys  of  the  study 
area;  installation  of  borings  and  overburden  and 
bedrock  aquifer  monitoring  wells  and  the  use  of 
various  analytical  techniques  to  define  the  affected 
soil  and  groundwater  as  well  as  compare  the  char- 
acteristics of  a  free  floating  product  to  those  petro- 
leum products  currently  being  stored  within  the 
study  area.  It  should  be  emphasized  that  because 
this  program  is  essentially  an  emergency  response 
in  nature,  it  may,  be  necessity,  contain  all  or  a 
combination  of  the  aforementioned  techniques. 
Therefore,  a  more  detailed  technical  and  hydro- 
geological  effort  will  normally  be  needed  once  the 
source(s)  of  contamination  is  initially  identified  and 
long  term  remedial  management  efforts  are  under 
way.  The  primary  subsurface  contamination  detec- 
tion methods  used  in  the  program  include:  soil  gas 
monitoring  and  overburden  and  bedrock  aquifer 
monitoring.  Sampling  of  the  free  floating  product 
and  groundwater  is  accomplished  with  various 
bailers,  pumps  and  packer  systems,  while  estimat- 
ing the  thickness  of  free  floating  products  can  be 
accomplished  with  manual  plunkers  and  conduc- 
tivity and  optical  sensors.  The  major  analytical 
methods  utilized  are  portable  gas  vapor  detection 
monitors  (Hnu);  portable  gas  chromatography  as 
well  as  laboratory  gas  chromatography/mass  spec- 
troscopy apparatus  for  organic  analyses  and  vari- 
ous inorganic  analysis  techniques  to  detect  the 
presence  of  characteristic  additives.  A  case  study 
of  a  large  underground  gasoline  spill  in  Plymouth, 
NH  is  used  to  demonstrate  the  applications  and 
limitations  of  these  techniques  in  identifying  poten- 
tial sources  of  underground  gas  leaks  as  well  as 
their  feasibility  for  use  as  leak  detection  methods 
for  existing  facilities.  (See  also  W87-02437)  (Lantz- 
PTT) 
W87-02450 


APPLICATION  OF  SURFACE  GEOPHYSICS 
TO  GROUND  WATER  MANAGEMENT  PLAN- 
NTNG, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02453 


ELECTRICAL   RESISTrVTTY/TERRAIN   CON- 

DucrrvTrY  surveys  to  trace  process 

WASTEWATER  LEACHATE  EN  GROUNDWAT- 
ER FROM  A  SPRAY  ERRIGATION  SYSTEM, 

Jordan  Gorrill  Associates,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-02454 


MONITORING  PLUME  MIGRATION  USENG 
GROUND  SURFACE  CONDUCTIVITY, 

Empire-Thomsen,  Groton,  NY. 

M.  B.  Rinaldo-Lee,  and  R.  Wagner. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  252-260,  5  fig,  1  ref. 

Descriptors:  'Monitoring,  'Path  of  pollutants, 
•Conductivity,  'Groundwater  pollution,  Waste 
disposal,  Leachates,  Groundwater  movement, 
Leaking,  Water  pollution  sources,  Sludge, 
Groundwater  quality. 

Monitoring  the  migration  of  a  contaminant  plume 
is  required  at  many  waste  disposal  sites  where 
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groundwater  contamination  has  been  found.  This 
ground  conductivity  survey  corroborated  earlier 
studies  which  indicated  leachate  was  entering  the 
groundwater  flow  regime  via  discharge  pipes  from 
an  ash  disposal  site  into  an  unlined  drainage  ditch 
south  and  southwest  of  the  ash  disposal  site.  Leak- 
age from  the  surface  water  discharge  pipe  from  the 
sedimentation  pond  was  also  shown  to  be  contrib- 
uting to  groundwater  contamination.  In  addition, 
the  survey  also  identified  another  potential  source 
of  groundwater  contamination,  the  sludge  dewa- 
tering  pond.  The  results  from  the  20  meter  coil 
spacing  also  indicated  that  the  sludge  dewatering 
pond  may  be  providing  a  pathway  from  deeper 
leachate  migration.  A  comparison  of  results  be- 
tween the  November,  1984  and  April  1985  surveys 
indicated  a  slight  seasonal  variation  in  the  intensity 
of  the  plume,  attributable  to  leachate  discharge  in 
the  springs.  Little  migration  of  the  plume  was 
shown  between  the  November,  1984  and  April 
1985  survey.  Continued  monitoring  of  ground  con- 
ductivity along  the  permanently  established  survey 
lines  will  enable  an  evaluation  of  the  effectiveness 
of  planned  remedial  measures  on  improving 
groundwater  quality  downgradient  of  the  site.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02455 


COMMON  PROBLEMS  ENCOUNTERED 
WHEN  EVALUATING  CONTAMINANT  MI- 
GRATION IN  BEDROCK:  A  SURVEY  OF  CASE 
HISTORIES  IN  NEW  ENGLAND, 

GHR  Engineering  Associates,  Inc.,  New  Bedford, 

MA. 

W.  R.  Norman. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  384-415,  11  fig,  1  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Bedrock, 
'Groundwater  pollution,  'Case  studies,  'New 
England,  Rock  properties,  Performance  evalua- 
tion, Geohydrology. 

Based  upon  the  case  histories  presented  in  this 
paper  and  a  review  of  similar  bedrock  assessments 
by  others  of  sites  in  New  England,  the  following 
problems  encountered,  or  errors  made,  during  the 
bedrock  evaluation  were  identified:  (1)  Complete 
failure  to  consider  bedrock  as  a  contaminant  trans- 
port media;  (2)  Failure  to  accurately  assess  minor 
and  major  trends  in  bedrock  structure;  (3)  Failure 
to  use  one  or  more  confirmatory  techniques  to 
assess  hydrologic  conditions,  bedrock  structure 
and  configuration;  (4)  Utilization  of  investigative 
techniques  that  are  not  suited  or  incompatible  with 
bedrock  conditions  and  contaminant  character;  and 
(5)  Failure  to  consider  Site-specific  bedrock  and 
contaminant  characteristics  prior  to  planning  an 
assessment.  Regardless  of  careful  preliminary  plan- 
ning, problems  arise  and  errors  are  often  made 
during  assessment  of  hydrogeologic  conditions.  If 
rectified  during  field  activities  or  by  subsequent 
study,  errors  in  assessment  and  predictions  can  be 
minimized.  Otherwise,  results  obtained  will  be  un- 
reliable and  will  only  add  to  the  uncertainties 
inherent  in  the  assessment  process.  (See  also  W87- 
02437)  (Lantz-PTT) 
W87-02463 


HAZARDOUS   WASTE  INVESTIGATIONS   IN 
FRACTURED  BEDROCK:  A  CASE  STUDY, 

NUS  Corp.,  Bedford,  MA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02464 


IDENTIFICATION  AND  ASSESSMENT  OF 
OVERBURDEN  AND  FRACTURED  BEDROCK 
AQUIFERS  AT  SELECTED  HAZARDOUS 
WASTE  SITES  IN  NEW  HAMPSHIRE, 

M.  S.  Robinette,  P.  G.  Regan,  and  J.  M.  Regan. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,  July    16-18,    1985,   Portland, 
Maine.  1985.  p  426-434,  7  fig,  1  ref. 

Descriptors:  'Path  of  pollutants,  'Bedrock, 
'Aquifers,  'Hazardous  wastes,  'New  Hampshire, 
•Groundwater  pollution,  Water  pollution  sources, 
Water  sampling,  Fate  of  pollutants,  Monitoring, 
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Test    wells,    Hydraulic    properties,    Geophysics, 
Pump  tests. 

A  technical  approach  for  determining  the  severity 
and  extent  of  groundwater  contamination  in  the 
multiaquifer  systems  included  the  following  study 
elements:  historical  site  evaluations  of  past  prac- 
tices and  available  data;  geologic  and  hydrogeolo- 
gic  field  mapping;  fracture  fabric  analysis  of  the 
bedrock;  geophysical  surveys  including  seismic  re- 
fraction, electromagnetic,  total  field  magnetics  and 
electrical  resistivity;  overburden  and  bedrock  mon- 
itoring well  drilling;  in  situ  hydraulic  tests  and 
pumping  tests;  surface  water,  groundwater  and 
soils  sampling  and  computer  modeling.  The  two 
case  studies  illustrate  the  importance  of  utilizing 
fracture  fabric  analysis  to  locate  monitoring  wells 
within  major  fractures  horizons  which  dominate 
contaminant  transport  in  the  bedrock  aquifer.  At 
both  sites  discussed,  the  fracture  fabric  analysis 
identified  lineaments  which  were  located  in  the 
field  with  seismic  refraction  and  magnetometry 
surveys.  Monitoring  wells  drilled  into  these  hori- 
zons showed  significant  groundwater  contamina- 
tion while  nearby  wells,  not  penetrating  the  frac- 
ture, showed  little  or  no  contamination.  Pumping 
tests  confirmed  the  presence  and  extent  of  the 
fractures  by  documenting  well  interconnections. 
Water  samples  from  wells  penetrating  the  fractures 
versus  outside  the  fracture  system  show  contami- 
nation levels  10  to  1000  times  less.  (See  also  W87- 
02437)  (Lantz-PTT) 
W87-02465 


GROUND  WATER  MONITORING  AT  A  HAZ- 
ARDOUS WASTE  FACILITY  LOCATED  OVER 
FRACTURED  VOLCANIC  ROCK, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02466 


POTENTIAL  IMPACTS  OF  ACTDIC  PRECIPI- 
TATION ON  A  SOLE-SOURCE  AQUTFER, 

New  York  State  Legislative  Commission  on  Water 
Resources  Needs  of  Long  Island,  Hauppauge. 
G.  Proios. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  451-463,  28  ref. 

Descriptors:  *Acid  rain,  'Aquifers,  'Water  pollu- 
tion effects,  *Path  of  Pollutants,  'Groundwater 
pollution,  'Environmental  effects,  Water  pollution 
sources,  Hydrogen  ion  concentration,  Aluminum, 
Fate  of  pollutants,  Wells,  Sweden,  New  York, 
Magnesium,  Soil  properties. 

Due  to  the  ability  of  acid  rain  to  leach  various 
substances  from  soils,  there  is  concern  that  these 
materials  may  migrate  downward  and  contaminate 
groundwater  supplies.  The  rate  at  which  this  may 
occur,  depends  upon  the  availability  of  buffering 
compounds,  rate  of  precipitation  and  soil  composi- 
tion. In  1981,  a  study  was  published  which  ana- 
lyzed the  extent  of  aluminum  contamination  of 
groundwater  in  the  New  Jersey  Pine  Barrens.  The 
study  found  that  precipitation  had  an  average  pH 
of  4.0  and  groundwater  pH  had  an  average  of  4.6. 
This  high  acidity  dissolved  aluminum  from  the 
soils  and  was  being  detected  in  streams  and 
groundwater  samples  at  levels  of  up  to  3  milli- 
grams/L.  Shallow  groundwater  wells  have  also 
been  shown  to  be  affected  by  acid  precipitation. 
Studies  on  the  contamination  of  shallow  wells  con- 
ducted in  several  Nordic  countries,  especially 
Sweden,  where  buffering  compounds  in  the  soil 
are  generally  lacking,  were  shown  to  be  directly 
related  to  acid  rain.  Metals,  such  as  aluminum  and 
magnesium,  can  be  mobilized  by  the  acidic  rain- 
water and  thus  carried  downward  into  the  aquifer. 
The  concerns  for  loss  of  wildlife,  destruction  to 
buildings  and  monuments,  public  health  effects, 
forest  and  agricultural  damage,  and  drinking  water 
contamination  should  place  acid  rain  high  on  prior- 
ity lists  for  remedial  action.  It  has  been  estimated 
that  acid  rain  causes  as  much  as  $5  billion  annually 
in  environmental  damage,  mostly  in  the  northeast- 
em  United  States  and  Canada.  On  Long  Island, 
concern  is  with  the  possible  impact  of  acid  rain  as 
it  relates  to  the  leaching  of  toxic  metals  from  the 
soils,  effects  on  plant  and  animal  communities,  the 
loss  of  nutrients  from  woodlands  and  agricultural 


areas,  a  reduction  in  crop  yields  (potatoes),  and 
potential  groundwater  contamination  especially  in 
areas  where  there  are  very  limited  buffering  com- 
pounds available.  (See  also  W87-02437)  (Lantz- 
PTT) 
W87-02467 


HAZARDOUS  WASTE  SITE  INVESTIGA- 
TIONS: VINYL  CHLORIDE  CONTAMINA- 
TION OF  GROUNDWATER, 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge, NY. 
A.  Andreoli. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  482-489,  2  fig. 

Descriptors:  'Hazardous  wastes,  'Vinyl  chloride, 
•Groundwater  pollution,  Water  pollution  sources, 
Path  of  pollutants,  New  York,  Tetrachloroethy- 
lene,  Industrial  wastes,  Groundwater  movement, 
Distribution  patterns. 

In  September  1983,  the  Suffolk  County  Depart- 
ment of  Health  Services  delineated  a  narrow 
plume  of  highly  contaminated  groundwater  in  a 
residential  area  of  North  Bay  Shore,  Suffolk 
County,  New  York.  The  plume,  which  contains 
concentrations  of  vinyl  chloride  as  high  as  2,800 
ppb  and  tetrachloroethylene  was  traced  back  to  a 
point  immediately  downgradient  of  a  uniform 
rental/dry  cleaning  establishment.  No  vinyl  chlo- 
ride or  tetrachloroethylene  were  found  immediate- 
ly upgradient  of  the  facility,  but  were  found  at 
shallow  depths  just  downgradient.  Samples  from 
the  facility's  cesspools  indicated  the  presence  both 
chemicals.  In  addition,  an  analysis  of  waste  sludge 
from  the  facility  taken  at  an  earlier  data  contained 
3.5%  tetrachloroethylene  and  an  unspecified  con- 
centration of  vinyl  chloride,  indicating  that  vinyl 
chloride  was  being  formed  during  the  dry-cleaning 
process.  The  average  linear  velocity  of  groundwat- 
er in  the  region  is  calculated  to  be  about  1.6  ft/day. 
Therefore,  the  2/3  mile  long  plume  represented 
discharges  over  a  period  of  about  seven  years.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02469 


POLLUTION       POTENTIAL       AND       REAL 
ESTATE, 

Snell  Environmental  Group,  Inc.,  Lansing,  MI. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02502 


PROGRESSIVE  SITE  EVALUATION, 

O.H.  Materials  Co.,  Findlay,  OH. 

D.  Winegardner,  and  J.  Quince. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  69-74. 

Descriptors:  'On-site  investigations,  'Spills, 
•Project  planning,  'Groundwater  pollution,  Cost 
analysis,  Fate  of  pollutants,  Cleanup  operations, 
Case  studies,  Management. 

Investigations  of  spill  situations,  especially  those 
involving  groundwater  contamination  can  result  in 
panic  and  confusion.  In  an  effort  to  save  money, 
many  inexperienced  clients  request  a  minimum 
fixed-fee  investigation  with  a  guarantee  of  results. 
This  type  of  project  forces  the  consultant  to  pre- 
pare a  work  plan  (based  on  minimal  background 
data)  which  has  a  rigid  scope  of  work  and  yet  is 
general  enough  to  define  the  extent  of  the  problem. 
On  occasions,  this  arrangement  functions  very 
well.  However,  in  a  large  number  of  cases,  the 
complexity  of  subsurface  conditions  causes  this 
approach  to  be  less  than  satisfactory.  In  a  few  well 
known  situations,  the  final  study  costs  have  been 
more  than  the  total  cleanup  itself.  The  common 
idea  shared  between  the  case  histories  described  in 
this  paper  is  that  a  well-planned,  progressive  inves- 
tigation or  restoration  project  will  result  in  a  signif- 
icant savings  of  time  and  effort.  In  economic  terms, 
time  and  -materials  projects  will  often  outperform 
fixed  rate  projects,  if  they  are  management  proper- 
ly. (See  also  W87-02497)  (Lantz-PTT) 
W87-02503 


REMEDIAL   ALTERNATIVES    FOR    SOURCE 
ABATEMENT:  THE  NECESSARY  STEP, 
O.H.  Materials  Co.,  Findlay,  OH. 
J.  Hitchings,  J.  Quince,  and  M.  Glaze. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and    Exposition    on    Aquifer    Restoration    and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  75-80. 

Descriptors:  'Remedies,  'Water  pollution  sources, 
•Water  pollution  control,  Groundwater  pollution, 
Water  quality  control,  Hazardous  wastes,  Spills, 
Cleanup  operations,  Cost  analysis,  Storage  tanks. 

It  is  well  known  that  an  unabated  or  an  attenuated 
continuing  source  of  contamination  can  add  years, 
even  tens  of  years,  to  the  total  duration  of  a 
remedial  groundwater  cleanup.  The  net  result  of 
such  an  impact  is  measured  in  dollars  and  slipped 
decimal  points.  Therefore,  a  comprehensive  reme- 
dial plan  must  include  provisions  for  dealing  with 
the  active  source  in  the  very  early  stages  of  project 
implementation.  Sources  of  contamination  range 
from  indiscriminate  spills  and  leaking  tanks  to  dis- 
posal impoundments  and  uncontrolled  hazardous 
waste  sites.  The  active  source  must  be  identified, 
defined,  and  abated  or  attentuated  if  an  effective 
groundwater  remedial  action  is  to  be  undertaken. 
(See  also  W87-02497)  (Lantz-PTT) 
W87-02504 


GUIDELINES  FOR  MONITORING  WELL  IN- 
STALLATION, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02505 


CHANGES  OF  GROUND  WATER  QUALITY 
AROUND  A  WELL  DURING  ACTO  TREAT- 
MENT, 

Krakow  Technical  Univ.  (Poland).  Faculty  of  San- 
itary and  Environmental  Engineering. 
W.  Wojcik,  and  A.  Wieczysty. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  116-131, 
12  fig,  4  ref. 

Descriptors:  'Groundwater  quality,  'Acidity, 
•Chemical  dissolution,  Wells,  Unconsolidated 
aquifers,  'Groundwater  pollution,  Water  pollution 
sources,  Path  of  pollutants,  Hydrochloric  acid. 

Chemical  dissolution  is  one  of  the  rehabilitation 
methods  applied  to  the  incrusted  wells  in  acid 
treatment.  In  many  cases  however,  the  owners  of 
wells  and  contractors  are  afraid  of  a  possibility  of 
aquifer  pollution.  The  aim  of  the  field  experiments, 
has  been  to  find  out  how  far  hydrochloric  acid  can 
migrate  within  an  unconsolidated  aquifer,  and 
what  changes  it  causes  in  the  quality  of  ground- 
water. Received  results  indicate  that  the  acid  re- 
mains mainly  in  the  space  close  to  the  well,  where 
it  reacts  with  clogging  deposits.  Twenty-four 
hours  after  the  acidizing,  no  changes  in  ground- 
water quality  were  observed  in  holes  5.0  m  distant 
from  the  well.  The  quality  of  water  after  pumping- 
tests  returned  to  the  same  level  as  before  the 
treatment.  (See  also  W87-02497)  (Author's  ab- 
stract) 
W87-02506 


GROUND  WATER  QUALITY  ANOMAUES 
ENCOUNTERED  DURING  WELL  CONSTRUC- 
TION, SAMPLING,  AND  ANALYSIS  IS  THE 
ENVIRONS  OF  A  HAZARDOUS  WASTE  MAN- 
AGEMENT FACILITY, 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
D.  Dunbar,  H.  Tuchfeld,  R.  Siegel,  and  R. 
Sterbentz. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  132-141, 
1  fig,  3  tab,  1  ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er pollution,   'Wells,   'Construction,   'Hazardous 


84 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


wastes,  Waste  management,  Water  sampling, 
Water  analysis,  Hydrogen  ion  concentration,  Tet- 
rahydrofuran,  Trihalomethane,  Drilling  fluids. 

The  occurrence  of  a  number  of  groundwater  qual- 
ity anomalies  during  field  investigations  demon- 
strated the  need  for  careful  attention  to  specialized 
well  construction,  sampling  and  analysis  proce- 
dures. The  specific  anomalies  and  their  corre- 
sponding causes  include:  (1)  elevated  pH  values 
due  to  poor  well  construction  procedures;  (2)  the 
presence  of  tetrahydrofuran  caused  by  the  use  of 
glue  at  casing  joints;  (3)  the  temporary  occurrence 
of  trihalomethanes  produced  during  the  break- 
down of  synthetic  drilling  fluid;  and  (4)  cross- 
contamination  of  groundwater  samples  due  to  in- 
complete equipment  decontamination  procedures. 
(See  also  W87-02497)  (Lantz-PTT) 
W87-02507 


FACTORS  REQUIRING  RESOLUTION  IN  IN- 
STALLING VADOSE  ZONE  MONITORING 
SYSTEMS, 

Woodward-Clyde  Consultants,  Santa  Ana,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
WS7-02510 


GROUND    WATER    FLOW    IN    LIMESTONE 
TERRANES:    STRATEGY    RATIONALE    AND 
PROCEDURE    FOR    RELIABLE,    EFFICIENT 
MONITORING  OF  GROUND  WATER  QUAL- 
ITY IN  KARST  AREAS, 
National  Park  Service,  Mammoth  Cave,  KY. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02511 


COMPARISON  OF  SAMPLING  MECHANISMS 
AVADLABLE  FOR  SMALL-DIAMETER 
GROUND  WATER  MONITORING  WELLS, 

IEP,  Inc.,  Worthington,  OH. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02512 


USE  OF  CONDUCTIVITY  PROFILES  IN 
GROUND  WATER  QUALITY  INTERPRETA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02514 


EVALUATING  CADMIUM  SOLUBJXITY  IN  A 
LANDFILL  WITH  MINERAL  STABILITY 
ANALYSES, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

W.  G.  Williams,  and  K.  Fogarty. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  310-325, 

9  tab,  5  ref. 

Descriptors:  •Cadmium,  'Landfills,  *Mineral  sta- 
bility analyses,  'Path  of  pollutants,  Geochemistry, 
Hydrogen  ion  concentration,  Chemical  precipita- 
tion, Carbonates,  Limestone,  Ferrous  sulfide,  Sul- 
fides, Halides,  Sodium,  Chemical  reactions,  Com- 
puter programs. 

If  the  pH  of  the  landfill  material  is  stabilized  with 
limestone,  above  pH  5  cadmium  precipitates  as  the 
carbonate  when  leached  by  water  containing  low 
levels  of  dissolved  solids.  However,  the  cadmium 
concentration  is  1.6  mg/L,  at  the  low  end  of  the 
pH  range  so  this  treatment  may  not  be  effective. 
Changing  the  treatment  to  ferrous  sulfide  produces 
a  stable  cadmium  sulfide  precipitate  which  is 
highly  insoluble  over  the  pH  range  of  4  to  10. 
Cadmium  complexes  strongly  with  halides  which 
suggests  leachate  containing  high  concentrations  of 
chloride  could  contain  higher  concentrations  of 
soluble  cadmium.  The  limestone  and  ferrous  sulfide 
treatments  were  investigated  for  this  additional 
factor  by  employing  an  aqueous  medium  contain- 
ing sodium  (2700  mg/LO,  chloride  (4000  mg/L), 
sulfate  (580  mg/L),  and  carbonate  (150  mg/L). 
When  limestone  treatment  is  employed,  cadmium 
is  precipitated  as  a  carbonate  above  pH  6  and  as  a 


hydroxide  above  pH  10  but  cadmium  complexes 
maintain  soluble  cadmium  above  the  1  mg/L  Re- 
source Conservation  and  Recovery  Act  standard. 
With  ferrous  sulfide  treatment,  the  great  insolubil- 
ity of  cadmium  sulfide  is  sufficient  to  maintain 
soluble  cadmium  at  very  low  levels  although  the 
primary  species  is  the  monochloride  complex.  (See 
also  W87-02497)  (Lantz-PTT) 
W87-02515 


DEVELOPMENT  OF  A  GROUND  WATER 
MODEL  UTILIZING  THE  INSTALLATION 
AND  TESTING  OF  A  VARIABLE  DEPTH 
CLUSTER  MONITORING  WELL  NETWORK, 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
For  primary  bibliographic  entry  see  Field  7A. 

W87-02518 


COMBINED  EM  RESISTIVITY  AND  FLUORO- 
METRY  WITH  DHtECT  GROUNDWATER 
FLOW  MEASUREMENT  FOR  LOCAL  CHAR- 
ACTERIZATION OF  LANDFTLL  PLUMES, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

W.  B.  Kerfoot,  and  S.  W.  Rumba. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  372-387, 

6  fig,  12  ref. 

Descriptors:  'Electromagnetic  waves,  'Fluoro- 
metry,  'Groundwater  movement,  'Landfills, 
•Path  of  pollutants,  Boreholes,  Solid  wastes, 
Plumes,  Groundwater  pollution,  Flow  rate,  Wells, 
Flowmeters,  Flow  measurement. 

Electromagnetic  soundings  and  exploratory  bore- 
holes were  performed  surrounding  a  municipal 
landfill  to  identify  the  location  of  potential  con- 
taminant plumes.  Two  overlapping  source  regions 
were  identified,  one  eminating  from  solid  waste  fill 
placed  in  a  northeast-oriented  kettle  trough  and  the 
other  from  the  region  of  the  septage  disposal  pits. 
Although  some  filling  has  inadvertently  occurred 
on  an  adjacent  property,  leachate  originating  from 
both  sources  could  be  readily  identified.  The  study 
showed  that:  (1)  The  plumes  appear  bi-lobed  and 
progressing  in  both  a  north-north-easterly  and 
northeasterly  direction,  with  extensions  underlying 
existing  commercial  property;  (2)  The  rate  of 
movement  of  the  lobe  is  slow,  from  0. 1  to  0.3  ft/ 
day  based  upon  direct  groundwater  flow  measure- 
ments; (3)  No  movement  towards  the  municipal 
well  field  was  observed.  Contamination  was  not 
found  in  any  water  samples  removed  from  the 
boreholes,  wells,  or  samplers  bordering  the  munici- 
pal water  supply  region;  and  (4)  The  use  of  direct 
flowmeter  readings  with  electromagnetic  resistivi- 
ty provides  a  rapid  means  of  characterization  of 
plume  position,  rate,  and  direction  across  complex 
glacial  till  regions.  (See  also  W87-02497)  (Lantz- 
PTT) 
W87-02519 


MITIGATION  OF  HYDROCARBON  CON- 
TAMINATION IN  WATER  SUPPLY 
AQUIFERS  VIA  MULTI  RECOVERY  WELL 
FOR  HYDROLOGIC  CONTROL, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-02523 


SUBSURFACE  HYDROCARBON  VAPORS: 
LOW  LEVEL  SAMPLING  AND  ANALYTICAL 
TECHNIQUES  APPLICABLE  TO  THEDt  DDEN- 
TTFICATION/MrnGATION, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
S.  Ames,  J.  H.  Mulry,  M  D.  Webb,  and  P.  Yaniga. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  476-484, 
2  fig,  2  tab,  11  ref. 

Descriptors:  'Hydrocarbons,  'Vapors,  'Ground- 
water pollution,  'Sampling,  'Subsurface  waters, 
•Path  of  pollutants,  Benzene,  Area!  distribution, 
Plumes,  Volatile  organics,  Environmental  effects, 
Gas  chromatography,  Mass  spectrometry,  Chemi- 
cal analysis. 


Sources  Of  Pollution — Group  5B 

Historic  address  to  the  subsurface  loss  of  hydrocar- 
bons initially  focused  upon  free  product  recovery, 
and  occasionally  symptomatic  explosive  vapor 
concentrations.  During  the  past  15  years  the  satu- 
rated soil  and  dissolved  phases  have  received  in- 
creasing attention.  Most  recently,  health  and  regu- 
latory agencies  have  expressed  concern  with  an 
additional  resultant,  that  of  low  level  benzene  con- 
centrations in  ambient  and  indoor  air.  This  new 
concern  presages  significant  health,  legal  and  fi- 
nancial implications  for  the  business,  technical  and 
regulatory  community.  One  of  the  most  significant 
tasks  emerging  as  an  integral  aspect  of  comprehen- 
sive remedial  action  programs  for  subsurface  hy- 
drocarbon loss  is  that  of  definition  of  the  areal 
extent  of  the  subsurface  vapor  plume.  The  major 
decisions  facing  the  investigator  seeking  to  define 
the  potential  impacts  of  subsurface  vapors  include 
interpretation  of  the  significance  of  indoor  volatic 
organic  compound  measurements,  selection  of  sam- 
pling and  analytical  techniques.  Definition  of  the 
extent  of  the  subsurface  plume  is  critical  to  the 
process  of  assessing  impacts,  particularly  for  struc- 
tures on  the  periphery  of  the  spill.  Monitoring 
points  installed  permanently,  below  grade  appear 
to  provide  the  best  means  for  collection  of  data.  Of 
current  available  methods,  Tenax  GC/MS  is  the 
best  method  for  analysis  of  subsurface  samples. 
(See  also  W87-02497)  (Lantz-PTT) 
W87-02526 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
PROTECTION  OF  A  SHALLOW  AQUIFER  AT 
THE  NAVAL  WEAPONS  CENTER,  CHINA 
LAKE,  CALD70RNIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 

W87-02537 


PROTECTION  OF  A  700-GPM  MUNICIPAL 
WELL  FIELD  WITH  A  10-GPM  BARRIER 
WELL, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
J.  C.  Johnson,  B.  H.  Kolb,  and  P.  J.  Riordan. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  656-667, 
6  fig,  1  tab. 

Descriptors:  'Municipal  wells,  'Groundwater  pol- 
lution, 'Water  pollution  treatment,  'Barriers, 
'Wells,  Massachusetts,  Dichloroethylene,  Waste 
disposal,  Path  of  pollutants,  Pumping  wells,  Model 
studies,  Bedrock,  Plumes  Boreholes. 

A  municipal  well  field  in  Massachusetts  was  found 
to  be  contaminated  with  1,1-dochloroethylene  that 
originated  from  past  waste  disposal  at  a  nearby 
chemical  production  facility.  The  waste  disposal 
sites  and  the  municipal  wells  were  in  a  glacial 
outwash  aquifer,  and  initial  studies  assumed  that 
contamination  traveled  in  a  direct  path  through  the 
aquifer  sands  from  the  sources  to  the  wells.  Inter- 
ception of  such  a  plume  would  have  required 
large-capacity  pumping  wells.  Use  of  a  unique 
three-dimensional  numerical  model  for  groundwat- 
er flow  and  contaminant  transport,  showed  that 
the  assumed  path  of  contamination  could  not  have 
resulted  in  the  levels  of  contamination  found  in  the 
municipal  wells.  Model  calibration  was  most  suc- 
cessful with  transport  of  a  small  flow  of  concen- 
trated contamination  through  a  thin  fractured  zone 
at  the  top  of  the  bedrock  and  below  a  relatively 
impervious  till/silt  layer.  A  remedy  was  then  simu- 
lated in  which  a  small  pumping  well  would  extract 
and  treat  concentrated  plume  from  the  rock.  The 
simulation  showed  that  very  rapid  cleansing  could 
be  achieved  with  this  relatively  inexpensive 
remedy.  After  a  field  boring/well  installation  pro- 
gram confirmed  the  hypothesized  properties  of  the 
upper  rock  zone,  the  bedrock  pumping  well  was 
installed.  Data  from  the  first  year  of  operation 
show  that  the  system  is  performing  successfully. 
(See  also  W87-02497)  (Author's  abstract) 
W87-02538 
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1 

: 


GROUND  WATER  CONTAMINATION  FROM 
UNDERGROUND  SOLVENT  STORAGE 
TANKS,  SANTA  CLARA,  CALDTORNLA, 

Cooper  Engineers,  Inc.,  Richmond,  CA. 

D.  P.  Oliveira,  and  N.  Sitar. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  691-708, 

4  fig,  Href. 

Descriptors:  'Groundwater  pollution,  'Under- 
ground storage,  'Storage  tanks,  'Santa  Clara, 
•California,  Organic  compounds,  Alluvial  aquifers, 
Groundwater  movement,  Toluene,  Xylene,  Methyl 
cyclohexane,  Ethyl  benzene,  Solvents,  Ground- 
water movement,  Clay,  Silt. 

To  date,  over  100  cases  of  underground  tank  leaks 
and  spills  involving  organic  chemicals  have  been 
identified  in  Santa  Clara  Valley.  The  Santa  Clara 
Valley  is  a  structural  basin  filled  by  water-bearing 
unconsolidated  alluvial  fill.  Groundwater  derived 
from  the  alluvial  aquifers  forms  a  significant  pro- 
portion of  the  domestic  and  municipal  water 
supply.  At  present,  the  most  severe  contamination 
seems  to  be  limited  to  the  uppermost  water-bearing 
units.  Extensive  effort  is  underway  to  contain  the 
contamination  and  to  clean  up  the  spills  in  order  to 
protect  the  deeper  water-bearing  units,  which  are 
used  for  municipal  water  supply.  This  paper  de- 
scribes groundwater  contamination  by  industrial 
solvents,  primarily  toluene,  xylene,  methyl  cyclo- 
hexane,  and  ethyl  benzene,  which  leaked  from 
underground  storage  tanks  at  a  paint  manufactur- 
ing facility  in  Santa  Clara  Valley.  Investigation  at 
the  site  showed  that  solvents  lighter  than  water 
moved  vertically  downward  through  an  aquitard 
of  silty  clay  contaminating  the  shallow  saturated 
zone  to  a  depth  of  44  feet.  The  rate  at  which  the 
contaminants  appear  to  have  moved  indicates  that 
the  in  situ  hydraulic  conductivity  of  the  native  silty 
clay  is  at  least  an  order  of  magnitude  greater  than 
determined  from  conventional  laboratory  tests.  In 
addition,  contaminants  did  not  appear  to  be  signifi- 
cantly retarded  by  interaction  with  the  natural 
soils.  (See  also  W87-02497)  (Author's  abstract) 
W87-02540 


EFFECnVENESS  OF  HIGHWAY  DRAINAGE 
SYSTEMS  IN  PREVENTING  SALT  CONTAMI- 
NATION OF  GROUND  WATER, 

Massachusetts  Dept.  of  Public  Works,  Wellesley 

Hills.  Research  and  Materials  Section. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-02541 


POLLUTION    CONTROL    AND    CONSERVA- 
TION. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02553 


BIOSPHERE,  LANDSCAPE  AND  NATURAL 
RESOURCES, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

M.  Kovacs. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 

wood  Ltd.,  Chichester,  England,  1985.  p  24-36,  6 

fig,  15  ref. 

Descriptors:  'Biosphere,  'Natural  resources,  'Ec- 
ological effects,  Path  of  pollutants,  Water  pollution 
sources,  Precipitation,  Degradation. 

The  concept  of  the  biosphere,  and  its  interrelated 
ecosystems  are  presented  in  this  chapter,  with  em- 
phasis being  placed  on  the  accumulation  and  mi- 
gration of  elements  in  the  biosphere  and  man's  role 
in  the  'landscape'  and  natural  resources.  Elements 
accumulate  and  migrate  in  the  biosphere  from  geo- 
chemical  sources,  precipitation,  decomposition, 
and  man's  pollutants,  and  then  migrate  via  animals, 
seeds,  spores,  etc.  Industrial  communities  play  a 
major  role  in  this  activity.  The  natural  landscape 
(plants,  soils,  water)  is  greatly  affected  by  this 
activity,  but  the  stress  pollutants  force  onto  the 
environment,  force  changes  through  time,  to  better 
deal  with  pollutants.  (See  also  W87-02553)  (Lantz- 
PTT) 


W87-02554 


WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02556 


SOD1  DESTRUCTION  AND  SOJX  POLLUTION, 

P.  Stefanovits. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 
wood  Ltd.,  Chichester,  England,  1985.  p  204-249, 
15  fig,  6  tab,  72  ref. 

Descriptors:  'Soil  contamination,  'Soil  conserva- 
tion, Soil  fertility,  Agriculture,  Irrigation  effects, 
Cultivation,  Soil  chemistry. 

The  role  of  soil  in  the  environment  can  be  divided 
into  two  parts.  First,  it  forms  part  of  the  natural 
and  artificial  environment  and  by  joining  the 
spheres  of  air  and  water  (atmosphere  and  hydro- 
sphere) it  is  one  of  the  ecosystem  constituents 
along  with  the  community  of  living  organisms. 
Second,  it  is  merely  a  physical  receptor  of  matter 
and  energy  flows  reaching  the  Earth's  surface, 
transforming  and  partly  storing  them.  Soil  differs 
both  from  air  and  water  in  its  functioning  as  it  is 
localized  and  is  of  solid  state.  The  danger  that 
pollutants  will  accumulate  and  will  have  a  perma- 
nent effect  is  especially  acute  in  the  case  of  soil. 
While,  by  air  and  water  circulation,  the  dilution 
and  purification  of  these  two  factors  is  rendered 
possible,  in  case  of  soil,  these  processes  cannot 
reduce  the  danger  of  damage.  By  its  fertility,  soil, 
an  important  component  of  the  habitat,  contributes 
not  only  to  the  existence  of  the  vegetation  and  of 
the  fauna  living  on  it  but  also  to  the  welfare  of 
humanity.  The  decrease  in  soil  fertility  is,  there- 
fore, an  important  indicator  of  environmental  pol- 
lution. The  aim  of  agricultural  production  is  to 
maintain  and  increase  soil  fertility.  However,  inten- 
sive cultivation  of  crops,  mechanization  and  the 
application  of  various  chemicals  carried  out  to 
achieve  this  aim,  also  works  of  irrigation  and 
drainage  may  lead  to  the  reduction  of  soil  fertility. 
Due  to  inadvisable  measures  taken  towards  elimi- 
nating certain  unfavorable  characteristics,  these 
may  result  in  the  appearance  of  other  even  more 
harmful  factors.  (See  also  W87-02553)  (Lantz- 
PTT) 
W87-02557 


SALTY  COLORADO, 

John  Muir  Inst,  for  Environmental  Studies,  Inc., 

Napa,  CA. 

T.  O.  Miller,  G.  D.  Weatherford,  and  J.  E. 

Thorson. 

The  Conservation  Foundation,  Washington,  DC. 

20037,  1986.  102  p. 

Descriptors:  'Water  pollution  sources,  'Salinity, 
'Colorado  River,  'Water  quality  control,  Load 
distribution,  Concentration,  Evaporation,  Transpi- 
ration, Leaching,  Cost  analysis,  Legislation. 

On  its  1,400-mile  journey  from  the  Rocky  Moun- 
tains to  the  Gulf  of  California,  the  Colorado  River 
annually  picks  up  some  9  million  tons  of  salt. 
Although  much  of  this  comes  from  natural 
sources,  a  century  of  agricultural,  municipal,  and 
industrial  development  in  the  Colorado  River  basin 
has  made  the  problem  worse.  The  salinity  problem 
results  from  a  combination  of  two  processes:  salt 
loading,  or  the  addition  of  soluble  salts  to  the  river, 
and  salt  concentration,  caused  by  a  reduction  in 
the  volume  of  river  water  as  a  result  of  evapora- 
tion, transpiration,  or  upper  basin  withdrawals. 
Almost  one-half  of  the  Colorado's  salt  loading  is 
estimated  to  come  from  interaction  of  the  river 
with  the  basin's  naturally  saline  soil  and  rocks.  The 
3  million  acres  of  irrigated  farmland  in  the  region 
add  more  soluble  minerals  to  the  river  as  irrigation 
water  leaches  minerals  from  cultivated  soils.  More 
than  12  million  people  and  1  million  acres  of 
irrigated  farmland  -  mainly  in  the  lower  basin 
states  and  Mexico  -  suffer  reduced  quality  of  Colo- 
rado River  water  due  to  salinity.  The  damages  are 
diverse  and  difficult  to  quantify:  degraded  useful- 
ness of  Colorado  River  water  for  domestic,  munic- 
ipal, and  industrial  uses;  decreased  crop  yields  and 
salt  buildup  in  soils;  and  strains  on  interstate  and 


international  relations.  The  Bureau  of  Reclamation 
estimates  that  salinity  caused  $91  million  in  total 
damages  in  1983  and  predicts  a  $267  million  annual 
loss  by  2010.  Prompted  by  complaints  from 
Mexico  in  the  1960s,  Congress  passed  the  Colorado 
River  Basin  Salinity  Control  Act  in  1974  to  im- 
prove the  quality  of  the  river's  water  and  uphold 
prior  agreements  with  Mexico.  This  bill  established 
a  salinity  control  program  that  would  cost  up  to 
$900  million  over  the  next  10  to  15  years  if  all 
projects  under  study  were  implemented.  (Lantz- 
PTT) 
W87-02561 
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SHUTS  EN  THE  INTRACELLULAR  ATP 
POOLS  OF  IMMOBIXISED  NOSTOC  CELLS 
(CYANOBACTERIA)  INDUCED  BY  WATER 
STRESS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01771 


BIOTRANSFORMATIONS  OF  CHLORO- 
GUAIACOLS,  CHLOROCATECHOLS,  AND 
CHLOROVERATROLES  IN  SEDEMENTS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

M.  Remberger,  A.-S.  Allard,  and  A.  H.  Neilson. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  51,  No.  3,  p  552-558,  March  1986. 
5  fig,  2  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chloroguaiacols,  'Chlorocatechols,  'Chlor- 
overatroles,  'Sediments,  'Bleaching  wastes, 
•Guaiacol  cycle,  Freshwater,  Brackish  water,  Me- 
tabolism, Anaerobic  conditions. 

The  occurrence  of  trichloro-  and  tetrachloroguaia- 
cols,  -catechols,  and  -veratroles  and  their  transfor- 
mation was  studied  in  freshwater  and  brackish 
water  sediments  putatively  exposed  to  chemical 
pulp  bleachery  discharge.  The  samples  contained 
both  chloroguaiacols  and  chlorocatechols,  of 
which  >90%  could  not  be  removed  by  simple 
extraction.  The  bound  concentrations  varied,  rang- 
ing from  55  microgram  (ug)/kg  of  organic  C  for 
3,4,5-trichloroguaiacol  to  8,240  ugAg  organic  C 
for  tetrachlorocatechol.  Chlorinated  substrates 
added  to  the  aqueous  phase  were  bound  rapidly  to 
the  sediment  with  K  sub  p  values  between  1.3  and 
2.8  mlAg  organic  C  for  the  chloroguaiacols  and 
chloroveratroles  and  22-36  ml/kg  organic  C  for 
the  chlorocatechols.  Sediment  samples  incubated 
aerobically  brought  about  O-methylation  of  4,5,6- 
trichloroguaiacol  to  3,4,5-trichloroveratrole  in  a 
yield  of  about  25%.  Under  anaerobic  conditions, 
however,  de-O-methylation  of  both  the  chloro- 
guaiacols and  chloroveratroles  took  place,  with 
synthesis  of  the  corresponding  chlorocatechols.  In 
separate  experiments,  the  chlorocatechols  were  not 
completely  stable  under  anaerobic  conditions,  but 
their  ultimate  fate  has  not  been  resolved.  Sediment 
that  had  been  autoclaved  twice  at  121  C  for  20  min 
was  unable  to  bring  about  any  of  these  transforma- 
tions, leading  to  the  conclusion  that  they  were 
mediated  by  biological  processes.  A  hypothetical 
guaiacol  cycle  is  proposed  to  account  for  the 
present  observations.  (Author's  abstract) 
W87-01784 


ETHYLENE  DIBROMIDE  MESERALIZATION 
EN  SOILS  UNDER  AEROBIC  CONDITIONS, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven.  Dept.  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01785 


INFLUENCE  OF  CYANOBACTERIAL  HY- 
PERSCUM  ON  HETEROTROPHIC  ACTIVITY 
OF  PLANKTONIC  BACTERIA  EN  A  HYPER- 
TROPHIC LAKE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts,  and  T.  Zohary. 
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Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  51,  No.  3,  p  609-613,  March  1986. 
3  fig,  2  tab,  22  ref. 

Descriptors:  'Scum.  •Eutrophic  lakes,  •Limnolo- 
gy, 'Heterotrophic  bacteria,  'Plankton,  'Cyanc- 
phyta,  'Floating  mat,  'Hyperscum,  'Dissolved  or- 
ganic carbon,  Bacterial  growth,  Metabolism,  Hart- 
beesport  Dam,  South  Africa. 

The  response  of  the  planktonic  heterotrophic  bac- 
terial community  to  the  buildup  and  breakdown  of 
i  semipermanent,  crusted,  floating  cyanobacterial 
mat,  or  hyperscum,  which  covered  1  to  2  hectare 
was  studied  in  the  hypertrophic  Hartbeespoort 
Dam,  South  Africa.  The  initial  response  of  bacteria 
In  the  main  basin  to  the  release  of  dissolved  organ- 
ic carbon  (DOC)  from  the  hyperscum  1  km  away 
was  an  increase  in  activity  per  cell  from  35  x  10  to 
the  minus  12th  power  to  153  x  10  to  the  minus  12th 
power  microgram  (ug)  of  C/cell  per  hr  for  total 
xll  counts,  whereas  activity  per  cell  for  metaboli- 
:ally  active  cells  increased  from  19  x  10  to  the 
minus  11th  power  to  85  x  10  to  the  minus  11th 
power  ug  of  C/cell  per  hr.  No  major  population 
growth  occurred  at  this  stage.  Later,  with  the 
xmtinuous  supply  of  DOC  from  the  hyperscum, 
otal  bacterial  numbers  increased  from  6,600,000  to 
20,000,000  cells/ml,  while  the  activity  per  cell 
declined.  Metabolically  active  bacteria  followed 
he  same  trend.  Shorter-term  DOC  increases 
caused  only  increases  in  bacterial  activity  per  cell. 
The  present  data  demonstrate  a  little-documented 
mechanism  by  which  aquatic  bacteria  respond  to 
ncreased  DOC  concentration  that  may  be  univer- 
ial  in  aquatic  systems.  (Author's  abstract) 
IV87-01786 


RESPONSES  OF  ISONYCHIA  BICOLOR  TO 
ALKALINE  PH:  AN  EVALUATION  OF  SUR- 
HVAL,  OXYGEN  CONSUMPTION,  AND 
CHLORIDE  CELL  ULTRASTRUCTURE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
5urg.  Dept.  of  Biology. 
3.  T.  Peters,  D.  S.  Cherry,  and  J.  Cairns,  Jr. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1088-1095,  June 
1985.  2  fig,  2  tab,  21  ref. 

Descriptors:  'Mayfly,  •Alkalinity,  'Toxicity, 
'Bioassay,  'Hydrogen  ion  concentration,  Artificial 
watercourses,  Respiration,  Transmission  electron 
nicroscopy,  Chloride  cells,  Ultrastructure,  Inter- 
nment exposures,  Continuous  exposures,  Animal 
sathology,  Recovery,  Oxygen  consumption. 

Die  toxicity  of  alkaline  pH  to  the  mayfly,  Isony- 
:hia  bicolor,  was  evaluated  in  field  and  laboratory 
utificial  stream  bioassays,  respiration  analyses,  and 
Tansmission  electron  microscope  studies  of  chlo- 
ride cell  ultrastructure.  In  continuous-exposure,  96- 
ir  bioassays,  field  and  laboratory  LC50  values 
ranged  from  pH  9.54  to  10.37,  respectively.  While 
mtermittent  pH  bioassays  with  8-  or  4-hr  exposures 
per  day  failed  to  reduce  alkaline  pH  toxicity,  1-hr 
ntermittent  exposures  were  less  toxic  than  contin- 
»ous  exposures.  Acute  (4-hr)  exposures  to  lethal 
pH  11.0)  and  sublethal  (pH  10.0)  levels  caused 
reductions  in  oxygen  consumption  relative  to  that 
it  pH  8.0,  but  oxygen  consumption  at  pH  11.0  was 
jreater  than  at  pH  10.0.  Coniform  chloride  cells 
xraunuously  exposed  to  pH  1 1.0  for  96  hr  accumu- 
lated fluid  near  the  porous  plate,  and  these  fluid 
accumulations  displace  cytoplasm  from  the  apical 
region  of  the  cell  complexes.  Chloride  cells  ex- 
posed to  pH  1 1.0  for  1  hr/day  for  96  hr  appeared 
nmilar  to  those  continously  exposed  at  the  same 
pH,  indicating  that  the  damaging  effects  of  1-hr 
exposures  exceeded  rehabilitory  effects  of  daily  23- 
ar  recovery  periods.  Structural  recovery  (95%) 
occurred  within  8  days  following  the  cessation  of 
intermittent  exposure  to  pH  11.0.  (Author's  ab- 
stract) 
W87-01789 


RELATIONSHIP  OF  CRAYFISH  (ORCON- 
ECTES  VTRILIS)  GROWTH  TO  POPULATION 
ABUNDANCE  AND  SYSTEM  PRODUCTIVITY 
IN  SMALL  OLIGOTROPHIC  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREA,  NORTH- 
WESTERN ONTARIO, 


Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01790 


CHEMISTRY  OF  LAKE  HOWATN,  NORWAY, 
FOLLOWING  LIMING  AND  REACDDIFICA- 
TION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01791 


INFLUENCE  OF  FISH-ZOOPLANKTON-PHY- 
TOPLANKTON  INTERACTIONS  ON  THE  RE- 
SULTS OF  SELENIUM  TOXICITY  EXPERI- 
MENTS WITHIN  LARGE  ENCLOSURES, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
A.  Salki,  M.  Turner,  K.  Patalas,  J.  Rudd,  and  D. 
Findlay. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1132-1143,  June 
1985.  8  fig,  3  tab,  58  ref. 

Descriptors:  'Fish,  'Zooplankton,  'Phytoplank- 
ton,  'Interactions,  'Selenium  'Toxicity,  'Enclo- 
sures, 'Mercury  pollution,  'Community  develop- 
ment, Clay  Lake,  Ontario,  Predation,  Crustacea. 

The  response  of  zooplankton  to  sodium  selenite  at 
concentrations  of  1,  20,  and  100  microgram  (ug) 
Se/liter  was  studied  using  100-cu  m  enclosures  in 
Hg-contaminated  Clay  Lake,  Ontario.  Crustacean 
community  development  in  treated  enclosures  ex- 
hibited no  obvious  acute  or  chronic  effects  from 
the  range  of  Se  concentrations  applied.  Seasonal 
changes  in  zooplankton  composition,  abundance, 
and  reproduction  were  similar  among  controls  and 
the  1  and  10  ug  Se/1  enclosures.  Differences  in 
species  dynamics  observed  in  the  100  ug  Se/1  en- 
closure and  in  a  sediment  control  enclosure  were 
attributable  to  biotic  interactions  rather  than  Se. 
Predation  appeared  to  be  the  dominant  factor  gov- 
erning zooplankton  community  structure  in  all  en- 
closures. Differences  in  the  number  of  planktivo- 
rous  fish  among  enclosures  led  to  variations  in  the 
abundance  of  predatory  Leptodora  kindtii,  which 
in  turn  affected  abundances  of  Bosmina  longiros- 
tris.  (Author's  abstract) 
W87-01792 


ORGANIC  NITROGEN  COMPOUNDS  IN  AT- 
MOSPHERIC PRECIPITATION:  THEIR 
CHEMISTRY  AND  AVAILABILITY  TO  PHY- 
TOPLANKTON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01793 


PHYTOPLANKTON  RESPONSE  TO  FRESH- 
WATER RUNOFF:  THE  DIVERSION  OF  THE 
EASTMATN  RIVER,  JAMES  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

R.  G.  Ingram,  L.  Legendre,  Y.  Simard,  and  S. 
Lepage. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  6,  p  1216-1221,  June 
1985.  6  fig,  13  ref. 

Descriptors:  'Phytoplankton,  'Freshwater,  'Salin- 
ity, 'Nutrients,  'Hydrodynamics,  'James  Bay, 
•Diversion,  Hydroelectric  power,  Eutrophication, 
Canada,  Eastmain  River. 

Phytoplankton,  nutrients,  and  hydrodynamic  con- 
ditions were  regularly  sampled  in  the  estuary  of 
the  Eastmain  River  (Quebec)  and  offshore  in  James 
Bay,  before  and  after  the  diversion  of  the  river  for 
hydroelectric  development  on  19  July  1980.  In  the 
estuary  mean  flow  decreased  by  over  90%,  and  the 
semidiurnal  tidal  amplitude  increased  significantly 
over  a  5-day  period.  The  most  dramatic  event  was 
a  major  phytoplankton  bloom  in  the  river  mouth, 
during  a  10-day  period  of  higher  water  column 
stability  in  late  August;  the  cells  then  remained  and 
bloomed  in  the  thin  photic  layer.   The  present 
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results  stress  the  role  of  hydrodynamics  (as  deter- 
mined here  by  freshwater  runoff)  in  the  timing  of 
phytoplankton  blooms.  (Author's  abstract) 
W87-01794 


USE  OF  A  BACTERIAL  BIOLUMINESCENCE 
ASSAY  TO  ASSESS  TOXICITY  OF  CONTAMI- 
NATED MARINE  SEDIMENTS, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01795 


INFLUENCE  OF  THE  INSECTICIDE  DIFLU- 
BENZURON  (DIMILTN)  ON  THE  GROWTH 
OF  MARINE  DIATOMS  AND  A  HARPACTI- 
COID  COPEPOD  IN  CULTURE, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
N.  J.  Antia,  P.  J.  Harrison,  D.  S.  Sullivan,  and  T. 
Bisalputra. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  7,  p  1272-1277,  July 
1985.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Diflubenzuron,  'Dimilin,  'Growth, 
•Photosynthesis,  'Diatoms,  'Copepods,  'Chitin, 
•Cuticles,  *Larvicides,  'Insects,  'Crustaceans,  Ec- 
dysis,  Metabolism,  Juvenile  development,  Plant  pa- 
thology, Plant  physiology. 

Diflubenzuron  (Dimilin),  in  the  concentration 
range  0.1-5,000  microgram/liter  (ug/1),  was  tested 
for  possible  injurious  efffects  on  the  growth  and 
photosynthesis  of  three  chitin-producing  diatoms 
(Thalassiosira  weissflogii,  T  nordenskioldii,  Cyclo- 
tella  cryptica)  and  one  nonchitinaceous  diatom 
(Skeletonema  costatum).  For  comparison,  the  ef- 
fects of  the  pesticide  also  were  examined  on  the 
juvenile  development  and  adult  survival  of  the 
harpacticoid  copepod  Tigriopus  californicus. 
Whereas  the  development  of  the  copepod  was 
hindered  at  concentrations  of  the  order  of  1-10  ug/ 
1,  the  diatoms  were  barely  affected  by  Dimilin  even 
at  the  highest  concentration  tested.  The  authors 
conclude  that  Dimilin  acts  specifically  on  insects 
and  crustaceans  as  a  larvicide  by  interfering  with 
chitin  deposition  into  cuticles  during  juvenile  de- 
velopment through  ecdysis.  The  lack  of  effect  on 
the  chitin-producing  diatoms  suggests  that  the  in- 
secticide may  not  inhibit  chitin  biosynthesis  per  se 
as  was  previously  believed,  but  that  it  presumably 
deregulates  one  or  more  of  the  larval  postsynthetic 
processes  responsible  for  integration  of  chitin  into 
cuticles.  (Author's  abstract) 
W87-01797 


NUTRIENT  DYNAMICS  IN  A  LITTORAL 
SEDIMENT  COLONIZED  BY  THE  SUB- 
MERSED MACROPHYTE  MYRIOPHYLLUM 
SPICATUM, 

Institut   National   de   la  Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01799 


ION  FLUX  RATES,  ACID-BASE  STATUS,  AND 
BLOOD  GASES  IN  RAINBOW  TROUT, 
SALMO  GAIRDNERI,  EXPOSED  TO  TOXIC 
ZINC  IN  NATURAL  SOFT  WATER, 

Ontario  Ministry  of  Natural  Resources,  Whitney. 
Harkness  Lab.  of  Fisheries  Research. 
D.  J.  Spry,  and  C.  M.  Wood. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSBX,    Vol.    42,    No.    8,    p    1332-1341, 
August  1985.  6  fig,  3  tab,  53  ref. 

Descriptors:  'Rainbow  trout,  'Zinc,  'Toxicity, 
•Water  softening,  "Hydrogen  ion  concentration, 
•Acid-base  status,  *Gills,  Sodium  ions,  Chloride 
ions,  Acidosis,  Potassium  ions,  Kidney  function, 
Isotope  studies,  Excretion,  Ammonia. 

Exposure  to  0.8  mg  Zn2+ /liter  in  natural  soft 
water  for  up  to  72  hr  was  toxic  to  rainbow  trout, 
causing  an  acid-base  disturbance  and  net  branchial 
ion  losses.  Mean  arterial  pH  fell  from  7.78  to  7.58. 
Both  Pa  sub  C02  and  lactate  rose,  indicating  a 
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mixed  respiratory  and  metabolic  acidosis,  despite 
maintenance  of  high  Pa  sub  02.  Net  branchial 
uptake  of  Na+  and  CI-  became  a  net  loss  immedi- 
ately following  exposure  to  Zn(2  +  ),  and  this  con- 
tinued during  60  hr  of  exposure.  Net  K  +  loss  was 
exacerbated,  and  net  Ca2+  uptake  was  abolished. 
Unidirectional  flux  measurements  with  22Na+  and 
36C1-  indicated  an  increased  efflux  immediately 
following  Zn  exposure.  Both  influx  and  efflux  of 
Na+  and  CI-  were  stimulated  after  48-60  hr  in 
Zn2  +  .  Both  net  branchial  ammonia  excretion  and 
net  branchial  uptake  of  acidic  equivalents  from  the 
water  (=  base  loss)  were  stimulated  greatly,  the 
latter  contributing  to  metabolic  acidosis.  Kidney 
function,  as  measured  by  urine  flow  rate  and  excre- 
tion of  ammonia,  acidic  equivalents,  Na  +  ,  C1-, 
K+,  and  Zn2  +  ,  was  relatively  insensitive  to  the 
effects  of  Zn.  The  only  renal  component  affected 
was  Ca2+  excretion,  which  decreased  during  a 
single  flux  period,  possibly  in  response  to  the  re- 
duced entry  Ca2+  at  the  gill.  The  authors  con- 
clude that  toxic  concentrations  of  Zn  are  capable 
of  altering  gill  function  to  cause  ionoregulatory 
and  acid-base  disturbances  without  disturbance  of 
Pa  sub  02.  (Author's  abstract) 
W87-01800 


HISTORICAL  RELATIONSHIPS  BETWEEN 
PHOSPORUS  LOADING  AND  BIOGENIC 
SJXICA  ACCUMULATION  IN  BAY  OF 
QUINTE  SEDIMENTS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  L.  Schelske,  D.  J.  Conley,  and  W.  F.  Warwick. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSBX,   Vol.   42,   No.    8,   p    1401-1409, 
August   1985.   5  fig,    1   tab,   22  ref.   EPA  Grant 
R810396,  NSF  Grant  OCE-8216588. 

Descriptors:  *Lake  Ontario,  *Bay  of  Quinte, 
•Sediments,  'Biogenic  silica,  'Phosphorus,  'Dia- 
toms, History,  Urbanization,  Erosion,  Forest  clear- 
ance, Wastewater  pollution. 

Sediments  from  Warwick's  1972  Glenora-B  core 
from  the  Bay  of  Quinte,  Lake  Ontario,  were  ana- 
lyzed to  compare  the  historical  relationship  be- 
tween the  accumulation  of  biogenic  silica  (BSi)  and 
total  phosphorus  (TP).  The  similarities  in  patterns 
provide  evidence  that  increased  P  inputs  caused 
increased  diatom  production  and  BSi  accumula- 
tion. BSi  acumulation  increased  soon  after  initial 
European  settlement  by  the  French  Sulpicians  in 
1669  and  reached  maximum  levels  during  the  early 
1850s  when  forest  clearance  and  erosion  of  the 
deforested  drainage  basin  increased  sediment  accu- 
mulation rates  1 10-fold  compared  with  rates  before 
1669.  Maximum  rates  of  BSi  and  TP  accumulation 
increased  170-fold  and  150-fold,  respectively, 
during  the  same  period.  Ratios  of  BSi:TP  were 
about  6-fold  greater  in  the  sediments  deposited 
after  1888  than  in  those  deposited  prior  to  1669, 
indicating  that  the  proportion  of  available  P  in  TP 
inputs  increased  with  increased  disposal  of  domes- 
tic sewage  into  the  bay  as  populations  shifted  to 
urban  centers.  Increases  in  BSi  accumulation  above 
the  Ambrosia  horizon  (dated  at  1852)  indicate  that 
sediments  can  be  a  significant  sink  for  BSi.  Al- 
though the  onset  of  Si  depletion  cannot  be  con- 
firmed with  data  from  this  core,  there  is  clear 
evidence  that  BSi  accumulation  increased  as  the 
result  of  increased  P  inputs.  (Author's  abstract) 
W87-01803 


PATTERNS  OF  EPIPELIC  ALGAL  ABUN- 
DANCE WITH  DEPTH,  TROPHIC  STATUS, 
AND  ACIDITY  IN  POORLY  BUFFERED  NEW 
HAMPSHIRE  LAKES, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01806 


LABORATORY  STUDY  OF  THE  EFFECTS  OF 
ALUMINUM  AND  PH  ON  AMPHIBIAN  EGGS 
AND  TADPOLES, 

Biota  Environmental  Contractors,  Dorset  (Ontar- 
io). 

K  L.  Clark,  and  B.  D.  LaZerte. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
encet  CJFSBX,  Vol.  42,  No.  9,  p  1544-1551,  Sep- 


tember 1985.  1  fig,  2  tab,  30  ref,  append. 

Descriptors:  'Aluminum,  'Acid  rain,  'Hydrogen 
ion  concentration,  'Eggs,  'Tadpoles,  'Toxicity, 
'American  toad,  'Wood  frog,  'Bioassay,  Ponds, 
Streams,  Ontario,  Canada,  Hatching  success,  Alu- 
minum speciation,  Freshwater,  Acidification. 

Bufo  americanus  and  Rana  sylvatica  eggs  and  tad- 
poles were  exposed  in  laboratory  bioassays  to  a 
range  of  pH  and  Al  concentrations  commonly 
encountered  in  ponds  and  streams  of  central  Ontar- 
io. Hatching  success  of  both  species  was  reduced 
at  pH  4.14.  The  addition  of  10  microgram/liter 
(ug/1)  iorganic  monomelic  Al  (IMA1)  at  pH  < 
4.35  further  reduced  hatching  success  of  B  ameri- 
canus, whereas  R  sylvatica  was  slightly  less  sensi- 
tive with  hatching  success  being  reduced  by  addi- 
tion of  20  ug/1  IMA1  at  pH  4.14.  Increasing  Al 
concentrations  at  pH  4.14  appeared  to  have  no 
further  effect,  except  at  the  highest  level  used  (200 
ug/1).  IMA1  concentrations  that  were  toxic  at  pH 
4.35  or  4.14  had  no  effect  at  pH  4.75  or  5.75. 
Toxicity  was  not  dependent  on  Al  speciation,  be- 
cause similar  levels  of  Al(3+)  and  Al(OH)x  com- 
plexes that  were  toxic  at  pH  4.14  were  not  toxic  at 
pH  4.75.  Also,  Al(F)x  complexes  were  as  toxic  as 
Al(3  +  ).  Egg  mortality  due  to  hydrogen  ion  stress 
was  correlated  with  delay  in  time  of  hatch  and  a 
reduction  in  egg  size,  but  there  was  no  consistent 
pattern  with  respect  to  Al  stress.  B  americanus  and 
R  sylvatica  tadpoles  were  not  sensitive  to  up  to  200 
ug/1  IMA1  and  pH  as  low  as  4.14.  (Author's  ab- 
stract) 
W87-01808 


INTERACITVE  EFFECTS  OF  CADMIUM,  POL- 
YCHLORTNATED  BIPHENYLS,  AND  FUEL 
OJX  ON  EXPERIMENTALLY  EXPOSED  ENG- 
LISH SOLE  (PAROPHRYS  VETULUS), 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
L.  Rhodes,  E.  Casillas,  B.  McKnight,  W. 
Gronlund,  and  M.  Myers. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  12,  p  1870-1880, 
December  1985.  8  fig,  4  tab,  49  ref.  EPA  Inter- 
agency Agreement  EPA79-D-X0514. 

Descriptors:  'Water  pollution  effects,  'English 
sole,  'Cadmium,  'Polychlorinated  biphenyls, 
'Aroclor,  'Diesel  fuel,  'Seawater,  'Toxicity,  He- 
patocellular necrosis,  Liver  regeneration,  Karyo- 
megaly,  Aspartate  aminotransferase,  Enzymes, 
Calcium,  Serum,  Bioassay,  Interactions,  Metabo- 
lism. 

Juvenile  English  sole  were  exposed  orally  to  cad- 
mium chloride  and  Aroclor  1254  (polychlorinated 
biphenyl,  PCB),  either  independently  or  simulta- 
neously, for  4  wk,  followed  by  exposure  to  sea- 
water-accomodated  No.  2  diesel  fuel  for  2  wk. 
Hepatocellular  necrosis,  regeneration,  and  karyo- 
megaly  were  observed.  Differential  lesion  preva- 
lences were  observed  among  the  exposure  groups, 
with  high  proportions  among  Cd-exposed  fish,  low 
proportions  among  PCB-exposed  fish,  and  interme- 
diate proportions  in  Cd  +  PCB-exposed  fish. 
Levels  of  aspartate  aminotransferase  activity  and 
Mg  in  the  sera  of  these  groups  exhibited  similar 
patterns.  Depressed  serum  Ca  levels  in  both  PCB- 
exposed  and  Cd  +  PCB-exposed  groups  were 
found  after  the  first  week,  and  lower  serum  albu- 
min concentrations  occurred  in  all  Cd-  and  PCB- 
exposed  groups  following  the  third  week.  Subse- 
quent exposure  to  No.  2  diesel  fuel  produced  few 
effects  in  any  of  the  exposure  groups.  The  ob- 
served antagonistic  effect  of  Aroclor  1254  against 
cadmium  toxicity  emphasizes  the  importance  of 
employing  multiple  as  well  as  single  contaminant 
exposure  in  toxicity  studies.  (Author's  abstract) 
W87-01811 


EFFECTS  OF  MANIPULATIONS  OF  ALUMI- 
NUM CONCENTRATIONS  AND  PH  ON  PHOS- 
PHATE UPTAKE  AND  PHOTOSYNTHESIS  OF 
PLANKTONIC  COMMUNITIES  IN  TWO  PRE- 
CAMBRIAN  SHIELD  LAKES, 
Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
C.  Nalewajko,  and  B.  Paul. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 


ences CJFSBX,  Vol.  42,  No.  12,  p  1946-1953, 
December  1985.  7  fig,  3  tab,  50  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Aluminum,  'Hydrogen  ion  concentration,  'Phos- 
phate uptake,  'Photosynthesis,  'Phytoplankton, 
•Toxicity,  •Precambrian  Shield  lakes,  Plastic 
Lake,  Saint  Nora  Lake,  Canada,  Precipitation, 
Plant  physiology,  Acidification. 

From  June  1982  to  October  1983,  the  physiological 
response  of  phytoplankton  to  Al  perturbations 
were  studied  in  a  circumneutral  lake  (St.  Nora 
Lake)  and  an  acid-stressed  lake  (Plastic  Lake)  on 
the  Precambrian  Shield  in  Ontario  (Canada).  In 
both  lakes,  addition  of  Al  to  water  samples  de- 
creased microbial  phosphate  uptake  and  photosyn- 
thesis; significant  decreases  occurred  at  50  micro- 
gram Al/liter.  Both  processes  were  affected  more 
at  pH  5.2-6.9  than  at  pH  4.5,  although  the  absolute 
rates  of  these  processes  at  pH  4.5  were  substantial- 
ly lower.  Phosphate  uptake  was  depressed  relative- 
ly more  than  photosynthesis,  and  depression  of 
both  processes  was  larger  in  Plastic  Lake  than  in 
St.  Nora  Lake.  Precipitation  of  phosphate  as  parti- 
cles >0.45  micron  upon  addition  of  Al,  as  well  as 
direct  toxicity  of  Al,  appear  to  be  responsible  for 
the  observed  detrimental  effects  of  Al.  (Author's 
abstract) 
W87-01814 


PHYSIOLOGICAL  RESPONSE  OF  JUVEMLE 
RAINBOW  TROUT,  SALMO  GATRDNERI,  TO 
ACID  AND  ALUMINUM  -  PREDICTION  OF 
FIELD  RESPONSES  FROM  LABORATORY 
DATA, 

Ontario  Ministry  of  the  Environment,   Rexdale. 
Aquatic  Toxicity  Unit. 
C.  M.  Neville. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  12,  p  2004-2019, 
December  1985.  7  fig,  5  tab,  46  ref,  append. 

Descriptors:  'Acid  rain,  *Fish  behavior,  •Hydro- 
gen ion  concentration,  •  Aluminum,  *Rainbow 
trout,  •  Juvenile  growth  stage,  *Fish  kills,  Mortali- 
ty, Hypoxia,  Electrolyte  loss,  Norway,  North 
America,  Refuges,  Prediction,  Interspecific  varia- 
tion, Sublethal  effects. 

An  initial  1-  to  2-hr  exposure  of  juvenile  rainbow 
trout  to  2.8  uM  (micromole/liter)  inorganic  Al 
caused  increased  ventilation  and  activity  responses 
ranging  from  slight  to  severe,  depending  on  th 
ambient  pH.  The  severity  of  physiological  re- 
sponse after  6-11  days  of  exposure  resembled  that 
of  the  initial  response.  This  was  severe  at  pH  6.1, 
4.5,  and  4.0,  slight  to  moderate  at  pH  5.0  and  5.5, 
but  minimal  at  pH  6.5.  In  the  severe  response 
groups,  40-90%  of  the  fish  died  after  a  few  days  of 
exposure.  Death  was  due  primarily  to  hypoxia  at 
pH  6.1  and  to  electrolyte  loss  at  pH  4.5  and  4.0. 
Between  pH  5.5  and  5.0,  there  was  a  transition 
between  the  two  mechanisms.  With  8-10  mg  natu- 
ral organic  acids/liter,  the  response  to  the  same 
concentration  of  inorganic  Al  was  unchanged  at 
pH  5.0,  but  was  slightly  increased  at  pH  4.5.  Fish 
kills  of  salmonids  that  have  occurred  in  South 
Norway  could  have  been  predicted  from  these 
results.  In  North  America  the  presence  of  refuge 
areas  and  the  prevalence  of  more  tolerant  species 
could  account  for  the  occurrence  of  sublethal 
rather  than  lethal  responses.  (Author's  abstract) 
W87-01818 


ACIDIFICATION  AND  TOXICITY  OF  METALS 
TO  AQUATIC  BIOTA, 

Institut   National   de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
P.  G.  C.  Campbell,  and  P.  M.  Stokes. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.  42,   No.    12,   p  2034-2049, 
December  1985.  12  tab,  103  ref. 

Descriptors:  *Acid  rain,  'Acidification,  'Toxicity, 
•Metals,  'Aquatic,  'Hydrogen  ion  concentration, 
Silver,  Aluminum,  Cadmium,  Cobalt,  Mercury, 
Manganese,  Nickel,  Lead,  Zinc,  Copper,  Lead, 
Metal  speciation,  Ions. 
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'ossible  effects  of  environmental  acidification  (pH 
-4)  are  reviewed  on:  (1)  metal  speciation  in  solu- 
ion;  (2)  metal  adsorption  at  biological  surfaces; 
nd  (3)  metal  uptake  by  and  toxicity  to  aquatic 
iota.  Attention  was  focused  on  some  10  metals  of 
otential  concern  in  the  context  of  freshwater 
cidification  (Ag,  Al,  Cd,  Co,  Cu,  Hg,  Mn,  Ni,  Pb, 
nd  Zn).  For  the  four  metals  (Al,  Cu,  Hg,  and  Pb) 
redicted  to  manifest  speciation  changes  in  the 
wge  pH  7-4,  confirmatory  experimental  data 
/ere  available  for  Cu  and  Pb.  In  the  six  remaining 
ases  predicted  to  show  little  sensitivity  to  pH 
hanges  in  this  range,  supporting  experimental  evi- 
ence  exists  for  Ag,  Cd,  Mn,  and  Zn.  A  pH- 
ependent  biological  response  is  documented  over 
realistic  range  of  H(+)  and  metal  concentrations 
>r  Al,  Cd,  Cu,  Zn,  and  to  a  lesser  extent,  Hg  and 
b.  These  metals  fall  into  two  groups:  those  for 
'hich  a  decrease  in  pH  results  in  decreased  biolog- 
al  response  (type  I  behavior:  Cd,  Cu,  and  Zn) 
nd  those  for  which  the  dominant  effect  of  acidifi- 
ition  is  increased  metal  availability  (type  II  be- 
avior:  Pb).  Data  for  Al  and  Hg  clearly  reveal  pH 
Erects,  but  the  results  are  too  few  and  too  incon- 
stant to  allow  generalizations.  (Author's  abstract) 
W-01819 


IOGEOGRAPHIC  INFLUENCES  ON  FISH 
PECTES  COMPOSITION  OF  NORTHERN 
iTSCONSEV  LAKES  WITH  APPLICATIONS 
OR  LAKE  ACIDIFICATION  STUDD2S, 

ihio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
.  J.  Rahel. 

anadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ices  CJFSBX,  Vol.  43,  No.  1,  p  124-134,  January 
)86.  4  fig,  4  tab,  34  ref,  append. 

•escriptors:  Acid  rain,  'Water  pollution  effects, 
Lakes,  *Fish,  'Acidification,  'Wisconsin,  *Spe- 
es-area  regression,  *Alkalinity,  Lake  size,  Isola- 
on,  Hydrogen  ion  concentration,  Extinctions, 
iogeography,  Perch,  Mathematical  models,  Pre- 
iction. 

i  100  northern  Wisconsin  lakes,  the  species-area 
igression  for  alkaline  lakes  (>  10  mg/1  as  CaC03) 
id  higher  intercept  and  greater  slope  than  the 
igression  for  low-alkalinity,  but  unacidified  lakes. 
hus,  low-alkalinity  lakes  had  fewer  species  than 
kaline  lakes,  and  added  species  at  a  slower  rate  as 
ke  size  increased.  Biogeographic  factors  (lake 
ze,  alkalinity,  isolation  from  other  water  bodies) 
rongly  influenced  fish  community  composition, 
mall  lake  size  appeared  to  exclude  species  requir- 
g  wave-washed,  rock  substrates  and  species  pre- 
rring  cool,  well-oxygenated  water;  such  habitat  is 
mted  in  small  lakes.  Low  alkalinity  and  associat- 
1  chemical  conditions  (eg,  low  pH)  limited  the 
xurrence  of  many  cyprinids  and  some  percids 
;enus  Etheostoma).  Lake  isolation  (no  inlet  and 
atlet  streams)  appeared  to  have  a  limited  effect  on 
tecies  composition.  An  exception  was  the  re- 
iiced  occurrence,  in  lakes  without  tributary 
reams,  of  species  that  spawn  in  flowing  water, 
ish  distributions  among  Wisconsin  lakes  provide  a 
st  of  habitat  requirements  proposed  for  other 
sographic  regions.  Species-area  relations,  used  to 
redict  losses  of  fish  populations  in  acidified  lakes, 
ay  overestimate  the  number  of  extinctions  if  re- 
ression  equations  developed  from  unacidified 
ligh-alkalinity)  lakes  are  used  to  predict  the 
amber  of  species  previously  present  in  acidified 
ow-alkalinity)  lakes.  (Author's  abstract) 
/87-01824 


ECENT  MAJOR  DECLINES  IN  ZOOPLANK- 
ON  POPULATIONS  IS  THE  ENSHORE 
EGION  OF  LAKE  MICHIGAN:  PROBABLE 
AUSES  AND  IMPLICATIONS, 

lichigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
arch  Div. 

or  primary  bibliographic  entry  see  Field  2H. 
/87^01826 


IODD7ICATION  OF  BIOACCUMULATION 
•F  SELENIUM  BY  MYTJXUS  EDULIS  IN  THE 
RESENCE  OF  ORGANIC  AND  INORGANIC 
IERCURY,  (MODIFICATION  DE  LA  BIOAC- 
UMULATION  DU  SELENIUM  CHEZ  MYTI- 
US  EDULIS  EN  PRESENCE  DU  MERCURE 
•RGANIQUE  ET  ESORGANIQUE), 


Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec). 
E.  Pelletier. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  203-211,  January 
1986.  6  fig,  2  tab,  35  ref.  NSERC  (Canada)  Grant 
RD0329. 

Descriptors:  'Selenium,  *Blue  mussel,  'Bioaccu- 
mulation,  *Mercury,  'Toxicity,  Seawater,  Methyl 
mercury,  Organic  selenium,  Culture  tanks. 

Rates  of  bioaccumulation  of  dissolved  selenite 
(Na2Se03)  and  adsorbed  organic  selenium 
(C8H702Se)2  were  measured  in  the  blue  mussel 
and  the  impact  on  bioaccumulation  of  the  presence 
of  environmental  mercury  (HgC12  and 
((CH3Hg)30)OH))  was  determined.  Mussels  3.6  + 
or  -  0.2  cm  in  diameter  in  continuously  circulating 
seawater  were  exposed  to  organic  and  inorganic  Se 
at  a  concentration  of  50  microgram/liter  (ug/1)  for 
periods  of  15-50  days.  Mussels  in  some  tanks  were 
exposed  simultaneously  to  inorganic  and  organic 
Hg  at  concentrations  of  3.0  and  30  ug/1,  respec- 
tively. When  Hg  was  absent,  the  mussels  accumu- 
lated inorganic  Se  at  a  rate  of  0.12  nanogram  (ng) 
Se/g  per  day,  but  did  not  accumulate  organic  Se. 
In  the  presence  of  inorganic  Hg  at  30  ug/1,  the 
accumulation  rate  of  inorganic  Se  doubled,  and  it 
tripled  when  methyl  Hg  was  added  at  3.0  ug/1. 
Even  the  adsorbed  organic  Se  seemed  to  become 
available  in  the  presence  of  methyl  Hg,  and  was 
accumulated  at  a  rate  of  0.15  ng  Se/g  per  day.  The 
phenomenon  was  not  reciprocal,  however:  Se,  no 
matter  what  its  concentration  or  chemical  nature, 
had  no  effect  on  the  accumulation  rate  of  Hg.  No 
toxic  effects  were  observed  when  Se  was  adminis- 
tered alone,  but  the  toxic  effects  of  Hg  were  ob- 
served in  all  animals  exposed  to  it.  (Author's  ab- 
stract) 
W87-01827 


HISTOLOGICAL  CHANGES  IN  CULTURED 
LAKE  TROUT,  SALVELINUS  NAMAYCUSH, 
SUBJECTED  TO  CUMULATIVE  LOADING  EN 
A  WATER  REUSE  SYSTEM, 

National  Fishery  Research  and  Development  Lab., 
Wellsboro,  PA. 

J.  W.  Meade,  and  R.  L.  Herman. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  228-231,  January 
1986.4%  13  ref. 

Descriptors:  'Water  pollution  effects,  *Water 
reuse,  *Lake  trout,  'Ammonia,  'Rainbow  trout, 
•Gills,  'Aluminum,  Hyperplasia,  Hypertrophy,  Pa- 
thology, Lamellar  telangiectasis,  Fish  rearing, 
Serial  reuse  units,  Toxicity. 

Lake  trout,  16  cm  long,  were  reared  8  wk  in  five 
serial  reuse  units,  resulting  in  cumulative  loadings 
of  1.5-7.5  kg  fish/liter  per  min.  Although  mean  un- 
ionized ammonia  concentrations  in  the  highest 
loading  levels  were  less  than  10%  of  those  often 
considered  as  safe  for  culture  of  rainbow  trout 
(Salmo  gairdneri),  lake  trout  reared  at  the  higher 
loading  levels  showed  dilation  of  glomerular  capil- 
laries, which  persisted  after  cumulative  loading 
conditions  were  removed,  and  gill  epithelial  hyper- 
plasia and  hypertrophy.  Lamellar  telangiectasis 
was  caused  by  sampling  technique  (concussion). 
The  authors  conclude  that  factors  other  than  am- 
monia concentrations  are  significant  in  branchial 
irritation.  (Author's  abstract) 
W87-01828 


ACCLIMATION-INDUCED  CHANGE  EN  TOX- 
ICITY OF  ALUMINUM  TO  RAINBOW  TROUT 
(SALMO  GAIRDNERD, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
P.  L.  Orr,  R.  W.  Bradley,  J.  B.  Sprague,  and  N.  J. 
Hutchinson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  243-246,  January 
1986.  1  fig,  23  ref. 

Descriptors:  'Rainbow  trout,  'Juvenile  growth 
stage,  'Aluminum,  'Toxicity,  'Acclimation,  'Tol- 
erance, 'Seasonal  variation,  'Acidification,  Hydro- 
gen ion  concentration,  Artificial  lakes,  Hardness, 
Survival. 


Effects  Of  Pollution — Group  5C 

When  a  group  of  rainbow  trout  fingerlings  were 
exposed  to  87  microgram  (ug)  Al/1  for  1  and  2  wk, 
the  threshold  lethal  concentration  (LC50)  in- 
creased to  about  1.8  times  the  control  LC50  of  175 
ug/1.  Raising  sublethal  exposure  to  154  ug/1  during 
the  third  week  resulted  in  a  similar  ratio,  of  1.7, 
between  LC50s  of  previously  exposed  and  control 
fish.  Thus,  prior  exposures  of  0.5  and  0.9  of  the 
control  LC50  resulted  in  about  the  same  increase 
in  tolerance.  The  magnitude  of  the  increase  was 
similar  to  those  reported  in  the  literature  for  other 
metals.  Such  acclimation  could  assist  in  the  surviv- 
al of  fish  during  spring  and  autumn  surges  of  Al 
and  other  metals  in  surface  waters  acidified  by 
atmospheric  deposition  of  oxides  of  sulfur  and  ni- 
trogen, in  which  environmental  changes  in  Al  con- 
centration parallel  those  employed  here.  Experi- 
mental water  simulated  an  acid  lake  with  pH  5.1- 
5.3  and  total  hardness  of  11  mg/1.  (Author's  ab- 
stract) 
W87-01829 


EFFECTS  OF  CHRONIC  EXPOSURE  TO  SUB- 
LETHAL PH  ON  GROWTH,  EGG  PRODUC- 
TION, AND  OVULATION  EN  BROOK  TROUT, 
SALVELINUS  FONTTNALIS, 

University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

W.  H.  Tarn,  and  P.  D.  Payson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  2,  p  275-280,  Febru- 
ary 1986.  5  fig,  4  tab,  13  ref.  National  Research 
Council  (Canada)  D.S.S.  Contract  20SU-3 1048-3- 
13644. 

Descriptors:  'Acidic  water,  'Water  pollution  ef- 
fects, 'Hydrogen  ion  concentration,  'Toxicity, 
'Chronic  exposure,  'Brook  trout,  Seasonal  varia- 
tion, Growth,  Reproduction,  Egg  development, 
Ovulation,  Fish  eggs,  Fish  physiology. 

Hatchery-reared  brook  trout  were  maintained  in 
the  laboratory  at  mean  pH  values  of  7.34,  5.56,  and 
4.48  from  early  February  to  early  December.  At 
pH  4.48,  the  mean  growth  rates  of  males  were 
uniformly  lowered  during  the  entire  experimental 
period.  Among  females,  growth  was  inhibited 
during  the  first  5  mo,  but  their  rate  of  weight  gain 
recovered  during  the  period  of  rapid  oocyte  devel- 
opment. At  the  end  of  the  experiment,  the  body 
weights  of  both  male  and  female  fish  in  pH  5.16 
and  4.48  were  only  70.70-77.34%  of  the  control 
fish  at  pH  7.34.  Growth  was  not  affected  by  expo- 
sure to  pH  5.56.  Rapid  oocyte  development  oc- 
curred simultaneously  over  all  pH  groups  in  June, 
suggesting  that  the  initiation  of  gametogenesis  was 
not  affected  over  the-  range  of  pH  tested.  The 
number  of  eggs  produced  by  the  smaller  pH  5.16- 
4.48  females  was  reduced.  Ovulation  was  delayed 
significantly  in  the  acidic  groups.  (Author's  ab- 
stract) 
W87-01846 


LAKE  ACIDIFICATION  AS  A  LIMETING 
FACTOR  EV  THE  DISTRIBUTION  OF  THE 
FRESHWATER  AMPHIPOD  HYALELLA 
AZTECA, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01847 


PHOSPHORUS  ENRICHMENT,  SILICA  UTI- 
LIZATION, AND  BIOGEOCHEMICAL  SILICA 
DEPLETION  EN  THE  GREAT  LAKES, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01855 


LIMNETIC  ZOOPLANKTON  ASSEMBLAGES 
DM  ATLANTIC  CANADA  WITH  SPECIAL  REF- 
ERENCE TO  ACIDIFICATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01857 
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Group  5C — Effects  Of  Pollution 

EFFECTS  OF  PLACER  GOLD  MINING  ON 
PRIMARY  PRODUCTION  IN  SUBARTIC 
STREAMS  OF  ALASKA, 

Alaska  Univ.,  Anchorage.  Arctic  Environmental 

Information  and  Data  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-01892 


ALGAL  BIOASSAY  AND  GROSS  PRODUCTTV- 
ITY  EXPERIMENTS  USING  SEWAGE  EFFLU- 
ENT IN  A  MICHIGAN  WETLAND, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

C.  J.  Richardson,  and  B.  R.  Schwegler. 

Water  Resources  Bulletin  WARBAQ,  Vo.  22,  No. 

1,  p  111-120,  February  1986.  5  fig,  4  tab,  53  ref. 

NSF  Grant  AEN75-08855. 

Descriptors:  'Water  pollution  effects,  *Bioassay, 
•Algae,  •Ecosystems,  Sewage  effluent,  Michigan, 
Cladophera,  Fen,  Nitrogen,  Phosphorus,  Gross 
productivity. 

One  component  of  the  filamentous  algal  communi- 
ty of  a  northern  fen  ecosystem  in  central  Michigan 
was  studied  under  conditions  of  nutrient  enrich- 
ment by  secondarily  treated  sewage  effluent  during 
one  growing  season.  The  productivity  of  Clado- 
phora  spp.  measured  by  continuous  flow  bioassay 
was  2.6  g  dry  weight/sq  m/day  at  the  site  of 
effluent  addition  compared  to  0.085  g/sq  m/day  at 
the  control  site.  Under  conditions  of  nutrient  en- 
richment, uptake  by  bioassay  Cladophora  spp. 
averaged  12  mg/sq  m/day  for  phosphorus  and  55 
mg/sq  m/day  for  nitrogen,  compared  to  0.01  mg/ 
sq  m/day  and  0.17  mg/sq  m/day  for  phosphorus 
and  nitrogen,  respectively  in  the  control  area.  At 
the  end  of  the  growing  season  approximately  4.3  g 
N/sq  m  and  0.96  g  P/sq  m  were  immobilized  in 
Cladophora  algal  biomass.  Algal  growth  temporar- 
ily immobilized  3  percent  of  the  nitrogen  and  1 
percent  of  the  phosphorus  added  as  sewage  efflu- 
ent. Gross  productivity,  community  respiration 
and  reaeration  constant  values  in  the  fen  were 
similar  to  data  collected  by  other  researchers  in 
shallow  water  aquatic  systems,  but  only  at  the 
fertilized  sites.  (Author's  abstract) 
W87-01894 


PREDICTTVE  MODELS  FOR  THE  BIOMASS 
OF  BLUE-GREEN  ALGAE  IN  LAKES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01915 


EFFECTS  OF  COAL  PJXE  RUNOFF  ON 
STREAM  QUALITY  AND  MACROINVERTE- 
BRATE  COMMUNITIES, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-01917 


BENTHIC  INVERTEBRATE  RESPONSE  TO 
POLLUTION  ABATEMENT:  STRUCTURAL 
CHANGES  AND  FUNCTIONAL  IMPLICA- 
TIONS, 

Missouri  Cooperative  Fishery  Research  Unit,  Co- 
lumbia. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-01923 


LONG-TERM  CHANGES  IN  THE  BENTHIC 
COMMUNITY  ON  THE  COASTAL  SHELF  OF 
PALOS  VERDES,  SOUTHERN  CALIFORNIA, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-01943 


EFFECTS  OF  COPPER  AND  ZINC  ON  TWO 
PLANKTONIC  CILIATES, 

Woods    Hole    Occanographic    Institution,    MA. 
Dept.  of  Biology. 

D.  K.  Stoecker,  W.  G.  Sunda,  and  L.  H.  Davis. 
Marine  Biology  MBIOAJ,  Vol.  92,  No.  1,  p  21-29, 


July  1986.  5  fig,  4  tab,  40  ref. 

Descriptors:  'Copper,  *Zinc,  "Water  pollution  ef- 
fects, 'Plankton,  'Protozoa,  'Heavy  metals, 
Aquatic  plankton,  Zooplankton,  Estuarine  envi- 
ronment, Favella,  Balanion,  Toxicity,  Growth, 
Ions,  Cations. 

The  interactive  effects  of  copper  and  zinc  on  two 
estuarine  planktonic  ciliates  (Favella  sp.  and  Balan- 
ion sp.)  were  determined  in  seawater  media. 
Cupric  ion  caused  abnormal  motility  in  both  cili- 
ates in  short-term  tests,  and  decreased  the  growth 
rates  of  both  species  in  longer-term  experiments.  In 
the  short-term  tests,  zinc  ion  activity  by  itself  did 
not  affect  the  motility  of  the  ciliates,  but  there 
were  significant  interactions  between  copper  and 
zinc.  In  the  longer-term  experiments,  the  growth 
of  Favella  sp.  was  optimal  at  the  lowest  cupric  ion 
activity  and  the  two  lowest  zinc  ion  activities,  and 
copper  and  zinc  inhibited  growth  at  activities 
above  these  values.  By  contrast,  optimal  growth 
rate  of  Balanion  sp.  occurred  at  the  highest  zinc 
ion  activity  and  the  lowest  cupric  ion  activities, 
and  growth  rate  was  reduced  by  low  zinc  ion 
activities.  There  was  an  antagonism  between 
copper  and  zinc  which  was  particularly  pro- 
nounced in  Balanion  sp.  (Author's  abstract) 
W87-01947 


AVAILABLE  NITROGEN  AND  NITROGEN  CY- 
CLING rN  FOREST  SOILS  EXPOSED  TO  SIM- 
ULATED ACTD  RAIN, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 

H.  F.  Stroo,  and  M.  Alexander. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  110-114,  January-February  1986. 

2  fig,  2  tab,  29  ref.  USDA  Cooperative  agreement 

58-32U4-2-409. 

Descriptors:  'Acid  rain,  'Nitrogen,  'Forest  soils, 
•Decomposition,  Nitrogen  cycle,  Fertilizers,  Simu- 
lated rainfall,  Potassium,  Calcium,  Magnesium, 
Iron,  Aluminum,  Manganese,  Soil  chemistry,  Red 
oak,  White  pine,  Microorganisms,  Leaching. 

The  formation  of  N03(-)  and  NH4(+)  was  meas- 
ured in  columns  containing  samples  from  the  sur- 
face horizons  of  12  forest  soils  both  during  and 
after  exposure  to  simulated  rain  applied  at  three 
times  the  ambient  deposition  rates  for  116  days. 
The  relative  responses  to  increased  acidity  were 
correlated  with  organic  matter  and  N  levels  of  the 
soils.  The  average  inhibition  for  the  12  soils  was 
linearly  related  to  the  amount  of  acidity  added. 
The  quantity  of  N  mineralized  was  less  in  some 
soils  after  their  exposure  to  simulated  rain  at  pH 
3.5  than  at  pH  5.6  and  greater  in  other  soils,  but  the 
average  amount  mineralized  after  exposure  of  the 
12  sous  was  not  significantly  affected  by  the  pH  of 
the  simulated  rain  during  the  treatment  period.  The 
mean  percentage  of  the  inorganic  N  produced  in 
the  12  soils  that  was  in  the  N03(-)  form  was  lower 
during,  but  not  after,  the  exposure  to  simulated 
rain  at  pH  3.5  than  at  5.6.  The  amount  of  inorganic 
N  added  in  the  simulated  acid  rain  exceeded  the 
diminished  supply  arising  because  of  the  inhibition 
of  mineralization  during  the  exposure.  The  sup- 
pression of  N  mineralization  in  Crary  soil  (Aquic 
Fragiorthods)  containing  white  pine  seedlings  and 
in  Mardin  soil  containing  red  oak  seedlings  was 
less  than  in  implanted  soil.  The  simulated  rain  at 
pH  3.5  altered  the  amounts  of  K,  Ca,  Mg,  Al,  Fe, 
and  Mn  leached  from  the  soil.  Inhibition  of  inor- 
ganic N  formation  by  microorganisms  in  short 
periods  of  acid  precipitation  may  be  compensated 
by  the  N  added  with  the  precipitation.  (Author's 
abstract) 
W87-01990 


SIMULATED  ACID  RAIN  EFFECTS  ON  JACK 
PINE  SEEDLING  ESTABLISHMENT  AND  NU- 
TRITION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  For- 
estry. 

N.  W.  MacDonald,  J.  B.  Hart,  Jr.,  and  P.  V. 
Nguyen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  219-225,  January-February  1986. 
1  fig,  5  tab,  39  ref. 


Descriptors:  "Jack  pine,  •Simulated  rainfall,  'Acid 
rain,  'Grayling  sand,  'Michigan,  'Calcium,  'Mag- 
nesium, 'Seed  germination,  Soil  horizons,  Hydro- 
gen ion  concentration,  Plant  pathology,  Seedling 
mortality,  Nitrogen,  Potassium  Calcium,  Sodium, 
Manganese,  Zinc,  Aluminum,  Phosphorus,  Magne- 
sium. 

A  75-day  greenhouse  study  examined  the  effects  of 
simulated  acid  rain  on  jack  pine  (Pinus  banksiana 
Lamb.)  seedling  development  and  the  Grayling 
sand  (Typic  Udipsamments)  growth  medium.  Five 
levels  of  rain  pH  (2.0,  2.5,  3.0,  4.0,  and  4.7)  and  two 
soil  horizons  CA/E,  Bwl)  were  included  as  levels 
of  factors.  Soil  pH  decreased  only  at  rain  pH  3.0 
and  below.  Exchangeable  Ca  and  Mg  were  re- 
duced at  pH  2.0  in  A/E  horizon  soil  only.  Germi- 
nation of  jack  pine  was  inhibited  at  pH  2.0  on  both 
soils.  Mortality  of  germinants  was  over  95%  on 
both  soils  at  pH  2.0,  42%  on  A/E  soil  at  pH  2.5, 
and  2-13%  in  other  treatment  combinations.  Seed- 
ling top  weight  increased  and  root  weight  de- 
creased on  both  soils  at  pH  2.5.  In  seedlings  grown 
at  pH  levels  2.5  to  4.7,  tissue  concentrations  of  N, 
K,  Ca,  Na,  Mn,  Zn,  and  Al  increased,  but  P  and 
Mg  were  reduced,  as  rain  pH  decreased.  Simulated 
rain  approximating  pH  levels  typical  of  northern 
lower  Michigan  (>  3.0)  did  not  affect  adversely  the 
regeneration  of  jack  pine  or  soil  properties  of  the 
Grayling  sand  during  the  present  study.  (Author's 
abstract) 
W87-02000 


DYNAMICS  OF  EXTRACTABLE  PHOSPHO- 
RUS DURING  NONSTERILE  AND  STERILE 
INCUBATION  OF  SLUDGE-AMENDED  SOU, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

G.  R.  Cline,  W.  C.  Lindemann,  and  R.  Quintero. 

Soil  Science  SOSCAK,  Vol.  140,  No.  2,  p  98-104, 

August  1985.  6  fig,  2  tab,  26  ref.  DOE  Contract 

DE-AC04-76ET-33626. 

Descriptors:  'Phosphorus,  'Soil  amendments, 
'Land  disposal,  'Sludge  disposal,  Sewage  sludge, 
Clay,  Sand,  Glendale  soil,  Latene  soil,  Sterile  sous, 
Gamma  radiation,  Autoclaving,  Soil  chemistry. 

A  clayey  soil  (Glendale)  and  a  sandy  soil  (Latene) 
were  amended  with  three  rates  (0,  15,  and  30  g/kg) 
of  gamma-irradiated,  dried,  anaerobically  digested 
sewage  sludge  and  300-g  samples  were  incubated 
for  84  days  at  35  C  and  0.03  MPa  moisture  tension. 
NaHC03-  and  H20-extractable  P  were  deter- 
mined periodically.  In  subsequent  experiments, 
Glendale  soil  was  sterilized  by  either  gamma-irra- 
diation or  autoclaving  to  study  the  effects  of  mi- 
crobial activity  on  NaHC03-P  and  H20-P.  Sludge 
amendment  significantly  increased  NaHC03-P 
levels  in  both  soils  throughout  the  84-day  incuba- 
tion period.  NaHC03-P  values  for  both  soils  were 
related  directly  to  the  amount  of  sludge  added.  A 
rapid  rise  in  NaHC03-P  occurred  in  the  first  week 
of  incubation,  with  fairly  steady  values  thereafter. 
Levels  of  NaHC03-P  were  higher  in  the  Glendale 
soil  at  all  treatment  levels  over  the  7-84  day  period. 
Soil  sterilization  by  irradiation  did  not  affect  either 
NaHC03-P  or  H20-P  levels  compared  to  nonsteri- 
lized  soil,  but  autoclaving  had  a  much  greater 
effect  on  indigenous  P  than  irradiation.  NaHC03-P 
and  H20-P  increases  in  sludge-amended  soils  are 
the  result  of  chemical  rather  than  microbial  trans- 
formations. (Author's  abstract) 
W87-O2O08 


EFFECT  OF  SIMULATED  ACTD  RAIN  ON  NI- 
TRATE AND  AMMONIUM  PRODUCTION  IN 
SOILS  FROM  THREE  ECOSYSTEMS  OF 
CAMELS  HUMP  MOUNTAIN,  VERMONT, 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 

Soil  Science. 

D.  E.  Like,  and  R.  M.  Klein. 

Soil  Science  SOSCAK,  Vol.  140,  No.  5,  p  352-355, 

Novemvber  1985.  2  fig,  20  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Nitrification,  'Ecological  zonation,  'Hardwoods, 
•Conifers,  •Mountains,  •Vermont,  Camels  Hump, 
Hydrogen  ion  concentration,   Simulated  rainfall, 
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titrates.  Ammonium,  Soil  chemistry,  Forest  soils, 
fountain  spodosols. 

ntact  soil  (mountain  Spodosol)  columns  were  re- 
noved  from  three  ecological  zones  of  Camels 
lump,  Vermont,  treated  with  simulated  acid  rain 
pH  4.0)  or  nonacidic  rain  (pH  5.6),  and  the  perco- 
ates  were  examined  for  ammonium  and  nitrate 
ons.  Nitrification  in  soils  from  all  three  ecosystems 
vis  unaffected  by  acidic  treatments,  but  mineral- 
cation  was  stimulated  by  acidic  treatment  of  the 
lardwood-conifer  transition  zone  (790-1,050  m). 
rrespective  of  treatment,  conifer  zone  (1,050-1,160 
a)  soils  released  less  nitrate  than  did  either  transi- 
ion  or  hardwood  zone  (550-790  m)  soils.  Soil 
olumns  from  the  hardwood  zone  were  treated 
vith  acidic  or  nonacidic  simulated  rainfall,  supple- 
mented with  nitrate,  ammonium,  or  both  N 
ources.  N03-N  in  percolates  increased  when 
cidic  simulated  rain  was  supplemented  with  am- 
oonium  ion  or  both  ammonium  and  nitrate  ions, 
ifflux  of  NH4-N  was  unaffected  by  supplementing 
irecipitation  with  either  ammonium  or  nitrate  ions. 
Author's  abstract) 
V87-02018 


»NTRASTING  RESPONSE  TO  SIMULATED 
iCW  RAIN  OF  LEAVES  AND  COTYLEDONS 
)F  CABBAGE  (BRASSICA  OLERACEA  L.), 

"oronto  Univ.  (Ontario).  Dept.  of  Botany. 

I.  J.  M.  Capom,  and  T.  C.  Hutchinson. 

lew  Phytologist  NEPHAV,  Vol.  103,  No.  2,  p 

11-324,  June  1986.  5  fig,  4  tab,  33  ref. 

>escriptors:  'Simulated  rainfall,  *Acid  rain, 
Leaves,  'Cabbage,  'Air  pollution  effects,  Vegeta- 
on  effects,  Rainfall,  Precipitation. 

Cabbage  (Brassica  oleracea)  was  exposed  to  simu- 
ned  rains  delivered  as  sprays  at  pH  5.6-2.8.  A 
ingle  rain  treatment  of  pH  3.0  given  to  10-day-old 
lants  elicited  a  marked  downward  curvature  in 
he  cotyledons,  occurring  within  the  duration  of 
lie  30-minute  spray.  The  cotyledon  surface  was 
xtensively  damaged.  In  contrast,  the  older,  true 
saves  showed  little  or  no  injury  after  similar  treat - 
lents.  Investigation  revealed  that  the  contrasting 
lorphology  of  the  epicuticular  wax  on  cotyledons 
nd  leaves  was  a  major  factor  determining  the 
stent  of  acid  rain  damage.  Simulated  rain  treat- 
lents  of  pH  3.2  and  2.8,  starting  at  the  cotyledons 
lage,  reduced  plant  growth  by  17  and  15%,  re- 
pectively,  over  a  20-day  period.  The  same  treat- 
lents  given  at  later  stages  in  development  had  no 
ignificant  effect  on  growth.  The  young,  seedling 
tage  of  species,  such  as  B.  oleracea,  in  which 
otyledons  show  poor  development  of  surface 
/ax,  may  be  particularly  vulnerable  to  the  effects 
f  acid  rain.  It  is  concluded  that,  in  the  natural 
nvironment,  the  occurrence  of  highly  acidic  rain 
vents  during  different  stages  of  plant  development 
lay  be  an  important  determinant  of  the  impact  of 
ainfall  on  vegetation.  (Doria-PTT) 
V87-02081 


)D7FERENTIAL  SENSITIVITY  OF  DUCK- 
WEEDS (LEMNACEAE)  TO  SULPHITE  -  I. 
:ARB0N  ASSIMILATION  AND  FROND  REP- 
JCATION  RATE  AS  FACTORS  INFLUENC- 
NG  SULPHITE  PHYTQTGXICITY  UNDER 
-OW  AND  HIGH  JURADIANCE, 
fowling  Green  State  Univ.,  OH.  Dept  of  Biologi- 
al  Sciences. 

I.  K.  Takemoto,  and  R.  D.  Noble. 
Jew  Phytologist  NEPHAV,  Vol.  103,  No.  3,  p 
25-539,  July  1986.  4  fig,  5  tab,  45  ref. 

Jescriptors:  'Duckweed,  'Aquatic  plants,  'Air 
ollution  effects,  'Water  pollution  effects,  'Sui- 
tes, Toxicity,  'Carbon,  'Leaves,  *  Phytotoxicity, 
iulfur  compounds,  Vegetation  effects,  Plant  physi- 
ology, Chlorophyll,   Photosynthesis,  Respiration. 

rhe  relationship  between  the  inhibition  of  frond 
eplication  caused  by  sulfite,  and  changes  in  carbon 
Asurulatior.,  and  the  role  of  irradiance  in  modify- 
ng  carbon  assimilation  and  sensitivity  to  sulfite 
vas  studied  in  three  species  of  duckweed  to  assess 
he  responses  of  aquatic  vascular  plants  to  sulfite 
■nrichment  Under  low  irradiance,  inhibition  of 
rond  replication  by  sulfite  was  most  pronounced 


in  Lemna  gibba,  and  less  marked  in  Spirodela 
oligorhiza.  Lemna  valdiviana  was  not  affected.  In 
all  species,  chlorophyll  content  increased  in  re- 
sponse to  sulfite  enrichment.  Photosynthesis  and 
dark  respiration  rates  were  reduced  in  all  species 
by  sulfite,  while  ribulose  bisphosphate  carboxylase 
activity  on  a  soluble  protein  basis  was  increased  up 
to  13%.  Reduced  carbon  assimilation  may  have 
contributed  to  decreased  frond  replication  in  L. 
gibba  and  S.  oligorhiza.  In  all  species,  photosyn- 
thesis and  ribulose  bisphosphate  carboxylase  activi- 
ty were  enhanced  under  high  irradiance.  The  re- 
sponses to  elevated  light  appear  to  have  contribut- 
ed to  faster  rates  of  frond  replication  in  all  three 
species,  and  reduced  sensitivity  of  frond  replication 
to  sulfite  in  L.  gibba  and  S.  oligorhiza.  It  is  postu- 
lated that  the  stimulation  of  carbon  assimilation 
under  high  irradiance  is  an  important  physiological 
response  contributing  to  the  modification  by  the 
photoenvironment  of  the  sensitivity  of  duckweeds 
to  sulfite.  (See  also  W87-02083)  (Doria-PTT) 
W87-O2082 


DIFFERENTIAL  SENSmVLTY  OF  DUCK- 
WEEDS (LEMNACEAE)  TO  SULPHITE  -  H. 
THIOL  PRODUCTION  AND  HYDROGEN  SUL- 
PHIDE EMISSION  AS  FACTORS  INFLUENC- 
ING SULPHITE  PHYTOTOXICrrY  UNDER 
LOW  AND  HIGH  HIRADIANCE, 
Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
C3J  Sciences 

B.  K.  Takemoto,  R.  D.  Noble,  and  H.  M. 
Harrington. 

New  Phytologist  NEPHAV,  Vol.  103,  No.  3,  p 
541-548,  July  1986.  3  tab,  25  ref. 

Descriptors:  'Duckweed,  'Aquatic  plants,  'Air 
pollution  effects,  Water  pollution  effects,  'Sulfites, 
•Hydrogen  sulfide,  'Phytotoxicity,  'Thiols,  'De- 
toxification, Vegetation  effects,  Metabolism,  Tox- 
icity, Plant  physiology,  Phytotoxicity. 

The  relationship  of  selected  parameters  of  sulfite 
metabolism  to  sulfite  sensitivity  in  duckweeds  was 
determined,  along  with  the  role  of  irradiance  in 
modifying  the  metabolic  effects  of  sulfite.  The 
ability  to  form  elevated  internal  levels  of  thiols  and 
to  emit  H2S  were  found  to  be  important  in  relation 
to  sulfite  tolerance  in  duckweeds.  Enhancement  of 
both  processes  under  high  irradiance  may  contrib- 
ute to  increased  tolerance  of  sulfite  in  L.  gibba  and 
S.  oligorhiza.  It  is  hypothesized  that  thiol  produc- 
tion and  emission  of  H2S  are  important  sulfite 
detoxification  processes  in  duckweeds,  and  that 
enhancement  of  sulfite  detoxification  is  fundamen- 
tal to  the  modification  by  the  photoenvironment  of 
the  sensitivity  of  duckweeds  to  sulfite.  (See  also 
W87-02082)  (Doria-PTT) 
W87-O2083 


FATE  OF  THIOBENCARB  AND  MOLINATE 
rN  RICE  FIELDS, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02086 


PH  BUFFERING  IN  FOREST  SOIL  ORGANIC 
HORIZONS:  RELEVANCE  TO  ACID  PRECIPI- 
TATION, 

New  York  State  Agricultural  Experiment  Station, 

Geneva. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02088 


PROTON  AND  METAL  COMPLEXATION  BY 
WATER-SOLUBLE  LIGANDS  EXTRACTED 
FROM  ANAEROBICALLY  DIGESTED 

SEWAGE  SLUDGE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-O2089 


EFFECT  OF  SLUDGE  ADDITIONS  ON  NITRO- 
GEN REMOVAL  IN  SOIL  COLUMNS  FLOOD- 
ED WITH  SECONDARY  EFFLUENT, 

Agricultural    Research    Service,    Durant,    OK. 


Effects  Of  Pollution — Group  5C 

Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02096 


INFLUENCE  OF  SULFATE,  NITRATE,  AND 
CHLORIDE  IN  SIMULATED  ACIDIC  RAIN 
ON  RADISH  PLANTS, 

California  Dept  of  Food  and  Agriculture,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02097 


EFFECTS  OF  VASCULAR  AND  NONVASCU- 
LAR MACROriTVTES  ON  SEDIMENT  REDOX 
AND  SOLUTE  DYNAMICS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-O210O 


ORGANOCHLORTNE  RESIDUES  IN  FINFISH 
FROM  MARYLAND  WATERS,  1976-1980, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 

Baltimore. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02133 


EFFECT  OF  NUTRIENTS  ON  SHOOT  BIO- 
MASS  AND  SPECIES  COMPOSITION  OF 
WETLAND  AND  HAYFTELD  COMMUNITIES, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

H.  G.  Venneer. 

Acta  Ecologica  AOSPDY,  Vol.  7,  No.  1,  p  31-41, 

1986.  4  fig,  2  tab,  30  ref. 

Descriptors:  'Nutrients,  'Eutrophication,  'Peat 
bogs,  'Grasslands,  'Plant  growth,  'Species  com- 
position, 'Wetlands,  'Hayfields,  'Biomass,  Vege- 
tation establishment,  Fertilization,  Nitrogen, 
Grasses,  Phosphorus,  Potassium,  Netherlands. 

The  effects  of  increased  nutrient  availability  on 
shoot  biomass  and  species  composition  of  a  fen,  a 
wet  grassland  and  a  hayfield  m  the  Netherlands 
was  studied  to  determine  which  nutrients  limit 
plant  growth.  Four  treatments  were  applied  in  a 
field  experiment.  The  fen  and  wet  grassland  plots 
fertilized  with  nitrogen  produced  larger  above- 
ground  biomass  than  unfertilized  plots,  but  nitro- 
gen and  phosphorus  concentrations  in  shoot  bio- 
mass were  low  for  both  treatments,  indicating  a 
low  supply  of  nutrients.  Shoot  biomass  in  hayfield 
plots  supplied  with  potassium  was  significantly 
larger.  This  was  consistent  with  results  found  for 
nutrient  concentrations  in  the  plant  material.  Addi- 
tion of  nutrients  also  affected  the  proportional 
biomass  concentration  of  individual  species  to  total 
above-ground  biomass.  The  concentration  of 
grasses  in  the  fen  increased  after  addition  of  nitro- 
gen, while  all  fertilization  treatments  increased  the 
proportion  of  grasses  in  the  wet  grassland.  There 
appears  to  be  no  relationship  between  increasing 
nutrient  availability  and  species  diversity  in  the 
plant  communities  studied.  (Michael-PTT) 
W87-02135 


TOXICITY  VS.  MUTAGENICITY  OF  SOME 
CRUDE  OILS,  DISTILLATES  AND  THEIR 
WATER  SOLUBLE  FRACTIONS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Ecology  Lab. 
J.  H.  Vandermeulen,  A.  Foda,  and  C.  Stuttard. 
Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1283-1289,  1985.  5  tab,  30  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Mutagenicity,  'Oil  pollution,  'Oil,  Oil  character- 
ization, Oil  wastes,  Oily  water,  Acetone,  Metha- 
nol, Hexane. 

Ames  tests  were  conducted  on  a  range  of  oils  and 
oil  products  which  confirmed  the  mutagenicity  of 
used  motor  oil,  but  showed  either  toxicity  or  no 
significant  mutagenicity  for  the  other  oils.  Water 
soluble  fractions  (WSF)  of  all  products,  including 
used  motor  oil,  gave  no  significant  indications  of 
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mutagenicity,  but  in  several  tests,  which  included 
whole  products  and  WSF,  a  ratio  of  induced  rever- 
tants  to  spontaneous  revertants  was  obtained 
which  exceeded  non-mutagenic  background  levels. 
Parallel  assays  of  chromatographically  obtained 
fractions  showed  significant  mutagenicity  in  the  F4 
(acetone  or  methanol)  fraction  which  was  assumed 
to  be  a  strongly  polar,  DMSO-soluble  large  molec- 
ular weight  component  of  Kuwait  crude  oil.  This 
mutagenicity  was  not  enhanced  by  metabolic  acti- 
vation. No  other  fraction  showed  evidence  of  mu- 
tagenicity, but  there  was  marked  toxicity  associat- 
ed with  the  hexane  fraction.  Low  mutagenicity 
scores  could  result  from  the  masking  of  mutagenic 
activity  by  the  toxicity  of  other  components  of  oil 
and  oil  products.  (Author's  abstract) 
W87-02158 


INJURY  AND  REPAIR  OF  ESCHERICHIA 
COLI  DAMAGED  BY  ACED  MINE  WATER, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

A.  T.  Wortman,  and  G.  K.  Bissonnette. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 

1291-1297,  1985.  4  fig,  33  ref. 

Descriptors:  'Escherichia  coli,  *Water  pollution 
effects,  *Acid  mine  drainage,  Hydrogen  ion  con- 
centration, Temperature  effects,  Bacteria,  Oxygen 
requirements,  Nutrients. 

Pure  culture  suspensions  of  E.  coli  were  stressed 
by  exposure  to  acid  mine  water  and  the  ability  of 
sublethally  damaged  survivors  to  repair  in  several 
resuscitation  media  under  differnt  pH,  temperature 
and  oxygen  availability  conditions  was  examined. 
The  repair  process  was  monitored  as  a  function  of 
time  by  simultaneously  plating  samples  in  selective 
and  nonselective  media.  It  was  found  that  E.  coli 
was  severely  damaged  by  acid  mine  water,  but  that 
injured  survivors  repaired  when  placed  under  fa- 
vorable conditions.  Optimal  repair  occurred  in 
trypticase  soy  broth  supplemented  with  0.3%  yeast 
extract  (TSYB)  at  pH  7.0  and  35  C.  Resuscitation 
did  not  occur  in  TSYB  at  pH  9.0,  at  20  C  or  in  the 
absence  of  oxygen.  Laurel  tryptose  broth  (LTB), 
which  is  recommended  for  fecal  coliform  isolation, 
did  not  facilitate  repair.  The  presence  of  the  surfac- 
tant sodium  dodecyl  sulfate  and  the  nutrient  com- 
position of  LTB  appeared  to  be  responsible  for  this 
medium's  inability  to  permit  recovery  of  acid  mine 
water-stressed  E.  coli.  (Author's  abstract) 
W87-02159 


VARIATION  OF  THE  BLOOD  LEAD  LEVEL 
AS  A  RESULT  OF  LEAD  CONTAMINATION 
OF  THE  SUBJECTS  DRJNKTNG  WATER  (VAR- 
IATION DE  LA  PLOMBEMLE  EN  FOUCTION 
DE  LA  CONTAMINATION  PAR  LE  PLOMBM 
DE  L'EAU  LJVREE  A  LA  CONSOMMATION), 
Direction  Dept.  des  Affaires  Sanitaires  et  Sociales 
des  Vosges,  Epinal  (France). 
X.  Bonnefoy,  G.  Huel,  and  R.  Gueguen. 
Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1299-1303,  1985.  1  fig,  3  tab,  23  ref.  Ministry  of 
Health  (France)  Grant  76368K. 

Descriptors:  'Lead,  •Drinking  water,  *Blood, 
•Contamination,  France,  Public  health,  Epidemiol- 
ogy, Water  sampling,  Atomic  adsorption  spectro- 
photometry. 

Blood  samples  and  drinking  water  samples  were 
randomly  taken  from  321  residents  of  the  Vosgian 
Mountains  in  France  where  a  high  incidence  of 
lead  poisoning  cases  was  reported.  Blood  and 
water  samples  were  analyzed  by  electrothermal 
atomization-atomic  adsorption  spectrophotometry 
and  a  logarithmic  transformation  was  performed 
because  of  the  log-normality  of  the  distributions  of 
blood  lead  levels  and  concentrations  of  lead  in  the 
drinking  water.  Among  the  study  subjects,  28% 
were  served  by  water  containing  a  higher  amount 
of  lead  than  the  allowable  standard  for  France,  and 
48%  had  drinking  water  lead  concentrations 
higher  than  the  European  and  World  Health  Orga- 
nization standard.  The  study  indiciated  higher 
blood  lead  levels  in  men  than  in  women  and  there 
were  significant  blood  lead  level  differences  be- 
tween the  Vosgian  residents  and  other  urban  popu- 
lations. A  threshold  value  was  identified  that  estab- 


lishes the  relationship  between  blood  lead  levels 
and  lead  contamination  of  drinking  water  supplies. 
(Michael-PTT) 
W87-O2160 


DECOMPOSITION  OF  LAKE  PHYTOPLANK- 
TON.  2.  COMPOSITION  AND  LABLLITY  OF 
LYSIS  PRODUCTS, 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02172 


POTENTIALLY  TOXIC  CONCENTRATIONS 
OF  TRLETHYL  LEAD  LN  BLACK  FOREST 
RAINWATER  SAMPLES, 

Max-Planck-Inst.    fuer    Medizinische    Forschung, 
Heidelberg  (Germany,  F.R.).  Abt.  Physiologic 
For  primary  bibliographic  entry  see  Field  5A. 

W87-02175 


DENSITY  STRATIFICATION  LN  IONICALLY 
ENRICHED  ONONDAGA  LAKE,  U.SA., 
Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  E.  M.  Owens,  and  K.  A.  Schimel. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
No.  3/4,  p  247-258,  1986.  8  fig,  30  ref. 

Descriptors:  *Water  pollution  effects,  "Density 
stratification,  *Ionically  enriched  water,  •Ononda- 
ga Lake,  Thermal  stratification,  Chemical  stratifi- 
cation, Isotherms,  Isopleths,  Salinity,  Temperature 
profiles,  Chloride  profiles,  Ionic  waste,  Lake  strati- 
fication. 

Density  stratification  was  characterized  in  ionical- 
ly  enriched  Onondaga  Lake  during  a  7-month 
period  in  1980.  The  characterization  was  based  on 
paired  profiles  of  temperature  and  chloride  collect- 
ed at  1  m  depth  intervals  from  a  single  deep  water 
location  on  54  different  occasions.  The  lake  was 
both  thermally  and  chemically  stratified.  The 
chemical  component  represented  38.5%  of  the 
density  stratification  for  the  study  period.  It  was 
most  often  the  dominant  component  in  establishing 
the  depth  of  the  upper  mixed  layer,  which  was 
unusually  shallow  in  the  lake.  Further,  the  pres- 
ence of  the  chemical  component  prolonged  the 
stratification  period.  The  chemical  component  of 
stratification  decreased  progressively  through  the 
study.  The  altered  stratification  characteristics  of 
the  lake  may  have  negative  effects  on  the  level  of 
biomass  in  the  upper  waters  and  the  oxygen  re- 
sources of  the  lower  waters.  (Author's  abstract) 
W87-02187 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
ONE  SPECLES  EACH  OF  PSEUDOPARMELIA, 
USNEA,  AND  UMBLLICARIA, 
Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

L.  L.  Sigal,  and  J.  W.  Johnston,  Jr. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
No.  3/4,  p  315-322,  1986.  2  ref.  EPA  Interagency 
agreement     79-X0533,     DOE     Contract     AC05- 
840R21400. 

Descriptors:  *Acid  rain,  Radiolabeling,  Liquid 
scintilation,  Tissue  necrosis,  Rain  simulator, 
Lichen,  Photosynthesis,  Bleaching. 

The  lichens  Pseudoparmelia  caperata,  Usnea  cf 
subfusca,  and  Umbilicaria  mammulata  were  ex- 
posed to  simulated  acidic  ran  with  pH  levels  of  2.3, 
3.0,  3.3,  4.4,  or  5.6  and  other  ions  in  concentrations 
normally  found  in  rain  in  the  eastern  United  States. 
The  pH  levels  of  the  most  acidic  treatments  were 
similar  to  those  found  in  fog,  cloud  water,  and 
occasional  rainfall  events.  The  pH  4.3  and  5.6 
treatments  compared  to  average  ambient  condi- 
tions in  the  eastern  and  western  United  States, 
respectively,  and  caused  no  significant  effects  on 
photosynthesis.  However,  after  the  first  week  of 
treatment,  significant  effects  of  rain  pH  at  the  most 
acidic  treatments  on  gross  photosynthesis  were 
detected  in  P.  caperata  and  U.  mammulata,  but  not 
in  U  cf  subfusca.  Visible  effect  of  injury  were  also 
observed  and  included  bleaching,  necrotic  spots, 
and  necrotic  margins,  which  resemble  damage  seen 
in  field  populations  of  U  mammulata,  the  most 
sensitive  species.  (Author's  abstract) 


W87-02191 


DENSITY    OF    INFLOWS    TO    ONONDAGA 
LAKE,  U.S.A,  1980  AND  1981, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02201 


TOXICITY  AND  BIOCHEMICAL  RESPONSES 
OF  CARP  TO  DLNTTROBENZENE  PLANT  EF- 
FLUENT, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
N.  J.  Kumar,  K  P.  Krishnamoorthi,  and  D.  M.  R. 
Rao. 

Water,  Air,  and  Soil  Pollution,  Vol.  28,  p  117-126, 
1986.  3  fig,  6  tab,  13  ref. 

Descriptors:  'Toxicity,  •Dinitrobenzene,  "Water 
pollution  effects,  *Fish  physiology,  Effluents, 
Carp,  Cyprinus  carpio,  Ammonia,  Industrial 
wastewater,  Gas  chromatography,  Spectorphoto- 
metry,  Fish,  Oxygen  consumption,  Nitroaromatics. 

The  present  work  was  undertaken  to  assess  the 
acute  and  chronic  effects  of  wastewater  containing 
DNB  (1,3  dinitrobenzene)  on  Cyprinus  carpio. 
Changes  in  biochemical  parameters  such  as  02 
consumption,  NH3  excretion,  and  total  protein, 
lipid,  and  glycogen  were  also  measured.  The  efflu- 
ent was  toxic  even  at  low  concentrations  with 
0.052%  (V/V)  at  96  hr  LC<50).  The  effect  of  this 
effluent  on  carp  reduces  02  consumption  and  NH3 
excretion  and  also  interferes  with  the  metabolism 
of  the  fish.  The  high  toxicity  of  the  effluent  is 
attributed  to  the  combined  effect  of  a  mixture  of 
nitroaromatics  present  in  the  effluent.  (Main-PTT) 
W87-02202 


MATERIALS  USAGE  AND  THELR  EFFECTS 
ON  THE  MICROBIOLOGICAL  QUALITY  OF 
WATER  SUPPLIES, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-O2210 


BACTERIAL  POLLUTION  OF  COASTAL 
WATERS  LN  THE  UK  AND  MEDITERRANE- 
AN, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Civil  Engineering. 
L.  M.  Evison. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  81S-93S,  1985.  4  fig,  6  tab,  46 
ref. 

Descriptors:  'Water  pollution,  *Coastal  waters, 
•England,  *Mediterranean  Sea,  Bacteria,  Public 
health,  Swimming,  Shellfish,  Bay  of  Naples,  Ocean 
dumping,   Wastewater  disposal,   Sludge  disposal. 

The  bacterial  pollution  effects  of  wastewater  dis- 
posal on  British  and  Mediterranean  coastal  waters 
are  compared.  Health  hazards  associated  with 
ocean  disposal  of  wastewater  and  sludge  are  dis- 
cussed in  terms  of  the  water  quality  effects  on 
bathing  areas  and  shellfish.  The  degree  of  sewage 
pollution  of  British  coastal  waters  and  the  charac- 
teristics of  sludge  dumping  areas  are  examined. 
Bacterial  pollution  of  the  Mediterranean  Basin  is 
discussed  with  regard  to  improvements  in  water 
quality  made  in  the  Bay  of  Naples.  It  is  concluded 
that  sewage  discharge  in  British  coastal  waters 
poses  few  health  hazards,  but  there  is  evidence  of 
possible  contamination  of  shellfish.  In  the  Mediter- 
ranean Sea,  there  is  a  higher  risk  of  contracting 
gastro-intestinal  illness  by  swimming  in  polluted 
waters,  and  evidence  that  cholera  and  other  infec- 
tious diseases  may  be  transmitted  through  the  shell- 
fish route.  (Michael-PTT) 
W87-02213 


POTENTIAL  RISKS  TO  HUMAN  AND 
ANIMAL  HEALTH  ARISING  FROM  LAND 
DISPOSAL  OF  SEWAGE  SLUDGE, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 
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:or  primary  bibliographic  entry  see  Field  5E. 

W-02214 


LGAL  BLOOMS:  CONSEQUENCES  AND  PO- 
ENTIAL  CURES, 

>undee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 

aces. 

I.  J.  Daft,  J.  C.  Burnham,  and  Y.  Yamamoto. 

jumal  of  Applied  Bacteriology  (Symposium  Sup- 

lement)  JABAA4,  p  175S-186S,  1985.  6  fig,  4  tab, 

)ref. 

•escriptors:  'Predation,  *Algal  control,  'Eutroph- 
ation.  Plant  viruses,  Aquatic  fungi,  Actinomy- 
ces, Bacteria,  Amoebae,  Cyanobacteria,  Nutri- 
ns.  Groundwater  runoff. 

xperiments  at  several  lakes  and  reservoirs  were 
inducted  to  study  the  effect  of  predation  on  the 
svelopment  of  algal  and  cyanophycean  blooms 
id  to  determine  how  predators  can  be  manipulat- 
1  to  disturb  normal  growth  patterns  of  primary 
gal  producers.  Predators  such  as  viruses,  fungi, 
:tinomycetes,  bacteria,  amoebae  and  cyanobac- 
ria  were  isolated.  Interactions  among  prey  and 
■edators  and  predatory  attributes  were  identified, 
is  concluded  that  while  primary  production  of 
gal  blooms  is  governed  by  the  availability  of 
ltrients  from  groundwater  runoff,  it  may  be  pos- 
ble  to  manipulate  the  balance  between  prey  and 
edator  to  reduce  algal  concentrations  to  accepta- 
e  levels.  (Michael-PTT) 
'87-02218 


HCROBIAL  QUALITY  OF  WATER  DM  INTEN- 
IVE  FISH  REARING, 

inistry  of  Agriculture,  Fisheries  and  Food,  Wey- 
outh  (England).  Fish  Diseases  Lab. 
Austin,  and  D.  Allen-Austin, 
tumal  of  Applied  Bacteriology  (Symposium  Sup- 
ement)  JABAA4,  p  207S-226S,  1985.  5  fig,  9  tab, 
!8  ref. 

escriptors:  •Microorganisms,  'Water  quality, 
;ish  farming,  'Microbiological  studies,  Aquacul- 
re.  Bacteria,  Pathogens,  Biomass,  Aquatic  pro- 
ictivity,  England,  Marine  fisheries. 

be  microbiological  characteristics  of  water  that 
Feet  the  productivity  of  fish  fanning  operations 
e  reviewed.  The  nature  of  bacterial  microflora 
esent  in  fresh  water  and  seawater  and  the  bacte- 
U  microflora  and  bacterial  pathogens  present  in 
ih  tissue  are  discussed.  The  results  of  quantitative 
id  qualitative  studies  of  two  fresh  water  fisheries 
id  an  experimental  marine  fish-rearing  unit  in 
ngland  are  presented,  and  bacterial  distributions 
e  listed.  Interactions  between  fish  raising  oper- 
ions  and  the  aquatic  environment  are  also  identi- 
sd.  Fish  may  serve  as  early  indicators  of  microbi- 
pollutants  in  fresh  water  environments,  but  have 
«n  found  to  adversely  affect  marine  environ- 
ents  in  terms  of  net  contribution  to  bacterial 
omass.  (Michael-PTT) 
'87-02220 


ICROBIOLOGICAL    PROBLEMS    IN    THE 
FFSHORE  OIL  AND  GAS  INDUSTRDZS, 

eriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

rewing  and  Biological  Sciences. 

ar  primary  bibliographic  entry  see  Field  4C. 

'87-02221 


HORT-TERM  EFFECT  ON  THE  METABO- 
ISM  OF  LOTIC  BENTHIC  COMMUNITIES 
9LLOWING  EXPERIMENTAL  ACIDD7ICA- 
ION, 

»val  Univ.,  Quebec.  Dept.  de  Biologie. 

[.  Allard,  and  G.  Moreau. 

anadian  Journal  of  Fisheries  and  Aquatic  Sci- 

ices  CJFSBX,  Vol.  42,  No.    10,  p   1676-1680, 

ctober  1985.  1  fig,  2  tab,  19  ref. 

escriptors:  'Acid  rain,  'Lotic  environment, 
Senthos,  'Metabolism,  'Acidification,  Oxygen 
rtake,  Biomass,  Algae,  Macroinvertebrates,  De- 
)mposing  organic  matter,  Sediments,  Aluminum. 

xperimental  acidification  was  performed  to  study 
i  effects  on  the  metabolism  of  lotic  benthic  com- 


munities. Oxygen  uptake  was  lower  in  acidified 
channels  than  the  control  from  the  beginning  to 
the  38th  day  of  acidification,  but  by  the  midpoint 
and  until  the  end  of  acidification,  oxygen  uptake  in 
treated  communities  did  not  differ  from  control 
communities.  The  biomass  of  macroinvertebrates 
and  algae  were  higher  and  the  number  of  macroin- 
vertebrates was  lower  in  acidified  channels  by  the 
end  of  the  experiment.  The  lower  total  community 
metabolism  may  result  in  a  lower  decomposition 
rate  since  organic  matter  in  sediment  was  higher  in 
acidified  channels  with  or  without  aluminum  than 
in  the  control.  Results  indicate  that  pH  is  an  impor- 
tant factor  in  benthic  community  metabolism.  (Mi- 
chael-PTT) 
W87-02249 


INTER-  AND  INTRA-SPECIFIC  VARIABILITY 
IN  THE  RESPONSE  OF  ZOOPLANKTON  TO 
ACTO  STRESS, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

E.E.  Price,  and  M.  C.  Swift. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.   42,   No.    11,   p    1749-1754, 
November  1985.  3  fig,  2  tab,  33  ref. 

Descriptors:  'Acidity,  'Acid  rain,  'Zooplankton, 
•Stress,  Hydrogen  ion  concentration,  Toxicity, 
Sulfuric  acid,  Seasonal  variation,  Maryland,  North 
Carolina. 

The  toxicity  of  sulfuric  acid  to  natural  populations 
of  zooplankton  was  measured.  Organisms  were 
collected  in  the  spring  and  fall  from  an  acid  pond 
in  North  Carolina  and  circumneutral  habitats  in 
western  Maryland,  and  their  response  to  low  pH 
was  compared  in  48-  and  96-hour  bioassays.  Clado- 
cerans  were  most  susceptible  to  acid  stress,  fol- 
lowed by  Mesocyclops  and  Chaoborus  larvae.  Si- 
mocephalus  was  the  most  tolerant  cladoceran. 
Daphnia  populations  tested  in  the  spring  or  early 
summer  were  more  tolerant  tolerant  of  low  pH 
than  in  the  fall.  Mesocyclops  edax  form  the  acid 
pond  were  more  tolerant  than  those  from  a  neutral 
pond.  The  responses  of  the  two  Chaoborus  species 
to  low  pH  were  similar  during  a  96-hour  treatment 
that  was  two  pH  units  lower  than  cladocerans  and 
one  unit  lower  than  that  of  the  Mesocyclops  edax. 
These  data  demonstrate  interspecific  variability  in 
acid  sensitivity  and  suggest  interspecific  variability 
due  to  habitat  and  season.  (Author's  abstract) 
W87-02251 


SELENIUM  REQUIREMENT  OF  A  BLOOM- 
FORMING  PLANKTONIC  ALGA  FROM 
SOFTWATER  AND  ACIDEFTED  LAKES, 

University  of  Western  Ontario,  London.  Dept.  of 
Plant  Sciences. 

J.  D.  Wehr,  and  L.  M.  Brown. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.    11,  p   1783-1788, 
November  1985.  4  fig,  3  tab,  33  ref. 

Descriptors:  'Selenium,  'Eutrophication,  'Acid 
rain,  'Eutrophic  lakes,  'Odor-producing  algae,  Se- 
lenites,  Selenates,  Dimethylselenide,  Selenometh- 
ionine, Lake  sediments,  Bioassay,  Water  analysis, 
Ontario,  Deposition,  Powerplants. 

The  selenium  requirements  of  a  bloom-forming 
planktonic  algae  (Chrysochromulina  breviturrita), 
the  blooms  of  which  have  been  associated  with 
odor  in  lakes  affected  by  acid  rain,  in  a  axenic 
culture  is  demonstrated.  The  alga  is  capable  of 
using  several  forms  of  selenium,  including  selenite, 
selenate,  dimethylselenide  (DMSe)  and  seleno- 
methionine. Bioassays  of  lake  waters  in  Ontario 
show  that  in  one  lake,  a  simulated  Se  spike  resulted 
in  a  significant  increase  in  algal  growth.  Since 
microflora  in  aquatic  sediments  recycle  selenium  as 
volatile  DMSe,  this  study  makes  an  important  con- 
tribution to  understanding  the  biogeochemistry  of 
acidified  lakes  because  it  represents  the  first  dem- 
onstration of  DMSe  utilization  by  any  organism. 
Distant  coal-fired  powerplants,  which  have  been 
implicated  in  the  episodic  deposition  of  selenium, 
may  account  in  part  for  the  unpredictable  blooms 
of  the  alga.  (Michael-PTT) 
W87-02252 


Effects  Of  Pollution — Group  5C 

SPECIES-SPECIFIC  EFFECTS  OF  SUBLE- 
THAL CONCENTRATIONS  OF  CADMIUM  ON 
FRESHWATER  PHYTOPLANKTON  COMMU- 
NITIES IN  A  CANADIAN  SHIELD  LAKE, 

Kansas  State  Biological  Survey,  Lawrence. 

D.  C.  Reinke,  and  F.  DeNoyelles. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  11,  p  1997-2003,  November  1985.  8  tab,  32  ref. 

NSF  BMS  7f5-23389;  Kansas  Univ.  Grants  4297, 

4494;  Kansas  Univ.  General  Research  Allocations 

3678,  3207. 

Descriptors:  'Water  pollution  effects,  'Sublethal 
effects,  'Cadmium,  'Phytoplankton,  'Lakes, 
•Canada,  Bioassay,  Freshwater. 

The  species-specific  effects  of  sublethal  concentra- 
tions of  cadmium  on  freshwater  phytoplankton 
were  measured  in  a  Canadian  Shield  lake.  Both  in 
situ  and  laboratory  cultures  were  studied.  Aster- 
ionella  formosa,  Dinobryon  sertularia  and  Dino- 
bryon  bavaricum  showed  dramatic  negative  sensi- 
tivity to  low  cadmium  concentrations  while  Rhab- 
doderma  gorskii  and  Elaktothrix  increased  in  num- 
bers at  the  same  concentrations.  Some  species  ex- 
hibited no  reaction  to  cadmium  additions  as  meas- 
ured by  cell  counts.  The  similarity  of  the  cadmium 
cultures  to  lake  sample  and  control  cultures  de- 
creased with  increased  cadmium  levels  and  incuba- 
tion time.  The  'bottle  effect'  of  each  technique  was 
evaluated  by  comparing  the  community  similarity 
value  of  control  cultures  to  lake  samples  which 
showed  that  in  situ  continuous  cultures  were  most 
similar  to  the  lake.  The  techniques  involved  with 
each  bioassay  system  limit  not  only  the  type  of 
data  produced,  but  also  determine  the  suitability  of 
each  assay  system  to  evaluate  a  specific  problem. 
(Michael-PTT) 
W87-02258 


EFFECTS  OF  03,  S02,  AND  ACIDIC  RAIN  ON 
MYCORRHTZAL  INFECTION  TN  NORTHERN 
RED  OAK  SEEDLINGS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

P.  B.  Reich,  A.  W.  Schoettle,  H.  F.  Stroo,  J. 

Troiano,  and  R.  G.  Amundson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  63, 

No.  11,  p  2049-2055,  November  1985.  3  fig,  5  tab, 

44  ref. 

Descriptors:  'Sulfur  dioxide,  'Ozone,  'Infection, 
•Oak  trees,  'Acid  rain,  Plant  pathology,  Seedlings, 
Roots,  Mycorrhizae,  Air  pollution,  Simulated  rain- 
fall. 

Northern  red  oak  seedlings  were  grown  in  natural 
soils  and  treated  with  low  levels  of  ozone,  sulfur 
dioxide  and/or  acid  rain  to  study  the  response  of 
mycorrhizae  to  atmospheric  pollutants.  Seedlings 
were  exposed  to  constant  concentrations  of  ozone 
for  five  days  per  week  and  received  simulated  acid 
rain  twice  weekly.  Ozone  treatment  increased  the 
number  of  short  roots  infected  with  mycorrhizae 
per  centimeter  of  lateral  root  and  the  percent  of 
mycorrhizal  infection.  Acid  rain  treatments  de- 
creased the  number  of  infected  short  roots  and 
percentage  infection.  Plants  were  exposed  in  a  field 
study  to  daily  concentrations  of  50,  100  and  150% 
of  the  ambient  ozone  concentration  and  received 
either  no  or  five  hours  treatment  with  sulfur  diox- 
ide. Ozone  increased  increased  numbers  of  short 
roots  to  be  infected  and  increased  percentage  in- 
fection, while  sulfur  dioxide  decreased  numbers  of 
infected  short  roots  and  percentage  infection.  The 
response  of  oak  mycorrhizae  to  these  forms  of 
pollution  are  a  sensitve  component  of  the  plant-soil 
system.  Results  indicate  a  need  for  more  study  in 
this  area.  (Michael-PTT) 
W87-02260 


ETHYLENE  PRODUCTION  BY  POTATO, 
RADISH,  AND  SOYBEAN  LEAF  TISSUE 
TREATED  WITH  SIMULATED  ACID  RAIN, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Plant  Pathology. 

C.  J.  Amy,  and  E.  J.  Pell. 

Environmental       and       Experimental       Botany 

EEBODM,  Vol.  26,  No.  1,  p  9-15,  January  1986.  6 

tab,  27  ref.  DOE  Contract  DE-AC02-77EVO4331. 
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Group  5C — Effects  Of  Pollution 

Descriptors:  'Ethylene,  *Water  pollution 
effects,*Potatoes,  *Radish  plants,  'Soybeans, 
•Acid  rain,  'Simulated  rainfall,  *Plant  tissues,  Gas 
chromatography,  Leaves,  Hydrogen  ion  concen- 
tration, Stress. 

Two  treatment  durations  and  a  'no  rain'  treatment 
were  used  to  study  the  ethylene  production  by 
potato,  radish  and  soybean  leaf  tissue.  Petioles  of 
excised  leaves  were  impressed  in  1-aminocyclopro- 
pane- 1  -car  boxy  lie  acid  and  NaHC03  in  flasks 
which  were  sealed  and  incubated  in  the  dark  for  24 
hours.  Air  was  sampled  and  ethylene  concentra- 
tions were  quantified  with  a  gas  chromatograph. 
Potato  leaves  exhibited  one  percent  injury  after 
one  hour  or  three  one-hour  treatments.  Radish 
leaves  exhibited  10-25%  injury  after  three  one 
hour  treatments.  No  injury  was  observed  at  any 
other  treatment  level,  and  no  species  increased 
ethylene  production  in  response  to  one-hour  rain 
treatments.  Plants  treated  at  pH  2.8  generally  ex- 
hibited increased  ethylene  production,  but  there 
appeared  no  direct  relationship  between  ethylene 
production  and  treatment  acidity.  Regardless  of 
treatment  duration  or  pH,  radish  foliage  produced 
more  ethylene.  Although  ethylene  production 
varied  among  species,  production  in  response  to 
acid  rain  did  not  appear  to  be  an  indicator  of  plant 
stress.  (Michael-PTT) 
W87-02265 


EFFECTS  OF  ACIDIC  RAIN  AND  OZONE  ON 
NITROGEN  FIXATION  AND  PHOTOSYNTHE- 
SIS IN  THE  LICHEN  LOBARIA  PULMON- 
ARIA  (L.)  HOFFM., 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

L.  L.  Sigal,  and  J.  W.  Johnston. 
Environmental       and       Experimental       Botany 
EEBODM,  Vol.  26,  No.  1,  p  59-64,  January  1986. 
2  fig,  1  tab,  30  ref.  EPA  Interagency  agreement  79- 
X0533;  DOE  Contract  DE-ACO5-840E214O0. 

Descriptors:  *Acid  rain,  'Ozone,  'Nitrogen  fixa- 
tion, 'Water  pollution  effects,  'Photosynthesis, 
•Lichens,  Hydrogen  ion  concentration,  Plant  tis- 
sues, Simulated  rainfall,  Deposition. 

The  effects  of  acid  rain  and  ozone  on  nitrogen 
fixation  and  photosynthesis  in  the  lichen  Lobaria 
pulmonaria  was  studied  by  submitting  it  to  ozone 
fumigations  and  simulated  acid  rain  at  various  pH 
levels  for  10  days.  Acid  rain  at  pH  2.6  caused 
significant  reductions  in  nitrogen  fixation,  gross 
photosynthesis  and  thallus  bleaching  was  apparent. 
There  were  no  significant  differences  in  nitrogen 
fixation,  photosynthesis,  and  thaili  color  at  pH  5.6 
and  4.2  treatments.  Ozone  effects  were  not  signifi- 
cant, but  there  was  a  trend  toward  reduced  nitro- 
gen fixation  with  increased  ozone  concentration. 
There  were  no  significant  ozone-acid  rain  interac- 
tions. The  threshold  for  acid  rain  response  for  this 
lichen  is  between  2.6  and  4.2,  which  is  the  acidity 
of  wet  deposition  in  parts  of  the  United  States. 
(Michael-PTT) 
W87-02266 


MODELING  THE  EFFECTS  OF  ACID  DEPOSI- 
TION: ESTIMATION  OF  LONG-TERM  WATER 
QUALITY  RESPONSES  IN  A  SMALL  FOREST- 
ED CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

B.  J.  Cosby,  R.  F.  Wright,  G.  M.  Hornberger,  and 
J.  N.  Galloway. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1591-1601,  November  1985.  7  fig,  4  tab, 
48  ref.  NSF  Grant  CEE-8215914. 

Descriptors:  'Acidic  deposition,  'Model  studies, 
•Estimating  equations,  'Virginia,  'Water  quality, 
•Catchment  areas,  *Acid  rain,  •Forest  watersheds, 
Mathematical  models,  Soil  chemistry,  Soil  water, 
Shennandoah  National  Park,  History,  Alkalinity. 

A  mathematical  model  which  quantifies  soil  chemi- 
cal processes  to  estimate  long  term  chemical 
changes  in  soil,  soil  water  and  surface  waters  of 
catchments  in  response  to  atmospheric  acid  deposi- 
tion is  presented.  The  model  was  applied  to  a  small 
forested  catchment  in  the  Shenandoah  National 


Park,  Virginia  where  historical  changes  in  surface 
water  quality  over  the  last  140  years  were  recon- 
structed. The  model  indicates  that  alkalinity  of 
surface  waters  in  the  catchment  may  have  been 
reduced  by  as  much  as  50%.  When  water  quality  is 
forecast  under  three  scenarios  of  future  changes  in 
atmospheric  deposition,  the  model  indicates  that  all 
but  very  large  reductions  in  deposition  will  further 
deteriorate  catchment  water  quality.  This  ap- 
proach is  consistent  with  currently  avaiable  obser- 
vations of  water  quality,  but  strict  verification  of 
the  estimates  and  model  validation  is  problematic 
as  is  the  case  with  all  models  of  long  term  chemical 
responses.  The  model  does  provide  a  means  of 
integrating  the  results  of  process  level  laboratory 
and  field  studies  and  can  be  used  as  a  vehicle  for 
examining  the  interactions  and  long-term  implica- 
tions of  conceptualization  of  the  acidification  proc- 
ess. (Author's  abstract) 
W87-02271 


ASSESSMENT  OF  LONG-TERM  SALINITY 
CHANGES  IN  AN  IRRIGATED  STREAM  AQ- 
UTFER  SYSTEM, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02273 


PHASED  CELL  DIVISION  AND  GROWTH 
RATE  OF  A  PLANKTONIC  DINOFLAGEL- 
LATE,  CERATIUM  HTRUNDINELLA,  IN  RE- 
LATION TO  ENVniONMENTAL  VARIABLES, 

Tennessee  Univ.,   Knoxville.   Dept.   of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02311 


PEG-MODEL  OF  SEASONAL  SUCCESSION 
OF  PLANKTONIC  EVENTS  IN  FRESH 
WATERS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02331 


GREEN,  BLUEGREEN  AND  DIATOM  ALGAE: 
TAXONOMIC  DD7FERENCES  DM  COMPETI- 
TIVE ABDHTY  FOR  PHOSPHORUS,  SJXICON 
AND  NITROGEN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02332 


SEASONAL  AND  AREAL  DD7FERENCES  IN 
THE  THYROrD  HISTOLOGY  OF  THE  VEN- 
DACE  (COREGONUS  ALBULA  L.)  IN  FRESH 
AND  BRACKISH  WATERS  IN  FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Applied  Zoolo- 

E.  Lahti,  and  O.  V.  Lindqvist. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 

No.  4,  p  487-496,  June  1986.  3  fig,  4  tab,  20  ref. 

Descriptors:  *Seasonal  variation,  •Thyroid,  'Core- 
gonus  albula,  'Fish  physiology,  Brackish  waters, 
Iodine,  Water  pollution  effects,  Finland,  Bothnian 
Bay. 

Seasonal  and  regional  differences  in  the  histology 
of  the  thyroid  gland  of  the  vendace  (Coregonus 
albula  L.)  were  investigated  in  eleven  water  bodies 
in  different  parts  of  Finland.  The  thickness  of  the 
follicular  epithelium  reflecting  the  gland  activity 
was  at  its  greatest  in  June  and  its  smallest  in 
August.  The  thickness  increased  somewhat  in 
autumn  and  remained  unchanged  +  or  -  in  winter. 
Regionally  there  was  a  significant  difference  be- 
tween the  northern  part  of  the  Bothnian  Bay  and 
inland  waters;  brackish  water  fish  had  thicker  epi- 
thelium than  fresh  water  fish.  There  was  no  evi- 
dent correlation  between  the  thyroid  gland  histolo- 
gy and  the  iodine  concentration  of  ambient  water. 
(Author's  abstract) 
W87-02333 


ENZYMATIC  DECOMPOSITION  OF  ORGAN- 
IC MATTER  BY  BACTERIA  IN  AN  EUTRO- 
PHIC  LAKE, 


Warsaw  Univ.  (Poland).  Dept.  of  Environmental 
Microbiology. 

R.  J.  Chrost,  R.  Wcislo,  and  G.  Z.  Halemejko. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  2,  p  145-165,  August  1986.  7  fig,  58  ref.  Minis- 
try of  Science,  Technology,  and  High  Education, 
(Poland)  Research  project  MR.II.  17.5. 1.1. 

Descriptors:  'Enzymes,  'Decomposition,  'Lim- 
nology, 'Organic  matter,  'Bacteria,  'Eutrophic 
lakes,  Decomposing  organic  matter,  Protease, 
Lipase,  Phosphorus,  Seasonal  variation,  Photic 
zone,  Profoundal  zone,  Phytoplankton. 

Annual  studies  on  the  temporal  and  spatial  (during 
spring  circulation,  winter  and  summer  stagnation) 
distribution  of  the  total  number  of  heterotrophic 
bacteria,  and  the  occurrence  of  protease,  amylase, 
lipase  and  phosphatase-producing  microorganisms 
in  an  eutrophic  lake,  is  presented.  Exoproteolyuc 
activity  (aminopeptidase  and  endopeptidase)  of 
water  samples  from  the  photic  zone  and  profoun- 
dal of  the  lake  was  also  examined.  Heterotrophic 
bacteria  in  the  photic  zone  showed  maximum 
abundance  during  the  summer  stagnation  of  the 
lake.  However,  the  first  small  peak  of  bacterial 
population  development  occurred  in  spring.  Both 
maxima  of  the  total  number  of  heterotrophic  bacte- 
ria appeared  after  the  breakdown  of  phytoplankton 
blooms.  Microheterotrophic  populations  in  the 
lake  were  not  abundant  during  late  autumn  and 
winter.  However,  the  maximum  numbers  of  heter- 
otrophic bacteria  in  profoundal  occurred  in  No- 
vember, after  autumn  circulation  of  lake  waters. 
The  profoundal  bacteria  were  less  abundant  than  in 
the  photic  zone,  probably  because  they  were  limit- 
ed by  the  availability  of  organic  matter.  Protease- 
producing  bacteria  predominated  in  lake  water 
during  the  study  period,  with  amylolytic,  lipolytic, 
lipolytic  and  phosphatase-producing  bacteria 
showing  distinct  temporal  and  spatial  distribution 
patterns.  Studies  on  proteolytic  activity  (amino- 
peptidase,  endopeptidase)  of  water  samples  showed 
that  the  enzymatic  decomposition  rates  of  protein- 
aceous  material  were  fastest  in  the  photic  zone  of 
the  lake.  The  highest  protease  activities  occurred 
after  the  phytoplankton  maxima.  (Lantz-PTT) 
W87-02340 


ACUTE     LETHAL     TOXICITY     OF     HEAVY 

METALS    TO    PERACARTD    CRUSTACEANS 

(WITH      PARTICULAR      REFERENCE      TO 

FRESH-WATER   ASELLTDS   AND   GAMMAS- 

IDS), 

Nottingham  Univ.  (England).  Dept.  of  Zoology. 

T.  R.  Martin,  and  D.  M.  Holdich. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1137-1147,  September  1986.  10  tab,  72  ref. 

Descriptors:  'Toxicity,  'Peracarids,  'Water  pollu- 
tion effects,  'Lethal  limits,  'Heavy  metals,  'Crus- 
taceans, Asellus  aquaticus,  Crangonyx  pseudogra- 
cilis,  Aluminum,  Cadmium,  Chromium,  Copper, 
Iron,  Mercury,  Manganese,  Nickel,  Lead,  Zinc, 
Silver,  Cobalt,  Molybdenum,  Tin. 

In  static  tests  on  the  acute  toxicity  of  metal  salts  to 
two  fresh-water  peracarids,  Asellus  aquaticus  (L.) 
(Isopoda)  and  Crangonyx  pseudogracilis  Bousfield 
(Amphipoda),  48  and  96  h  LC  sub  50  values  were 
determined  for  A1(IH),  Cd(ID.  Cr(IH),  CuflT). 
FeOH),  Hg(H).  Mn(H),  Ni(H),  PbGD  and  Zn(IT). 
Additional  metals  tested  upon  Crangonyx  alone 
were  Ag(I),  CoQT),  Cr(VI),  Fe(H),  Mn(VII), 
Mo(VI),  Sn(II)  and  V(V).  Of  the  metal  salts  tested 
on  both  species,  Asellus  was  more  sensitive  to 
Al(III)  and  Mn(H)  than  Crangonyx,  similarly  sen- 
sitive to  Cd(H),  Fe(IH)  and  Zn(II),  and  less  sensi- 
tive to  the  remainder.  Toxicity  of  metal  salts  which 
are  unstable  with  respect  to  reduction  or  oxidation 
was  found  to  be  higher  than  that  of  the  corre- 
sponding stable  salts  of  the  same  metal.  Previously 
published  data  on  the  acute  toxicity  of  heavy  metal 
salts  to  fresh-water,  estuarine  and  marine  amphi- 
pods  and  isopods  are  tabulated  and  discussed.  Brief 
comparisons  are  also  made  between  the  relative 
tolerances  of  peracarids,  Daphnia  and  fresh-water 
fish.  Crangonyx  pseudogracilis  is  recommended  as 
worthy  of  further  research,  due  to  its  widespread 
distribution  and  ease  of  culture.  (Author's  abstract) 
W87-O2360 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


FACTORS  INFLUENCING  THE  EFFECT  OF 
BLEACHED  KRAFT  MILL  EFFLUENTS  ON 
DRINKING  WATER  QUALITY, 

?ulp  and  Paper  Research  Inst,  of  Canada,  Pointe 

Claire  (Quebec). 

[\  G.  Kovacs,  and  R.  H.  Voss. 

(Viter  Research  WATRAG,  Vol.  20,  No.  9,  p 

1185-1191,  September  1986.  3  fig,  4  tab,  22  ref. 

Descriptors:  'Pulp  wastes,  'Kraft  mills,  •Drinking 
vater,  'Water  quality,  Bleaching  wastes,  Odor 
rontrol.  Odors,  Biological  treatment,  Effluents, 
Vater  treatment.  Chlorine,  Taste. 

rhe  taste  and  odor  of  drinking  waters  contaminat- 
id  with  bleached  kraft  mill  effluent  (BKME)  were 
nvestigated.  Mill  effluents  with  a  wide  range  of 
>dor  thresholds  were  selected  and  the  effects  of 
liological  treatment,  conventional  water  purifica- 
ion,  carbon  filtration,  residual  chlorine  concentra- 
lon,  and  recipient  water  quality  were  evaluated, 
rhe  taste  and  odor  of  drinking  water  prepared 
rom  pure  glacial-fed  river  water  spiked  with  bio- 
reated  BKME  from  three  separate  pulp  mills  was 
mpaired  at  effluent  concentrations  ranging  from 
i.l  to  0.4%.  The  organoleptic  quality  of  the  efflu- 
ni  did  not  significantly  alter  the  degree  of  drink  - 
ng  water  impairment  in  this  study,  as  purification 
if  'downstream'  water  resulted  in  similar  quality 
•otable  water.  Effluent  biotreatment,  conventional 
vater  purification,  and  carbon  filtration  were  bene- 
Icial  m  reducing  the  taste  and  odor  associated 
rith  BKME,  but  did  not  entirely  eliminate  drink - 
ig  water  impairment.  The  concentration  of  total 
esidual  chlorine  in  the  finished  drinking  water 
unples  had  an  important  influent  on  taste,  i.e. 
icreased  residual  chlorine  increased  the  taste  of 
ncontaminated  water,  but  decreased  the  taste  of 
IKME  contaminated  water.  (Lantz-PTT) 
V87-02365 


ANCER  MORTALITY  AND  TYPE  OF  WATER 
OURCE:  FINDINGS  FROM  A  STUDY  IN  THE 

■. 

.ondon  School  of  Hygiene  and  Tropical  Medicine 

England). 

..  M.  Carpenter,  and  S.  A.  A.  Beresford. 

ntemational  Journal  of  Epidemiology,  Vol.   15, 

Jo.  3,  p  312-319,  September  1986.  3  fig,  1  tab,  35 

ef. 

)escriptors:  *Cancer,  'Mortality,  *Water  supply, 
Statistical  analysis,  England,  Wales,  Scotland,  Re- 
ression  analysis,  Geographical  distribution. 

"he  age-adjusted,  sex-specific  mortality  rates  from 
ertain  cancers  of  the  digestive  system  were  ana- 
fied  by  type  of  water  source  supplied  to  238 
rban  areas  in  England,  Wales,  and  Scotland  using 
.righted  multiple  regression.  Of  the  types  of 
Cater  source,  the  percent  supplied  from  upland 
ivers  best  described  the  pattern  in  cancer  mortali- 
y  for  each  cancer  site  and  each  sex.  After  adjust- 
icnt  was  made  for  a  number  of  socioeconomic 
ictors,  the  regression  coefficient  for  the  percent- 
ge  of  upland  river  supply  remained  statistically 
ignificant  only  for  female  stomach  cancer  and 
anale  intestinal  cancer.  The  association  with  intes- 
inal  cancer  could  equally  well  be  explained  by 
ome  other  factor  with  a  strong  north-west/south- 
ast  geographical  distribution.  The  association 
sund  for  female  stomach  cancer  could  not  be 
ccounted  for  by  a  geographical  trend,  but  sug- 
;ests  a  small  effect,  equivalent  to  a  relative  risk  of 
oly  1.11.  This  is  an  unexpected  finding  and  must 
e  considered  an  hypothesis,  to  be  tested  further 
y  studies  conducted  by  other  researchers,  in  dif- 
erent  locations,  preferably  on  individuals.  (Au- 
toes abstract) 
V87-02373 


:ampers'  diarrhea  outbreak  traced 
:o  water-sewage  link, 

Centers  for  Disease  Control,  Atlanta,  GA.  Epide- 

aiology  Program  Office. 

;or  primary  bibliographic  entry  see  Field  5B. 

V87-02388 


roxicmEs   of   total   and   chelex- 

-ABILE  CADMIUM  TO  SALMON  IN  SOLU- 


TIONS OF  NATURAL  WATER  AND  DILUTED 
SEWAGE  WITH  POTENTIALLY  DIFFERENT 
CADMIUM  COMPLEXING  CAPACITIES, 

Seattle  Metro  Water  Quality  Lab.,  WA. 

J.  A.  Buckley,  G.  A.  Yoshida,  N.  R.  Wells,  and  R. 

T.  Aquino. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 

1549-1554,  December,  1985.  2  fig,  3  tab,  42  ref. 

Descriptors:  'Toxicity,  'Cadmium,  'Salmon, 
♦Rivers,  'Sewage,  'Water  pollution  effects,  *Com- 
plexation,  Ion  exchange,  Ion  selective  electrodes, 
Adsorption,  Resins,  Organic  compounds,  Inorgan- 
ic compounds. 

Factors  such  as  differential  complexation,  com- 
plexing  capacity,  water  quality,  total  cadmium  and 
Chelex-  (an  ion  exchange  resin)  labile  cadmium 
were  studied  to  determine  how  they  influence  the 
acute  toxicity  of  cadmium  to  salmon.  Completing 
capacity  was  measured  titrimetrically  by  ISE  and 
the  Chelex  method.  The  Chelex-labile  fraction  of 
the  total  Cd  concentration  was  predominatly  Cd 
(2+)  and  an  undetermined  amount  of  Cd(2+) 
from  complexes  having  a  lower  stability  constant 
for  Cd  than  Chelex  resin  under  the  stated  measure- 
ment conditions.  LC50s  were  measurabled  for  both 
Chelex-labile  Cd  and  total  Cd  and  served  as  meas- 
ures of  the  relative  toxicities  of  Cd  in  the  two 
waters  based  on  differential  complexation  and  ad- 
sorption reactions.  The  presumed  concentrations 
of  Cd(2+)  in  toxicity  test  solutions  were  below 
ISE  detection  limits  which  precluded  their  meas- 
urement as  an  LC50.  (Michael-PTT) 
W87-02399 


RADON  GAS  EM  GROUND  WATER  OF  NEW 
HAMPSfflRE, 

Minnesota  Univ.,  St.  Paul. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02443 


REPLACEMENT  OF  SALT  CONTAMINATED 
WATER  SUPPLIES  IN  BEDROCK  AQUIFERS 
IN  MAINE, 

Maine  Dept.  of  Transportation,  Augusta. 
A.  C.  Olson,  M.  Allenwood,  and  J.  S.  Williams. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  201-211,  4  fig,  1  tab,  1  ref. 

Descriptors:  'Aquifers,  'Maine,  'Saline  water  in- 
trusion, 'Groundwater  pollution,  'Water  pollution 
control,  Salinity,  Bedrock,  Domestic  water,  Mu- 
nicipal water,  Wells,  Chlorides. 

Contamination  of  domestic  water  supplies  from 
uncovered  stockpiles  of  salt  or  sand-salt  is  an  in- 
creasing problem  in  Maine.  When  such  contamina- 
tion occurs  at  state-owned  facilities,  compensation 
is  provided  to  affected  homeowners.  The  compen- 
sation usually  consists  of  replacing  the  damaged 
water  supply,  but  may  be  provided  through  cash 
settlements  when  this  can  not  be  accomplished. 
Replacement  of  water  supplies  can  be  provided  by 
the  installation  of  municipal  water  supplies,  surface 
wells  (dug  or  point-driven),  or  bedrock  wells.  Re- 
placement with  municipal  water  supplies  is  the 
easiest  solution,  but  this  option  is  seldom  available 
in  rural  Maine.  Surface  wells  are  inexpensive  and 
less  likely  to  induce  salt  contamination  than  bed- 
rock wells.  Contamination  plumes  in  surficial 
aquifers  are  easily  mapped  allowing  replacement  of 
the  wells  in  areas  unaffected  by  salt  contamination. 
However,  surface  wells  are  perceived  as  being  less 
desirable  than  bedrock  wells,  and  are  restricted  to 
areas  which  have  sufficient  saturated  overburden. 
Delineating  contamination  plumes  in  bedrock  is 
difficult.  However,  noting  the  locations  and  salt 
levels  of  existing  bedrock  wells  and  mapping  bed- 
rock fracture  orientations  improves  the  ability  to 
install  a  bedrock  well  with  uncontaminated  water. 
Improvements  in  the  salt  storage  facilities,  espe- 
cially by  housing  all  salt  and  sand-salt  in  enclosed 
buildings,  is  the  best  long-term  solution  to  their 
problem  of  groundwater  contamination.  Unfortu- 
nately, this  solution  does  not  provide  relief  in  the 
short  term  to  most  homeowners  whose  wells  are 
contaminated.  One  bedrock  well  in  Hermon, 
Maine  still  had  2900  mg/L  chloride  23  years  after 
salt  storage  was  discontinued  at  an  adjacent  facili- 
ty. (See  also  W87-02437)  (Lantz-PTT) 


Effects  Of  Pollution — Group  5C 

W87-02451 


POTENTIAL  IMPACTS  OF  ACIDIC  PRECD7I- 
TATION  ON  A  SOLE-SOURCE  AQUIFER, 

New  York  State  Legislative  Commission  on  Water 
Resources  Needs  of  Long  Island,  Hauppauge. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02467 


EFFECTS  OF  ACTO  PRECIPITATION  ON 
GROUND  WATER  QUALITY  IN  THE  NORTH- 
EASTERN UNITED  STATES, 

IEP,  Inc.,  Worthington,  OH. 

D.  M.  Nielsen,  and  G.  L.  Yeates. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July   16-18,    1985,   Portland, 

Maine.  1985.  p  464-479,  5  fig,  1  tab,  36  ref. 

Descriptors:  'Acid  rain,  'Groundwater  quality, 
'Water  pollution  effects,  Stress,  Soil  contamina- 
tion, Leaching,  Heavy  metals,  Path  of  pollutants, 
Drinking  water,  Lakes,  Reservoirs,  Aquatic  envi- 
ronment. 

The  phenomenon  of  acid  precipitation  detrimental- 
ly affects  aquatic  ecosystems  to  a  presently  un- 
known degree.  Some  of  the  environmental  conse- 
quences of  the  massive  deposition  of  acid  rain 
which  can  be  quantified  on  the  basis  of  extensive 
studies  include:  (1)  deterioration  of  man-made  ma- 
terials such  as  statues  and  monuments,  stone  fac- 
ings on  buildings,  metal  structures,  and  painted 
surfaces  on  homes  and  automobiles;  (2)  possible 
reductions  in  forest  productivity,  damage  to  agri- 
cultural crops,  and  increased  stress  on  other  vege- 
tative systems;  (3)  acidification  and  demineraliza- 
tion  of  soils  and  resultant  reductions  in  soil  fertility 
and  possibly  irreversible  changes  in  soil  geochem- 
istry; (4)  mobilization  and  leaching  of  toxic  heavy 
metals  and  other  cations  from  soils  into  ground  and 
surface  waters  and  resultant  contamination  of 
drinking  water  supplies;  and  (5)  acidification  of 
fresh  water  lakes  and  reservoirs  and  resultant 
damage  to  fish  and  other  aquatic  organisms.  Acidi- 
fication of  soils  and  their  resultant  demineralization 
as  well  as  leaching  and  mobilization  of  heavy 
metals  are  effects  which  represent  direct  avenues 
for  potential  groundwater  contamination.  Conse- 
quently, these  areas  are  discussed  in  greater  detail 
with  regard  to  groundwater  quality  and  subsequent 
impacts  on  surface  waters.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02468 


RESPONSE  TO  GASOLINE  CONTAMINA- 
TION OF  RESIDENTIAL  WATER  WELLS  -  A 
CASE  STUDY, 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02470 


EVALUATION  OF  CONTAMINATION  BY  OR- 
GANICS  AND  HEAVY  METALS  IN  A  SODL 
AND  BEDROCK  AQUIFER, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02473 


KESTERSON  STORY, 

Bureau  of  Reclamation,  Sacramento,  CA.  Mid- 
Pacific  Regional  Office. 

S.  E.  Hoffman,  N.  J.  Williams,  and  A.  I.  Herson. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional  Water   Supply   Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  77-85. 

Descriptors:  'Kesterson  Reservoir,  'Reservoirs, 
•Selenium,  'Water  pollution  effects,  California, 
Environmental  effects,  Wildlife,  Flow,  Drainage, 
Cost  analysis,  Water  treatment,  Public  health, 
Water  quality  control,  Ecological  effects,  Agricul- 
ture. 

Kesterson  Reservoir  was  originally  constructed  as 
part  of  an  irrigation  water  drainage  system  for  a 
portion  of  the  arid  San  Joaquin  Valley  of  Central 
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California.  Contaminants,  principally  selenium, 
present  in  the  drainwater  have  caused  Kesterson 
Reservoir  to  become  an  area  of  concern  because  of 
wildlife  impacts.  This  concern  has  resulted  in  dis- 
continuing drainwater  flow  into  Kesterson  Reser- 
voir and  a  major  effort  by  the  U.S.  Bureau  of 
Reclamation  (USBR)  to  determine  accurately  the 
extent  of  contamination  and  to  develop  alternative 
cleanup  plans.  These  alternatives  range  from  inno- 
vative immobilization  plans  to  conventional,  but 
costly,  removal  and  disposal  options.  Because  these 
problems  affect  a  broad  range  of  both  public  and 
private  interests,  the  program  has  numerous  objec- 
tives: public  health;  water  quality;  fish,  wildlife, 
and  their  habitats;  and  agricultural  lands  and  pro- 
ductivity. The  problems  of  contaminated  agricul- 
tural drainwater  are  not  unique  to  Kesterson  Res- 
ervoir and  the  San  Joaquin  Valley.  Many  irrigated 
areas  throughout  the  Western  United  States  could 
experience  similar  problems  in  the  future.  (See  also 
W87-02476)  (Lantz-PTT) 
W87-02480 


DISPOSAL  OF  REVERSE  OSMOSIS  WATER 
TREATMENT  PLANT  REJECT  WATER  BY  IN- 
JECTION WELL:  AN  ASSESSMENT  OF  GEO- 
CHEMICAL  PLUGGING, 

Missimer  and  Associates,  Inc.,  Cape  Coral,  FL. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02492 


POLLUTION  POTENTIAL  AND  REAL 
ESTATE, 

Snell  Environmental  Group,  Inc.,  Lansing,  MI. 
M.  G.  Goergen,  and  P.  F.  Cole. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  62-68. 

Descriptors:  'Real  estate,  'Pollution  load,  Envi- 
ronmental effects,  Path  of  pollutants,  Michigan, 
Industrial  wastes,  Soil  contamination,  Hydrocar- 
bons, Underground  storage,  Geohydrology,  Cost 
analysis,  Aquifers,  Groundwater. 

When  one  is  considering  the  purchase  of  property, 
it  is  important  to  evaluate  the  pollution  potential 
prior  to  the  purchase.  This  is  particularly  impor- 
tant for  property  which  previously  was  an  industri- 
al site  or  a  commercial  site.  Even  if  the  new  owner 
of  the  property  can  avoid  liability  for  the  damage 
from  pollution,  the  discovery  of  a  pollution  prob- 
lem on  the  property  could  render  the  property 
useless  as  an  investment  and/or  limit  the  potential 
activities  on  the  property.  The  risk  factors  include 
previous  use  of  the  property,  the  geology  of  the 
property,  the  use  of  the  underground  aquifer(s), 
location  of  the  property,  status  of  the  previous 
owner(s)  of  the  property,  and  the  intended  use  of 
the  property  by  the  new  owner.  This  is  demon- 
strated here  by  the  case  study  of  a  Michigan  hospi- 
tal which  was  interested  in  purchasing  an  aban- 
doned industrial  site  near  it  to  construct  a  medical 
office  building.  The  site  had  been  a  metal  forging 
factory  for  over  50  years.  The  owner  had  aban- 
doned the  site  two  years  before  to  move  the  oper- 
ation to  a  new  facility.  The  hospital  made  the 
purchase  of  the  property  contingent  upon  the  find- 
ings of  an  evaluation  of  the  potential  of  the  site. 
This  evaluation  included  the  following:  (1)  an  as- 
sessment of  the  visible  condition  of  the  property 
regarding  industrial  pollutants;  (2)  collection  of  soil 
samples  at  three  depths  over  the  site  (0-6  in,  12  in 
24  in  deep)  and  analysis  of  the  samples  for  oil  and 
grease  and  the  chemicals  on  the  EPA  priority 
pollutant  list;  (3)  collection  of  floor  debris  samples 
in  the  buildings  and  analysis  of  these  samples  for 
oil  and  grease  and  the  chemicals  on  the  EPA 
priority  pollutant  list;  (4)  testing  of  underground 
storage  tanks  for  tightness;  and  (5)  hydrogeological 
evaluation  to  evaluate  the  geology  of  the  site  and 
to  test  the  groundwater  for  contamination  originat- 
ing on  the  site.  The  evaluation  of  pollution  poten- 
tial allowed  the  hospital  to  assess  these  risks  in 
advance  of  purchasing  the  property.  It  also  identi- 
fied increased  costs  necessary  to  reduce  pollution 
risks  at  the  site.  This  information  should  be  ob- 
tained by  all  prudent  buyers  of  property.  (See  also 
W87-02437)  (Lantz-PTT) 
W87-O2502 


PRIMARY  PRODUCTmTY  (C-14)  AT  TWIN 
LAKES  COLORADO:  1973-81  STUDY  RE- 
SULTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02550 


PREDICTING  AND  EVALUATING  THE  EF- 
FECTS OF  ACLDIC  PRECIPITATION  ON 
WATER  CHEMISTRY  AND  ENDEMIC  FISH 
POPULATIONS  LN  THE  NORTHEASTERN 
UNITED  STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
T.  A.  Haines,  S.  J.  Pauwels,  and  C.  H.  Jagoe. 
Air  Pollution  and  Acid  Rain  Report  No.  23,  Bio- 
logical Report  80(40.23),  April  1986.  139  p,  6  fig, 
15  tab,  131  ref,  2  append.  Interagency  Agreement 
No.  AD-14-F-2A221. 

Descriptors:  "Acid  rain,  'Water  pollution  effects, 
•Chemical  analysis,  *Acidic  water,  *Fish  popula- 
tions, Lakes,  Maine,  Hydrogen  ion  concentration, 
Statistical  analysis,  Aluminum,  Calcium,  Trout, 
Shiners,  Sunfish,  Suckers,  Cadmium,  Lead,  Mercu- 
ry, Magnesium,  Fish  physiology. 

This  study  was  conducted  to  assess  the  status  of 
fish  populations  of  22  lakes  in  Maine  representing  a 
range  of  chemical  conditions  related  to  acidity.  Of 
the  22  lakes  surveyed,  three  had  pH  <5.0  and 
contained  no  fish.  The  remaining  19  lakes  had  pH 
5.4-7.0  and  contained  1-10  species  of  fish.  Brook 
trout,  golden  shiner,  and  white  sucker  were  the 
most  common  species.  White  sucker  and  sunfish 
(pumpkinseed  and  redbreast)  were  ubiquitous  with 
respect  to  lake  pH,  but  common  shiner  and  creek 
chub  were  absent  from  lakes  less  than  pH  5.9  -6.0. 
Multivariate  statistical  analyses  showed  that  the 
Ashless  lakes  differed  from  lakes  supporting  fish 
primarily  with  respect  to  water  chemistry  variables 
related  to  acidity,  such  as  pH,  aluminum,  and 
calcium.  For  lakes  containing  fish  the  factors  most 
related  to  fish  species  richness  and  abundance  were 
total  ionic  strength,  maximum  depth,  and  surface 
area,  all  measures  related  to  lake  productivity,  and 
habitat  quantity  and  diversity.  Cluster  analysis 
identified  three  distinct  fish  species  groups  -  depau- 
perate, sunfish-sucker,  and  cyprinid  -  but  multiple 
comparison  analysis  failed  to  relate  any  measured 
chemical  or  physical  variable  to  these  groupings. 
Lakes  in  the  depauperate  group  tended  to  be  deep 
and  low  in  ionic  strength,  and  the  lack  of  fish 
species  in  these  lakes  may  be  the  result  of  low 
productivity  coupled  with  an  absence  of  extensive 
littoral  areas.  Fish  from  three  acidic  lakes  were 
higher  in  whole  body  residues  of  cadmium,  lead, 
and  mercury  than  fish  from  the  single  circumneu- 
tral  lake  studied.  However,  stepwise  multiple  re- 
gression analysis  indicated  that  the  differences  in 
trace  metal  content  were  best  explained  by  the  sum 
of  calcium  and  magnesium  or  the  log  of  alkalinity 
of  lake  water.  This  suggests  that  divalent  cations 
play  an  important  role  in  trace  metal  uptake.  There 
was  no  evidence  that  lake  acidity  affected  whole 
body  stores  of  sodium  or  potassium.  (Lantz-PTT) 
W87-02552 


POLLUTION  CONTROL  AND  CONSERVA- 
TION. 

Ellis  Horwood  Ltd.,  Chichester,  England,  1985. 
Edited  by  Margit  Kovacs.  398  p. 

Descriptors:  'Water  pollution  control,  •Conserva- 
tion, Ecological  effects,  Ecological  distribution, 
Ecosystems,  Load  distribution,  Waterways,  Pow- 
erplants,  Dams,  Water  quality,  Legal  aspects,  For- 
ests. 

This  book  opens  with  a  detailed  account  of  the 
components,  functions,  stability  and  load  capacity 
of  the  natural  and  semi-natural  ecosystems  vital  to 
life  on  this  planet,  as  they  affect  the  injurious 
effects  of  human  interference  on  the  nutrient  cycle. 
There  is  a  prognosis  on  the  effects  of  planned 
waterways,  power  stations  and  dams  upon  water 
quality,  and  a  discussion  on  the  impact  of  urban 
development,  the  role  of  forests  in  environmental 
control,  and  the  interconnection  between  environ- 
mental control  and  the  law.  Included  is  a  diction- 
ary of  some  600  widely-used  abbreviations  from 


international   organizations   and   institutions   con- 
cerned with  this  topical  subject.  (See  also  W87- 
02554  thru  W87-02560)  (Lantz-PTT) 
W87-02553 


WATER  POLLUTION, 

J.  Ponyi,  I.  Karpati,  and  G.  Szemes. 
IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 
wood Ltd.,  Chichester,  England,  1985.  p  122-203, 
30  fig,  15  tab,  180  ref. 

Descriptors:  *Water  pollution  effects,  'Water  pol- 
lution sources,  'Lakes,  'Rivers,  Eutrophication, 
Phytoplankton,  Biomass,  Algae,  Danube  River, 
Lake  Balaton,  Hungary,  Water  pollution  control. 

Water  pollution,  in  general,  is  presented  with  the 
following  headings  in  this  discussion:  lake  eutroph- 
ication;  water  balance  and  demands;  classification 
of  natural  waters,  water  in  the  biosphere;  process 
and  significance  of  eutrophication;  sources  of  pol- 
lution and  water  pollution  control;  algae  and  ma- 
crophytic  vegetation  of  Lake  Balaton  and  their 
relationship  with  eutrophication;  phytoplankton 
biomass;  primary  productivity;  hydrobiological 
study  of  the  Danube;  drinking  water;  bacterial 
pollution;  fisheries;  and  waterways.  (See  also  W87- 
02553)  (Lantz-PTT) 
W87-02556 


5D.  Waste  Treatment  Processes 


BENTHIC  LNVERTEBRATE  RESPONSE  TO 
POLLUTION  ABATEMENT:  STRUCTURAL 
CHANGES  AND  FUNCTIONAL  IMPLICA- 
TIONS, 

Missouri  Cooperative  Fishery  Research  Unit,  Co- 
lumbia. 

C.  F.  Rabeni,  S.  P.  Davies,  and  K.  E.  Gibbs. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
3,  p  489-497,  June  1985.  2  fig,  6  tab,  25  ref. 

Descriptors:  'Benthic  fauna,  'Water  pollution  con- 
trol, 'Pulp  and  paper  industry,  Biotic  index,  Pe- 
nobscot River,  Maine,  Effluents,  Aquatic  life. 

Changes  in  certain  structural  and  functional  as- 
pects of  the  benthic  invertebrate  community  in  the 
Penobscot  River,  Maine,  between  1974  and  1981, 
were  examined.  During  this  period,  two  pulp  and 
paper  manufacturers  and  three  municipalities  spent 
an  estimated  $33  million  to  reduce  point  source 
effluents  harmful  to  aquatic  life.  A  biotic  index, 
based  on  objectively  derived  pollution  tolerance 
values  for  resident  taxa,  was  developed.  Analysis 
of  the  benthic  invertebrate  community  indicated 
that  substantial  improvement  in  water  quality  had 
resulted  from  pollution  abatement.  A  four-group 
water  quality  classification  scheme,  based  on  biotic 
index  ranges,  showed  that  every  site  that  was  not 
in  the  best  water  quality  classification  in  1974 
improved  its  classification  to  a  better  water  quality 
group  in  1981,  and  that  the  sites  in  the  best  group 
did  not  change.  Relative  abundances  of  functional 
feeding  groups  also  changed,  as  were  predicted  by 
the  river  continuum  theory.  The  effluents  acted  as 
a  'reset  mechanism'  that  shifted  polluted  areas  from 
autotrophic  to  more  heterotrophic  conditions.  The 
direction  of  the  shift  was  reversed  in  response  to 
abatement  efforts.  Functional  analyses  of  energy 
dynamics  could  lead  to  a  more  ecologically  sound 
classification  of  water  quality.  The  taxa  that  were 
measured  include:  ephemeroptera,  trichoptera,  pie- 
coptera,  coleoptera,  diptera,  odonata,  gastropoda, 
oligochaeta,  hirudinea,  and  Crustacea.  (Peters- 
PTT) 
W87-01923 


COMPARISON  OF  MUCLLAGE  POLYSAO 
CHARIDES  EXTRACTED  FROM  SEWAGE  AC 
TTVATED  SLUDGE, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

K.  Kakii,  S.  Kitamura,  T.  Shirakashi,  and  M. 
Kuriyama. 

Journal  of  Fermentation  Technology  JFTED8 
Vol.  64,  No.  1,  p  51-56,  February  1986.  1  fig,  5  tab, 
14  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


escriptors:  'Mucilage  polysaccharides,  'Activat- 
I  sludge,  'Wastewater  treatment,  'Sugars, 
Wastewater  facilities,  Rhamnose,  Mannose,  Ga- 
ctose.  Aerobic  digestion.  Sludge. 

be  sugar  compositions  of  mucilage  polysacchar- 
es  extracted  from  activated  sludge  from  five  dif- 
rent  sewage  treatment  plants  were  compared.  All 
e  polysaccharides  contained  rhamnose,  fucose, 
abinose,  xylose,  mannose,  galactose,  glucose, 
nino  sugars,  and  uronic  acids  in  similar  propor- 
>ns,  especially  in  the  neutral  sugar  fraction.  The 
ain  components  were  rhamnose  (12-18%),  man- 
He  (14-21%),  galactose  (16-19%),  and  glucose 
5-23%).  No  significant  change  was  observed  in 
e  sugar  composition  of  activated  sludge  from  a 
wage  treatment  plant  over  a  period  of  more  than 
le  year.  Recovery  of  the  mucilage  polysacchar- 
es  fell  to  46%  of  the  initial  amount  when  acti vat- 
I  sludge  was  digested  aerobically  for  10  days, 
[hough  sugar  composition  was  not  affected.  (Au- 
dits abstract) 
87-01962 


OLATION  AND  CHARACTERIZATION  OF  A 
M+  +VDEPENDENT  FLOC-FORMING  BAC- 
ERIUM, 

tsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
I  Chemistry. 

.  Kakii,  E.  Sugahara,  T.  Shirakashi,  and  M. 
iiriyama. 

urnal  of  Fermentation  Technology  JFTED8, 
dL  64,  No.  1,  p  57-62,  February  1986.  4  fig,  2  tab, 
ref. 

escriptors:  'Isolation,  'Bacteria,  'Activated 
idge,  'Flocculation,  'Wastewater  treatment,  Bi- 
ogical  treatment,  Enzymes,  Sludge,  Water  treat- 
ent,  Calcium,  Culture  media. 

hen  sewage  activated  sludge  was  treated  with  a 
immercial  proteolytic  enzyme  (Actinase  E),  12% 
the  sludge  was  deflocculated.  However,  most  of 
e  deflocculated  sludge  was  sedimented  by  low- 
eed  eentnfugation,  indicating  that  only  a  small 
rt  of  the  sludge  was  deflocculated  to  the  level  of 
se  cells.  When  bacteria  were  isolated  using  the 
pernatant  cell  suspension  obtained  by  Actinase 
:atment  and  the  subsequent  low-speed  centrifu- 
tion,  two  Actinase  E-susceptible  floc-forming 
ctena  were  isolated.  This  study  investigated 
>cculation  in  a  bacterium  which  showed  better 
owth  in  Polypepton  medium.  The  bacterium  re- 
tired a  slight  amount  of  calcium  ion  for  the 
Kculation.  The  cell  floes  were  completely  de- 
xxulated  not  only  by  Actinase  E,  but  also  by 
DTA.  Deflocculation  also  was  observed  when 
e  floes  were  suspended  in  distilled  water.  More- 
'er,  the  growth  rate  of  the  bacterium  was  not 
fected  by  the  calcium  ion  in  the  culture  medium. 
Luthor's  abstract) 
87-01963 


NAEROBIC  DIGESTION  OF  RAW  STARCH 
Y  BACDLLUS  SPECTES, 

:rmentation  Research  Inst.,  Yatabe  (Japan). 
.  Tadasa,  and  K.  Takeda. 

lurnal  of  Fermentation  Technology  JFTED8, 
ol.  64,  No.  1,  p  81-85,  February  1986.  3  fig,  1  tab, 
i  ref. 

escriptors:  'Bacillus,  'Starch,  'Anaerobic  diges- 
m,  'Wastewater  treatment,  Farm  wastes,  Fer- 
entation,  Anaerobic  bacteria,  Biodegradation. 

wo  types  of  raw-starch-digesting  microorganisms 
ere  isolated  from  water  and  soil  and  were  tenta- 
'ely  identified  as  Bacillus  species.  These  strains 
ere  able  to  digest  potato,  corn,  and  waxy  starch 
the  raw  state,  producing  ethanol,  butanol,  ace- 
te,  butyrate,  hydrogen,  and  carbon  dioxide.  The 
ain  products  were  ethanol,  acetate,  and  hydrogen 
is.  The  strains  were  distinguished  by  the  quanti- 
ss  of  ethanol  and  hydrogen  gas  produced.  Amy- 
pectin  was  digested  more  vigorously  than  amy- 
•e.  Gel  permeation  chromatography  (GPC)  spec- 
a  showed  that  a  fermentation  product  with  a 
olecular  weight  of  several  thousand  daltons  was 
inned  in  the  culture  broth,  though  intermediates 
f  low  molecular  weight  were  not  detected.  This 
igestion    process    may    be    useful    for    treating 


wastewater  containing  agricultural  products  under 
anaerobic  conditions.  (Author's  abstract) 
W87-01964 


ISOLATION  AND  GROWTH  CHARACTERIS- 
TICS OF  NITRILOTRIACETATE-DEGRADING 
BACTERIA, 

Utsunomiya  Univ.  (Japan).  Dept.  of  Environmen- 
tal Chemistry. 

K.  Kakii,  H.  Yamaguchi,  Y.  Iguchi,  M.  Teshima, 
and  T.  Shirakashi. 

Journal  of  Fermentation  Technology  JFTED8, 
Vol.  64,  No.  2,  p  103-108,  April  1986.  4  fig,  3  tab, 
Href. 

Descriptors:  'Isolation,  'Growth,  'Nitrilotriace- 
tate,  'Bacteria,  'Biodegradation,  'Wastewater 
treatment,  Biological  wastewater  treatment,  Acti- 
vated sludge,  Degradation,  Sludge,  Metals. 

Two  bacterial  strains  that  degrade  nitrilotriacetate 
(NT A)  were  isolated  from  NTA-acclimatized  acti- 
vated sludge.  These  bacteria  grew  well  in  NTA 
medium  with  optimal  pH  around  7.  The  growth 
rate  constants  of  the  bacteria,  strains  N-2  and  N-5, 
were  0.046/h  and  0.11/h  at  the  concentration  of 
0.1%  NTA,  respectively.  The  growth  of  each  bac- 
terium was  inhibited  at  high  concentrations  of 
NTA,  growth  rate  decreasing  roughly  linearly 
with  increasing  NTA  concentration.  Strains  N-2 
and  N-5  showed  maximal  cell  growth  at  the  con- 
centrations of  0.2%  and  0.25%  NTA,  respectively. 
Strain  N-2  would  not  grow  at  the  concentration  of 
0.5%  NTA,  while  strain  N-5  showed  a  little 
growth  under  the  same  conditions.  Bacterial 
growth  was  almost  completely  inhibited  when  di- 
valent metal  ions  such  as  Mg(+  +),  Ca(+  +),  and 
Fe(-)--)-)  were  omitted  from  the  culture  medium, 
or  slightly  excess  EDTA  (1  mM)  was  added  to  the 
medium.  These  results  suggest  that  the  bacterial 
growth  inhibition  at  high  concentration  of  NTA  is 
caused  by  the  sequestration  of  metal  ions  in  the 
medium.  (Author's  abstract) 
W87-01965 


SCP  PRODUCTION  OF  RHODOPSEUDO- 
MONAS  SPHAEROIDES  ON  PINEAPPLE 
WASTES, 

Kasetsart  Univ.,   Bangkok   (Thailand).   Dept.   of 

Microbiology. 

N.  Noparatnaraporn,  W.  Wongkornchawalit,  D. 

Kantachote,  and  S.  Nagai. 

Journal  of  Fermentation  Technology  JFTED8, 

Vol.  64,  No.  2,  p  137-143,  April  1986.  6  fig,  2  tab, 

17  ref. 

Descriptors:  'Single-cell  proteins,  'Wastewater 
treatment,  'Rhodopseudomonas,  'Pineapple  waste, 
•Food-processing  wastes,  Sucrose,  Glucose,  Fruc- 
tose, Feeds,  Industrial  wastes,  Bacteria,  Photosyn- 
thetic  bacteria. 

Rhodopseudomonas  sphaeroides  P47,  a  purple, 
non-sulfur,  photosynthetic  bacterium,  was  isolated 
from  fresh  water  in  the  Bangkok  area.  The  orga- 
nism was  selected  for  single-cell  protein  (SCP) 
production  from  pineapple  peel  waste  (total  sugar 
about  100  g/1)  based  on  its  high  growth  rate,  its 
ability  to  reduce  high  chemical  oxygen  demand 
(COD)  waste  from  110.3  to  16.3  g/1  (85.3%  reduc- 
tion), and  its  usefulness  as  feed  supplement  due  to 
the  high  contents  of  vitamin  B12  and  photopig- 
ments.  The  pineapple  waste  solution  contained  40. 1 
g  sucrose,  23.6  g  glucose,  and  14.0  g  fructose  per 
liter.  A  medium  was  prepared  by  the  addition  of 
(NH4)2HP04,  (NH4)2S04,  nicotinic  acid,  thia- 
mine-HCl,  and  biotin.  During  the  cultivation  under 
aerobic,  dark  conditions,  glucose  and  fructose 
were  preferentially  consumed  during  the  inductive 
stage  of  sucrose  consumption,  which  was  com- 
pletely used  up  to  the  end  of  cultivation  (60  h). 
The  cell  mass  produced  was  26.5  g  dry  cell/1  from 
100  g  total  sugar/1,  indicating  a  growth  yield  of 
0.45  g  cell/g  sugar  consumed.  R.  sphaeroides  P47 
might  be  useful  for  SCP  production  from  pineap- 
ple waste  since  2.5  tons  dry  cell/day  would  be 
recovered  from  150  tons  of  peel  waste/day  dis- 
charging from  a  medium-sized  pineapple  cannery 
in  Thailand.  (Author's  abstract) 
W87-01966 


SLUDGE      TREATMENT      AND      DISPOSAL 
PROCESSES, 

AZS  Corp.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02062 


SOLIDS  INVENTORY  CONTROL  THROUGH 
BELT  PRESS  FILTRATION, 

York  City  Environmental  Services  Dept.,  PA. 
C.  E.  Strehl. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  18,  May- June  1986. 

Descriptors:  'Wastewater  treatment,  'Sludge  dis- 
posal, 'Belt  filter  press,  'Polymer  feed  system, 
Incineration,  Odors,  York,  Pennsylvania,  Bio- 
chemical oxygen  demand,  Regulations, 
Wastewater  treatment,  Wastewater  facilities. 

The  city  of  York,  Pennsylvania,  wastewater  treat- 
ment plant  was  faced  with  two  problems  resulting 
from  disposal  of  sludge  through  process  of  thermal 
conditioning,  vacuum  filtration,  and  incineration: 
(1)  an  odor  problem  that  generated  numerous  com- 
plaints and  (2)  lack  of  any  provision  for  pretreat- 
ment  of  liquid  streams  from  processing  before  they 
were  returned  to  treatment.  Because  the  solids 
handling  system  was  not  continous,  the  plant  was 
alternately  in  violation  of  either  5-day  biochemical 
oxygen  demand  or  suspended  solids  regulations. 
The  solution  to  these  problems  was  installation  of  a 
2.5  M  belt  filter  press  and  associated  polymer  feed 
system.  (Rochester-PTT) 
W87-02063 


LEMOYNE,  PA  -  SLUDGE  DISPOSAL  PRAC- 
TICES, 

Lemoyne  Joint  Advanced  Waste  Treatment  Facili- 
ty, PA. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-02064 


SLUDGE  INCINERATION  AT  KISKI  VALLEY, 

Ecoenergetics,  Inc.,  Vacaville,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02065 


PERMANGANATE  TREATMENT  BRINGS 
ODOR  CONTROL  SUCCESS, 

Carus  Chemical  Co.,  La  Salle,  IL. 
R.  J.  Wilmont. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  24,  May-June  1986. 

Descriptors:  'Wastewater  treatment,  'Odor  con- 
trol, 'Potassium  permanganate  oxidation,  West 
Virginia,  New  York,  Wastewater  facilities. 

The  Clarksburg,  West  Virginia,  and  Albany 
County,  New  York,  wastewater  treatment  systems, 
which  are,  respectively,  4.6  mgd  and  54  mgd  (2 
plants)  experienced  problems  with  process  odors. 
In  the  Clarksburg  case  odors  were  in  the  surround- 
ing community,  generating  complaints,  whereas  in 
the  Albany  County  case,  the  concern  was  odors 
inside  the  facilities.  In  both  cases,  potassium  per- 
manganate oxidation  (CAIROX)  was  employed  to 
solve  the  problem.  A  dry-feed  approach  was  used 
in  the  West  Virginia  plant,  but  in  the  New  York 
plant  an  eductor  system,  purchased  from  potassium 
permanganate  supplier,  was  used  to  prepare  a  solu- 
tion. (Rochester-PTT) 
W87-02066 


COMPOSTING:    A    SLUDGE   MANAGEMENT 
METHOD  GETS  UPDATED, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02068 


SLUDGE     MANAGEMENT     PRACTICES     IN 
PHILADELPHIA, 

Philadelphia  Water  Dept.,  PA.  Sludge  Manage- 
ment Unit. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-02069 


XM 


3& 

.■:.-:■■. 


:•;■:- 


%*>; 


97 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


1 

: 


LANDFTLLING   EXPERIENCE   AT   CITY    OF 
LANCASTER, 

Sewage  Operations,  Lancaster,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02070 


INNOVATIVE  SLUDGE  MANAGEMENT: 
IMAGINATION  AND  TECHNOLOGY  GO  A 
LONG  WAY  TO  SOLVE  A  CITY'S  SLUDGE 
PROBLEM, 

VFL  Technology  Corp.,  Malvern,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02071 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-02072 


INTERPRETATION  OF  ACTIVATED  SLUDGE 
PLANT  PERFORMANCE  DATA, 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

M.  F.  Hamoda,  H.  A.  Al-Rqobah,  and  S.  E.  M. 
Hamam. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  21,  No.  4,  p  333-352,  May  1986.  13 
fig,  7  ref.  Kuwait  Univ.  Research  Council  Grant 
EV. 

Descriptors:  *Activated  sludge  process, 
•Wastewater  facilities,  *Effluents,  *Water  quality 
standards,  'Kuwait,  'Kinetics,  'Model  studies,  Bi- 
ological oxygen  demand,  Chemical  oxygen 
demand,  Solids  contact  process,  Aeration,  Baffles, 
Temperature  effects. 

Data  obtained  from  a  Kuwaiti  activated  activated 
sludge  plant  were  analyzed  using  mechanistic 
models  to  determine  performance  characteristics  in 
terms  of  effluent  quality  variations  and  kinetic  rela- 
tionships. It  was  found  that  effluent  quality  ex- 
pressed in  terms  of  biological  oxygen  demand  and 
chemical  oxygen  demand  was  directly  proportion- 
al to  food-to-microorganisms  (F/M)  loading  and 
inversely  related  to  solids  residence  time  (SRT). 
Effluent  quality  deteriorated  as  F/M  increased  or 
SRT  decreased.  A  0.4  F/M  ratio  and  five-day  SRT 
produced  a  biological  oxygen  demand  concentra- 
tion that  met  regulatory  requirements.  Plant  per- 
formance data  is  better  fitted  to  a  plug-flow  kinetic 
model  since  baffled-channel  type  aeration  basins 
are  used.  The  biochemical  reaction  rate  constant 
increases  with  temperature  and  can  be  interpreted 
by  an  Arhenius  plot.  (Michael-PTT) 
W87-02085 


THEORETICAL   AND   HYDRAULIC   MODEL 
STUDY  OF  A  CHLORINE  CONTACT  TANK, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-02121 


COMPARISON  OF  TREATMENT  METHODS 
FOR  PALM  OIL  MHX  EFFLUENT  (POME) 
WASTES, 

Lagos  Univ.  (Nigeria).  Dept.  of  Chemical  Engi- 
neering. 
J.  O.  Edewor. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBED,  Vol.  36,  No.  5,  p  212-218,  May 
1986.  4  tab,  1  ref. 

Descriptors:  'Palm  oil,  'Effluents,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  'An- 
aerobic digestion,  Nigeria,  Chemical  oxygen 
demand,  Acidity,  Alkalinity,  Sludge  digestion, 
Sludge  utilization,  Economic  analysis,  Sludge 
drying. 

The  efficiency  and  economic  value  of  several  di- 
gestion methods  used  to  recover  gases  and  fertiliz- 
ers from  palm  oil  mill  effluent  (POME)  in  Nigeria 
were  evaluated.  Several  variables  such  as  acidity/ 
alkalinity,  decay  efficiency  of  the  chemical  oxygen 
demand  (COD)  contents  of  POME,  economic  ben- 


efits of  digested  sludge  and  biogas  and  net  recov- 
ery abilities  are  reviewed.  The  COD  contents  of 
POME  must  be  reduced  to  an  acceptable  level 
before  sludge  can  be  used  as  fertilizer.  COD  reduc- 
tion efficiencies  and  economic  breakeven  points  for 
a  decanter/drier  system,  tank  digestion,  single- 
stage  anaerobic  pond  and  batch  pond  treatment 
methods  are  discussed.  It  is  concluded  that  the 
decanter/drier  method  and  tank  digester  system 
yield  optimal  treatment  results  at  relatively  low 
investment  costs.  (Michael-PTT) 
W87-02131 


USE  OF  MONOD  KINETICS  ON  MULTI- 
STAGE BIOREACTORS, 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

A.  Braha,  and  F.  Hafner. 

Water  Research  WATRAG,  Vol.   19,  No.   10,  p 

1217-1227,  1985.  4  fig,  18  ref. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  'Monod  kinetics,  'Bioreactors,  'Acti- 
vated sludge  process,  'Biological  wastewater  treat- 
ment, Enzymes,  Substrates,  Mathematical  equa- 
tions, Mathematical  models,  Design  criteria. 

Knowldege  of  the  significance  of  volume  and/or 
sludge  loads  gained  in  decades  of  operating  single- 
stage  activated  sludge  tanks  cannot  be  readily  ap- 
plied to  multi-stage  units.  This  problem  is  ad- 
dressed by  conducting  a  process  analysis  for  a 
series-connection  of  up  to  four  completely  stirred 
reactors  by  extending  the  Monod  reaction  kinetics 
model  for  enzyme-substrate  reactions.  Graphical 
solutions  are  also  presented  to  characterize  and 
design  a  cascade-connected  system.  (Michael-PTT) 
W87-02149 


FACTORS  INVOLVED  EN  THE  SETTLEMENT 
OF  ACTIVATED  SLUDGE:  I.  NUTRIENTS  AND 
SURFACE  POLYMERS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
C.  F.  Forster. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1259-1264,  1985.  6  fig,  4  tab,  20  ref. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Sedimentation,  'Nutrients,  'Polymers, 
Carbon  dioxide,  Phosphorus,  Aeration,  Molecular 
weight,  Interstitial  water,  Gel  filtration. 

The  settlement  characteristics  of  activated  sludge 
were  examined  in  relation  to  variations  in  the  main 
nutrients  such  as  carbon,  nitrogen  and  phosphorus 
present  in  sewage  being  fed  to  aeration  tanks  at 
full-scale  plants.  Results  confirmed  previous  work 
which  showed  that  certain  combinations  of  nutri- 
ents were  more  likely  to  cause  poor  settlement. 
The  molecular  weights  of  the  surface  polymers 
extracted  by  heat  from  activated  sludge  were  de- 
termined by  a  gel  filtration  unit  with  an  exclusion 
limit  of  100,000.  This  technique  found  distributions 
that  were  similar  to  those  previously  reported.  The 
actual  weight  of  the  major  fraction  increased  as 
sludge  settlement  deteriorated  which  could  be  due 
to  steric  effects  allowing  greater  amounts  of  inter- 
stitial water  to  be  bound  in  the  sludge.  Molecular 
weight  distributions  were  also  determined  with  a 
four  million  exclusion  limit  gel  system  which 
showed  the  presence  of  several  high  molecular 
weight  species,  the  highest  of  which  exceeded 
2,000,000.  (See  also  W87-02156)  (Author's  ab- 
stract) 
W87-02155 


FACTORS  INVOLVED  IN  THE  SETTLEMENT 
OF  ACTIVATED  SLUDGE:  II.  THE  BINDING 
OF  POLYVALENT  METALS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
C.  F.  Forster. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1265-1271,  1985.  2  fig,  9  tab,  28  ref. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Sedimentation,  'Metal  binding,  Poly- 
mers, Equilibrium,  Copper,  Zinc,  Chromium, 
Nickel,  Molecular  structure,  Gel  filtration. 


Extracellular  polymers  (ECP)  were  extraced  from 
a  series  of  activated  sludges  which  had  settlement 
properties  characterized  by  SSVI  values  ranging 
from  63  to  260.  Metal  binding  properties  were 
examined  by  gel  filtration  and  equilibrium  analysis. 
Conditional  stability  constants  for  the  metal/poly- 
mer sites,  the  number  of  binding  sites  per  molecule 
of  polymer  and  ECP  complexation  capacities  were 
quantified.  Equilibrium  analysis  was  used  to  assess 
the  number  of  binding  site  types  for  any  metal/ 
polymer  series.  Gel  filtration  results  showed  that 
the  affinity  series  varied  randomly  as  SSVI  varied 
and  that  the  number  of  binding  sites  did  not  exhibit 
any  particular  pattern  in  relation  to  settlement 
Equilibrium  analysis  showed  that  while  copper, 
zinc  and  chromium  behave  similarly  at  all  SSVI 
values,  nickel  behavior  depends  on  the  settlement 
properties  of  the  sludge.  (See  also  W87-02155) 
(Author's  abstract) 
W87-02156 


ACETOACETIC  ACID  AS  A  POTENTIAL  TRI- 
HALOMETHANE  PRECURSOR  DW  THE  BIO- 
DEGRADATION  INTERMEDIATES  PRO- 
DUCED BY  SEWAGE  BACTERIA, 

Kanagawa  Prefectural  Public  Health  Lab.,  Yoko- 
hama (Japan). 

S.  Itoh,  S.  Naito,  and  T.  Unemoto. 
Water  Research  WATRAG,  Vol.   19,  No.   10  p 
1305-1309,  1985.  5  fig,  2  tab,  19  ref. 

Descriptors:  'Acetoacetic  acid,  'Trihalomethane, 
•Biodegradation,  'Sewage  bacteria,  Sodium,  Glu- 
cose, Chloroform,  Wastewater  treatment,  Chlorin- 
ation. 

A  high  level  of  chloroform  was  produced  on 
chlorination  during  biodegradation  when  sodium 
linear  dodecylbenzenesulfonate  (LAS),  sodium  do- 
decylsulfate  (AS)  and  glucose  were  incubated  with 
sewage  bacteria.  The  primary  biodegradation  in- 
termediates of  LAS  and  AS  were  unable  to 
produce  a  high  level  of  chloroform.  Acetoacetic 
acid  produced  a  large  amount  of  chloroform  on 
chlorination  amounting  to  55.5%  on  a  molar  basis. 
Formation  of  acetoacetic  acid  during  biodegrada- 
tion was  determined  and  it  was  found  that  from  51 
to  87%  of  total  chloroform  produced  was  derived 
from  acetoacetic  acid.  These  results  indicate  that 
acetoacetic  acid  is  a  potential  chloroform  precur- 
sor in  the  biodegradation  of  organic  materials  by 
sewage  bacteria.  (Author's  abstract) 
W87-02161 


FACTORS  AFFECTING  THE  VERMISTABILI- 
ZATION  PROCESS:  TEMPERATURE,  MOIS- 
TURE CONTENT  AND  POLYCULTURE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

R.  C.  Loehr,  E.  F.  Neuhauser,  and  M.  R.  Malecki. 
Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1311-1317,  1985.  8  fig,  4  tab,  10  ref.  NSF  Grant 
No.  ISP-8016764. 

Descriptors:  'Earthworms,  •Vermistabilization, 
•Aerobic  conditions,  'Biological  treatment, 
•Wastewater  treatment,  Waste  disposal,  Organic 
wastes,  Temperature,  Sludge  digestion. 

Several  factors,  including  temperature,  moisture 
content  of  waste  material  and  polyculture,  were 
evaluated  in  a  study  of  organic  waste  stabilization 
using  earthworms  (vermistabilization).  Several 
earthworm  species  were  studied.  The  best  growth 
and  reproduction  occurred  at  temperatures  be- 
tween 20  and  25  C.  Growth  was  reduced  at  30  C 
and  death  occurred  at  35  C.  Of  the  species  studied, 
E.  fetida  produced  the  largest  number  of  young  in 
a  20-week  study.  Optimal  growth  of  this  species 
occurred  in  media  with  a  total  solids  content,  wet 
basis,  of  between  9-16%.  Polyculture  did  not 
appear  to  have  any  advantages  over  monoculture. 
(Michael-PTT) 
W87-02162 


METHANOGENIC  DEGRADATION  OF  FOUR 
PHENOLIC  COMPOUNDS, 

New  York  Univ.  Medical  Center,  NY.  Inst,  ol 
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Environmental  Medicine. 

■  Y.  Young,  and  M.  D.  Rivera. 

/ater  Research  WATRAG,  Vol.   19,  No.   10,  p 

325-1332,  1985.  2  tab,  6  fig,  38  ref.  NIEHS  Grant 

ES00260,    EPA    Grant    R80977010,    NSF   Grant 

EE81 18018. 

descriptors:  'Methanogenesis,  'Microbial  degra- 
ition,  'Phenolic  compounds,  'Wastewater  treat- 
icnt.  Anaerobic  digestion,  Metabolism,  Acetate, 
[ineralization,  Dehydroxylation,  Demethylation, 
benol,  Phloroglucinol,  Hydroquinone,  Cresol. 

he  anaerobic  metabolism  of  phenol,  phloroglucin- 
I,  hydroquinone  and  p-cresol  under  methanogenic 
anditions  was  characterized  and  anaerobic  batch 
udies  were  conducted  with  inocula  from  a  munic- 
tal  sewage  treatement  plant  digester.  Substrate 
.incentrations,  gas  formation  and  several  interme- 
iates  formed  during  degradation  were  monitored 
ir  over  a  year.  Metabolism  rates  and  gas  forma- 
on  generally  increased,  except  for  p-cresol,  when 
te  microbial  community  became  acclimated  to 
tch  of  the  phenolic  compounds.  Stoichiometric 
•gradation  was  observed  with  all  four  compounds 
id  acetate  was  present  as  a  methanogenic  precur- 
>r.  Phloroglucinol,  hydroquinone  and  p-cresol 
ere  metabolized  to  phenol  before  mineralization 
hich  indicated  that  dehydroxylation  and  demeth- 
iation  occurs  during  the  initial  metabolic  phase, 
vidence  suggests  that  demethylation  is  the  rate 
miring  factor  for  anaerobic  p-cresol  metabolism. 
Vuthor's  abstract) 
W-02164 


SE  OF  WOLLASTONTTE  FOR  THE  TREAT- 
IENT  OF  CU(TD  RICH  EFFLUENTS, 

anaras  Hindu  Univ.,  Varanasi  (India). 
..  K.  Panday,  G  Prasad,  and  V.  N.  Singh, 
fater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 
b.  3/4,  p  287-296,  1986. 

lescriptors:  'Wollastonite,  'Copper,  Wastewater 
eatment,  Clay,  Chemical  analysis,  Adsorption 
otherm,  Adsorption  dynamics,  Desorption,  Hy- 
rogen  i  concentration,  Electrokinetics,  Langmuir 
otherm. 

he  study  of  the  feasibility  of  Cu(II)  removal  by 
ollastonite,  an  unconventional  adsorbent,  is  pre- 
mted.  The  adsorption  technique  using  wollaston- 
e  has  been  applied  for  the  removal  of  Cu(II)  from 
]ueous  solutions.  The  low  concentration,  high 
mperature  and  alkaline  pH  favor  the  removal  of 
u(IT).  The  Langmuir  isotherm  was  used  to  repre- 
nt  the  equilibrium  data  at  different  temperatures, 
he  apparent  heat  of  adsorption  has  been  found  to 
:  5.926  Cal  per  mol.  The  uptake  of  Cu(II)  is 
iffusion  controlled  and  the  mass  transfer  coeffi- 
tent  is  0.000036  cm  per  second.  The  maximum 
rmoval  of  Cu(H)  in  alkaline  medium  has  been 
(plained  on  the  basis  of  the  uptake  of  hydrolyzed 
Isorbate  species  by  the  active  surface  sites  of 
Jsorbent.  The  results  of  these  investigations  are 
uite  useful  in  developing  an  appropriate  technolo- 
y  for  designing  a  wastewater  treatment  plant  for 
le  removal  of  Cu(II)  and  regeneration  of  wollas- 
mite.  This  process  will  be  economical  and  handy. 
Hain-PTT) 
/87-02189 


VALUATTNG  AND  UTILIZING  BIOKTNETIC 
ONSTANTS  IN  ACTIVATED  SLUDGE, 

^irginia  Military  Inst.,  Lexington.  Dept.  of  Civil 

Engineering. 

-  O.  Mines,  Jr.,  and  J.  H.  Sherrard. 

Yater,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

lo.  3/4,  p  323-328,  1986.  3  4  ref. 

Jescriptors:  'Biokinetics,  'Activated  sludge, 
Wastewater  treatment,  Mathematical  models,  He- 
trotrophic  reactions,  Autotrophic  reactions,  Stoi- 
hiometric  equations. 

"he  following  problem  is  directed  toward  practic- 
ig  design  engineers  and  treatment  plant  operators 
3  illustrate  some  of  the  precautions  that  must  be 
sed  when  evaluating  and  utilizing  biokinetic  con- 
fants  in  biokinetic  models.  Stoichiometric  equa- 
ions  developed  from  biokinetic  equations  are  pre- 
ented  for  evaluating  and  utilizing  biokinetic  con- 


stants in  the  design  and  operation  of  the  activated 
sludge  process.  Using  biokinetic  constants  devel- 
oped from  non-nitrifying  conditions  or  total  system 
biokinetic  constants  rather  than  individual  true  bio- 
kinetic constants  for  the  heterotrophic  and  autotro- 
phic reactions  will  lead  to  incorrect  estimates  of 
the  daily  waste  sludge  production.  (Main-PTT) 
W87-02192 


PROTOTHECA  (ACHLORIC  ALGA)  IN 
WASTEWATER, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Microbiology. 

R.  S.  Pore,  D.  F.  Boehm,  and  E.  A.  Barnett. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  3/4,  p  355-362,  1986.  1  fig,  14  ref. 

Descriptors:  'Prototheca,  'Wastewater  treatment, 
•Anaerobic,  Biological  film  digestion,  Effluents, 
Sludge,  Sediments,  Flocculation. 

In  conjunction  with  the  start-up  of  a  secondary 
wastewater  treatment  facility,  population  levels  of 
Prototheca  sp.  were  measured.  Wastewater  influ- 
ent levels  of  the  algae  were  <  100  per  mL.  Howev- 
er, Prototheca  sp.  trapped  in  the  biological  film 
reached  levels  >  10,0000  per  mL.  Effluent  levels 
were  only  slightly  less  than  influent  levels  because 
effluent  contained  the  breaking  off  film.  The  film 
along  with  the  primary  sediment  retained  the  high 
level  of  Prototheca  throughout  the  20  day  anaero- 
bic digestion;  however,  growth  was  not  thought  to 
occur.  Depending  on  the  method  of  floccculation, 
dewatering,  and  disposal,  various  levels  of  Prototh- 
eca were  returned  to  the  environment  in  the  sludge 
and  effluent.  The  dynamic  change  in  the  Prototh- 
eca population  levels  in  the  maturing  film  was 
thought  to  reflect  the  preference  for  the  higher 
BOD  influent.  This  change  was  manifest  during  he 
fourth  month  after  start-up,  as  well  as  when  com- 
paring the  film  at  the  start  with  that  at  the  end  of 
the  secondary  treatment  train.  (Author's  abstract) 
W87-02193 


EFFECT  OF  HtON  OXIDE  REMOVAL  ON 
HEAVY  METAL  SORPTION  BY  ACID  SUB- 
SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02194 


AMOEBAE  IN  A  WASTE  STABILIZATION 
POND  SYSTEM  IN  MEXICO, 

Bulgarian  Ecological  Society,  Svishtov. 

F.  Rivera,  G.  Garcia,  A.  Lugo,  E.  Zierold,  and  J. 

Islas. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  28, 

No.   1/2,  p   185-198,   1986.  2  fig,  5  tab,  35  ref. 

Descriptors:  'Amoebae,  'Waste  stabilization 
ponds,  Pathogens,  Free-living  amoebae,  Alkalinity, 
Temperature,  Wastewater  treatment,  Mexico. 

A  protozoological  survey  was  performed  to  ana- 
lyze the  organisms  of  the  subphylum  Sarcodina 
Schmarda,  present  in  waste  stabilization  ponds  lo- 
cated at  Santo  Tomas  Atzingo,  Mexico,  from 
March  to  December  1981.  The  amoebae  isolated 
were  identified  and  counted.  Several  physiochemi- 
cal  parameters  (dissolved  oxygen,  pH,  C02,  tem- 
perature, acidity,  hardness,  and  alkalinity)  were 
also  determined  and  correlated  with  the  biological 
data.  Thirteen  amoebic  species  were  isolated  and 
identified  including  one  pathogentic  species  (Enta- 
moeba histolytica),  three  species  that  have  human 
pathogenic  strains,  two  opportunistic  species,  and 
seven  free-living  species.  A  clear  correlation  be- 
tween the  number  of  amoebae  and  the  temperature 
and  alkalinity  of  the  system  was  found.  The  re- 
moval capacity  of  the  ponds  for  E.  histolytica 
varied  from  30  to  100%  during  the  survey.  The 
amoebae  showed  a  succession  in  space  and  time  in 
the  system  studied.  (Author's  abstract) 
W87-O2205 


WATER  CYCLE  AS  A  SOURCE  OF  PATHO- 
GENS, 

North  West  Water  Authority,  Warrington  (Eng- 


land). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02208 


BIOLOGICAL  TREATMENT  OF  INDUSTRIAL 
WASTEWATER:  A  MICROBIOLOGICAL 
BASIS  FOR  PROCESS  PERFORMANCE, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 
G.  Hamer,  T.  Egli,  and  K.  Mechsner. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  127S-140S,  1985.  7  fig,  38 
ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Industrial  wastewater,  'Biodegrada- 
tion,  Effluents,  Substrates,  Carbon,  Nitrogen,  Nu- 
trients, Microbiological  studies,  Lysis,  Aerobic 
treatment,  Microorganisms. 

Biological  treatment  processes  for  industrial 
wastewater  are  reviewed  in  relation  to  the  physio- 
logical and  behavioral  characteristics  of  biotreat- 
ment  microorganisms.  Biotreatment  enhancement 
and  inhibiting  factors  such  as  temperature,  sub- 
strate/nutrient availability  and  fluctuations,  co-me- 
tabolism and  microbial  associations  and  lysis  and 
'cyrptic'  growth  in  which  a  species  is  utilized  as  a 
substrate  by  another  species  are  examined.  The 
importance  of  microbial  associations  for  the  degra- 
dation of  individual  and  mixed  industrial  pollutants 
is  emphasized.  (Michael-PTT) 
W87-02216 


TREATMENT  OF  WASTES  BY  ALGAL  CUL- 
TURE, 

West    of   Scotland    Agricultural    Coll.,    Auchin- 
cruive.  Dept.  of  Microbiology. 
H.  J.  Fallowfield,  and  M.  K.  Garrett. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  187S-205S,  1985.  3  fig,  7  tab, 
132  ref. 

Descriptors:  'Wastewater  treatment,  'Algae,  'Sta- 
bilization ponds,  Pilot  plants,  Northern  Ireland, 
Nutrients,  Biochemical  oxygen  demand,  Biomass. 

Methods  of  wastewater  treatment  using  algal  cul- 
ture are  evaluated  and  compared.  The  operations 
and  effectiveness  of  anaerobic,  facultative  and  mat- 
uration waste  stabilization  and  high  rate  algal 
ponds  (HRAP)  are  reviewed.  Pilot  plant  experi- 
ence with  an  HRAP  system  in  Northern  Ireland  is 
described  in  relation  to  nutrient  and  biochemical 
oxygen  demand  reduction,  biomass  production  and 
stability  and  species  composition.  Harvesting  tech- 
nology, product  composition  and  rate  limiting  fac- 
tors for  HRAP  technology  are  also  examined.  It  is 
concluded  that  biomass  production  and  pollution 
control  benefits  have  been  significant  influences  on 
HRAP  technology  development  and  that  future 
development  is  likely  to  focus  on  end-product  utili- 
zation, refinement  of  harvesting  techniques  and 
further  development  of  mixing  strategies  to  im- 
prove process  performance.  (Michael-PTT) 
W87-02219 


EVALUATION  OF  GRAPHITIZED  CARBON 
BLACK  CARTRIDGES  FOR  RAPID  ORGANIC 
TRACE  ENRICHMENT  FROM  WATER:  AP- 
PLICATION TO  PRIORITY  POLLUTANT 
PHENOLS, 

Rome  Univ.  (Italy).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02232 


USE  OF  THE  UASB  REACTOR  FOR  THE  AN- 
AEROBIC TREATMENT  OF  STDLLAGE  FROM 
SUGAR  CANE  MOLASSES, 

Planta  Piloto  de  Procesos  Industrials  Microbiolo- 
gics, Tucuman  (Argentina). 
F.  Sanchez  Riera,  P.  Cordoba,  and  F.  Sineriz. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
27,  No.  12,  p  1710-1716,  December  1985.  5  fig,  3 
tab,  20  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


1 


Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Stillage,  'Sugarcane,  Argentina,  Chem- 
ical oxygen  demand,  Methane,  Sludge  digestion, 
Biomass. 

The  feasibility  and  advantages  of  using  the  UASB 

{>acked-bed  reactor  for  anaerobic  treatment  of  stil- 
age  from  sugarcane  distilleries  in  Argentina  are 
discussed.  Results  obtained  from  using  a  100-liter 
UASB  reactor  treating  stillages  with  chemical 
oxygen  demand  (COD)  values  between  35  and  100 
grams  COD  per  liter  are  presented.  Loading  rates 
of  up  to  24  grams  COD  per  liter  per  day  were 
applied  and  resulted  in  an  average  COD  removal 
of  75%.  Biogas  production  increased  with  organic 
load  and  average  methane  content  was  58%.  Dis- 
tribution of  settling  velocities  indiciated  good  for- 
mation of  biomass  pellets.  A  system  interruption  of 
55  days  at  ambient  temperature  was  well  tolerated. 
(Michael-PTT) 
W87-02237 


GRAIN  SORGHUM  STILLAGE  RECYCLING: 
EFFECT  ON  ETHANOL  YIELD  AND  STIL- 
LAGE QUALITY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

R.  P.  Egg,  J.  M.  Sweeten,  and  C.  G.  Coble. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

27,  No.  12,  p  1735-1738,  December  1985.  5  tab,  4 

ref. 

Descriptors:  'Stillage,  'Wastewater  treatment, 
•Water  reuse,  'Recycling,  'Sorghum,  'Ethanol, 
Fermentation,  Pilot  plants,  Chemical  oxygen 
demand,  Conductivity,  Pollution  load. 

The  effects  of  recycling  different  levels  of  thin 
stillage  from  grain  sorghum  on  ethanol  yield  and 
stillage  characteristics  were  investigated.  Stillage 
was  separated  into  thin  stillage  and  wet  solids 
fractions.  A  portion  of  thin  stillage  was  recycled  as 
cooking  water  in  fermentation  runs  in  bench-scale 
and  pilot  plant  ethanol  production  facilities.  When 
thin  stillage  replaced  50-75%  of  the  cooking  water, 
large  increases  occurred  in  solids  content,  chemical 
oxygen  demand  and  electrical  conductivity.  While 
the  volume  of  thin  stillage  requiring  treatment  or 
disposal  decreased,  there  was  no  comparable  re- 
duction in  total  pollutant  load.  Recycling  had  little 
effect  on  the  quality  of  the  wet  solids  fraction. 
Ethanol  yield  was  reduced  after  three  to  five  runs 
at  the  high  levels  of  stillage  recycle  used.  (Michael- 
PTT) 
W87-02238 


DETAILED  STUDY  OF  ANAEROBIC  DIGES- 
TION OF  SPntULINA  MAXIMA  ALGAL  BIO- 
MASS, 

Laval  Univ.,  Quebec.  Dept.  de  Genie  Chimique. 

R.  Samson,  and  A.  LeDuy. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  7,  p  1014-1023,  July  1986.  3  fig,  6  tab,  32 

ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Algae,  'Biomass,  Ammonia,  'Spirulina 
maxima,  Retention  time,  Volatile  acids,  Volatile 
solids,  Temperature  effects,  Methane,  Ions,  Alka- 
linity, Hydrogen  ion  concentration,  Nitrogen,  Ki- 
netics. 

The  results  of  detailed  analysis  of  anaerobic  diges- 
tion of  Spirulina  maxima  algal  biomass  are  present- 
ed. The  influence  of  various  combinations  of  reten- 
tion times,  volatile  solids  concentrations  and  tem- 
peratures in  the  range  of  psychrophilic  and  ther- 
mophilic were  investigated.  A  correlation  matrix 
was  used  to  evaluate  the  interdependence  of  pa- 
rameters such  as  biogas  production  and  composi- 
tion, methane  production  rate  and  yield,  volatile 
solids  reduction,  energy  efficiency,  ionized  and 
nonionized  volatile  acids,  alkalinity,  ammonia-ni- 
trogen, pH  and  electrode  potential.  Kinetic  model- 
ing of  data  on  the  inhibitory  effects  of  volatile 
acids  and  ammonia  on  methane  generation  is  also 
discussed.  (Michael-PTT) 
W87-02239 


INT-DEHYDROGENASE  TEST  FOR  ACTIVAT- 
ED SLUDGE  PROCESS  CONTROL, 


Florida  Univ.,  Gainesville.  Lab  of  Environmental 

Microbiology. 

J.  M.  Lopez,  B.  Koopman,  and  G.  Bitton. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  7,  p  1080-1085,  July  1986.  7  fig,  1  tab,  39 

ref. 

Descriptors:  'Wastewater  treatment,  'Dehydro- 
genase, 'Activated  sludge,  Redox  dyes,  Oxygen 
uptake,  Toxicity,  Hydrogen  ion  concentration, 
Chlorine,  Sewage  bacteria,  Industrial  wastes,  En- 
zymes, Discharge,  Bioindicators. 

The  effect  of  process  variables  on  dehydrogenase 
activity  assay  of  activated  sludge  using  the  redox 
dye  2-(p-iodophenyl)-3-(p-nitrophenyl)  -5-phenyl- 
tetrazolium  chloride  (INT)  was  investigated.  INT- 
dehydrogenase  activity  (INT-DHA)  was  directly 
proportional  to  INT  dosage  and  inversely  propor- 
tional to  biomass  concentration  over  limited 
ranges.  INT  dosages  over  2.5mM  were  toxic  to 
dilute  activated  sludge  suspensions.  INT-DHA  was 
greatest  near  pH  9,  while  peak  oxygen  uptake  rate 
(OUR)  occurred  at  pH  8.  Both  INT-DHA  and 
OUR  varied  inversely  with  the  age  of  sludge,  but 
INT-DHA  was  more  sensitive  to  sludge  age.  Cor- 
relations of  INT-DHA  and  OUR  of  chlorine 
stressed  activated  sludge  were  found  at  sludge  ages 
between  2.2  and  7  days.  INT-DHA  may  be  an 
indicator  of  the  toxic  shock  caused  by  addition  of 
industrial  wastes  to  municipal  systems.  Routine 
monitoring  of  INT-DHA  using  sewage  bacteria  as 
indicator  organisms  could  be  a  valuable  tool  in 
identifying  and  controlling  toxic  discharges.  (Mi- 
chael-PTT) 
W87-02240 


MIXED  CULTURE  MODEL  OF  ANAEROBIC 
DIGESTION:  APPLICATION  TO  THE  EVAL- 
UATION OF  STARTUP  PROCEDURES, 

California    Inst,    of   Tech.,    Pasadena.    Dept.    of 
Chemical  and  Environmental  Engineering. 
A.  Dalla-Torre,  and  G.  Stephanopoulos. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  7,  p  1106-1118,  July  1986.  4  fig,  7  tab,  29 
ref. 

Descriptors:  'Wastewateer  treatment,  'Anaerobic 
digestion,  'Mathematical  models,  Microorganisms, 
Mathematical  equations,  Hydrolysis,  Organic  load- 
ing, Acetogenesis,  Methanogenesis,  Prediction, 
Hydrogen  ion  concentration,  Feed  rates, 
Wastewater  disposal. 

A  mathematical  model  that  describes  the  interac- 
tions among  the  microbial  populations  in  an  anaer- 
obic digester  and  their  effect  on  digester  perform- 
ance was  constructed.  The  model  considers  all 
basic  steps  of  anaerobic  digestion,  such  as  organic 
solids  hydrolysis,  acetogenesis  and  methanogene- 
sis, one  or  more  of  which  may  limit  or  cause  the 
process  to  fail.  Microorganisms  were  grouped  ac- 
cording to  functional  performance  and  interactions 
among  populations  were  analyzed  by  identifying 
effects  on  the  abiotic  medium.  Rate  equations  and 
parameter  values  were  obtained  from  results  re- 
ported in  literature,  but  since  several  values  were 
estimated,  the  model  is  expected  to  give  only  semi- 
quantitative predictions.  The  model  was  validated 
by  comparing  its  predictions  to  actual  digester 
operation.  Several  startup  procedures  such  as  pH 
control,  intial  feed  rate  and  initial  distribution  were 
evaluated  in  relation  to  model  predictions.  Im- 
provements in  current  operational  practices  are 
suggested  in  order  to  minimize  startup  time.  (Mi- 
chael-PTT) 
W87-02241 


SOLID  WASTE  COMPOSTING  GAINS  NEW 
ENERGY, 

N.  Goldstein. 

Biocycle   BCYCDK,   Vol.    27,   No.   7,   p   21-25, 

August  1986. 

Descriptors:  'Composting,  'Waste  disposal,  'Solid 
wastes,  Rural  areas,  Marketing,  Cost  analysis,  Con- 
tamination, Regulations,  Landfills. 

The  prospects  for  expanded  use  of  solid  waste 
composting  techniques  by  municipalities  are  exam- 
ined. Solid  waste  composting  appears  to  be  a  more 


attractive  waste  disposal  alternative  for  smaller, 
rural  communities.  The  viability  of  large-scale 
composting  systems,  technological  parameters  of 
composting  operations,  market  potential  for  solid 
waste  compost  and  relative  costs  of  composting 
are  reviewed.  Barriers  to  implementation  of  com- 
posting projects  include  concerns  over  contamina- 
tion, marketability  of  byproducts,  regulatory  con- 
straints and  the  existence  of  substandard  landfills 
(Michael-PTT) 
W87-02242 


COMPOSTING  PROCESS  DESIGN  CRITERIA; 
PART  I-FEED  CONDITIONING, 

R.  T.  Haug. 

Biocycle   BCYCDK   Vol.   27,   No.   7,   p   38-43, 

August  1986.  8  fig,  2  ref.  append. 

Descriptors:  'Waste  disposal,  'Composting, 
•Design  criteria,  Feed  conditioning,  Mathematical 
equations,  Energy,  Process  control,  Recycling, 
Mixing. 

The  feed  conditioning  needed  to  close  the  energy 
balance  and  produce  a  feed  mixture  with  free  air 
space  in  a  composting  system  is  examined.  Struc- 
tural conditioning  processes  are  evaluated,  includ- 
ing conditioning  with  product  recycle,  addition  of 
organic  amendments  and  conditioning  with  energy 
amendments  and  product  recycle  for  additional 
structural  conditioning.  Design  criteria  are  recom- 
mended for  determining  mixture  proportions.  (Mi- 
chael-PTT) 
W87-02244 


CHEMICAL  AND  BACTERIOLOGICAL  COM- 
POSITION OF  GRANULAR  METHANOGENIC 
SLUDGE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

J.  Dolfing,  A.  Griffioen,  A.  R.  W.  van  Neerven, 

and  L.  P.  T.  M.  Zevenhuizen. 

Canadian  Journal  of  Microbiology  CJMIAZ,  VoL 

31,  No.  8,  p  744-750,  August  1985.  4  fig,  3  tab,  29 

ref. 

Descriptors:  'Methanogenic  bacteria,  'Wastewater 
analysis,  'Methanogenic  sludge,  'Sample  prepara- 
tion, Scanning  electron  microscopy,  Drying, 
Freeze  drying,  Polymers,  Bacterial  analysis,  Chem- 
ical composition,  Sedimentation,  Sugarcane,  An- 
aerobic digestion,  Phenol. 

Critical  point  drying  and  freeze  drying  methods 
for  preparing  granular  type  sludge  samples  from  an 
upflow  anaerobic  sludge  blanket  reactor  used  in 
processing  sugar  factory  wastewater  were  com- 
pared. Critical  point  drying  permitted  observations 
of  extracellular  material  and  intact  cells  by  scan- 
ning electron  microscopy.  The  effects  of  different 
extraction  methods  for  isolation  of  extracellular 
polymers  was  also  investigated.  Water-phenol  left 
most  of  the  cells  intact  and  was  found  to  be  an 
efficient  extraction  method.  The  high  resistance  of 
granules  against  disintegration  by  various  chemical 
methods  suggested  that  different  extracellular 
polymers  and  probably  different  groups  of  orga- 
nisms contributed  to  the  matrix  in  which  the  bacte- 
ria were  embedded.  The  chemical  composition  of 
the  granules  did  not  differ  from  the  composition  of 
the  bacteria.  The  buoyant  density  of  the  granules 
indicated  that  the  methanogenic  consortia  used 
simple  agglomeration  to  improve  their  settling 
characteristics.  (Author's  abstract) 
W87-02255 


ALTERNATE  SEWERS-NO  LONGER  ALTER- 
NATE, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02264 


CHARACTERIZATION  OF  DENITRIFYING 
BACTERIA  IN  THE  VARIOUS  COMPART- 
MENTS OF  A  BIOLOGICAL  SEWAGE  PLANT, 
(CHARAKTERISIERUNG  DER  DENITRIFI- 
ZIERENDEN  MIKROFLORA  IN  DEN  VERS- 
CHIEDENEN  REINIGUNGSSTUFEN  EINER 
BIOLOGISCHEN  KLARANLAGE), 


100 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


ohenheim  Univ.,  Stuttgart  (Germany,  F.R.). 
.  Schmider,  and  J.  C.  G.  Ottow. 
jchiv  fuer  Hydrobiologie  AHYBAY,  Vol.  106, 
o.  4,  p  497-512,  June  1986.  2  fig,  5  tab,  55  ref. 

lescriptors:  'Wastewater  treatment  facilities, 
Denitnfication,  'Bacteria,  'Classification, 
twage,  Acinetobacter,  Moraxella,  Pseudomonas, 
Jcagines,  Hyphomicrobium,  Empedobacter,  Aer- 
monas.   Activated   sludge,   Sedimentation  tanks. 

hroughout  a  two  year  period,  various  groups  of 
snitrifying  bacteria  were  determined  quantitative- 
'  in  the  various  compartments  of  a  biological 
wage  plant  (Stuttgart-Busnau)  and  compared 
ith  the  denitrifying  population  of  a  trickling  filter 
stem  (Stuttgart-Pheningen).  The  most  abundant 
rains  were  isolated,  characterized  by  morphologi- 
l  and  physiological  properties,  and  identified, 
lembers  of  the  genus  Acinetobacter  spp. /Morax- 
la  spp.  were  widely  distributed  in  the  influent, 
hereas  prototrophic  bacteria  of  the  genus  Pseu- 
Dmonas  (P.  aeruginosa  and  P.  stutzeri),  Alcali- 
aies  denitrificans  and  Hyphomicrobium  spp.  con- 
ituted  the  main  part  of  the  denitrifying  flora  in 
:tr  ated  sludge.  With  increasing  wastewater  puri- 
caoon,  the  number  of  prototrophic  denitrifying 
icteria  (Acinetobacter  spp.,  Pseudomonas  spp.) 
iminished  while  auxotrophic  representatives  (Aer- 
monas  spp.,  'Empedobacter'  spp.)  increased.  Most 
F  the  abundant  denitrifying  bacteria  isolated  from 
\e  denitrification  tank,  were  classified  as  unde- 
sribed  species  of  Aeromonas  spp.  and  'Empedo- 
icter"  spp..  Eighteen  non-motile,  oxidase-nega- 
ve,  anaerogenic-fermentative,  gram-negative  rods 
rpresent  a  new  group  of  so  far  undescribed  deni- 
ifying  bacteria,  and  were  allocated  tentatively  as 
lembers  of  'Empedobacter'.  Representatives  of 
lese  bacteria  were  characteristics  for  both  the 
enitrification-  and  final  sedimentation  tanks.  Pseu- 
omonas  aeruginosa,  P.  stutzeri,  Alcaligenes  deni- 
ificans  and  Aeromonas  spp.  proved  to  be  the 
lost  dominant  denitrifying  organisms  in  the  out- 
ow  of  a  trickling  filter.  (Author's  abstract) 
/87-02334 


ALE  OF  THREE  GIANT  SEWERAGE  SYS- 
EMS, 

_  J.  Barletta,  and  R.  A.  Webber. 
;umal    -   Water    Pollution   Control   Federation 
WTFA5,  Vol.  58,  No.  9,  p  871-879,  September 
986.  4  fig,  2  tab,  1  ref. 

>escriptors:  'Wastewater  treatment  facilities, 
California,  'Los  Angeles,  Wastewater  treatment, 
Wastewater  renovation,  Water  reuse,  Sewage, 
inergy,  Glendale,  Pomona,  Jose  Creek,  Puente 
[ills. 

"he  city  of  Los  Angeles,  the  Los  Angeles  County 
amtation  Districts,  and  the  Orange  County  Sani- 
»non  Districts  serve  a  basin  area  that  has  experi- 
nced  some  of  the  fastest  growth  in  the  state  and 
be  nation  over  the  last  40  years.  This  has  made 
inovative  methods,  coalitions,  and  processes  for 
vtxei  reuse  an  absolute  necessity  when  planning 
or  present  and  future  water  use.  This  heavily 
opulated  area  is  a  desert,  therefore  water  supply 
i  critical  and  wastewater  reuse  is  essential.  Energy 
i  a  precious  commodity  and  its  recovery  from 
reatment  processes  and  products  has  been  given 
dgh  priority.  The  purpose  of  this  article  is  to  give 
n  overview  of  some  of  the  unique  sewerage  sys- 
ems  of  the  area,  such  as  the:  (1)  hyperion  energy 
ecovery  system  of  the  City  of  Los  Angeles;  (2) 
rerminal  Island  Treatment  Plant;  (3)  Los  Angeles- 
jlendale  Water  Reclamation  Plant;  (4)  Donald  C 
nilman  Water  Reclamation  Plant;  (5)  San  Jose 
2reek  Water  Reclamation  Plant;  (6)  Pomona 
Vater  Reclamation  Plant;  and  (7)  Puente  Hills 
-andfill.  (Lantz-PTT) 
V87-02347 


VOLATILE  ORGANICS  IN  THE 

WASTEWATER  AND  AIRSPACES  OF  THREE 
WASTEWATER  TREATMENT  PLANTS, 

Cincinnati  Univ.,  OH. 

V.  S.  Dunovant,  C  S.  Clark,  S.  S.  Que  Hee,  V.  S. 

Hertzberg,  and  J.  H.  Trapp. 

lournal   -   Water    Pollution    Control    Federation 

rwPFA5,  Vol.  58,  No.  9,  p  886-895,  September 


1986.  4  fig,  9  tab,  36  ref.  NIEHS-00159. 


Descriptors:  'Volatile  organics,  'Wastewater, 
•Wastewater  treatment  facilities,  Gas  chromatog- 
raphy, Industrial  wastewater,  Air  pollution,  Chem- 
ical analysis,  Sewage. 

A  study  of  volatile  organic  compounds  in 
wastewater  and  airspaces  at  three  wastewater 
treatment  plants  was  conducted  in  late  summer, 
1982.  Concentrations  of  organic  vapors  responsive 
to  direct-reading  flame  ionization  detection  (FID) 
were  highest  at  the  plant  with  the  largest  propor- 
tion of  influent  industrial  wastewater.  The  concen- 
trations tended  to  be  highest  later  in  the  day,  and 
later  in  the  week  at  all  three  plants.  Gas  chromato- 
graphic analysis  for  24  priority  pollutants  in  air 
samples  revealed  that  specific  compounds  account- 
ed for  less  than  10%  of  the  total  FID-response. 
There  were  several  correlations  of  specific  com- 
pounds in  the  wastewater  with  those  in  the  sewer 
air  and  of  specific  compounds  in  the  air  with  total 
FID-response  at  one  plant.  (Author's  abstract) 
W87-02348 


NITRIFICATION  IN  TRICKLING  FILTERS, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

D.  S.  Parker,  and  T.  Richards. 

Journal    -   Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  9,  p  896-902,  September 

1986.  8  fig,  3  tab,  10  ref. 

Descriptors:  'Nitrification,  'Trickling  filters, 
•Wastewater  treatment,  Biological  oxygen 
demand,  Design  standards,  Organic  loading,  He- 
terotrophic bacteria. 

Increased  interest  in  trickling  filter  application  in 
the  eighties  has  led  to  a  need  for  more  complete 
process  design  information  for  cases  where  simul- 
taneous nitrification  and  BOD  removal  is  prac- 
ticed. Data  from  two  pilot  studies  provided  a  basis 
for  rationalizing  process  design  relationships.  Total 
organic  loading  per  unit  surface  area  is  a  more 
rational  design  basis  than  organic  loading  per  unit 
volume,  but  it  does  not  fully  account  for  the  differ- 
ences in  media  types.  Because  of  competition  be- 
tween heterotrophic  bacteria  and  nitrifiers,  nitrifi- 
cation is  not  initiated  in  the  tower  until  soluble 
BOD5  concentrations  in  the  liquid  film  are  re- 
duced to  20  mg/L  or  less.  (Author's  abstract) 
W87-02349 


OVERLAND  FLOW  TREATMENT  OF 
WASTEWATER  AT  FLORIDA  STATE  PRISON, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

A.  R.  Overman,  and  D.  W.  Wolfe. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  9,  p  903-910,  September 

1986.  17  fig,  7  ref.  EPA  Contract  12739010. 

Descriptors:  'Overland  flow,  'Wastewater  treat- 
ment, 'Florida  State  Prison,  Ammonia,  Biological 
oxygen  demand,  Performance  evaluation,  Suspend- 
ed solids,  Algae,  Nitrogen,  Seasonal  variation. 

Changes  in  operation  and  field  management  proce- 
dures at  a  21 -ha  overland  flow  system  were  evalu- 
ated for  effects  on  treatment  efficiency.  Data  col- 
lected during  a  2-year  period  indicate  that  per- 
formance remains  high  for  continuous  applications 
of  up  to  2  weeks  duration,  and  is  virtually  unaffect- 
ed by  winter  conditions.  Ammonia  nitrogen  was 
the  limiting  constituent  when  determining  maxi- 
mum application  rate.  Rapid  water  movement 
from  the  plant  to  the  field  reduces  algae  produc- 
tion, and  grass  must  be  harvested  and  removed  on 
a  regular  basis  for  proper  field  maintenance.  Phase- 
in  studies  determined  the  time  required  for  the  field 
to  return  to  steady  operating  conditions  following 
a  rest  period.  High  levels  of  treatment  were 
achieved  within  24  hours  for  both  cool  and  warm 
seasons.  (Author's  abstract) 
W87-02350 


RATIONAL  METHOD  FOR  SLUDGE  DEWA- 
TERING  VTA  FREEZING, 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 


S.  Reed,  J.  Bouzoun,  and  W.  Medding. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  9,  p  911-916,  September 
1986.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Sludge  dewatering,  'Freezing, 
'Wastewater  treatment,  'Design  criteria,  Dewater- 
ing, Sludge,  Cost  analysis,  Freeze-thaw  tests. 

An  alternative  sludge  dewatering  approach  takes 
advantage  of  natural  energy  sources  (freeze-thaw) 
and  should  be  no  more  difficult  to  build  and  oper- 
ate than  a  simple  uncovered  drying  bed.  Sludge 
solids  are  compressed  during  freezing,  which 
allows  the  liquid  fraction  to  rapidly  drain  when  it 
is  thawed.  Sludges  with  an  undrainable  jelly-like 
consistency  will  drain  immediately  and  have  a 
'coffee  ground'  appearance.  The  key  to  practical 
use  of  the  process  is  to  apply  the  sludge  in  relative- 
ly thin  layers  and  then  wait  until  each  layer  has 
completely  frozen  before  the  next  is  applied.  A 
layer  thickness  of  8  cm  (3  in.)  is  suitable  for  most  of 
the  northern  U.S.  and  is  recommended  for  prelimi- 
nary designs.  The  optimum  depth  can  be  deter- 
mined during  final  project  design.  The  cost-effec- 
tiveness of  the  process  will  depend  on  the  area 
required  and  land  costs,  and  on  the  operating  costs 
for  multiple  winter  applications.  Odors  should  not 
be  a  problem  with  digested  biological  sludges. 
(Lantz-PTT) 
W87-02351 


TREATMENT  OF  THIOSULFATE-CONTATN- 
ING  WASTEWATER  IN  ACTIVATED  SLUDGE 
SYSTEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
E.  F.  Millano,  and  C.  A.  Sorber. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  9,  p  917-923,  September 
1986.  1  fig,  6  tab,  33  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Thiosulfate,  'Biological  oxidation, 
Activated  sludge,  Hydrogen  ion  concentration, 
Sulfur,  Nitrogen,  Phosphorus,  Nitrification. 

Simultaneous  biological  oxidation  of  sodium  thio- 
sulfate and  organic  carbon  was  studied  in  continu- 
ous bench-scale  activated  sludge  reactors.  Thiosul- 
fate oxidation  did  not  influence  organic  carbon 
removal,  which  was  more  than  90%.  Hydraulic 
detention  time,  pH,  and  nitrogen  and  phosphorus 
concentrations  did  not  influence  elemental  sulfur 
production  or  the  conversion  of  thiosulfate  to  sul- 
fate. The  thiosulfate  food  to  microorganism  ratio 
was  the  only  determinant  parameter.  Thiobacillus 
concentrations  were  ten  thousand  bacteria  per  mil- 
liliter of  mixed  liquor.  Nitrification  and  sludge 
bulking  were  not  affected.  Thiosulfate  was  chemi- 
cally stable  between  pH  4.9  and  9.2  in  batch  ex- 
periments. Because  continuous  reactor  pH  was  5.6 
to  7.9,  thiosulfate  removal  was  assumed  to  be  bio- 
logically mediated.  (Author's  abstract) 
W87-02352 


ALGAL  SEPARATION  BY  THE  LIME-SEA- 
WATER  PROCESS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

G.  M.  Ayoub,  and  B.  Koopman. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  9,  p  924-931,  September 

1986.  9  fig,  2  tab,  23  ref. 

Descriptors:  'Algal  separation,  'Wastewater  treat- 
ment, 'Lime-seawater  process,  'Effluents,  'Oxida- 
tion ponds,  Hydrogen  ion  concentration,  Calcium 
carbonate,  Magnesium  hydroxide,  Lime,  Ions, 
Algae. 

Effectiveness  of  the  lime-seawater  process  to 
remove  algae  from  oxidation  pond  effluents  was 
investigated,  and  determined  to  be  a  technically 
viable  system  for  upgrading  oxidation  pond  ef- 
fluents. Algae  can  be  removed  with  lime  as  result 
of  the  formation  and  settling  of  CaC03  at  approxi- 
mately pH  9.5.  Further  removal  was  caused  by  the 
formation  and  settling  of  Mg(OH)2  at  pH  10.2; 
removal  was  maximum  at  approximately  pH  11.0. 
The  lime  dosage  needed  to  achieve  a  desired  pH 
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depends  largely  on  the  alkalinity  and  pH  of  the 
sample.  Other  factors  that  might  influence  the  re- 
action include  the  degree  of  solubility  of  lime  as 
affected  by  the  feed  method  and  flash  mixing 
speeds.  The  pH  increase  caused  by  the  addition  of 
a  specific  lime  dose  is  reduced  by  the  addition  of 
seawater.  The  efficiency  of  algal  removal  is  largely 
a  function  of  the  initial  algal  concentration,  lime 
dosage  (final  pH),  and  seawater  concentration. 
Lime  treatment  alone  can  produce  relatively  ac- 
ceptable removals  where  initial  algal  concentra- 
tions are  low.  However,  when  initial  concentra- 
tions are  high,  lime  alone  will  not  produce  satisfac- 
tory results.  The  introduction  of  seawater  remark- 
ably improved  removals.  Seawater  addition  re- 
duced the  required  lime  dosage  for  a  specific  re- 
moval at  all  initial  algal  concentrations.  The  effec- 
tiveness of  seawater  is  largely  a  function  of  the 
extent  of  the  Mg(OH)2  reaction.  In  the  presence  of 
ample  Mg(2+)  ions  the  optimal  lime  dose  required 
will  supply  enough  OH(-)  ions  to  react  with  all  the 
Mg(2+)  ions  present.  (Lantz-PTT) 
W87-02353 


BIOLOGICAL  FATE  OF  ORGANIC  PRIORITY 
POLLUTANTS  IN  THE  AQUATIC  ENVIRON- 
MENT, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 

and  Urban  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02354 


SPECIFIC  DEPOSIT  AND  MODELS  OF  HORI- 
ZONTAL COUNTER-CURRENT  FILTRATION, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
D.  S.  Bhargava,  and  P.  K.  Pande. 
Water  Research  WATRAG,  Vol.  20,  No.  9,  p 
1091-1104,  September  1986.  12  fig,  5  tab,  30  ref. 

Descriptors:  'Filtration,  'Wastewater  treatment, 
•Water  treatment,  'Model  studies,  'Specific  de- 
posits, 'Counter-current  filtration,  'Horizontal  fil- 
ters, Sand  filters,  Gravel  filters,  Bentonite  clay, 
Turbidity,  Head  loss,  Mathematical  models,  Math- 
ematical studies,  Filter  media. 

Horizontal  filters  with  counter-current  flow,  were 
studied  in  the  laboratory,  under  varying  discharge 
conditions  with  constant  head,  using  sand  and 
gravel  as  filter  media  and  bentonite  clay  suspension 
m  water  as  turbidity.  In  the  coarsest  media,  incre- 
mental head  losses  were  found  to  increase  with 
time  whereas  in  the  finest  media,  it  was  found  to  be 
reversed.  In  the  intermediate  layers,  incremental 
head  losses  increased  at  the  initial  filter  run  but 
decreased  later  on.  The  increase  in  specific  deposit 
resulted  in  incremental  head  loss  whereas  decrease 
in  permeability  caused  a  decrease  in  approach  ve- 
locity and  hence  decrease  in  incremental  head  loss. 
Coarsest  media  layers  attract  maximum  deposits, 
and  leads  to  more  head  loss  increase  as  compared 
to  other  layers.  Exponential  decrease  in  effluent 
discharge  in  three  distinct  stages  was  observed 
during  the  filter  run.  Specific  deposit  is  maximum 
in  coarsest  media,  but  decreases  sharply  along  the 
depth  of  the  media.  A  model  is  presented  to  relate 
depth  of  media  with  duration  for  ac  discharge  of 
more  than  100  L/min/sq  m.  It  was  observed  that 
due  to  small  magnitudes  of  specific  deposit  in  the 
sand  and  gravel  media,  the  exponential  constants  y 
and  z  in  the  Ives'  model  of  efficiency,  are  not 
important.  The  exponential  constant  x  is  however 
found  to  play  a  significant  role.  Methodology  of 
evaluation  of  the  exponential  constant  x  in  Ives' 
model  is  presented.  This  constant  x  is  shown  to 
remain  around  1.7.  (Lantz-PTT) 
W87-02355 


WATER  PURIFICATION  BY  FLUIDIZED  BED 
TECHNIQUE, 

Benin  Univ.,  Benin  City  (Nigeria). 

C.  M.  A.  Ademoroti. 

Water  Research  WATRAG,  Vol.   20,  No.  9,  p 

1105-1109,  September   1986.  3  fig,  4  tab,   11  ref. 

Descriptors:  'Water  treatment,  'Fluidized  bed  re- 
actors, 'Wastewater  treatment,  'Nigeria,  Alum, 
Sand  filters,  Biological  oxygen  demand,  Chemical 
oxygen  demand,  Alkyl  benzene  sulfonate,  Coli- 
forms,  Suspended  solids,  Activated  carbon,  Ad- 
sorption. 


Composite  samples  of  wastewater  obtained  from  a 
Nigerian  Institution  were  clarified  with  a  10% 
solution  of  commercial  alum  and  then  filtered 
through  a  sand  bed.  The  optimum  dosage  for  the 
clarification  was  400  mg/L.  Considerable  reduc- 
tions in  color,  turbidity,  suspended  solids  (SS), 
biochemical  oxygen  demand  (BOD),  chemical 
oxygen  demand  (COD),  detergents  of  alkyl  ben- 
zene sulphonate  (ABS)  base  and  total  coliform 
bacteria  were  achieved  in  the  samples.  The  sam- 
ples were  further  purified  by  adsorption  of  their 
impurities  by  powered  activated  carbon  (PAC)  in  a 
fluidized  bed.  The  purification  was  done  by  two 
models:  fluidization  with  no  beads  added  and  flui- 
dization  with  beads  added.  With  200  mg/L  PAC 
and  fluidization  for  10  min,  92.8%  COD  reduction 
was  achieved  with  no  beads  added  while  98.5% 
COD  reduction  was  achieved  with  4%  (v/v)  glass 
beads  added.  Fresh  surface  water  samples  obtained 
from  a  dam  were  filtered  through  sand  bed  and 
similarly  treated  with  200  mg/L  PAC  in  the  fluid- 
ized bed.  The  qualities  of  the  final  effluents  ob- 
tained from  the  two  types  of  samples  were  compa- 
rable with  the  WHO  standards  for  purified  water/ 
wastewater  meant  for  recycling  purposes.  (Au- 
thor's abstract) 
W87-02356 


REMOVAL  OF  CHLORINATED  HYDROCAR- 
BONS FROM  WATER  AND  WASTEWATER  BY 
BACTERIAL  CELLS  ADSORBED  TO  MAGNE- 
TITE, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

I  C  Mac  Rae 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1149-1152,  September  1986.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Water 
treatment,  'Wastewater  treatment,  'Insecticides, 
Adsorption,  Magnetite,  Lindane,  Aldrin,  Hepta- 
chlor,  DDT,  Hexachlorocyclohexane,  Rhodopseu- 
domonas  sphaeroides. 

The  simultaneous  removal  of  six  chlorinated  hy- 
drocarbons, alpha-  and  gamma-hexachlorocyclo- 
hexane  (alpha-  and  gamma-HCH),  dieldrin,  hepta- 
chlor,  aldrin  and  p,  p'-DDT  from  spiked  samples 
of  water  and  a  wastewater,  by  cells  of  the  bacteri- 
um Rhodopseudomonas  sphaeroides  immobilized 
on  magnetite,  was  studied.  In  a  contact  time  of  20 
min,  levels  of  heptachlor,  aldrin  and  p,p'-DDT  in 
water  were  reduced  below  the  level  of  detection  of 
the  electron  capture  detector  and  concentrations  of 
alpha-HCH,  gamma-HCH  and  dieldrin  were  re- 
duced by  29.5,  32.0  and  88.9%  respectively.  Re- 
moval of  p,p'-DDT  from  a  spiked  wastewater  was 
complete  whereas  the  removals  of  aldrin,  hepta- 
chlor, dieldrin,  gamma-HCH  and  alpha-HCH  were 
92.9,  90.8,  89.9,  30.0  and  32.1%  respectively.  Sorp- 
tion of  all  chlorinated  hydrocarbons  by  the  bacte- 
rial cells  reached  equilibrium  within  20  minutes. 
(Author's  abstract) 
W87-02361 


SOLVENT  SUBLATION  FOR  THE  REMOVAL 
OF  HYDROPHOBIC  CHLORINATED  COM- 
POUNDS FROM  AQUEOUS  SOLUTIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Chemical 

Engineering. 

K.  T.  Valsaraj,  J.  L.  Porter,  E.  K.  Liljenfeldt,  and 

C.  Springer. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1161-1175,  September  1986.  12  fig,  4  tab,  53  ref. 

Descriptors:  'Solvent  sublation,  'Chlorinated 
compounds,  'Wastewater  treatment,  Chloroben- 
zenes,  DDT,  Aeration. 

Solvent  sublation,  a  surface  chemical  technique, 
was  used  to  remove  mono-,  di-,  tri-chlorobenzenes 
and  a  chlorinated  pesticide  (DDT)  from  aqueous 
solutions.  Considerable  improvement  in  efficiency 
of  removal,  as  compared  to  conventional  fine 
bubble  aeration,  was  observed  when  bubbles  of 
very  small  size  (<0.5  mm  dia)  were  used.  The 
materials  were  solvent  sublated  (levitated  using 
fine  air  bubbles)  into  mineral  oil  and  lauryl  alcohol. 
The  experiments  were  conducted  on  a  laboratory 
batch  scale.  The  larger  the  hydrophobicity  of  the 
compound,  the  better  the  removal  efficiency  by 


solvent  sublation  was  found  to  be.  The  removal 
rate  was  somewhat  enhanced  by  higher  airflow 
rates  and  was  also  more  or  less  independent  of  the 
volume  of  the  organic  solvent  floated  on  top  of  the 
aqueous  column.  Low  aqueous/organic  solvent  in- 
terfacial  tension,  immiscibility  with  water  and  high 
affinity  for  the  chlorinated  compounds  were  essen- 
tial characteristics  of  a  good  solvent  that  can  be 
used  for  sublation  purposes.  A  theoretical  model 
was  tested  but  agreement  with  experiment  was 
found  to  be  only  satisfactory.  The  effects  of  non- 
hydrophobic  organics  (e.g.  ethanol),  electrolytes 
(e.g.  sodium  nitrate)  and  long  chain  alkyl  surfac- 
tants (e.g.  sodium  lauryl  sulfate)  upon  the  process 
were  also  studied.  (Author's  abstract) 
W87-02363 


CHROMATE  ION-EXCHANGE  PROCESS  AT 
ALKALINE  PH, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

A.  K.  Sengupta,  D.  Clifford,  and  S.  Subramonian. 
Water  Research  WATRAG,  Vol.  20,  No.  9,  p 
1177-1184,  September  1986.  9  fig,  2  tab,  17  ref. 

Descriptors:  'Chromate,  'Ion  exchange,  'Hydro- 
gen ion  concentration,  'Wastewater  treatment,  Al- 
kalinity, Acidity,  Resins,  Polystyrene,  Anions. 

Acidic  pH  operation  is  universally  practiced  for 
the  chromate-exchange  process  due  to  chromate's 
very  high  selectivity  over  the  competing  anions  at 
acidic  pH.  The  advantage  of  such  high  chromate 
selectivity  is  greatly  lost  due  to  chromate's  early, 
gradual  break-through  during  column  runs,  unless 
a  more  expensive,  multiple-bed,  merry-go-round 
system  is  employed.  Alkaline  pH  operation  has 
been  found  to  give  much  sharper  chromate  break- 
through during  column  runs,  because  chromate 
isotherms  are  favorable  at  alkaline  pH.  However, 
chromate  selectivity  is  low  at  alkaline  pH  with 
most  of  the  commercially  available  anion  exchange 
resins.  In  this  study  a  macroporous,  polystyrene 
matrix  resin  with  a  relatively  high  degree  of  cross- 
linking  (higher  divinylbenzene  content)  greatly  im- 
proved chromate  selectivity  at  alkaline  pH.  Such 
an  increase  in  selectivity  is  due  to  the  reduction  in 
the  amount  of  polar  water  molecules  around  the 
ionogenic  groups  of  the  new  resin.  At  relatively 
low  sulfate  concentrations  of  competing  sulfate 
ions,  alkaline  pH  operation  with  the  new  highly 
crosslinked  polystyrene  matrix  resin  may  offer 
even  higher  chromate  removal  capacity,  as  would 
be  obtained  at  acidic  pH  for  other  commercial 
anion-exchange  resins.  This  has  been  demonstrated 
experimentally  using  varied  sulfate  concentrations. 
(Lantz-PTT) 
W87-02364 


EFFECTS  OF  PHOSPHORUS  REMOVAL 
CHEMICALS  UPON  METHANE  PRODUC- 
TION DURING  ANAEROBIC  SLUDGE  DIGES- 
TION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

W.  B.  Kindzierski,  and  S.  E.  Hrudey. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  1,  p  33-38,  February  1986.  6  fig,  5  tab, 
17  ref. 

Descriptors:  'Phosphorus  removal,  'Methane, 
'Anaerobic  digestion,  'Sludge  digestion, 
•Wastewater  treatment,  Aluminum  sulphate, 
Alum,  Ferric  chloride,  Anaerobic  bacteria,  Alka- 
linity, Sludge  stabilization,  Aluminum,  Iron. 

Aluminum  sulphate  (alum)  and  ferric  chloride  are 
commonly  employed  to  aid  phosphorus  removal  in 
wastewater  treatment.  Previous  studies  have  indi- 
cated that  these  chemical  coagulants  produce 
sludges  that  adversely  affect  anaerobic  digestion. 
Methane  production  in  anaerobic  digestion,  was 
monitored,  and  concentrations  of  aluminum  or  ion 
present  during  batch  digestion  of  chemically  preci- 
pitated sludges  were  measured.  Both  alum  and 
ferric  chloride  coagulation  of  activated  sludge 
result  in  reduced  methane  generation  in  batch  an- 
aerobic digestion.  The  effect  does  not  appear  to 
involve  any  chemical  toxic  effects  on  the  anaerobic 
bacteria.  Rather,  the  results  indicate  that  biode- 
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dable  substrate  is  rendered  less  accessible  to  the 
teria  for  ultimate  conversion  to  methane.  This 
set  is  additional  to  the  adverse  effects  of  re- 
ad sludge  alkalinity  that  have  been  observed 
h  some  full-scale  digesters.  The  reduced  meth- 
yields  may  not  be  regarded  as  a  serious  prob- 
i  in  some  cases.  However,  they  also  reflect  a 
uction  in  sludge  stabilization,  which  may  be  a 
icern  depending  upon  the  ultimate  means  of 
Ige  disposal.  (Lantz-PTT) 
7-02374 


ESSURE  FLOTATION  OF  ABATTOIR 
kSTEWATERS  USING  CARBON  DIOXIDE, 

nmonwealth  Scientific  and  Industrial  Research 

fanization,  Cannon  Hill  (Australia).  Meat  Re- 

rch  Lab. 

A.  Travers,  and  D.  A.  Lovett. 

ter  Research  WATRAG,  Vol.   19,  No.   12,  p 

9-1482,  December,  1985.  2  fig,  4  tab,  19  ref. 

scriptors:  •Wastewater  treatment,  "Meat  proc- 
ng  industry,  •Pressure  flotation,  'Flotation, 
ixbon  dioxide,  Nitrogen,  Hydrogen  ion  concen- 
ion.  Suspended  solids,  Chemical  oxygen 
in  d,  Fat,  Pretreatment  of  water,  Alum,  Acid. 

ssure  flotation  treatement  of  abattoir 
itewater  using  carbon  dioxide  or  a  one  to  three 
ture  of  carbon  dioxide  and  nitrogen  was  evalu- 
1  in  laboratory  tests.  The  pH  decreased  when 
itewater  was  not  chemically  pretreated  and  re- 
val  efficiencies  for  suspended  solids,  chemical 
gen  demand  and  fat  were  no  better  than  for 
ssure  flotation  using  air.  When  wastewater  was 
treated  with  alum,  removal  efficiencies  using 
carbon  dioxide/nitrogen  mixture  were  close  to 
se  obtained  by  dissolved  air  flotation  of 
itewater  that  was  chemically  pretreated  with 
h  acid  and  alum.  (Author's  abstract) 
7-02391 


AVY  METAL  BINDING  TO  DIGESTED 
UDGE, 

mingham  Univ.  (England).  Dept.  of  Civil  Engi- 

ring. 

R.  K.  Alibhai,  I.  Mehrotra,  and  C.  F.  Forster. 

ter  Research  WATRAG,  Vol.   19,  No.  12,  p 

3-1488,  December,  1985.  6  fig,  5  tab,  14  ref. 

icriptors:  *Heavy  metals,  •Digested  sludge, 
astewater  treatment,  'Metal  binding,  Anaerobic 
estion,  Zinc  acetate,  Lead  acetate,  Ferrous  sul- 
L  Chromic  chloride.  Isotherms,  Regression 
lysis,  Adsorption. 

t  interactions  of  heavy  metals  with  anaerobical- 
digested  sludges  and  digested  sludges  treated 
h  EDTA  were  examined  by  equilibrating  with 
uuons  containing  zinc  acetate,  lead  acetate,  fer- 
is  sulfate  and  chromic  chloride  at  20  and  35  C. 
agmuir  and  Freundlich  isotherms  were  used  to 
cribe  the  metal  binding  characteristics  of  the 
ids.  Regression  analysis  was  used  to  obtain  the 
sar  part  of  the  isotherm  and  conditional  adsorp- 
i  constants  were  calculated  from  the  slope  of 
se  lines.  Under  the  study  conditions,  these  cal 
ations  indicated  that  the  mechanism  of  attach- 
nt  predominantly  involved  metal/surface  ligand 
eractions.  Attachment  series  based  on  the  vari- 
i  constants  are  reported  and  the  suitability  of 
Qg  these  series  to  describe  the  binding  of  metals 
stive  to  one  another  is  questioned.  (Author's 
it«ct) 
57-02392 


OLOGICAL  TREATMENT  OF  CHEMICAL 
DUSTRY  EFFLUENTS  BY  STABJXIZATION 
)NDS, 

n-Gurion    Univ.    of   the    Negev,    Sde    Boker 

rael).  Jacob  Blaustein  Inst,  for  Desert  Research. 

Abeliovich. 

iter  Research  WATRAG,  Vol.   19,  No.   12,  p 

97-1503,  December,   1985.  7  fig,  6  tab,  8  ref. 

scriptors:  •Chemical  wastewater,  *Biological 
atment,  •Stabilization  ponds,  'Wastewater  treat- 
mt.  Photosynthesis,  Effluents,  Chemical  oxygen 
mand,  Biological  oxygen  demand,  Irrigation 
iter,  Pesticide  residues. 


A  multistage  photosynthetic  chemostat  was  fed 
with  chemical  industry  effluents  and  operated  con- 
tinuously to  test  the  possibility  of  treating  them  by 
means  of  stabilization  ponds.  70-80%  of  the  chemi- 
cal oxygen  demand  (COD)  and  80-85%  of  the 
biological  oxygen  demand  (BOD)  could  be  re- 
moved along  with  pesticidal  activity  present  in  the 
raw  wastewater.  Six  reactors  were  required  for 
optimal  treatment.  Most  BOD  and  COD  elimina- 
tion occurred  during  a  30-day  detention  time. 
These  effluents  cannot  be  considered  suitable  for 
free  discharge,  but  can  be  used  for  irrigation  of 
halotolerant  vegetation.  (Author's  abstract) 
W87-02394 


ENERGETICS  OF  SINGLE-SLUDGE  NITRO- 
GEN REMOVAL, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

Y.  Argaman. 

Water  Research  WATRAG,  Vol.   19,  No.   12,  p 

1505-1513,  December,  1985.  2  fig,  5  tab,  23  ref. 

Descriptors:  'Energy  use,  'Nitrogen  removal, 
•Wastewater  treatment,  *Sludge,  Thermodynam- 
ics, Prediction,  Microbiological  studies,  Microor- 
ganisms, Mathematical  models,  Mathematical 
equations. 

Several  parameters  of  a  single  sludge  nitrogen  re- 
moval system  were  evaluated  in  terms  of  energy 
use.  Experimental  results  from  studies  using  a  syn- 
thetic feed  were  applied  to  evaluate  the  proposed 
method.  Based  on  observed  sludge  yields,  energy 
use  efficiency  was  estimated  at  20  and  40%  for 
heterotrophs  and  nitrifers,  respectively,  at  a  solids 
residence  time  ranging  from  7  to  17  days.  The 
predicted  nitrifers  fraction  in  the  sludge  was  0.077 
at  a  constant  nitrogen/chemical  oxygen  demand 
removal  ratio  of  0.14.  This  fraction  averaged  0.153 
based  on  viable  cell  counts.  The  specific  nitrifica- 
tion rate  was  calculated  based  on  total  nitrifers 
mass.  Results  suggest  that  a  thermodynamic  ap- 
proach can  be  used  to  successfully  predict  several 
parameters  of  the  single  sludge  process.  Applicabil- 
ity of  this  method  to  predict  parameters  such  as 
nitrifers  fraction  and  specific  nitrification  rate  de- 
pends on  prior  knowledge  of  energy  use  efficiency 
and  microbial  viability.  (Author's  abstract) 
W87-02395 


DISINFECTION  OF  ADVANCED 

WASTEWATER  TREATMENT  EFFLUENT  BY 

CHLORINE,     CHLORINE     DIOXIDE      AND 

OZONE:  EXPERIMENTS  USING  SEEDED  PO- 

LIOVTRUS, 

Milwaukee  Metropolitan  Sewerage  District,  WI. 

Treatment  Services  Div. 

R.  Warriner,  K.  D.  Kostenbader,  D.  O.  Cliver,  and 

W  -C  Ku 

Water  Research  WATRAG,  Vol.  19,  No.   12,  p 

1515-1526,  December,  1985.  9  fig,  2  tab,  22  ref. 

Descriptors:  *  Disinfection,  'Advanced  wastewater 
treatment,  'Wastewater  treatment,  'Effluents, 
•Chlorine,  *Secondary  wastewater  treatment, 
•Chlorine  dioxide,  *Ozone,  'Poliovirus,  Suspend- 
ed solids,  Chemical  oxygen  demand,  Nitrogen, 
Fecal  coliform,  Bacterial  analysis. 

Chlorine,  chlorine  dioxide  and  ozone  were  evaluat- 
ed as  chemical  disinfectants  against  seeded  poliovi- 
rus and  natually  occurring  fecal  coliform  in 
wastewater  effluent  that  had  received  secondary 
treatment  followed  by  bench  scale  advanced 
wastewater  treatment  (AWT)  consisting  of  lime  or 
alum  treatment  followed  by  mixed  media  filtration. 
This  effluent  had  low  concentrations  of  suspended 
solids,  but  chemical  oxygen  demand  and  nitrogen 
concentrations  were  only  slightly  lower  than  those 
of  secondary  effluent.  Lime  treatment  reduced 
virus  numbers  more  than  alum  treatment,  but  there 
was  no  similar  reduction  in  fecal  coliform  orga- 
nisms. Doses  of  chlorine  and  chlorine  dioxide  simi- 
lar to  those  required  to  disinfect  secondary  effluent 
were  needed  to  reduce  seeded  poliovirus  to  less 
than  detectable  limits  in  the  AWT  effluent.  The 
required  contact  times  were  also  comparable. 
Ozone  dose  levels  at  which  poliovirus  was  reduced 
were  ineffective  against  fecal  coliform,  which  re- 
quired  higher  doses  for  reduction  to  less  than 


detectable  limits.  Fecal  coliform  may  be  an  effec- 
tive indicator  for  ozone  disinfection  because  they 
were  more  resistant  to  ozone  than  seeded  poliovi- 
rus. (Author's  abstract) 
W87-02396 


CHEMICAL  REGENERATION  OF  EXHAUST- 
ED ACTIVATED  C ARBON-II, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Martin,  and  W.  J.  Ng. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 
1527-1535,  December,  1985.  3  fig,  7  tab,  15  ref,  2 
append. 

Descriptors:  'Activated  carbon,  'Regeneration, 
Phenols,  Molecular  weight,  Adsorption,  Organic 
solvents,  Organic  compounds,  Chemical  proper- 
ties, Organic  solvents. 

A  range  of  organic  and  inorganic  regenerants  was 
evaluated  for  the  treatment  of  carbon  samples  ex- 
hausted with  2-naphthol,  2-methoxyphenol,  2- 
chlorophenol,  o-cresol  and  2-nitrophenol  to  com- 
pare the  effects  of  introducing  a  second  benzene 
ring,  OCH3,  CI,  CH3,  and  N02  groups  to  phenol 
on  susceptibility  to  desorption.  There  was  a  corre- 
lation between  decreasing  molecular  weight  of  ad- 
sorbate  and  decreasing  value  of  regeneration  effi- 
ciency. The  smaller  the  adsorbate,  the  further  it 
could  penetrate  into  the  micropores  of  the  carbon 
thereby  resisting  displacement  by  the  regenerant.  It 
was  also  observed  that  the  smaller  the  organic 
regenerant,  the  further  it  could  penetrate  into  the 
micropores  of  the  carbon  and  displace  the  adsorb- 
ate. These  complementary  observations  indicate 
that  where  chemical  reactions  are  unlikely  be- 
tween organic  regenerant  and  adsorbate,  the  re- 
generation process  is  governed  by  physical  dis- 
placement of  the  adsorbate  molecule  by  the  organ- 
ic solvent  molecule.  This  confirms  the  importance 
of  molecular  weights  and  sizes  of  both  the  adsorb- 
ate and  the  solvent.  (Author's  abstract) 
W87-02397 


PREDICTION  OF  MULTICOMPONENT  AD- 
SORPTION EQUILIBRIA  IN  BACKGROUND 
MIXTURES  OF  UNKNOWN  COMPOSITION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

J.  C.  Crittenden,  P.  Luft,  and  D.  W.  Hand. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 

1537-1548,  December,  1985.  13  fig,  5  tab,  21  ref. 

NSF    Grant    CEE-8300213,    EPA    Cooperative 

Agreement  CR81 1 150-01-0. 

Descriptors:  'Adsorption,  'Wastewater  treatment, 
•Water  treatment,  'Prediction,  'Equilibrium, 
Isotherms,  Tracers,  Organic  compounds,  Activat- 
ed carbon,  Groundwater  pollution,  Mathematical 
models,  Mathematical  equations,  Contamination. 

A  technique  was  developed  to  predict  adsorption 
equilibria  of  known  organic  solutes  onto  granular 
activated  carbon  in  mixtures  of  unknown  composi- 
tion. Ideal  adsorbed  solution  theory  (IAST)  de- 
scribed the  competitive  interaction  between  adsor- 
bates.  Theoretical  components  were  used  in  IAST 
calculations  to  account  for  the  competitive  effects 
of  the  unknown  mixture.  Theoretical  component 
isotherm  parameters  and  concentrations  were  de- 
termined by  conducting  a  multicomponent  iso- 
therm of  a  tracer  component  which  was  added  to 
the  unknown  mixture  or  singled  out  from  it.  Once 
these  parameters  were  determined,  identical  pa- 
rameters were  used  to  predict  competitive  interac- 
tions between  any  known  component  and  the  un- 
known mixture.  This  procedure  was  experimental- 
ly verified  using  two  activated  carbons,  three  syn- 
thetic mixtures  and  a  contaminated  groundwater. 
The  organic  solutes  were  a  halogenated  one  and 
two  carbon  aliphatics  which  are  common  ground- 
water contaminants.  (Author's  abstract) 
W87-02398 


INFLUENCE  OF  BACTERIAL  GROWTH  IN 
GRANULAR  ACTIVATED  CARBON  FILTERS 
ON  THE  REMOVAL  OF  BIODEGRADABLE 
AND  OF  NON-BIODEGRADABLE   ORGANIC 
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COMPOUNDS,   (INFLUENCE  DU  DEVELOP- 

PEMENT  BACTERIEN  AU  SEIN  DES  FILTRES 

DE  CHARBON  ACTIF  EN  GRAINS  SUR  L'ELI- 

MINATION    DE    COMPOSES    ORGANIQUES 

BIODEGRADABLES  ET  NON  BIODEGRADA- 

BLES), 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

J.  De  Laat,  F.  Bouanga,  M.  Dore,  and  J. 

Mallevialle. 

Water  Research  WATRAG,  Vol.  19,  No.   12,  p 

1565-1578,  December,  1985.  14  fig,  8  tab,  27  ref. 

Descriptors:  'Bacterial  analysis,  'Activated 
carbon,  'Carbon  filters,  'Wastewater  treatment, 
'Biodegradation,  'Organic  compounds,  Adsorp- 
tion, Filtration  Organic  matter,  Regeneration, 
Oxygen  requirements,  Solutes,  Kinetics. 

The  effect  of  bacterial  activity  in  granular  activat- 
ed carbon  filters  on  removal  of  biodegradable  and 
nonbiodegradable  organic  compounds  was  studied 
in  a  two-part  series  of  experiments  with  one-solute 
and  bisolute  solutions  of  organic  compounds.  In 
the  first  part,  adsorption  capacities  and  kinetics 
were  determined  from  batch  experiments  and  the 
influence  of  competitive  adsorption  on  the  break- 
through curves  was  shown  by  means  of  dynamic 
tests.  In  the  second  part,  filtrations  of  a  mixture  of 
biodegradable  and  nonbiodegradable  compounds 
were  conducted  to  study  the  influence  of  biodegra- 
dation on  removal  of  organic  matter.  Four  aromat- 
ic compounds  were  tested.  Single-solute  isotherms 
agreed  with  the  Freundlich  isotherm.  Adsorption 
capacities  obtained  with  bisolute  solutions  depend- 
ed on  the  relative  concentration  of  each  compound 
because  of  competitive  adsorption.  Capacities  cal- 
culated from  filtration  experiments  agreed  with 
those  from  batch  tests.  Results  of  filtration  tests 
showed  that  removal  of  organic  matter  is  obtained 
by  adsorption  during  the  bacteria's  acclimitization 
period  which  depends  on  the  nature  of  the  sub- 
strate. After  the  start  of  biodegradation,  bacterial 
activity  eliminated  biodegradable  solutes  present  in 
the  influent  and  caused  partial  microbiological  re- 
generation of  the  carbon.  Comparison  of  break- 
through curves  indicated  that  biodegradation  of 
salicylic  acid  and  4-nitro-phenol  leads  to  increased 
adsorption  capacity  of  activated  carbon  for  non- 
biodegradable solutes.  Granular  carbon  acts  mainly 
as  a  support  for  bacterial  fixation  and  growth  in 
cases  of  biodegradable  compounds.  (Michael-PTT) 
W87-02401 


UPTAKE  AND  RELEASE  OF  PHOSPHATE  BY 
A  PURE  CULTURE  OF  ACINETOBACTER 
CALCOACETICUS, 

H.  Ohtake,  K.  Takahashi,  Y.  Tsuzuki,  and  K. 

Toda. 

Water  Research  WATRAG,  Vol.   19,  No.  12,  p 

1587-1594,  December,  1985.  8  fig,  3  tab,  24  ref. 

Descriptors:  'Phosphates,  'Phosphorus  removal, 
•Wastewater  treatment,  'Adsorption,  'Biological 
wastewater  treatment,  'Biological  phosphorus  re- 
moval, Bacteria,  Bacterial  analysis,  Acetate,  Aero- 
bic conditions,  Anaerobic  conditions. 

Uptake  and  release  of  phosphorus  by  a  pure  cul- 
ture of  Acinetobacter  calcoaceticus  were  investi- 
gated under  aerobic  and  anaerobic  conditions.  The 
total  phosphorus  content  of  the  bacterium  varied 
under  the  various  culture  conditions.  Nuclear  mag- 
netic resonance  spectra  indicated  that  a  portion  of 
the  polyphosphates  was  likely  to  be  bonded  to 
some  sort  of  structural  components  of  the  cell. 
This  bacterium  releases  phosphate  linearly  with 
time  when  transferred  from  aerobic  to  anaerobic 
conditions.  About  4-8%  of  the  phosphorus  was 
released  within  the  first  six  hours.  Acetate  was  not 
taken  up  during  the  process  of  phosphorus  release. 
(Michael-PTT) 
W87-02403 


SAND/GRANULAR  CARBON  FILTRATION 
TREATMENT  SYSTEM  FOR  REMOVING 
AQUEOUS  PESTICIDE  RESIDUES  FROM  A 
MARINE  TOXICOLOGY  LABORATORY  EF- 
FLUENT, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
J.  C.  Moore,  D.  J.  Hansen,  R.  L.  Garnas,  and  L.  R. 


Goodman. 

Water  Research  WATRAG,  Vol.   19,  No.  12,  p 

1601-1604,  December,   1985.   1   fig,  2  tab,  2  ref. 

Descriptors:  'Carbon  filters,  'Pesticide  residues, 
'Marine  animals,  'Sand  filters,  'Effluents, 
•Wastewater  treatment,  Organophosphorus  com- 
pounds, Suspended  solids,  Percolating  filters. 

Large  volumes  of  contaminated  seawater  effluent 
which  require  treatment  before  their  release  to  the 
environment  are  generated  during  flow-through 
toxicity  tests  using  marine  organisms.  A  sand  filtra- 
tion/carbon treatment  system  that  removes  organ- 
ophosphate  and  pyrethroid  pesticide  residues  to 
their  detection  limit  was  developed.  The  sand  filter 
removed  an  average  of  72%  of  the  chemicals 
through  continuous  filtration  of  suspended  parti- 
cles and  associated  chemicals.  Effluent  water  is 
slowly  percolated  through  granulated  carbon  fol- 
lowing filtration.  Organic  removal  averages  91% 
and  initial  construction  cost  is  less  than  $20,000. 
(Michael-PTT) 
W87-02405 


ACTTVATED  SLUDGE  RESPDIOMETRIC 
MEASUREMENTS, 

United  Nations  Development  Programme,  Maputo 

(Mozambique). 

J.  Suschka,  and  E.  Ferreira. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  137- 

144,  February,  1986.  11  fig,  2  tab,  10  ref. 

Descriptors:  'Activated  sludge,  'Respiration, 
•Measurements,  Substrates,  Kinetics,  Oxidation, 
Oxygen  requirements,  Biological  oxygen  demand, 
Biomass. 

Respirometric  measurements  of  activated  sludge 
can  be  a  valuable  source  of  information  about  the 
kinetics  of  substrate  bio-oxidation.  Two  new  tech- 
niques are  elaborated  which  use  an  oxygen  probe 
to  determine  different  rates  of  oxygen  consump- 
tion. The  biological  oxygen  demand  of  a  given 
substrate  can  be  determined  based  on  short  period 
oxygen  consumption  measurements.  These  tech- 
niques have  shown  consistency  in  both  evaluation 
of  oxygen  consumption  rates  as  an  operational 
parameter  at  a  sludge  treatment  plant  and  in  deter- 
mination of  the  substrate  biological  oxygen 
demand  rate.  Respirometric  measurement  can  also 
be  used  to  evaluate  the  biomass  yield  coefficient. 
(Author's  abstract) 
W87-02407 


COMPARISON  OF  POSITIVELY  CHARGED 
MEMBRANE  FILTERS  AND  THED*  USE  IN 
CONCENTRATING  BACTERIOPHAGES  IN 
WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-024O8 


NITROGEN  REMOVAL  IN  A  SEMI-CONTINU- 
OUS PROCESS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

Y.  Argaman. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  173- 

183,  February,  1986.  7  fig,  2  tab,  9  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Nitrogen  re- 
moval, Ammonia,  Nitrification,  Aeration,  Denitri- 
fication,  Decantation,  Hydraulics. 

Nitrogen  removal  capabilities  of  the  continuously 
fed  intermittently  decanted  process  were  evaluated 
in  laboratory  tests  using  synthetic  feed.  Experimen- 
tal results  were  in  general  agreement  with  predict- 
ed values.  Ammonia  removal  was  governed  by  the 
extent  of  nitrification  during  aeration  and  the  level 
of  leakage  during  settling  and  decantation  Ammo- 
nia removal  is  controlled  by  aerobic  solids  resi- 
dence time  and  ammonia  leakage  is  controlled  by 
hydraulic  parameters.  A  short  cycle,  short  settling 
and  short  decantation  times  are  conducive  to  low 
leakage  for  a  given  nominal  hydraulic  residence 
time.  Total  nitrogen  removal  can  be  obtained  if  a 
well  nitrifying  system  is  allowed  to  denitrify.  Deni- 


trification  is  primarily  affected  by  the  anoxic  frac- 
tion of  the  cycle.  The  specific  denitrification  rate  it 
comparable  to  reported  values  for  internal  or  en- 
dogenous denitrification  in  conventional  systems. 
(Author's  abstract) 
W87-02411 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUTION-L  OZONE  CONSUMPTION 
AND  OZONATION  PRODUCTS  (OZONATION 
DU  NAPHTALENE  EN  MHJEU  AQUEUX-L 
CONSOMMATION  D'OZONE  ET  PRODUITS 
DE  REACTION, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  S.  Guyon,  H.  Sugimitsu,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  197- 
208,  February,  1986.  11  fig,  7  tab,  20  ref. 

Descriptors:  'Ozonation,  'Wastewater  treatment, 
•Water  treatment,  *  Naphthalene,  Ozone,  Organic 
carbon,  Gas  chromatography,  Mass  spectrometry, 
Oxidation,  Chemical  reactions,  Polyaromatic  com- 
pounds, Byproducts. 

Ozonation  of  naphthalene  was  studied  in  a  dilute 
aqueous  medium  to  determine  ozone  consumption 
and  quantify  and  identify  ozonation  byproducts. 
Ozonation  was  conducted  in  a  bubble  column  reac- 
tor and  HPLC  analysis  of  naphthalene  and  ozona- 
tion byproducts  was  performed.  Analyzed  prod- 
ucts represented  only  30%  of  the  initially  intro- 
duced organic  carbon.  Separation  and  identifica- 
tion of  ozonation  byproducts  from  a  more  concen- 
trated naphthalene  solution  in  an  H2O/CH30H 
mixture  was  performed  and  the  extract  was  ana- 
lyzed using  gas  chromatorgraphy/mass  spectrome- 
try. Based  on  the  identified  oxidation  products  and 
data  found  in  literature,  three  reaction  pathways 
for  the  initial  attack  of  ozone  on  naphthalene  are 
proposed.  A  kinetic  study  will  provide  further 
information  on  the  initial  ozone  attack  on  naphtha- 
lene. (See  also  W87-02414)  (Michael-PTT) 
W87-02413 


OZONATION  OF  NAPHTHALENE  EN  AQUE- 
OUS soLunoN-n.  kinetic  studdjs  of 

THE  INITIAL  REACTION  STEP,  (OZONA- 
TION DU  NAPHTALENE  EN  MILIEU 
AQUEUX  -  IL  ETUDES  CTNETIQUES  DE  LA 
PHASE  DOTIALE  DE  LA  REACTION), 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

B.  Legube,  H.  Sugimitsu,  S.  Guyon,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  209- 
214,  February,  1986.  5  fig,  3  tab,  6  ref. 

Descriptors:  'Ozonation,  'Naphthalene,  'Kinetics, 
Water  treatment,  Wastewater  treatment,  Hydrogen 
ion  concentration,  Stoichiometry,  Chemical  reac- 
tions, Neutralization,  Prediction. 

A  kinetic  study  of  naphthalene  ozonation  was  con- 
ducted to  specify  the  pathway  of  the  initial  ozona- 
tion step  based  on  three  reaction  pathways  previ- 
ously identified.  This  study  was  performed  at  pH 
5.6  at  1  C  in  a  batch  reactor  and  initial  concentra- 
tions were  selected  so  that  the  opening  of  a  second 
aromatic  ring  of  naphthalene  would  not  be  signifi- 
cant. The  results  of  analysis  of  ozone  and  naphtha- 
lene consumed  showed  that  the  stoichiometry  of 
the  initial  reaction  step  was  two  mol  of  ozone  by 
mol  of  naphthalene  and  a  two-order  kinetic  law 
was  verified  for  a  lengthy  period  at  different  initial 
concentrations.  These  data  exclude  both  the  hy- 
pothesis of  electrophilic  substitution  and  the  hy- 
pothesis of  two  simultaneous  dipolar  cycloaddi- 
tions.  The  same  experiments  performed  at  pH  4.3 
and  6.8  showed  a  low  increase  of  the  kinetic  con- 
stant between  pH  4.3  and  5.6.  Kinetic  constant 
increase  at  pH  6.8  was  probably  due  to  ozone 
decomposition  in  water  at  neutral  pH.  A  kinetic 
study  at  different  temperatures  allowed  determina- 
tion of  the  value  of  activation  energy.  The  rate 
constant  value  at  20  C  and  pH  5.6  is  practically  the 
same  as  the  value  mentioned  by  Hoigne  when  the 
reaction  is  carried  out  at  20  C  with  pH  2  in  the 
presence  of  radical  scavengers.  The  rate  constant 
values  of  1-chloro  naphthalene  and  2-methyl  naph- 
thalene permitted  prediction  that  the  initial  attack 
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ozone  on  1,2  bond  of  naphthalene  is  electrophi- 
.  (Michael-PTT) 

87-02414 


EEP  BED  FILTRATION:  A  NEW  LOOK  AT 
IE  BASIC  EQUATIONS, 

mdec  Univ.  (Scotland).  Dept.  of  Civil  Engineer- 

M.  W.  Horner,  R.  J.  Jarvis,  and  R.  I.  Mackie. 
ater  Research  WATRAG,  Vol.  20,  No.  2,  p  215- 
0,  February,  1986.  2  tab,  13  ref,  2  append. 

scriptors:  'Wastewater  treatment,  'Water  treat- 
sit,  'Filters,  'Filtration,  'Mathematical  equa- 
ns.  Deep  percolation,  Mathematical  models,  Dif- 
entiaJ  equations.  Kinetics,  Filteres,  Approxima- 
n  method. 

athematical  models  of  deep  bed  granular  filters 
:  ususally  based  on  an  equation  of  mass  balance 
d  a  commonly  used  equation  to  express  the 
letics  of  the  process.  This  combination  of  equa- 
ns  leads  to  an  inconsistency  which  has  not  been 
olved  either  by  attempting  to  express  the  equa- 
ns  in  filter  rather  than  absolute  time  or  by  as- 
nin$  the  offending  terms  are  negligible.  This 
insistency  does  not  arise  when  a  new,  rational 
letic  equation  is  combined  with  the  more  com- 
cated  form  of  the  mass  balance  equation.  These 
nations  are  awkward  to  solve,  so  there  is  an 
rentive  to  use  simplified  approximations  which 
er  the  possibility  of  exact  solution.  Comparing 
ies  solutions  for  the  simple  and  precise  equations 
licates  that  accuracy  is  not  lost  in  using  the 
proximations.  It  is  also  concluded  that  the  con- 
pt  of  filter  time  does  not  simplify  the  mathemat- 
.  (Author's  abstract) 
87-02415 


VESTIGATIONS  INTO  THE  SCOPE  AND 
MITATIONS  OF  THE  BISMUTH  ACTIVE 
IBSTANCES  PROCEDURE  (WICKBOLD) 
)R  THE  DETERMINATION  OF  NONIONIC 
IRFACTANTS  IN  ENVIRONMENTAL  SAM- 
£S, 

lilever  Research  Port  Sunlight  Lab.  (England). 
ir  primary  bibliographic  entry  see  Field  5A. 
87-02419 


ASTE  WATER  PURIFICATION.  (AB- 
ASSER-REINIGUNG), 

^SF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 
k.). 

H.  Daucher. 

lemie  Ingenieur  Technik  CITEAH,  Vol.  57,  No. 
,  p  963-964,  November  1985.  4  fig. 

scriptors:  'Wastewater  treatment,  'Wastewater 
novation,  'Industrial  wastes,  Metals,  Chlorinated 
drocarbons,  Biological  wastewater  treatment, 
lenols,  Ketones,  Precious  metals. 

le  wastewater  treatment  technology  displayed  at 
s  ACHEMA  85  industrial  fair  is  reviewed.  The 
:hnologies  described  include  newly  developed 
sthods  and  instrumentation  for  biopunfication, 
I  the  removal  of  inorganic  salts  and  acids,  dis- 
Ived  chlorinated  hydrocarbons,  phenols,  or  ke- 
nes,  for  the  regeneration  of  HC1  and  H2S04,  and 
r  the  reclamation  of  metals,  especially  precious 
stals.  (Airone-PTT) 
87-02428 


fffiMICAL   AND    BIOCHEMICAL    OXYGEN 

EMAND  (COD,BOD)  AS  KEY  PARAMETERS 

3R  THE  SUMMARTZTNG  ASSESSMENT  OF 

RGANIC   WATER   CONTAMINANTS,   (CHE- 

ISCHER   UND   BIOCHEMISCHER    SAUER- 

rOFFBEDARF  (CSB.BSB)  ALS  SCHLUESSEL- 

ARAMETER    FUER    DD2    SUMMARISCHE 

EURTEILUNG  ORGANISCHER  WASSERBE- 

^STUNGSSTOFFE), 

uttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

ngswasserbau,    Wasserguete-    und    Abfallwirts- 

laft. 

jr  primary  bibliographic  entry  see  Field  5A. 

'87-02434 


!  CURRENT  TECHNOLOGY  THE  ANSWER. 


National  Water  Supply  Improvement  Association, 

Springfield,  VA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02476 


LATEST  APPLICATIONS  OF  MEMBRANE 
SEPARATION  TECHNOLOGIES  TO  INDUS- 
TRIAL EFFLUENT  TREATMENT, 

C3  International,  Minneapolis,  MN. 
P.  S.  Cartwright,  and  K.  T.  Finkenbiner. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  138- 
159,  8  fig. 

Descriptors:  'Membrane  processes,  'Separation 
techniques,  'Industrial  wastewater,  'Effluents, 
♦Wastewater  treatment,  Reverse  osmosis,  Ultrafil- 
tration, Microfiltration. 

With  regard  to  the  future,  certainly  with  increased 
emphasis  on  resource  recovery  and  enforcement  of 
the  Resource  Conservation  and  Recovery  Act,  and 
other  similar  legislation,  the  use  of  membrane  tech- 
nology will  increase  markedly  as  its  contributions 
to  effluent  treatment  become  more  universally  un- 
derstood and  publicized.  The  membrane  separation 
technologies  addressed  in  this  paper  include:  mi- 
crofiltration, ultrafiltration,  and  reverse  osmosis. 
Although  they  all  provide  separation  of  liquid 
borne  contaminants  from  the  liquid,  each  utilizes  a 
different  separation  mechanism  and  has  specific 
advantages  and  disadvantages  when  compared  to 
the  others  in  a  particular  application.  There  are  a 
number  of  waste  treatment  and  processing  applica- 
tions awaiting  the  development  of  a  true  ultrafiltra- 
tion membrane  (no  salts  rejection)  with  a  molecu- 
lar weight  cut-off  in  the  range  of  500-1000  daltons. 
(See  also  W87-02476)  (Lantz-PTT) 
W87-02483 


USE  OF  MULTTEFFECT  VAPOR-COMPRES- 
SION DISTILLATION  TO  REDUCE  WATER 
COST  AND  ENERGY  CONSUMPTION  DM  THE 
REDUCTION  OF  CONCENTRATED  WASTE 
STREAMS  VOLUME  FROM  WATER  RECOV- 
ERY  INSTALLATIONS, 

California  Univ.,  Richmond.  Water  Thermal  and 
Chemical  Technology  Center. 
B.  W.  Tleimat. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  210- 
251,  12  fig,  5  tab,  10  ref. 

Descriptors:  'Vapor-compression  distillation, 
•Water  costs,  'Waste  streams,  'Wastewater  ren- 
ovation, Distillation,  Wastewater  treatment,  Cost 
analysis,  Evaporators,  Energy. 

Single-effect  vapor-compression  (SEVC)  distilla- 
tion is  the  predominant  method  presently  in  use  to 
reduce  the  volume  of  waste  streams  from  water 
recovery  plants  at  inland  locations.  Since  multief- 
fect  vapor-compression  (MEVC)  distillation  is 
thermodynamically  more  energy  efficient  than 
SEVC,  then  the  use  of  MEVC  instead  of  SEVC  to 
reduce  the  volume  of  waste  streams  should  result 
in  lower  energy  consumption  and  as  a  consequence 
should  also  result  in  lower  water  cost.  A  wiped- 
film  rotating-disk  evaporator  can  desalt  agricultur- 
al drainage  water  softened  by  ion  exchange  with- 
out scale  and  produce  distilled  water  of  very  high 
quality  (2  ppm  TDS)  and  brines  with  TDS  of 
140,000  ppm  or  higher.  Energy  consumption  by 
the  compressor,  depends  on  brine  TDS  for  the 
same  product  rate  per  unit  area  of  heat-transfer 
surface.  The  use  of  multiple-effect  vapor-compres- 
sion using  conventional  tubular  evaporators  to 
desalt  saline  water  reduces  energy  consumption  by 
the  compressor  as  well  as  reducing.  The  use  of 
evaporators  with  high  values  of  U/C  (heat-transfer 
capacity  per  unit  of  money)  will  result  in  lower 
distilled  water  cost  by  reducing  energy  consump- 
tion and  lowering  the  cost  of  the  evaporator.  The 
combined  use  of  evaporators  with  high  values  of 
U/C  and  multiple-effect  vapor-compression  will 
reduce  distilled  water  cost  by  reducing  energy 
consumption,  and  evaporator  cost  as  compared  to 


single-effect  vapor-compression  using  an  evapora- 
tor with  a  low  value  of  U/C.  (See  also  W87-02476) 
(Lantz-PTT) 
W87-02486 


UNDERSTANDING  WATER  CHEMISTRY: 
THE  NEED  FOR  IMPROVED  ANALYSES  IN 
REVERSE  OSMOSIS  PLANT  OPERATIONS, 

Goodrich  (B.F.)  Co.,  Beltsville,  MD.  Specialty 
Polymers  and  Chemicals  Div. 
W.  Himelstein,  and  J.  Goochee. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  334- 
344,  4  tab,  2  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Reverse  osmosis,  'Water  treatment,  Water  treat- 
ment facilities,  Sample  preparation,  Fouling,  Scal- 
ing, Cost  analysis,  Membranes. 

Methods  are  reviewed  for  proper  sample  handling 
techniques  for  reverse  osmosis  (RO)  sample  analy- 
sis, and  the  benefits  of  performing  these  analyses.  It 
is  important  to  understand  that  many  types  of 
fouling  and  scaling  can  be  prevented.  The  key  to 
preventing  trouble  is  early  detection  and  rapid 
diagnosis  using  routine  water  and  filter  analysis 
performed  by  a  laboratory  experienced  in  RO  ap- 
plications. This  will  alert  the  system  operator  to 
respond  quickly  with  the  appropriate  chemical 
cleaners  in  the  event  of  a  performance  decline. 
Analytical  chemistry  can  bridge  the  gap  between 
RO  technology  and  operational  success,  helping 
the  RO  industry  gain  wider  acceptance  as  the 
technology  of  choice  for  water  users.  As  the  suc- 
cess and  longevity  of  RO  is  seen  in  various  applica- 
tions, its  usage  will  grown,  expanding  the  whole 
market.  A  proper  analytical  testing  program  can 
help  in  achieving  this  goal.  Choosing  an  analytical 
service  laboratory  that  has  understanding  of  com- 
plex water  chemistries  in  relation  to  RO,  as  well  as 
a  practical  working  knowledge  of  RO  systems, 
enables  diagnosis  of  the  most  difficult  problems 
and  provides  the  operator  with  assistance  in  solv- 
ing those  problems.  The  cost  of  routine  analytical 
testing  is  far  outweighed  by  the  cost  of  downtime, 
ineffective  cleaning  of  the  membrane  and  mem- 
brane replacement.  (See  also  W87-02476)  (Lantz- 
PTT) 
W87-02491 
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ALGAL  BIOASSAY  AND  GROSS  PRODUCTTV- 
ITY  EXPERIMENTS  USING  SEWAGE  EFFLU- 
ENT IN  A  MICHIGAN  WETLAND, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-01894 


SODICITY  LEVELS  OF  SOJXS  EQUILIBRAT- 
ED WITH  WASTEWATERS, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

R.  Levy,  P.  Fine,  and  A.  Feigin. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  1,  p  35-39,  January-February  1986.  2 

fig,  7  tab,  23  ref. 

Descriptors:  'Ammonium  ion,  'Potassium, 
•Sodium,  'Sodicity,  'Liquid  sludge,  'Secondary 
sewage,  'Carbonate  precipitation,  Wastewaters. 

To  determine  the  effect  of  NH4(+),  K,  and  Na 
exchange  reactions  concurrent  with  carbonate  pre- 
cipitation on  the  sodicity  levels  of  soil  effluents, 
samples  of  sandy,  loessial,  and  clay  soils  were 
treated  with  two  wastewaters,  a  secondary  sewage 
and  a  liquid  sludge.  More  CaC03  precipitated 
following  the  liquid  sludge  treatment  than  after  the 
secondary  sewage  treatment.  However,  the  sodi- 
city levels  of  the  liquid  sludge  leachates  of  the 
three  soils  were  almost  unchanged,  as  compared 
with  that  of  the  wastewater,  whereas  those  of  the 
secondary  sewage  increased  slightly.  This  differ- 
ence presumably  was  due  to  the  higher  concentra- 
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tions  of  NH4(+)  and  K  found  in  the  liquid  sludge 
compared  with  those  in  the  secondary  sewage.  To 
verify  this  assumption,  the  preference  for  NH4(+), 
K,  and  Na  of  the  three  soils  was  evaluated  from 
cation  exchange  batch  experiments;  the  preference 
for  NH4(+)  and  K  was  an  order  of  magnitude 
higher  than  that  for  Na.  At  a  given  total  salt 
concentration,  the  sodicity  levels  decreased  as 
more  NH4(+)  and  K  substituted  for  Na.  The  ionic 
activity  product  of  CaC03,  which  precipitated 
during  the  treatments  with  both  wastewaters,  had 
the  same  value  and  was  higher  than  that  of  soil 
CaC03.  This  difference  was  attributed  to  the  in- 
hibiting effect  of  the  organic  residues.  (Author's 
abstract) 
W87-01984 


PHOSPHATE  MOVEMENT  IN  COLUMNS  OF 

SANDY  SOIL  FROM  A  WASTEWATER-IRRI- 

GATED  SITE, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 

R.  S.  Mansell,  P.  J.  McKenna,  E.  Flaig,  and  M. 

Hall. 

Soil  Science  SOSCAK,  Vol.  140,  No.  1,  p  59-68, 

July  1985.  7  fig,  7  tab,  16  ref.  US  Army  Purchase 

order  DACA89-79-M1699. 

Descriptors:  'Phosphate,  'Municipal  wastewater, 
•Land  disposal,  Breakthrough  curves,  Sorption, 
Desorption,  Sorption  isotherms,  Mathematical 
models,  Soil  columns,  Reaction  rates,  Soil  chemis- 
try, Irrigation,  Astatula  sand. 

Using  both  a  laboratory  investigation  and  a  mathe- 
matical model,  the  authors  simultaneously  de- 
scribed two-step  sorption-desorption  and  move- 
ment of  phosphate  displaced  through  water-satu- 
rated columns  of  Astatula  sand.  Removal  of  P 
from  the  soil  solution  was  assumed  to  proceed 
initially  as  a  rapid  physical  adsorption  step  on 
sorption  sites  and  to  be  followed  by  a  slower 
chemisorption  step.  Soil  columns  were  packed 
with  surface  soil  materials  from  a  pastured  land 
area  that  had  received  periodic  irrigation  with 
municipal  wastewater  over  a  previous  7-yr  period. 
Phosphate  solution  with  10  g/cu  m  was  displaced 
through  the  saturated  columns  during  steady  liquid 
flow.  Experimental  P  breakthrough  curves  and 
sorption  isotherms  were  compared  with  those 
given  by  the  model.  The  model  provided  general, 
but  less  than  adequate,  description  of  the  P  break- 
through curves  for  the  relatively  large  pore  veloci- 
ties. Reaction  rate  coefficients  obtained  using  only 
stirred  batch  sorption  experiments  provided  less 
than  desirable  simulation  of  aqueous  flow  through 
soil  columns.  (Author's  abstract) 
W87-02004 


PORE  GAS  COMPOSITION  IN  WASTE  ROCK 
DUMPS  UNDERGOING  PYRITIC  OXIDA- 
TION, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Sutherland. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02010 


FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE.   Central   Research  and   Development  Dept. 
C.  Miller,  T.  A.  Fischer,  II,  J.  E.  Clark,  W.  M. 
Porter,  and  C.H.  Hales. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 
p  37-48,  Summer  1986.  14  fig,  1  tab,  37  ref. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Brine,  'Groundwater  movement,  Plume 
models,  Victoria,  Texas,  Permeability,  Theis  equa- 
tion, Mathematical  models,  Multiplying-factor  con- 
cept, Worst-case  scenario,  Prediction,  Hantush  and 
Jacob  leaky  aquifer  theory,  Geologic  fractures, 
Geology,  Gulf  Coast. 

A  basic  plume  model  was  used  to  track  waste  from 
several  injection  wells  with  varied  injection  history 
at  Dupont's  Victoria,  Texas,  site.  To  determine  the 
maximum  distance  that  any  portion  of  the  waste 
might  travel,  special  purpose  models  were  em- 
ployed to  account  for  (I)  density  differences  be- 
tween the  waste  and  the  native  formation  brine, 


and  (2)  layered  permeability  variation  within  the 
injection  zone.  The  results  were  generalized  to  a 
'multiplying  factor  concept',  which  facilitates  de- 
velopment of  a  worst-case  scenario.  A  pressure 
distribution  model  based  on  the  Theis  equation  for 
radial  flow  was  applied,  with  modifcations  to  ac- 
count for  multiple  wells,  injection  history,  and 
geological  complexities.  Permeation  into  an  intact 
confining  layer  was  investigated  by  a  new  tech- 
nique based  on  the  Hantush  and  Jacob  'leaky  aqui- 
fer' theory.  The  model  defines  the  maximum  per- 
meation distance,  taking  into  account  post-injec- 
tion pressure  decay.  Initial  results  indicate  that 
faults  and  fractures  are  not  likely  to  provide  con- 
ductive pathways  in  Gulf  Coast  settings,  and  site- 
specific  evaluations  are  required  to  assess  the 
impact  of  abandoned  wells.  (Author's  abstract) 
W87-02052 


SUBSURFACE  DISPOSAL  OF  LIQUID  LOW- 
LEVEL    RADIOACTIVE    WASTES    AT    OAK 
RIDGE,  TENNESSEE, 
Oak  Ridge  National  Lab.,  TN. 
S.  H.  Stow,  and  C.  S.  Haase. 
Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 
p  49-52,  Summer  1986.  1  fig,  1  tab,  16  ref.  DOE 
Contract  DE-AC05-840R21400. 

Descriptors:  'Radioactive  waste  disposal,  'Hydro- 
fracture  process,  'Injection  wells,  'Oak  Ridge  Na- 
tional Laboratory,  'Geologic  fractures,  'Bedding 
planes,  'Regulations,  Monitoring,  Tiltmeter  sur- 
veys, Leveling  surveys,  Microseismic  monitoring, 
Tennessee. 

Liquid  low-level  radioactive  wastes  have  been  dis- 
posed of  by  subsurface  injection  at  Oak  Ridge, 
Tennessee,  for  the  last  two  decades.  The  process 
entails  mixing  the  wastes  with  cement  and  other 
additives,  then  pumping  the  slurry  under  pressure 
into  a  highly  impermeable  shale;  the  pressure  is 
sufficient  to  create  bedding  plane  fractures  in 
which  the  grout,  containing,  the  wastes,  sets.  The 
hydrofracture  process,  site  selection  criteria,  the 
characteristics  of  the  Oak  Ridge  National  Labora- 
tory site,  and  development  of  monitoring  proce- 
dures (leveling  surveys,  tiltmeter  surveys,  and  mi- 
croseismic monitoring)  are  discussed.  The  legisla- 
tion governing  well  disposal  that  covers  the  Oak 
Ridge  well  was  written  with  very  different  dispos- 
al techniques  in  mind.  The  well  may  be  a  Class  V 
well,  largely  because  it  does  not  fit  in  the  other 
categories.  The  present  regulatory  climate  regard- 
ing injection  wells  has  created  an  uncertain  future 
for  this  technique.  (Rochester-PTT) 
W87-02053 


CHEMICAL  FATE  OF  INJECTED  WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Engineering  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02054 


STUDY  OF  CURRENT  UNDERGROUND  IN- 
JECTION CONTROL  REGULATIONS  AND 
PRACTICES  IN  HXINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see   Field   5G. 
W87-02055 


OPERATION  AND  MAINTENANCE  OF  UN- 
DERGROUND INJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
J.  R.  Buttram. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 
p  64-65,  Summer  1986.  4  fig,  2  ref. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Well  maintenance,  'Well  repairs,  Victo- 
ria, Texas,  DuPont  Company,  Leak  detection, 
Monitoring,  Well  construction  materials. 

The  DuPont  Victoria,  Texas,  plant  has  gained  195 
well-years  of  experience  in  operating  and  maintain- 
ing underground  injection  wells  since  1953.  This 
experience  demonstrates  that  it  is  very  important 
to  locate  wells  where  proper  geology  exists  for 
groundwater  protection.  The  well  construction 
features  and  materials  are  equally  important.  Well 


operation  at  this  plant  features  a  leak  detection 
system  that  continuously  monitors  the  mechanical 
integrity  of  the  wells.  The  evaluation  of  these 
monitoring  data  provides  early  detection  of  prob- 
lems before  the  environment  can  be  harmed.  Inves- 
tigations and  diagnostic  techniques  are  then  used  to 
determine  the  nature  and  exact  location  of  the 
problems,  whether  they  exist  at  the  surface  or 
downhole  in  the  injection  tubing,  packer,  or 
casing.  Once  the  problem  is  defined,  remedial 
action  is  initiated  and  the  success  of  the  repair  it 
confirmed  through  additional  testing.  Only  a  limit- 
ed number  of  repairs  have  been  required  over  the 
past  33  yr  and  all  have  been  carried  out  without 
endangering  the  environment.  (Author's  abstract) 
W87-O2056 


CLASS  I  INJECTION  WELL  PERFORMANCE 
SURVEY, 

Underground  Injection  Practices  Council,  Oklaho- 
ma City,  OK. 
M.  J.  Pacque. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 
p  68-69,  Summer  1986. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Malfunctions,  'Drinking  water,  Envi- 
ronmental impact,  Training,  Failure  studies,  Oper- 
ator error. 

A  study  of  Class  I  injection  well  malfunctions  at  45 
sites  containing  some  106  wells  shows  that  most  of 
the  problems  were  related  to  outmoded  designs  or 
practices  that  would  not  be  allowed  under  current 
minimum  federal  regulations.  No  documented 
health  problems  resulted  from  the  well  activity  at 
any  of  the  sites.  At  more  than  half  of  the  sites  no 
adverse  environmental  impact  related  to  the  well 
was  found.  Some  type  of  incident  related  to  injec- 
tion was  reported  at  17  sites,  but  only  four  in- 
stances of  leakage  into  an  underground  source  of 
drinking  water  (USDW)  were  confirmed.  In  the 
instances  of  leakage  into  a  USDW,  the  wastes  were 
confined  to  areas  near  the  well.  Wells  with  sound 
preventive  maintenance  programs  tended  to  have 
fewer  problems.  In  some  instances  operator  error 
rather  than  poor  design  or  poor  siting  resulted  in 
problems  that  could  have  been  avoided  if  proper 
training  programs  were  in  place.  The  present  study 
demonstrates  that  subsurface  disposal  of  wastes  can 
be  environmentally  sound  when  properly  conduct- 
ed  and  adequately  regulated.  (Rochester-PTT) 
W87-O2057 


THEORY,     CONSTRUCTION,     AND     OPER- 
ATION OF  SIMPLE  TENSIOMETERS, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02058 


INEXPENSIVE  FLOW-THROUGH  CELL  AND 
MEASUREMENT  SYSTEM  FOR  MONITOR- 
ING SELECTED  CHEMICAL  PARAMETERS 
IN  GROUND  WATER, 

Illinois    State   Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02059 


SLUDGE  TREATMENT  AND  DISPOSAL 
PROCESSES, 

AZS  Corp.,  Atlanta,  GA. 
J.  Newton. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  6,  8,  10,  12,  14,  16, 
May- June  1986. 

Descriptors:  'Wastewater  treatment,  'Sludge  con- 
ditioning, 'Sludge  disposal,  Sludge  thickening, 
Sludge  disinfection,  Sludge  stabilization,  Sludge 
drying,  Composting,  Soil  amendments,  Animal 
feed,  Landfill  topping,  Energy  sources,  Construc- 
tion materials,  Clean  Water  Act,  Resource  Conser- 
vation and  Recovery  Act,  Public  policy. 

Sludge  treatment  processes  are  described  in  terms 
of  the  following  functional  categories:  sludge 
transportation  and  pumping,  thickening,  stabiliza- 
tion, conditioning,  disinfection,  dewatering,  ther- 
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il  processes,  composting,  and  ultimate  disposal. 
Ften  certain  of  these  functions  can  be  combined 
form  a  specific  sludge  treatment  train,  such  as 
ickening,  dewatering,  composting,  and  reuse  of 
e  compost  product.  The  impact  of  the  Clean 
ater  Act  and  the  Resource  Conservation  and 
scovery  Act  has  been  to  encourage  sludge  gen- 
ators  to  place  more  emphasis  on  utilization  of 
idge  rather  than  on  its  disposal.  Sludge  has  po- 
ntul  benefits  as  a  soil  amendment,  source  of  heat 
d  work,  landfill  topping,  industrial  raw  material, 
imal  feed,  and  construction  material.  (Rochester- 

m 

87-02062 


EMOYNE,  PA  -  SLUDGE  DISPOSAL  PRAC- 
CES, 

anoyne  Joint  Advanced  Waste  Treatment  Facili- 

,PA. 

.  Heiner,  Jr.,  and  J.  O'Neill. 

ater  Pollution  Control  Association  of  Pennsylva- 

a  Magazine,  Vol.  19,  No.  3,  p  20-21,  May- June 

86.  1  tab. 

eschptors:  *Wastewater  treatment,  *Sludge  dis- 
«al,  'Advanced  wastewater  treatment,  "Land 
'plication,  •Incineration,  •Landfills,  Cost  analy- 
i.  Wastewater  facilities,  Wastewater  treatment, 
anoyne,  Pennsylvania. 

udge  disposal  at  the  Lemoyne  Joint  Advanced 
aste  Treatment  Facility,  a  2.088  MGD  conven- 
>nal  activated  sludge  plant  with  lime  addition,  for 
removal,  was  changed  from  disposal  by  contract 
luler  (to  another  treatment  plant)  to  on-site  proc- 
sing  and  disposal  by  either  land  application 
7%),  incineration  (15%),  or  landfill  (18%).  The 
ocessing  described  here  yields  an  average  8,000 
Jlons/day,  which  has  a  sludge  concentration  of 
*%  (5.500  pounds  dry  solids/day).  The  present 
*t  for  treatment  disposal  of  sludge  averages 
"0,000  annually,  or  $89/day  per  dry  ton.  (Roches- 
r-PTT) 
'87-02064 


LUDGE  INCINERATION  AT  KISKI  VALLEY, 

coenergetics,  Inc.,  Vacaville,  CA. 

.  R  Blaskovich. 

'ater  Pollution  Control  Association  of  Pennsylva- 

a  Magazine,  Vol.  19,  No.  3,  p  22,  May-June  1986. 

fig. 

descriptors:  *Sludge  incineration,  'Wastewater 
eatment,  'Grease,  'Lagoons,  'Cost  analysis, 
eechburg,  Pennsylvania,  Kiski  Valley,  Natural 
is,  Multiple-hearth  incinerator,  Wastewater  treat- 

lent. 

he  Kiski  Valley  Water  Pollution  Control  Author- 
y,  Leechburg,  Pennsylvania,  operates  a  natural 
as-fired  Environtech  BSP  multiple-hearth  sludge 
icinerator  with  seven  hearths,  of  which  four  have 
vo  natural  gas  burners  each.  Grease  is  collected 
ad  concentrated  and  burned  separately;  ash  is 
sttled  in  a  lagoon.  The  facility  has  maintained 
omphance  with  air  quality  parameters  since 
onung  on-line  in  1976;  no  serious  operational 
roblems  have  been  encountered.  Although  natu- 
il  gas  costs  $6,000/month,  a  cost  analysis  study 
howed  that  incineration  on-site  was  more  efficient 
ian  trucking  of  the  sludge.  (Rochester-PTT) 
V87-02065 


EDERAL  EVALUATION  OF  STRUMTNE 
lECLAMATION, 

Environmental  Protection  Agency,  Philadelphia, 

'A.  Region  III. 

1.  D'Angelo. 

Vater  Pollution  Control  Association  of  Pennsylva- 

lia  Magazine,  Vol.  19,  No.  3,  p  26,  May-June  1986. 

4  ref. 

descriptors:  'Strip  mines,  'Wastewater  treatment, 
'Mine  reclamation,  'Soil  management,  'Land  ap- 
ilication,  'Sludge  disposal,  *Pennsylvania,  Sec- 
mdary  wastewater  treatment,  Philadelphia,  Soil 
intendments,  Environmental  Protection  Agency, 
Anaerobic  digestion,  Management  planning, 
Sludge  utilization,  Feasibility  studies. 


On  24  August  1984,  the  Environmental  Protection 
Agency  (EPA)  issued  a  Finding  of  No  Significant 
Impact  on  the  City  of  Philadelphia's  (Pennsylva- 
nia) Facility  Plan  for  Sludge  Management.  The 
plan  describes  the  treatment  technologies  and 
sludge  utilization  plant  that  will  be  used  to  process 
the  300  dry  tons/day  of  solids  produced  by  the 
city's  three  secondary  treatment  facilities.  Sludge 
will  be  anaerobically  digested  and  then  composted, 
with  the  composted  product  being  used  in  one  of 
three  programs:  (1)  marketing  as  a  soil  conditioner 
(50%),  (2)  local  land  application  (20-40%),  and  (3) 
st  rip  mine  reclamation  in  western  Pennsylvania  (10- 
30%).  Numerous  studies  by  EPA  and  various  inde- 
pendent sources  have  concluded  that  land  reclama- 
tion using  sludge  can  be  accomplished  in  an  envi- 
ronmentally acceptable  manner,  but  EPA  has 
chosen  to  conduct  an  additional  study,  which  is 
scheduled  to  be  completed  within  12  mo.  (Roches- 
ter-PTT) 
W87-02067 


COMPOSTING:  A  SLUDGE  MANAGEMENT 
METHOD  GETS  UPDATED, 

Black  and  Veatch,  Kansas  City,  MO. 
J.  H.  Robinson,  and  R.  D.  Kuchenrither. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  27-30,  32,  May- 
June  1986.  4  fig. 

Descriptors:  'Composting,  'Wastewater  treat- 
ment, 'Sludge  composting,  'Thermal  sterilization, 
•Aerobic  sludge  composting,  *Reactor  compost- 
ing, Windrow  composting,  Aerated  static  pile 
composting,  Philadelphia,  Denver,  Sludge  curing, 
Cost  analysis,  Wastewater  facilties,  Sludge  utiliza- 
tion. 

The  basic  principles  of  composting  are  reviewed 
and  facilities  in  use  in  several  cities  are  described. 
Composting  produces  heat,  which  along  with  mi- 
crobial action,  renders  sludge  unrecognizable  as 
such  and  free  of  pathogens,  weed  seeds,  and  insect 
eggs.  Aerobic  sludge  composting  systems  can  be 
classified  as  reactor  and  non-reactor  types;  in  the 
first  the  composting  occurs  within  a  vessel  (reac- 
tor), whereas  in  the  second  composting  occurs  in 
the  open  air  outside  any  containment  vessel.  The 
reactor  approach  uses  less  land  and  offers  better 
odor  control,  but  has  high  capital  cost  and  greater 
complexity.  Non-reactor  programs  can  be  divided 
into  aerated  static  pile  and  windrow  processes. 
Aerated  static  pile  systems  of  the  type  used  in 
Philadelphia  and  other  cities  and  windrow  process- 
ing as  employed  in  Denver  and  elsewhere  in  the 
west  are  described  here.  Problems  of  aeration  and 
combining  curing/composting  to  reduce  costs  are 
discussed.  (Rochester-PTT) 
W87-02068 


SLUDGE  MANAGEMENT  PRACTICES  IN 
PHILADELPHIA, 

Philadelphia  Water  Dept.,  PA.  Sludge  Manage- 
ment Unit. 

F.  Senske,  and  K.  Ellis. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  32-37,  May-June 
1986.  4  fig,  1  tab,  1  ref. 

Descriptors:  'Sludge  utilization,  'Wastewater 
treatment,  'Sludge  disposal,  'Philadelphia,  'Land 
application,  'Landfills,  'Strip  mines,  'Composting, 
•Soil  management,  Pennsylvania,  Soil  conditioner, 
Monitoring,  Cadmium,  Chromium,  Copper,  Lead, 
Nickel,  Zinc,  Polychlorinated  biphenyls,  Horse 
racing  tracks,  Roof  deck  planters,  Landscaping. 

The  Philadelphia  (Pennsylvania)  Water  Depart- 
ment, which  processes  wastewater  for  the  city  and 
surrounding  communities  over  a  360  sq  mi  area, 
has  developed  a  sludge  marketing  program  to 
ensure  use  of  sludge  in  various  programs.  Screened 
compost,  mixed  with  sand,  has  been  used  in  reha- 
bilitation of  horse  racing  tracks,  for  roof  deck 
planters  on  hotels,  and  dewatered  sludge  has  been 
trucked  to  Delaware  for  use  in  composting  there. 
A  bulk  application  program  was  developed  for 
land  application  in  agriculture  and  landfill  re  vege- 
tation and  in  stripmine  reclamation  in  western 
Pennsylvania.  Another  program  involves  allowing 
small  users  to  load  their  own  'Philorganic'  (a  mix- 


ture of  composted  sludge  and  wood  chips)  for  use 
a  soil  conditioner  at  no  cost.  Product  quality  is 
maintained  by  frequent  (daily  or  biweekly  sam- 
pling) of  incoming  wastewaters  to  ensure  that  pol- 
lutant limits  are  met.  Philadelphia  sludge  in  1984 
averaged  below  the  Pennsylvania  Department  of 
Environmental  Resources  limits  for  Cd,  Cr,  Cu, 
Pb,  Ni,  Zn,  and  polychlorinated  biphenyls.  (Roch- 
ester-PTT) 
W87-02069 


LANDFTLLTNG  EXPERIENCE  AT  CITY  OF 
LANCASTER, 

Sewage  Operations,  Lancaster,  PA. 
L.  S.  Vanzile. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  40-41,  May-June 
1986. 

Descriptors:  'Landfills,  *Sludge  disposal,  *Belt 
filter  press,  •Wastewater  facilities,  Lancaster, 
Pennsylvania,  Incineration,  Composting,  Cost  anal- 
ysis, Heat  treatment. 

The  city  of  Lancaster  (Pennsylvania)  was  denied 
the  use  of  its  landfill  site  in  1983  due  to  leachate 
problems.  In  response  the  city  instituted  a  sludge 
dewatering  program  using  a  belt  filter  press,  cou- 
pled with  stabilization  in  a  static  pile  system,  which 
is  followed  either  by  distribution  by  the  compost- 
ing company  or  incineration  of  the  excess.  Due  to 
the  decrease  in  solids  concentration,  the  annual 
sludge  production  was  increased  from  3,600  tons/ 
yr  with  the  vacuum  filter  previously  used  to  6,300 
tons/yr  with  the  filter  press,  which  increased  the 
sludge  disposal  cost  by  over  $54,000  above  the 
previous  method.  This  was  more  than  offset,  how- 
ever, because  the  use  of  Zimpro  heat  treatment 
system  was  discontinued.  (Rochester-PTT) 
W87-O2070 


INNOVATIVE  SLUDGE  MANAGEMENT: 
IMAGINATION  AND  TECHNOLOGY  GO  A 
LONG  WAY  TO  SOLVE  A  CITY'S  SLUDGE 
PROBLEM, 

VFL  Technology  Corp.,  Malvern,  PA. 
L.  M.  Ruggiano. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  42-43. 

Descriptors:  *Sludge  disposal,  *Fly  ash,  *Sludge 
lagoons,  'Sludge  solids,  'Land  application,  •Land- 
fills, Dredge  spoils,  Dikes,  Wilmington,  Delaware, 
Coal,  Electric  powerplants,  *Wastewater  treat- 
ment, Sludge  utilization. 

The  city  of  Wilmington  (Delaware)  has  entered  an 
agreement  with  VFL  Technology  Corporation  to 
stabilize  the  sludge  resulting  from  treatment  oper- 
ations at  its  70  mgd  wasteswater  treatment  system. 
VFL  performs  a  two-staged  stabilization  proce- 
dure on  the  sludge:  (1)  fly  ash  from  coal-burning 
electric  power  plants  is  hauled  to  the  sludge  stor- 
age lagoons  and  incorporated  into  the  sludge  by 
backhoe  and  (2)  dry  lime  kiln  dust  is  uniformly 
incorporated  into  the  pre-blended  sludge-ash  mix 
using  a  proprietary  injection  system  mounted  at 
the  end  of  a  backhoe.  The  conditioned  fly  ash 
increases  the  solids  content  of  the  lagooned  sludge. 
After  treatment  with  lime-kiln  dust  the  material 
undergoes  a  pozzolanic  reaction  that  ties  up  the 
free  water  in  the  sludge,  yielding  a  solidified  end 
product.  The  stabilized  sludge  is  then  used  in  slope 
covering  and  berm  fill  at  a  land  fill  and  as  low 
permeable  structural  fill  for  dikes  to  contain 
pumped  dredge  spoils.  (Rochester-PTT) 
W87-02071 


NITROGEN  MINERALIZATION  OF  SEWAGE 
SLUDGES  IN  SOILS, 

Barcelona  Univ.  (Spain).  Facultat  de  Farmacia. 
M.  A.  Garau,  M.  T.  Felipo,  and  M.  C  Ruiz  de 

Villa. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  225-228,  July-September  1986.  6  tab, 
27  ref. 
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1 


Descriptors:  *Nitrogen,  'Mineralization,  *Soil  ab- 
sorption capacity,  *Sludge  utilization,  Leaching, 
Incubation,  Aerobic  sludge. 

Nitrogen  mineralization  of  two  sludges  by  two  soil 
types  was  studied  using  leached  and  nonleached 
incubation  procedures.  Cumulative  nitrogen  in- 
creased linearly  with  incubation  time  and  sludge 
incorporation  rate.  Mineralization  was  influenced 
more  by  soil  type  than  by  sludge  type  or  applica- 
tion rate.  The  amount  of  mineralized  nitrogen  was 
higher  for  the  leaching  procedure.  Cumulative  ni- 
trogen was  inversely  dependent  on  the  application 
rate  for  the  leached  procedure,  but  was  independ- 
ent of  application  rate  for  the  nonleached  proce- 
dure. Mineralization  potential  increased  with  the 
application  rate  and  was  higher  for  aerobic  sludge 
on  neutral  soil.  The  leached  method  seems  more 
representative  of  field  conditions  due  to  elimina- 
tion of  inorgnic  nitrogen  mineralized  during  incu- 
bation periods,  thus  reflecting  plant  absorption. 
(Michael-PTT) 
W87-02087 


PROTON  AND  METAL  COMPLEXATION  BY 
WATER-SOLUBLE  LIGANDS  EXTRACTED 
FROM  ANAEROBICALLY  DIGESTED 

SEWAGE  SLUDGE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

J.  Baham,  and  G.  Sposito. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  239-244,  July-September  1986.  4  fig,  2 
tab,  33  ref. 

Descriptors:  'Anaerobic  digestion,  *Sludge,  'Solu- 
bility, 'Soil  adsorption  capacity,  'Complexation, 
'Trace  metals,  'Speciation,  Acidity,  Titration,  Or- 
ganic ligands,  Protons,  Metals,  Cadmium,  Curium, 
Adsorption,  Copper,  Filtration,  Nickel. 

Proton  titration  data  are  presented  for  water-solu- 
ble organic  and  inorganic  titratable  groups  extract- 
ed from  anaerobically  digested  sewage  sludge.  The 
titration  curve  represents  the  acid-base  chemistry 
of  a  mixture  of  ligands  which  might  be  expected  to 
occur  in  a  soil  solution  shortly  after  application  of 
sludge.  Copper  formed  the  more  stable  complexes 
with  the  ligands  as  compared  to  nickel  and  cadmi- 
um, which  was  present  in  the  free  metal  ion  or  in 
inorganic  complexes.  The  primary  factor  control- 
ling copper  solubility  was  the  formation  of  soluble 
organo-copper  complexes.  A  'mixture  model'  to 
simulate  proton  formation  is  developed  which  is 
consistent  with  actual  concentrations  of  known 
functional  groups  in  the  water-soluble  extract.  This 
model  is  used  to  simulate  curium  and  cadmium 
speciation  in  gel  filtration  and  adsorption  experi- 
ments. (Michael-PTT) 
W87-02089 


EFFECT  OF  SLUDGE  ADDITIONS  ON  NITRO- 
GEN REMOVAL  IN  SOIL  COLUMNS  FLOOD- 
ED WITH  SECONDARY  EFFLUENT, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  C.  Lance. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  3,  p  298-301,  July-September  1986.  2  fig,  1 
tab,  16  ref. 

Descriptors:  'Sludge  utilization,  'Nitrogen  remov- 
al, 'Soil  columns,  'Effluents,  Infiltration,  Decom- 
position, Organic  carbon,  Denitrification,  Bacteria, 
Mixing,  Groundwater  basins. 

Sludge  was  mixed  with  a  surface  layer  of  soil  to 
test  the  possibility  of  increasing  nitrogen  removal 
in  soil  columns  flooded  with  secondary  effluent. 
Infiltration  rates  of  the  two  tested  columns  were  30 
and  60  centimeters  per  day  (cm/d).  Nitogen  re- 
moval at  the  30  cm/d  infiltration  rate  was  greater 
than  that  for  the  60  cm/d  infiltration  rate,  and  was 
sufficient  to  maintain  the  average  total  nitrogen 
content  in  outlet  water  at  eight  milligrams  per  liter. 
Sludge  decomposition  in  the  soil  columns  also  pro- 
vided a  source  of  organic  carbon  for  denitrifying 
bacteria.  Results  show  that  mixing  sludge  with  soil 
in  groundwater  basins  could  raise  application  rates 
for  sewage  water  and  thereby  reduce  wastewater 
disposal  costs.  (Michael-PTT) 


W87-02096 


PHOSPHORUS  SOLUBILITY  IN  SLUDGE- 
AMENDED  CALCAREOUS  SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

G.  A.  O'Connor,  K.  L.  Knudtsen,  and  G.  A. 

Connell. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  308-312,  July-September  1986.  3  fig,  3 

tab,  9  ref.  DOE  Contract  DE-AC04-83AL21776. 

Descriptors:  'Phosphorus,  'Solubility,  'Sludge  uti- 
lization, 'Calcareous  soils,  New  Mexico,  Lead, 
Calcium  phosphorus  compounds,  Accumulation, 
Fertilization,  Hydrogen  ion  concentration. 

The  effects  of  sewage  sludge  additions  on  phos- 
phorus solubility  relationships  in  calcareous  New 
Mexico  soils  was  investigated  in  greenhouse  and 
field  studies.  Phosphorus  was  expressed  using  solu- 
bility diagrams  for  secondary  calcium  compounds 
commonly  found  in  soils.  The  solubility  of  these 
compounds  and  the  solution  composition  of  soil 
extracts  were  plotted  in  terms  of  double  function 
parameters.  Sludge  additions  increased  water  solu- 
ble NaHC03-extractable  phosphorus  and  plant 
uptake  of  phosphorus.  Ancilliary  effects,  particu- 
larly a  slight  reduction  in  pH,  were  apparently 
responsible  for  increased  phosphorus  solubility  in 
amended  soils.  (Michael-PTT) 
W87-02098 


HARVESTING  DAPHNIA  MAGNA  GROWN 
ON  URBAN  TERTIARJXY-TREATED  EF- 
FLUENTS, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02163 


EFFECT  OF  DION  OXIDE  REMOVAL  ON 
HEAVY  METAL  SORPTION  BY  ACTD  SUB- 
SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

H.  A.  Elliott,  M.  R.  Liberati,  and  C.  P.  Huang. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  27, 

No.  3/4,  p  379-389,  1986.  4  ref. 

Descriptors:  'Land  disposal,  'Path  of  pollutants, 
'Iron  oxide,  'Heavy  metals,  'Sorption,  'Acid  sub- 
soils, Sediments,  FAAS,  Adsorption. 

The  adsorption  of  Cd,  Cu,  Pb,  and  Zn  from  0.025 
M  NaC104  solutions  by  two  ferruginous  subsoils 
was  investigated.  Under  acidic  conditons,  selective 
dissolution  and  removal  of  the  Fe  oxide  soil  com- 
ponent by  dithionite  citrate-bicarbonate  (DCB) 
generally  increased  heavy  metal  adsorption  by  the 
soils.  This  effect  was  attributed  to  increased  elec- 
trostatic attraction  of  cations  of  the  DCB-washed 
soils  as  evidenced  by  substantial  reduction  in  the 
zero  point  of  charge  for  the  Dothan  soil  following 
DCB  extraction.  Alternately,  the  DCB  extraction 
stripped  Fe  and  Al  species  bound  to  structural 
exchange  sites  or  eliminated  coatings  which  reduce 
cation  accessibility  to  such  sites.  Addition  of  low 
levels  of  ferric  iron  suppressed  heavy  metal  ad- 
sorption capacity  of  the  DCB-extracted  Christiana 
soil  to  values  comparable  to  the  unmodified  whole 
soil  system.  While  hydrous  oxide  surfaces  repre- 
sent highly  reactive  sites  for  cation  binding,  Fe 
oxides  can  modify  both  the  pH-dependent  and 
structural  exchange  sites  in  a  manner  that  hinders 
heavy  metal  adsorption.  Thus,  a  soil's  Fe-oxide 
content  is  unlikely  to  be  a  reliable  guide  to  heavy 
metal  adsorption  capacity.  (Author's  abstract) 
W87-02194 


WATER  CYCLE  AS  A  SOURCE  OF  PATHO- 
GENS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02208 


BACTERIAL  POLLUTION  OF  COASTAL 
WATERS  IN  THE  UK  AND  MEDITERRANE- 
AN, 


Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02213 


POTENTIAL  RISKS  TO  HUMAN  AND 
ANIMAL  HEALTH  ARISING  FROM  LAND 
DISPOSAL  OF  SEWAGE  SLUDGE 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

D.  C.  Watson. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  95S-103S,  1985.  2  fig,  2  tab, 
38  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
•Public  health,  Salmonella,  Bacteria,  Helminths, 
Viruses,  Contamination,  Pathogens,  Agricultural 
runoff,  Sludge  utilization,  Wells. 

The  risks  to  human  health  and  animals  from  land 
disposal  of  sewage  sludge  are  discussed.  The  scope 
and  type  of  disease  risks  from  salmonella,  other 
bacteria,  parasitic  helminths  and  viruses  are  exam- 
ined. The  risk  of  well  contamination  from  water 
travel  of  pathogenic  organisms  through  the  soil  of 
sludge  treated  agricultural  lands  is  also  reviewed. 
(Michael-PTT) 
W87-02214 


SOLID   WASTE  COMPOSTING  GAINS  NEW 
ENERGY, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-02242 


LIQUID  SLUDGE  VS.  NITROGEN  FERTILIZ- 
ER, 

Colorado    State    Univ.,    Fort    Collins.    Dept.   of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02243 


COMPOSTING  PROCESS  DESIGN  CRITERIA: 
PART  I-FEED  CONDITIONING, 

For  primary   bibliographic   entry  see  Field  5D. 
W87-02244 


LONG  TERM  ASSESSMENT  OF  NON-HAZ- 
ARDOUS OILFIELD  WASTE  PITS, 

Tulane  Univ.,  New  Orleans,  LA.  Dept.  of  Envi- 
ronmental Health  Sciences. 
R.  S.  Reimers,  P.  S.  deKernion,  and  A.  A. 
Abdelghani. 

Biocycle  BCYCDK,  Vol.  27,  No.  7,  p  4449, 
August  1986.  9  tab,  19  ref. 

Descriptors:  'Oil  fields,  'Waste  pits,  'Testing  pro- 
cedures, Fate  of  pollutants,  Organic  wastes,  Inor- 
ganic compounds,  Sorption,  Chemical  wastes, 
Clay,  Leaching,  Mud. 

Testing  methodologies  for  the  assessment  of  Non- 
Hazardous  Oilfield  Waste  (NOW)  pits  are  re- 
viewed and  evaluated.  Extraction  procedures  are 
recommended  for  deterining  concentrations  of  or- 
ganic and  inorganic  wastes  and  biologically  and 
non-biologically  active  organic  wastes  in  NOW  pit 
mud  samples.  Sorption  affinity  is  important  in  as- 
sessing chemical  mobility  and  determining  the  fate 
of  chemicals.  It  is  recommended  that  compatibility 
tests  be  used  to  determine  the  effectiveness  of  clay 
liners  in  preventing  water  leaching  through  the 
cover  of  a  closed  pit.  (Michael-PTT) 
W87-02245 


ALGAL   SEPARATION    BY    THE   LIME-SEA- 
WATER  PROCESS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02353 


PILOT  PLANT  STUDY  ON  WATER  QUALITY 
CHANGES  DURING  GROUNDWATER  RE- 
CHARGE, 
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Ministerie  van  Volksgezondheid  en  Milieuhygiene. 

Leidschendam  (Netherlands). 

[.  Hrubec,  J.  A.  Luijten,  W.  C.  M.  M.  Luijten,  and 

3.  J.  Piet 

SVater  Research  WATRAG,  Vol.  20,  No.  9,  p 

1119-1127,  September  1986.  3  fig,  5  tab,  26  ref. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er recharge,  'Rhine  River,  Sand,  Soil  organic 
natter,  Halogenated  compounds,  Organic  com- 
jounds.  Chemical  oxygen  demand,  Dissolved  or- 
ganic carbon,  Anaerobic  conditions,  Ammonia, 
Phosphates,  Iron,  Manganese,  Silicates,  Arsenic. 

Results  of  a  pilot  plant  study  on  the  influence  of 
he  composition  of  sandy  soil  on  water  quality 
rhanges  during  groundwater  recharge  of  pretreat- 
•d  Rhine  water  are  presented.  It  is  confirmed  that 
rontent  and  nature  of  the  soil  organic  matter  sub- 
■tantially  affect  the  quality  of  the  percolating 
vater.  Recharge  in  the  sand  with  a  higher  content 
)f  unstable  organic  matter  (0.76%  OC),  under  an- 
lerobic  conditions  (E  sub  h  approximately  = 
f  100  mV)  resulted  in  an  increase  of  COD,  DOC, 
iTH4(-|-),  P04(3-),  Fe,  Mn,  Si02  and  As  content, 
■lowever,  the  concentration  of  trihalomethanes, 
etrachloromethane,  1,1,1-trichloroethane,  tetrach- 
oroethene,  haloacetonitriles,  nitro-aromatics  and 
he  mutagenic  activity  decreased  during  the  re- 
:harge.  Passage  through  the  sand  with  a  lower 
:ontent  of  stabilized  organic  matter  (0.22%  OC), 
meter  anaerobic  conditions  (E  sub  h  approximately 
=  +200  mV),  showed  a  similar  but  less  pro- 
lounced  effect.  In  the  sand  with  very  low  content 
>rganic  matter  (0.04%  OC)  under  aerobic  condi- 
ions,  a  moderate  improvement  of  macroconsti- 
uents  and  trace  elements  was  observed.  From  the 
irganic  micropollutants  studied,  only  brominated 
rihalomethanes  were  transformed  here  to  a  degree 
ncreasing  with  the  bromine  content.  Adsorbable 
md  extractable  halogenated  organic  compounds 
ormed  by  the  chJorination  of  the  recharge  water, 
:haracterized  with  the  group  parameters  (AOX 
ind  EOX),  were  largely  removed  during  the  per- 
flation in  all  sands  examined.  (Author's  abstract) 
V87-02358 


lECLAMATION  AND  RE-USE  OF  DOMESTIC 
WASTEWATER  AND  REVERSE  OSMOSIS 
IEJECT  WATER, 

'ost,  Buckley,   Schuh  and  Jernigan,   Inc.,   Fort 

tfyers,  FL. 

-or  primary  bibliographic  entry  see  Field  3C. 

V87-02487 


DISPOSAL  OF  REVERSE  OSMOSIS  WATER 
IREATMENT  PLANT  REJECT  WATER  BY  IN- 
rECTION  WELL:  AN  ASSESSMENT  OF  GEO- 
IHEMICAL  PLUGGING, 

Vlissimer  and  Associates,  Inc.,  Cape  Coral,  FL. 
r.  H.  O'Donnell,  T.  M.  Missimer,  and  I.  Watson. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ngs  of  the  First  Biennial  Conference  of  the  Na- 
ional  Water  Supply  Improvement  Association, 
fune  8-12,  1986,  Washington,  DC.  (1986).  p  346- 
178,  3  fig,  3  tab,  26  ref. 

Descriptors:  'Reverse  osmosis,  'Injection  wells, 
'Geochemistry,  'Plugs,  Performance  evaluation, 
Wastewater  disposal,  Calcite,  Dolomite,  Gypsum, 
\pante,  Boreholes,  Aquifers,  Chemical  precipita- 
aon,  Hydrogen  ion  concentration,  Geohydrology. 

Reject  water  produced  by  reverse  osmosis  water 
ireatment  plants  is  chemically  unstable  with  regard 
to  the  saturation  of  certain  minerals,  such  as  calcite 
[calcium  carbonate),  dolomite  (calcium-magnesium 
jarbonate),  gypsum  (calcium  sulfate),  and  in  cer- 
tain cases,  apatite  (calcium  phosphate).  If  the  reject 
water  is  discharged  to  a  tidal  surface  water  body, 
the  unstable  water  is  diluted  and  rarely  causes  any 
significant  problem.  However,  if  the  reject  water 
must  be  eliminated  via  an  injection  well,  the  chemi- 
cal instability  of  the  water  becomes  a  significant 
problem.  When  a  water  supersaturated  with  calci- 
um carbonate  or  certain  other  minerals  enters  a 
limestone  aquifer,  precipitation  of  calcite  will 
occur  somewhere  in  the  borehole  or  at  some  dis- 
tance from  the  borehole  in  the  aquifer.  The  rate  of 
precipitation  and  the  distance  from  the  borehole  at 
which  it  occurs  is  controlled  principally  by  the 


total  dissolved  solids  concentration,  pH,  and  select- 
ed gas  and  ion  concentrations  in  the  reject  stream. 
Mineral  precipitates  can  completely  plug  the  injec- 
tion well  to  a  degree  that  it  cannot  be  rehabilitated. 
Based  on  theoretical  considerations  and  observa- 
tions, it  is  necessary  to  stabilize  reverse  osmosis 
reject  water  before  it  is  injected  at  high  rates  into 
the  groundwater  system.  Careful  consideration 
should  be  given  to  the  use  of  this  disposal  tech- 
nique in  certain  hydrogeologic  settings.  (See  also 
W87-02476)  (Author's  abstract) 
W87-02492 


REMEDIAL    ALTERNATIVES    FOR    SOURCE 
ABATEMENT:  THE  NECESSARY  STEP, 

OH.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02504 


DESIGN  AND  INSTALLATION  OF  DEEP 
MULTILEVEL  PIEZOMETER  NESTS  IN  CO- 
LUMBIA RIVER  BASALTS  AT  THE  HANFORD 
SITE,  WASHINGTON, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibhographic  entry  see  Field  7B. 
W87-02508 


DEVELOPMENT  OF  A  GROUND  WATER 
MODEL  UTILIZING  THE  INSTALLATION 
AND  TESTING  OF  A  VARIABLE  DEPTH 
CLUSTER  MONITORING  WELL  NETWORK, 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-02518 


5F.  Water  Treatment  and 
Quality  Alteration 


FEW  PROBLEMS  WITH  WATER  ENCOUN- 
TERED IN  BRAZIL  (QUELQUES  PROBLEMES 
DE  L'EAU  ENCONTRES  AU  BRESIL), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

P.  Dubreuil. 

La  Houille  Blanche,  Vol.  85,  No.  2,  p  111-122, 

1985.  5  fig,  14  tab,  6  ref. 

Descriptors:  'Brazil,  'Water  problems,  'Geogra- 
phy, 'Human  population,  'Water  resources  devel- 
opment, Amazon  River,  Administration. 

Reflections  on  20  yr  in  working  with  water  prob- 
lems with  Brazilian  specialists  are  presented.  It 
highlights  a  few  problems  of  interest  and  describes 
several  situations  that  can  be  encountered  in  evalu- 
ating, exploiting,  and  managing  the  water  re- 
sources of  this  highly  varied  country.  Brazil  is  fifth 
in  the  world  in  size,  seventh  by  population  (1980), 
and  tenth  in  gross  national  product  (1980),  and  it 
contains  the  terminal  course  of  the  largest  river  in 
the  world,  the  Amazon.  Topics  discussed  are  the 
economic  geography  of  Brazil's  varied  regions, 
total  surface  water  resources  of  Brazil,  problems  of 
the  Amazon  water  resources  and  ecosystem,  prob- 
lems of  the  northeast,  conflicts  in  water  usage,  and 
administrative  structure  of  water  supply.  (Roches- 
ter-PTT) 
W87-01967 


HUGH  LEVELS  OF  MUTAGENIC  ACTIVITY  IN 
CHLORINATED  DRINKING  WATER  IN  FIN- 
LAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibhographic  entry  see  Field  5B. 
W87-02041 


PARTICLE    REMOVAL    BY    HORIZONTAL- 
FLOW  ROUGHING  FILTRATION, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 
M.  Wegelin,  M.  Boiler,  and  R.  Schertenleib. 
Aqua  AQUAAA,  No.  3,  p  115-125,  1986.  24  fig,  1 
tab,  7  ref. 


Descriptors:  'Filtration,  'Horizontal-flow  rough- 
ing filtration,  'Slow  sand  filtration,  'Analytical 
models,  'Particle  removal,  'Turbidity,  'Water 
treatment,  Switzerland,  Filters,  Developing  coun- 
tries, Surface  water,  Reclaimed  water,  Design. 

Horizontal-flow  Roughing  Filtration  (HRF)  is  pre- 
sented as  an  alternative  pretreatment  method  prior 
to  Slow  Sand  Filtration  (SSF).  The  prefilters  effi- 
ciently remove  solid  matter  from  turbid  water 
without  the  use  of  chemicals  or  mechanical  equip- 
ment. The  structures  and  mechanisms  of  HRF  are 
described,  and  a  brief  summary  is  presented  of 
laboratory  tests  conducted  in  Switzerland  and  the 
analytical  model  developed  from  them.  Practical 
information  on  filter  design  also  is  given.  HRF 
separates  the  solid  matter  in  the  water  that  would 
cause  rapid  clogging  of  SSF.  Therefore,  this  pre- 
treatment process  will  prolong  considerably  the 
running  time  of  SSF  to  several  months  necessary 
for  a  reasonable  filter  operation.  The  combination 
of  HRF  and  SSF  represents  a  reproducible  and 
reliable  water  treatment  process  for  developing 
countries  that  is  free  from  foreign  inputs  such  as 
chemicals  and  is  able  to  produce  an  appealing  and 
hygiemcally  safe  drinking  water  from  polluted  sur- 
face water.  (Rochester-PTT) 
W87-02044 


WATER  DISTRmUTION  IN  SICTLY, 

A.  Montalto. 

Aqua  AQUAAA,  No.  3,  p  126-132,  1986.  10  fig,  1 

tab,  19  ref. 

Descriptors:  'Sicily,  'Management  planning, 
•Water  supply  development,  'Reservoirs,  Dams, 
Networks,  Water  authority,  Intake  works,  Eleva- 
tion. 

The  reservoir  situation  in  Sicily  is  described,  in- 
cluding dams  and  artificial  lakes,  geography,  hy- 
drology, proposals  for  dividing  the  island  into 
water  regions  and  linking  both  reservoirs  within 
regions  and  the  regions  themselves,  and  discussion 
of  planning  issues  in  the  regulation  and  distribution 
of  water  in  Sicily.  A  listing  of  reservoirs  and  their 
characteristics,  diagrams  of  intake  works  elevation 
relationships,  and  flow  charts  of  water  systems 
management  are  included.  The  author  concludes 
that  a  unified  water  distribution  system,  ultimately 
possibly  managed  by  a  single  authority,  although 
calling  for  a  substantial  outlay,  would  solve  Sicily's 
water  problems.  (Rochester-PTT) 
W87-02045 


MANAGING  WATER, 

Water    Industry    Training    Association, 

(England). 

D.  Hughes,  and  R.  Campsie. 

Aqua  AQUAAA,  No.  3,  p  134-136,  1986. 


Tadley 


Descriptors:  'Management  planning,  'Training, 
•Water  supply  systems,  'Personnel,  England, 
Wales,  France,  Sweden,  World  Health  Organiza- 
tion, Organizations,  Management  development. 

Needs  of  modern  managers,  including  analyses  of 
the  water  management  situation  and  progress  in 
management  development  in  various  countries,  are 
discussed.  Information  from  England  and  Wales, 
France,  Sweden,  and  the  World  Health  Organiza- 
tion is  presented.  Changing  situations  in  the  water-, 
supply  field  and  the  nature  of  water-supply  organi- 
zations contributed  to  the  pressures  on  managers. 
Water  supply  organizations  pay  close  attention  to 
selection  of  managers  and  then  to  their  systematic 
development.  The  problems  faced  by  water-supply 
authorities  in  the  area  of  management  development 
and  some  of  the  solutions  they  have  devised  are 
discussed.  (Rochester-PTT) 
W87-02046 


TRAINING  FOR  WATER  IN  INDIA, 

Ministry    of   Urban    Development,    New    Delhi 

(India). 

V.  Venugopalan. 

Aqua   AQUAAA,    No.    3,    p    139-142,    1986.    2 

append. 
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1 

5 1 


Descriptors:  'Training,  'Developing  countries, 
•Water  supply  development,  'Courses  of  study, 
Management,  Water  supply  system,  Corrosion 
control,  Water  treatment,  Water  analysis,  Sewage 
analysis,  Pipes,  Conduits,  Chlorination,  Public 
health  engineering,  Filter  operators.  Computers, 
Desalination,  Maintenance,  Leak  detection,  South- 
east Asia,  Cost  analysis,  Financial  aid,  Students, 
Nirman  Bhavan,  India. 

The  training  needs  of  a  country  developing  its 
water  supply  are  outlined,  with  a  listing  of  courses, 
minimum  qualifications  for  admission,  costs,  peri- 
ods of  study,  and  financial  support  of  attendees. 
Examples  are  drawn  from  the  courses  run  in 
Nirman  Bhavan,  India.  Refresher  courses  de- 
scribed are:  water  works  supervisors'  course,  water 
supply  system  managment,  corrosion  control,  new 
developments  in  water  treatment,  water  treatment 
plant  design,  drilling  techiques,  pipes  and  conduits, 
filter  operators'  course,  water  and  sewage  analysis, 
care  and  use  of  chlorinators,  and  distribution 
system  analysis  using  computers.  Specialized 
courses  cover  such  topics  as  water  desalination, 
preventive  maintenance  and  leak  detection,  South 
East  Asian  study  tours,  and  short-term  public 
health  engineering  courses.  (Rochester-PTT) 
W87-02047 


APPLYING  ACTIVE  EDUCATIONAL  METH- 
ODS FOR  TRAINING  IN  THE  WATER 
SECTOR  (LES  METHODES  PEDAGOGIQUES 
ACTIVES  APPLIQUEES  AUX  MFTTERS  DE 
L'EAU), 

Compagnie  Generale  des  Eaux,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  9B. 
W87-02048 


ENSURING  THE  OPERATION  AND  MAINTE- 
NANCE OF  WATER  SUPPLY  SYSTEMS, 

Mansfield  Coll.,  Oxford  (England). 

D.  J.  Kinnersley. 

Aqua  AQUAA,  No.  3,  p  147-149,  1986. 

Descriptors:  'Water  supply  systems,  'Operations, 
'Maintenance,  'Organizations,  'Public  participa- 
tion, 'Water  supply,  'Water  treatment,  River 
basins,  Institutions,  Public  policy. 

The  need  to  sustain  the  water  supply  once  it  is 
introduced,  is  presented  with  discussion  of  the 
nature  of  a  sustainable  system,  the  negative  effect 
of  new  works  (which  may  carry  more  professional 
and  political  glamour),  thus  drawing  funds  and 
professional  talent  away  from  operational  arrange- 
ments, the  role  of  national  policies  and  water  man- 
agement agencies  in  different  countries,  and  princi- 
ples of  institutional  arrangements.  The  author  sug- 
gests two  points  important  to  water  professionals: 
(1)  keep  water  supply  and  sanitation  management 
close  to  the  people,  so  they  sustain  it;  an  (2) 
recognize  that  water  management  broadly  defined 
has  to  be  river-basin  oriented.  (Rochester-PTT) 
W87-02049 


TRAINING  FOR  WATER  IN  AFRICA,  (LA 
FORMATION  DANS  LE  DOMAINE  DE  L'EAU 
ENAFRIQUE), 

Societe  de  Distribution  d'Eau  de  la  Cote-d'Ivoire, 

Abidjan. 

K.  Manlan. 

Aqua  AQUAA,  No.  3,  p  150-153,  1986. 

Descriptors:  'African  Union  of  Water  Suppliers, 
•Training,  'Maintenance,  Benin,  Cameroon,  Cen- 
tral African  Republic,  Guinea,  Ivory  Coast, 
Gabon,  Liberia,  Mali,  Mauritania,  Morocco,  Niger, 
Togo,  Tunisia,  Senegal,  Zaire,  Policy. 

A  survey  of  progress  made  in  training  by  members 
of  the  African  Union  of  Water  Suppliers  (L'Union 
Africaine  des  Distributees  d'Eau,  UADE)  is  sum- 
marized. Each  country  is  reviewed  in  turn  and 
recommendations  are  made  that  might  be  taken 
individually  or  in  a  group.  Countries  from  which 
information  was  obtained  include  Benin,  Came- 
roon, Central  African  Republic,  Guinea,  Ivory 
Coast,  Gabon,  Liberia,  Mali,  Mauritania,  Morocco, 
Niger,  Togo,  Tunisia,  Senegal,  and  Zaire.  Atten- 
tion is  drawn  to  the  critical  need  for  training  in 


maintenance.  Training  methods  are  mentioned,  and 
the  balance  between  local,  national  and  interna- 
tional efforts  and  particular  priorities  are  examined. 
(Rochester-PTT) 
W87-02050 


MICRO-ELECTRONICS  IN  THE  WATER  IN- 
DUSTRY -  THE  IMPORTANCE  OF  PEOPLE, 

Institution    of   Water    Engineers    and    Scientists, 

London  (England). 

A.  D.  Ranee,  and  S.  J.  Bowden. 

Aqua  AQUAAA,  No.  3,  p  154-160,  1986.  1  tab,  7 

ref. 

Descriptors:  'Automation,  'Technology  transfer, 
'Management  planning,  'Systems  engineer,  Per- 
sonnel, Water  industry,  Training,  Computers, 
Microelectronics,  Systems  approach,  Water  man- 
agement. 

Training  personnel  in  the  water  industry  is  de- 
scribed as  a  planned  activity,  which  should  not  be 
left  to  chance.  People  involved  in  training  include 
management,  finance  and  administration  staff,  engi- 
neers and  scientists,  craftsmen,  technician  engi- 
neers and  technicians,  and  operators.  The  qualities, 
training,  and  role  of  the  systems  engineer,  who  will 
be  increasingly  in  demand  as  water  authorities 
introduce  more  instrumentation,  control,  and  auto- 
mation into  their  operations,  are  described.  The 
overall  success  of  future  projects  and  their  various 
microelectronic  components  will  rely  on  the  abili- 
ty of  the  industry  to  develop  new  types  of  exper- 
tise in  the  areas  of  design,  operation,  and  mainte- 
nance. The  'systems'  approach  to  solving  water 
industries  problems  is  seen  by  the  authors  as  a 
particularly  important  development,  because  if  the 
approach  is  adopted  additional  types  of  skill  will 
need  to  be  established.  (Rochester-PTT) 
W87-02051 


SCADA  SYSTEMS  TODAY  AND  TOMORROW, 

Engineering  Design  Group,  Inc.,  Tulsa,  OK. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-021O5 


COMPUTERIZED    WATER    SYSTEM:    FROM 
PITFALLS  TO  PERFECTION, 

Greeley  and  Hansen,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-02107 


THEORETICAL  AND  HYDRAULIC  MODEL 
STUDY  OF  A  CHLORINE  CONTACT  TANK, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  A.  Falconer,  and  T.  H.  Y.  Tebbutt. 
Institution     of     Civil      Engineers     Proceedings 
PCIEAT,  Vol.  81,  Part  2,  p  255-276,  June  1986.  11 
fig,  5  tab,  15  ref. 

Descriptors:  'Hydraulic  models,  'Water  treat- 
ment, 'Contact  tanks,  'Retention  time,  'Chlorina- 
tion, 'Flow  pattern,  Flow  velocity,  Flow  charac- 
teristics, Diffusion,  Dispersion,  Prototypes,  Eng- 
land, Mathematical  models,  Mathematical  equa- 
tions, Hydraulic  systems,  Hydraulic  design,  Hy- 
draul  equipment,  Flow  measurement,  Field  tests. 

A  free  surface  flow  laboratory  study  was  conduct- 
ed to  improve  flow  patterns  in  prototype  chlorine 
contact  tanks  for  a  Birmingham,  England  treat- 
ment facility.  Modifications  aimed  at  reducing 
short  circuiting,  optimizing  retention  times  and 
reducing  dead  space  areas  were  evaluated  using 
different  laboratory  model  tank  configurations. 
Theoretical  analysis  established  the  influence  of 
longitudinal  dispersion  and  turbulent  diffusion  on 
ideal  plug  flow  through  the  tanks  so  that  accurate 
numerical  values  could  be  obtained  for  the  time 
ratios  used  to  quantify  short  circuiting  and  reten- 
tion times.  Velocity  measurements  and  dye  tracer 
studies  were  performed.  Model  predictions  were 
checked  by  comparing  measured  flow  through 
curves  in  the  laboratory  tanks  with  those  in  the 
prototype  tanks.  Tank  modification  recommenda- 
tions were  implemented  and  field  measurements 
confirmed  improvement  in  flow  through  charac- 
terisitics  and  retention  times.  (Michael-PTT) 


W87-02121 


MICROSCALE  FLUCTUATION  ASSAY  COU- 
PLED WITH  SEP-PAK(R>  CONCENTRATION 
AS  A  RAPID  AND  SENSITTVE  METHOD  FOR 
SCREENING  MUTAGENS  IN  DRINKING 
WATER, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 
For  primary  bibliographic  entry  see  Field  5A 
W87-02148 


MODELLING  HEAD  LOSS  IN  DEEP  BED  FIL- 
TRATION OF  HYDROXIDE  FLOCS, 

Bekaert  (N.V.)  S.A.,  Zwevegem  (Belgium). 

R.  J.  Francois,  and  A.  A.  Van  Haute. 

Water  Research  WATRAG,  Vol.   19,  No.  10,  p 

1241-1248,  1985.  9  fig,  4  tab,  10  ref. 

Descriptors:  'Mathematical  models,  'Water  treat- 
ment, 'Filtration,  'Hydroxide  floes,  Bulking 
factor,  Pilot  plants,  Mathematical  equations,  Fil- 
ters, Prediction. 

A  modified  filter  coefficient  model  was  adapted  to 
predict  head  loss  during  deep  bed  filtration  of 
hydroxide  floes.  The  differences  between  the  drop 
in  pressure  calculated  by  the  model  and  that  meas- 
ured at  a  an  industrial  pilot  plant  decrease  signifi- 
cantly if  the  constant  bulking  factor  is  replaced  by 
a  variable  optimal  bulking  factor,  which  is  a  func- 
tion of  both  filtration  time  and  filter  depth.  The 
optimal  bulking  factor-time  relationship  is  calculat- 
ed with  the  best  fitting  model  for  11  different 
experiments.  The  relation  consists  of  two  linear 
parts  if  none  or  only  a  very  small  amount  of 
polyelectrolytes  is  used,  at  higher  doses  of  which 
the  relation  is  hyperbolic  The  optimal  bulking 
factor  is  found  to  be  a  combination  of  a  constant 
bulking  factor  for  influent  floes,  a  slowly  decreas- 
ing bulking  factor  for  filter  bed  deposits  which  are 
subject  to  aging  phenomena  and  a  sharply  decreas- 
ing bulking  factor  which  translates  the  volume  of 
voids  blocked  during  the  beginning  of  a  filter  run. 
(See  also  W87-02153)  (Author's  abstract) 
W87-02152 


STRUCTURE  OF  HYDROXIDE  FLOCS, 

Bekaert  (N.V.)  S.A.,  Zwevegem  (Belgium). 

R.  J.  Francois,  and  A.  A.  Van  Haute. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 

1249-1254,  1985.  11  fig,  3  tab,  19  ref. 

Descriptors:  'Hydroxide  floes,  'Water  treatment, 
'Structural  models,  'Coagulation,  'Flocculation, 
Metal  salts,  Hydrolysis,  Kaolinite,  Kinetics,  Aggre- 
gates. 

That  no  good  structural  model  exists  for  gelatinous 
hydroxide  floes  is  demonstrated  through  a  survey 
of  floe  structure  literature.  This  investigation  uses 
hydrolizing  metal  salts  for  coagulation-flocculation 
of  very  dilute  kaolinite  suspensions.  The  influence 
of  kinetic  processes  is  used  to  prove  the  validity  of 
a  four  level  organization  of  hydroxide  floe  aggre- 
gates. This  organization  includes  flocculi,  floes  and 
floe  aggregates.  The  bonds  between  the  particles 
of  the  different  levels  are  shown  to  be  elastic.  (See 
also  W87-02152)  (Author's  abstract) 
W87-02153 


DIFFERENT  REACTION  MECHANISMS  BY 
WHICH  CHLORINE  AND  CHLORINE  DIOX- 
IDE REACT  WITH  POLYCYCLIC  AROMATIC 
HYDROCARBONS  (PAH)  IN  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
C.  Rav-Acha,  and  R.  Blits. 

Water  Research  WATRAG,  Vol.  19,  No.  10,  p 
1273-1281,  1985.  12  fig,  4  tab,  28  ref. 

Descriptors:  'Chlorine,  'Chlorine  dioxide,  'Water 
treatment,  'Polycyclic  aromatic  hydrocarbons. 
Oxidation,  Disinfection,  Organic  compounds.  Car- 
cinogens, Molecular  structure. 

PAH  removal  by  chlorine  or  chlorine  dioxide  dis- 
infection is  investigated  in  terms  of  the  different 
mechanisms  by  which  two  oxidants  react  with 


110 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


aquatic  organics.  The  differences  between  the  rates 
•t  which  C12  and  C102  react  with  various  PAH 
and  physical  and  chemical  factors  affecting  those 
reactions  indicate  that  chlorine  reacts  with  PAH 
by  several  possible  mechanisms,  including  addition, 
substitution  and  oxidation.  Chlorine  dioxide  reacts 
mainly  as  a  pure  oxidant  and  a  one-electron  accep- 
tor. Chlorine  dioxide  reacts  more  specifically  with 
those  PAH  that  undergo  facile  oxidation.  Some 
PAH  that  react  easily  with  C12  do  not  react  at  all 
with  C102,  while  others  react  with  C102  much 
more  rapidly  than  with  C12.  For  example,  highly 
carcinogenic  benzo(a)pyrene  and 

benzo(a)anthracene  react  with  C102  much  faster 
than  with  C12.  (Author's  abstract) 
W87-02157 


CONTROL  OF  SCHISTOSOMIASIS  IN  THE 
NEW  RAHAD  IRRIGATION  SCHEME  OF 
CENTRAL  SUDAN, 

Blue  Nile  Health  Project,  Wad  Medani  (Sudan). 
0.  Tameim,  Z.  B.  Zakaria,  H.  Hussein,  A.  A.  El 
Gaddal,  and  W.  J.  Jobin. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
88,  No.  2,  p  115-124,  April  1985.  5  fig,  7  tab,  10  ref. 

Descriptors:  •  Schistosomiasis,  *Rahad,  'Irrigation, 
•Sudan,  Diseases,  Water-associated  diseases,  Cost 
control. 

The  new  Rahad  Irrigation  Scheme  in  Central 
Sudan  began  its  first  agricultural  season  in  1978. 
The  Blue  Nile  Health  Project  was  being  developed 
to  prevent  schistosomiasis  and  other  diseases  in  the 
Rahad  and  Gezira-Managil  schemes.  The  preva- 
lence of  infection  among  children  in  the  newly 
established  schools  was  found  initially  to  be  14% 
for  Schistosoma  mansoni  and  1%  for  Schistosoma 
haematobium  in  1980.  In  the  older  Gezira-Managil 
areas  there  was  also  a  little  prevalence  of  the 
former  but  the  prevalence  of  S.  mansoni  in  school 
children  was  above  70%.  An  integrated  control 
strategy  was  implemented  in  1980  using  chemo- 
therapy and  snail  control,  supported  by  safe  water 
supplies  in  every  village.  The  prevalence  of  S. 
mansoni  was  reduced  below  10%  at  an  annual  cost 
of  less  than  $4  per  capita.  S.  haematobium  re- 
mained at  1%  in  schoolchildren  in  1983.  The  major 
cost  was  for  village  water  supplies.  Economically 
feasible  prevention  of  transmission  for  long-term 
applications  will  require  a  reduction  of  the  annual 
cost  to  about  $1  per  capita.  (Author's  abstract) 
W87-02181 


SIGNIFICANCE  OF  WATER  MANAGEMENT 
IN  RELATION  TO  PUBLIC  AND  ENVTRON- 
MENTAL  HEALTH, 

World  Health  Organization,  Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02206 


MATERIALS  USAGE  AND  THEDt  EFFECTS 
ON  THE  MICROBIOLOGICAL  QUALITY  OF 
WATER  SUPPLIES, 

Thames  Water  Authority,  London  (England). 
J.  S.  Colbourne. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  47S-59S,  1985.  5  fig,  4  tab,  36 

ref. 

Descriptors:  'Water  treatment,  'Microorganisms, 
•Materials  testing,  Microbiological  studies,  Plas- 
tics, Polyvinylchloride,  Glass  reinforced  polyes- 
ters, Epoxy  resins,  Potable  water,  Drinking  water, 
Water  quality,  Escherichia  coli,  Water  treatment 
facilities,  Elastomers,  Pipes. 

Microbial  growth  problems  associated  with  the  use 
of  synthetic  materials  such  as  polyvinylchloride, 
glass  reinforced  polyester  and  epoxy  resins  used  in 
water  supply  and  treatment  systems  are  assessed. 
Mechanisms  for  microbial  growth  in  water  systems 
and  their  adverse  effects  on  drinking  water  quality 
are  identified.  Control  measures  to  mitigate  or 
prevent  the  growth  of  organisms  such  as  E.  coli 
are  evaluated.  Results  of  a  previous  experiment  in 
which  mean  dissolved  oxygen  difference  was  used 
to  measure  microbial  growth  are  discussed.  The 
relative  performance  of  several  elastomeric  and 


plastic  materials  tested  for  microorganism  growth 
potential  is  presented.  It  is  concluded  that  existing 
test  protocols  are  adequate  to  preselect  and  formu- 
late materials  that  will  not  cause  microbial  growth 
in  water  treatment  systems.  (Michael-PTT) 
W87-02210 


SPECIFIC  DEPOSIT  AND  MODELS  OF  HORI- 
ZONTAL COUNTER-CURRENT  FILTRATION, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-02355 


WATER  PURIFICATION  BY  FLUIDIZED  BED 
TECHNIQUE, 

Benin  Univ.,  Benin  City  (Nigeria). 

For  primary  bibliographic   entry  see  Field  5D. 

W87-02356 


REMOVAL  OF  CHLORINATED  HYDROCAR- 
BONS FROM  WATER  AND  WASTEWATER  BY 
BACTERIAL  CELLS  ADSORBED  TO  MAGNE- 
TITE, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02361 


PHOTODYNAMIC  INACTIVATION  OF  E. 
COLI  BY  IMMOBILIZED  OR  COATED  DYES 
ON  INSOLUBLE  SUPPORTS, 

Perugia  Univ.  (Italy). 

A.  Savino,  and  G.  Angeli. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 

1465-1469,  December  1985.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Escherichia  coli,  'Photoinactivation, 
•Oxidation,  'Dyes,  'Disinfection,  Drinking  water, 
Culture  media,  Aeration,  Light  exposure,  Activat- 
ed carbon,  Disinfection,  Adsorption,  Methylene 
blue,  Rose  bengal,  Eosin,  Silica  gel,  Polystyrene 
resin,  Regression  analysis. 

The  photodynamic  inactivation  of  E.  coli  by  im- 
mobilized or  coated  dyes  on  insoluble  supports  was 
studied.  Light-exposed  and  aerated  tap  water  was 
contaminated  with  E.  coli  subjected  to  dye  sensi- 
tized photo-oxidation.  After  various  treatment 
times,  the  samples  were  diluted  and  plated  on  agar 
to  determine  the  number  of  colony  forming  units. 
All  the  light  exposed  and  aerated  immobilized  dyes 
(methylene  blue,  rose  bengal  and  eosin)  had  an 
elevated  photodynamic  action  on  E.  coli.  After 
only  a  30  minute  treatment  time,  there  was  97.5% 
inactivation  by  methylene  blue,  92.2%  by  rose 
bengal  and  81.6%  by  eosin.  Methylene  blue  coated 
on  activated  carbon,  silica  gel  and  XAD-2  (poly- 
styrene resin)  also  had  a  high  photodynamic  action 
with  activated  carbon  providing  the  best  support. 
When  differences  in  the  regression  lines  of  each 
method  were  compared,  it  was  found  that  there 
was  no  significant  difference  between  methylene 
blue  immobilized  and  coated  on  activated  carbon. 
Sensitized  photo-oxidation  using  methylene  blue 
coated  on  activated  carbon  can  be  used  as  an 
alternative  for  water  disinfection,  but  its  effective- 
ness against  other  microorganisms  must  be  tested. 
(Author's  abstract) 
W87-02389 


DENrrRTFICATION  STUDD2S  WITH  GLYCER- 
OL AS  A  CARBON  SOURCE, 

Warsaw  Univ.  (Poland).  Inst,  of  Environmental 

Protection  Engineering. 

A.  Grabinska-Loniewska,  T.  Slomczynski,  and  Z. 

Kanska. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 

1471-1477,  December  1985.  7  fig,  2  tab,  27  ref. 

Descriptors:  'Denitrification,  'Glycerol,  'Carbon, 
Anaerobic  digestion,  Nitrate,  Nitrogen,  Bacteria, 
Sludge,  Biocenosis. 

The  use  of  glycerol  as  a  carbon  source  for  denitri- 
fication is  discussed  in  terms  of  experimental  re- 
sults. A  modified  Upflow  Anaerobic  Sludge  Blan- 
ket (UASB)  reactor  using  a  mixed  bacterial  popu- 
lation containing  600  milligrams  of  N03-N  and 


essential  biogens  was  studied.  At  the  most  favor- 
able carbon  to  nitrogen  ratio,  denitrification  effi- 
ciency depended  on  nitrate  load  as  well  as  cell 
residence  time.  Denitrification  unit  biocenosis  was 
composed  of  bacteria,  fungi  and  protozoa.  The 
number  of  denitrifying  bacteria  per  sludge  weight 
unit  was  constant  within  the  range  of  nitrate  loads 
studied.  (Michael-PTT) 
W87-02390 


CHLORINE  DIOXIDE  DISINFECTION  OF 
DRINKING  WATER-AN  EVALUATION  OF  A 
TREATMENT  PLANT, 

B.  Limoni,  and  B.  Teltsch. 

Water  Research  WATRAG,  Vol.  19,  No.  12,  p 

1489-1495,  December,  1985.  5  fig,  2  tab,  16  ref. 

Descriptors:  'Chlorine  dioxide,  'Disinfection, 
'Drinking  water,  'Water  treatment  facilities,  Floc- 
culation,  Aluminum  sulfate,  Filtration,  Wastewater 
treatment,  Suspended  solids,  Trihalomethane,  Pre- 
treatment  of  water,  Chlorites,  Israel. 

An  Israeli  water  treatment  plant  using  a  two-step 
process  involving  flocculation  and  disinfection 
with  chlorine  dioxide  was  studied  to  evaluate  the 
effect  of  chlorine  dioxide  disinfection  on  drinking 
water  quality  and  determine  the  optimal  mode  of 
treatment  plant  operation.  Four  operating  modes 
were  studied  and  the  optimal  mode  was  identified 
as  one  in  which  an  aluminum  sulfate  flocculant  was 
introduced  before  the  first  filtration  and  chlorine 
dioxide  introduced  after  the  second.  Finished 
water  contained  a  residue  of  chlorine  dioxide,  low 
concentrations  of  suspended  matter  and  chloro- 
phyll. Trihalomethane  concentrations  were  negli- 
gible and  bacteriological  quality  was  within  nation- 
al limits.  Disinfection  of  treated  water  after  floccu- 
lation and  filtration  was  more  effective  than  that  of 
raw  water.  This  mode  also  prevented  accumulation 
of  high  chlorite  concentrations  leaving  a  residue  of 
chlorine  dioxide.  (Author's  abstract) 
W87-02393 


CHEMICAL  REGENERATION  OF  EXHAUST- 
ED ACTIVATED  CARBON-n, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-02397 


PREDICTION  OF  MULTICOMPONENT  AD- 
SORPTION EQUILIBRIA  IN  BACKGROUND 
MIXTURES  OF  UNKNOWN  COMPOSITION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02398 


VOLATILE  OZONIZATION  PRODUCTS  OF 
AQUEOUS  HUMIC  MATERIAL, 

Bristol  Univ.   (England).  Organic  Geochemistry 

Unit. 

S.  D.  Killops. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  153- 

165,  February,  1986.  6  fig,  4  tab,  45  ref. 

Descriptors:  'Humic  acids,  'Water  treatment, 
'Ozonation,  'Volatility,  Fulvic  acids,  Polymers, 
Resins,  Gas  chromatography,  Mass  spectrometry, 
Oxidation,  River  water. 

Humic  and  fulvic  acid  samples  extracted  from 
river  water  and  two  upland  waters  with  high 
humic  content  were  studied.  Aqueous  solutions 
were  effectively  decolorized  by  ozonization,  but 
significant  chemical  alteration  of  the  bulk  humic 
material  was  not  detected.  The  larger  proportion 
of  the  material  remained  as  polymeric  structures. 
Less  than  10%  comprised  volatile  material  which 
was  isolated  by  XAD-2  resin  and  subjected  to  gas 
chromatography-mass  spectrometry  analysis  to 
provide  some  evidence  for  the  formation  of  car- 
bonyl  groups  among  the  humic  and  fulvic  acid 
volatiles.  Ozonization  failed  to  increase  the  amount 
of  volatile  components  extracted  by  XAD-2  resin. 
These  appeared  to  be  species  trapped  in  the  macro- 
molecular  structure  of  the  humic  material.  Some 
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changes,  such  as  increase  in  n-alkanes  and  disap- 
pearance of  alkylnaphthalenes  were  noted  among 
the  volatiles  of  fulvic  and  humic  acids  following 
ozonization,  but  volatiles  from  the  upland  waters 
appeared  to  be  more  resistant  to  oxidation.  (See 
also  W87-02410)  (Author's  abstract) 
W87-02409 


ACTION  OF  OZONE  ON  METHYL  OCTADEC- 
9-ENOATE  IN  POLAR  SOLVENTS:  A  MODEL 
FOR  AQUEOUS  OZONIZATION  OF  ORGANIC 
COMPOUNDS, 

Bristol   Univ.   (England).   Organic   Geochemistry 

Unit. 

S.  D.  Killops. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  167- 

171,  February,  1986.  4  fig,  2  tab,  7  ref. 

Descriptors:  *Ozone,  'Methyl  octadec-9-enoate, 
•Water  treatment,  'Organic  compounds,  Alde- 
hyde, Carboxylic  acid,  Oxidation,  Solvents,  Polari- 
ty- 
Aqueous  ozonization  of  methyl  octadec-9-enoate 
resulted  in  formation  of  aldehyde  and  carboxylic 
acid  groups  at  the  fragmented  C  =  C  bond.  High 
ozone  doses  increased  oxidation  of  aldehyde  to 
carboxylic  acid  groups.  Methanolic  ozonization 
produced  dimethyl  acetal  groups  in  preference  to 
aldehyde  groups  and  methylation  of  carboxylic 
acid  groups  was  observed.  Reaction  products  anal- 
ysis was  performed  by  GLC  and  gas  chromatogra- 
phy-mass  spectrometry.  Results  were  consistent 
with  radical  attack  for  ozonization  in  polar  sol- 
vents. (See  also  W87-02409)  (Author's  abstract) 
W87-02410 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS SOLUnON-I.  OZONE  CONSUMPTION 
AND  OZONATION  PRODUCTS  (OZONATION 
DU  NAPHTALENE  EN  MILIEU  AQUEUX-I. 
CONSOMMATION  D'OZONE  ET  PRODUITS 
DE  REACTION, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-02413 


OZONATION  OF  NAPHTHALENE  IN  AQUE- 
OUS soLunoN-n.  kinetic  studkes  of 

THE  INITIAL  REACTION  STEP,  (OZONA- 
TION DU  NAPHTALENE  EN  MILIEU 
AQUEUX  -  H.  ETUDES  CTNETIQUES  DE  LA 
PHASE  INITIALE  DE  LA  REACTION), 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02414 


DEEP  BED  FILTRATION:  A  NEW  LOOK  AT 
THE  BASIC  EQUATIONS, 

Dundee  Univ.  (Scotland).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry  see  Field   5D. 
W87-02415 


REMOVAL  OF  NITRATE  IN  DRINKING 
WATER  BY  ION  EXCHANGE-IMPACT  ON 
THE  CHEMICAL  QUALITY  OF  TREATED 
WATER,  (DENITRATATION  DES  EAUS  A  PO- 
TABILISER  SUR  RESINES  ECHANGEUSES 
DTONS-IMPACT  SUR  LA  QUALITE  CHIMI- 
QUE  DE  L'EAU  TRATTEE), 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

M.  Dore,  P.  Simon,  A.  Deguin,  and  J.  Victot. 
Water  Research  WATRAG,  Vol.  20,  No.  2,  p  221- 
232,  February,  1986.  14  fig,  7  tab,  22  ref. 

Descriptors:  'Nitrate  removal,  'Drinking  water, 
•Water  treatment,  'Ion  exchange,  'Chemical 
properties,  Water  quality,  Resins,  Regeneration, 
Sodium  chloride,  Solvents,  Herbicides,  Aromatic 
compounds,  Nitrosamines,  Phenols,  Demineraliza- 
tion,  Sulfates,  Adsorption. 

The  chemical  quality  of  water  treated  by  a  strong 
base  ion  exchange  resin  (IRA  400)  regenerated  by 


sodium  chloride  was  studied  in  two  pilot  units.  The 
evolution  of  the  constitution  synthesis  monomers 
in  treated  water  was  studied  during  the  condition- 
ing and  exhaustion  cycles  of  the  resin.  The  adsorp- 
tion isotherms  of  IRA  400  for  aromatic  com- 
pounds, chlorinated  solvents,  herbicides  and  nitro- 
samines were  determined  and  the  concentration  of 
an  added  phenol  was  measured  during  an  exhaus- 
tion cycle.  The  study  was  limited  to  analysis  of  N- 
dimethylnitrosamine  since  it  has  been  detected  in 
water  demineralized  by  an  ion  exchange  resin. 
IRA  400  showed  good  nitrate  elimination  for  raw 
water  at  low  sulfate  concentration,  but  nitrate  se- 
lectivity decreased  at  higher  levels.  Preliminary 
conditioning  eliminated  a  great  part  of  the  leach- 
able  constitution  monomers.  There  was  better  ad- 
sorption of  aromatic  compounds  than  small  ali- 
phatic molecules.  Nitrosamine  concentrations  in 
IRA  400  treated  water  were  below  detectable 
limits.  The  use  of  IRA  400  resin  for  denization  of 
drinking  water  does  not  modify  the  organic  char- 
acteristics of  the  treated  water.  (Michael-PTT) 
W87-02416 


DEVELOPMENTS  OF  TOTAL  KJELDAHL  NI- 
TROGEN AND  BACTERIAL  BIOMASS  ALONG 
A  POTABD1IZATION  LINE,  (  EVOLUTION  DE 
L* AZOTE  KJELDAHL  ET  DE  LA  BIOMASSE 
BACTERIENNE  LE  LONG  D'UNE  FILIERE  DE 
TRAITEMENT  D'EAU  POTABLE), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
et  d'Hygiene. 

M.  Albat,  B.  Baleux,  B.  Picot,  J.  M.  Philipot,  and 
J.  Bontoux. 

Water  Research  WATRAG,  Vol.  20,  No.  2,  p  237- 
245,  February,  1986.  4  fig,  4  tab,  17  ret 

Descriptors:  'Kjeldahl  procedure,  'Nitrogen, 
'Bacterial  analysis,  'Water  treatment,  Paris, 
France,  Monitoring,  Rivers,  Nitrogen  removal, 
Sedimentation,  Adsorption,  Sand  filters,  Carbon 
filters,  Filtration,  Ozonation,  Chlorination,  Disin- 
fection, Fluorescence. 

The  behavior  of  total  Kjeldahl  nitrogen  (TKN) 
was  monitored  throughout  the  treatment  line  at  a 
facility  of  the  Suburban  Paris  Water  Authority.  A 
bacterial  count  was  conducted  which  separated 
active  from  inactive  bacteria.  Sampling  of  river 
water  upstream  from  the  waterworks  showed  low 
TKN.  At  the  first  treatment  site,  a  storage  reser- 
voir, bacterial  action  fluctuated  and  nitrogen  abate- 
ment was  due  to  bacterial  effects  and  natural  set- 
tling of  suspended  solids  on  which  nitrogenous 
molecules  could  be  adsorbed.  After  sand  filtration, 
ammonia  nitrogen  was  not  discernable,  but  there 
was  no  effect  on  organic  nitrogen.  Granular  acti- 
vated carbon  filtration  arrested  more  active  than 
inactive  bacteria.  Ozonation  and  chlorination-disin- 
fection  occurred  at  the  end  of  the  treatment  line. 
The  effect  of  ozonation  is  discussed  in  terms  of  its 
ability  to  prevent  formation  of  bacterial  colonies 
and  its  effect  on  the  fluorescent  color  of  bacterial 
cells.  (Michael-PTT) 
W87-02418 


RESTORATION  OF  GASOLINE-CONTAMI- 
NATED HOUSEHOLD  WATER  SUPPLIES  TO 
DRINKING  WATER  QUALITY, 

Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
J.  Lowry,  and  S.  Lowry. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  506-521,  7  fig,  3  tab,  12  ref. 

Descriptors:  'Gasoline,  'Drinking  water,  'Water 
quality  control,  'Water  treatment,  Domestic 
water,  Aeration,  Activated  carbon,  Methyltertiary 
butyl  ether,  Volatile  organics,  Organic  carbon, 
Benzene,  Toluene. 

A  diffused  aeration  system  employing  multiple 
stages  in  series,  was  found  to  be  ideally  suited  to 
the  treatment  of  gasoline  contaminated  household 
water  supplies,  for  contaminated  water  at  3  sites  in 
Maine.  The  diffused  aeration  process  is  capable  of 
treating  water  containing  several  hundred  mg/L  of 
total  gasoline  to  drinking  water  quality.  Diffused 
aeration  is  more  cost  effective  than  granular  acti- 
vated carbon  treatment,  especially  for  highly  con- 
taminated   water    supplies.    Methyltertiary    butyl 


ether  was  the  controlling  compound  for  the  design 
and  operation  of  the  aeration  process.  It  was  the 
most  difficult  volatile  organic  carbon  to  strip,  and 
resulted  in  aeration  volume  and  energy  require- 
ment of  approximately  twice  that  required  for  ben- 
zene and  toluene.  (See  also  W87-02437)  (Lantz- 
PTT) 
W87-02471 


INVESTIGATION  AND  REMEDIATION  OF  A 
MINERAL  SPIRIT  PRODUCT  LOSS  IN  A 
SHALLOW  UNCONFTNED  AQUD7ER, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
J.  C.  Tomik,  C  B.  Murphy,  and  D.  Y.  Wright. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,    Portland, 
Maine.  1985.  p  522-528,  3  fig,  2  ref. 

Descriptors:  'Aquifers,  'Shallow  water,  'Oil  pol- 
lution, 'Groundwater  pollution,  Massachusetts, 
Volatile  organics,  Organic  compounds,  Under- 
ground storage,  Water  analysis,  Computer  models, 
Gas  chromatography,  Photoionization. 

A  site  assessment  conducted  in  conjunction  with 
the  sale  of  a  manufacturing  facility  revealed  that  a 
release  of  oil,  as  defined  in  Massachusetts  General 
Laws,  Chapter  2  IE,  had  occurred.  This  release 
was  determined  based  upon  the  detection  of  vola- 
tile organic  compounds  and  a  petroleum  substance 
within  three  soil  test  borings.  The  manufacturing 
facility  currently  stores  odorless  mineral  spirits 
(oms)  in  two  underground  3,000  gallon  tanks  and 
stores  freon  in  an  aboveground  storage  tank.  His- 
torically, the  site  was  used  as  a  warehouse  and  the 
underground  tanks  were  used  for  storage  of  diesel 
fuel.  The  objectives  of  subsequent  investigations 
were  to  (1)  determine  the  type  of  petroleum  mate- 
rials released,  (2)  define  the  source  and  extent  of 
the  product  within  the  soils,  and  (3)  develop  a 
remedial  program  to  ensure  expedient  and  effective 
recovery  of  the  petroleum  product.  Analytical 
techniques  including  field  screening  with  a  pho- 
toionization instrument  and  laboratory  gas  chrc- 
matograph  analyses  have  been  demonstrated  to  be 
an  effective  tool  to  identify  the  source  and  type  of 
product  loss.  Groundwater  computer  modeling  has 
been  useful  for  designing  the  type,  location  and 
size  of  the  product  recovery  system.  The  use  of 
portable  activated  carbon  contactor  system  pro- 
vides a  convenient  and  economic  method  of  treat- 
ment of  the  groundwater  discharge  of  a  petroleum 
recovery  system.  (See  also  W87-02437)  (Lantz- 
PTT) 
W87-02472 


IS  CURRENT  TECHNOLOGY  THE  ANSWER. 

National  Water  Supply  Improvement  Association, 

Springfield,  VA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02476 


COLORADO  RIVER  WATER  QUALITY  IM- 
PROVEMENT PROGRAM, 

Bureau  of  Reclamation,   Denver,  CO.  Colorado 
River  Water  Quality  Office. 
A.  R.  Jonez. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  1-8,  1 
fig,  2  tab. 

Descriptors:  'Colorado  River,  'Water  quality  con- 
trol, 'Water  treatment,  Reclaimed  water,  Cost 
analysis,  Saline  water  systems,  Industrial  wastes, 
Long-term  planning. 

Investigations  to  define  the  most  cost-effective 
measures  for  the  management  of  water  quality  in 
the  Colorado  River,  will  continue  as  funding  per- 
mits. Construction  of  the  Grand  Valley  State  Two 
reclamation  project,  will  soon  begin,  with  con- 
struction activities  (deep  well  injection  drilling) 
beginning  this  winter  on  Paradox  Valley,  and  ref- 
ormation of  plans  continuing  on  the  Las  Vegas 
Wash  Unit.  USDA  onfarm  implementation  in 
Grand  Valley,  Uinta  Basin,  and  other  units  will 
proceed  as  program  funding  permits.  To  date,  the 
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Bureau  of  Reclamation  and  USDA  have  reduced 
the  salinity  of  the  Colorado  River  by  88,800  tons 
and  we  have  an  additional  1.3  million  tons  to  go. 
As  technology  changes  in  the  development  of 
powerplant  cooling  or  other  beneficial  use  oppor- 
tunities, the  development  potential  of  specific  units 
will  improve.  A  long-range  program  is  being  de- 
veloped for  the  next  20-25  years  that  will  imple- 
ment the  most  cost-effective  units  needed  to  main- 
tain the  numeric  criteria  set  for  the  river  system  so 
the  Basin  States  can  continue  to  develop  their 
compact  apportioned  waters.  (See  also  W87-02476) 
(Lanu-PTT) 
W87-02477 


REMOVAL  OF  ORGANIC  CONTAMINANTS 
FROM  GROUNDWATER:  STATUS  OF  EPA 
DRINKING  WATER  RESEARCH  PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Research  and  Development. 
F.  T.  Mayo,  C.  A.  Fronk,  and  R.  M.  Clark. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  10-28, 
3  tab,  13ref. 

Descriptors:  'Organic  compounds,  'Groundwater 
pollution,  •Drinking  water,  'Water  treatment, 
Legislation,  Field  tests,  Carbon,  Adsorption,  Ozon- 
ation, Ultraviolet  radiation,  Reverse  osmosis,  Vola- 
tile organics,  Pesticides,  Polychlorinated  biphen- 
yls,  Alkenes,  Aromatic  compounds. 

The  Drinking  Water  Research  Division  (DWRD) 
of  the  EPA  is  responsible  for  evaluating  the  vari- 
ous types  of  technologies  that  might  be  used  to 
meet  the  rimimiim  contaminant  levels  promulgat- 
ed under  the  Safe  Drinking  Water  Act.  Because 
the  source  water  for  many  utilities  in  the  United 
States  is  groundwater,  DWRD  is  especially  con- 
cerned about  conducting  bench-,  pilot-  and  field- 
scale  studies  on  technologies  that  effectively  treat 
groundwater.  DWRD  has  research  projects  exam- 
ining carbon  adsorption  and  air  stripping  at  the 
field-scale  level  as  well  as  ozone  oxidation,  ultra- 
violet light,  and  reverse  osmosis  on  the  bench  and 
pilot  scales.  Carbon  adsorption  appears  to  provide 
removal  for  a  wide  range  of  organics  whereas 
conventional  treatment  is  revealed  as  a  poor  treat- 
ment for  many  volatile  organics,  pesticides,  poly- 
chlorinated biphenyls,  etc.  Packed  tower  aeration 
manifests  itself  as  an  excellent  technology  for  vola- 
tile organic  compounds  and  may  have  application 
for  a  limited  number  of  pesticides.  Ozone  oxidation 
comes  to  light  as  a  good  treatment  technology  for 
certain  classes  of  organics  such  as  simple  alkenes 
and  aromatics,  as  well  as  certain  similar,  but  more 
complex  organic  structures.  In  regard  to  reverse 
osmosis,  although  only  a  few  organics  have  been 
subjected  to  long-term  testing,  promising  removals 
for  several  low  molecular  weight  organics  can  be 
seen.  (See  also  W87-02476)  (Lantz-PTT) 
W87-02478 


REVIEW  OF  ELECTRODIALYSIS, 

Ionics,  Inc.,  Watertown,  MA. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-02481 


POTABLE  WATER  PRODUCTION  WITH 
LOW-PRESSURE  TFC  REVERSE  OSMOSIS 
MEMBRANE  ELEMENTS, 

UOP,  Inc.,  San  Diego,  CA.  Fluid  Systems  Div. 
H.  C.  Chu,  R.  D.  Chmielewski,  and  W.  G.  Light. 
IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  178- 
209,  8  fig,  3  tab,  9  ref. 

Descriptors:  'Potable  water,  'Reverse  osmosis, 
•Membrane  processes,  'Thin-film  membranes, 
Cost  analysis,  Arid  regions,  Brackish  water,  De- 
salination, Dissolved  solids,  San  Diego,  California, 
Florida,  Water  treatment,  Mathematical  analysis, 
Salinity. 

The  worsening  quality  of  raw  water  sources  in  arid 
regions  is  necessitating  the  upgrading  of  water 


treatment  facilities  for  municipal  supplies.  Of  the 
candidate  treatment  processes,  reverse  osmosis 
(RO)  has  proven  to  be  a  reliable  and  effective 
method  for  producing  potable  water.  To  reduce 
capital  and  operation  costs,  spiral-wound  RO 
membrane  elements,  capable  of  producing  potable 
water  from  brackish  water  when  operated  at  low 
pressure  (200  psi  net),  have  been  developed.  The 
elements  contain  a  high  flux,  thin-film  composite 
(TFC)  membrane  and  are  fabricated  in  a  closed- 
coupled  configuration  to  maximize  productivity. 
Results  are  presented  in  this  paper  of  two  case 
studies  for  producing  potable  water  at  low  pres- 
sure from  brackish  water  containing  4-5  g/L  total 
dissolved  solids.  The  first  study  was  performed 
using  water  from  a  brackish  well  in  San  Diego, 
California.  The  work  for  the  second  case  study 
was  performed  during  the  winter  of  1985  for  the 
Englewood  Water  District  in  Florida  as  part  of  a 
program  to  quality  products  for  a  1  MGD  expan- 
sion of  a  water  treatment  system.  Performance 
characteristics  for  low  pressure  elements  are  given 
in  terms  of  water  and  salt  mass  transfer  coeffi- 
cients. A  description  of  the  RO  systems  and  analy- 
ses of  the  feed  and  product  water  compositions  are 
given.  Based  on  actual  data,  flux  decline  slopes  for 
predicting  performance  are  determined  for  the  ele- 
ment. The  importance  of  maintaining  rejection  at 
economical  recovery  for  the  long-term  production 
of  potable  water  is  discussed.  (See  also  W87-02476) 
(Lantz-PTT) 
W87-02485 


CASE  FOR  AN  ALL  PURPOSE  BRACKISH 
WATER  MEMBRANE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE. 

I.  Moch. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  268- 
287,  7  fig,  1  tab. 

Descriptors:  'Brackish  waters,  'Membrane  proc- 
esses, 'Water  treatment,  Case  studies,  Reverse  os- 
mosis, Water  quality,  Flow  profiles,  Membranes, 
Cost  analysis,  Dissolved  solids,  Atmospheric  pres- 
sure, Temperature. 

In  recent  years  there  has  been  a  great  deal  of 
research  activity  by  membrane  suppliers  aimed  at 
developing  reverse  osmosis  (RO)  devices  which 
have  applications  over  a  wide  range  of  brackish 
waters.  These  efforts  have  been  very  successful  in 
producing  units  which  maintain  uniform  water 
flow  and  quality,  at  low  cost  to  the  customer, 
under  both  ideal  and  adverse  conditions.  It  has 
been  found  that  an  aramid  polymer  cast  onto  flat 
polyester  substrates,  and  formed  into  a  spiral 
wound  configuration,  has  a  high  value-in-use  to  a 
wide  varietv  of  applications.  To  achieve  this  worth 
in  a  given  project,  a  number  of  interrelated  techni- 
cal and  economic  variables  must  be  carefully  bal- 
anced. This  paper  studies  a  number  of  these  varia- 
bles by  analyzing  the  operating  and  capital  costs 
for  a  battery  limit  500,000  gpd  RO  plant.  Variables 
examined  include  total  dissolved  solids  (over  a 
range  of  200  to  15,000  mg/L),  applied  pressures 
(100  to  600  psig),  system  conversions  (50  to  85%), 
feed  pH  (5.5  to  8.5)  and  feed  temperatures  (59  to  95 
F).  This  study  stresses  the  importance  to  the  end- 
user  and  to  the  consulting  engineer,  of  the  need  for 
specifications  that  will  permit  the  full  use  of  the 
capabilities  available  in  a  desalting  membrane.  The 
bid  documents  should  allow  water  treatment  com- 
panies the  freedom  necessary  to  design  the  lowest 
cost  plant  while  consistently  supplying  the  desired 
water  quality  and  quantity.  (See  also  W87-02476) 
(Author's  abstract) 
W87-02488 


DESIGN  AND  ECONOMIC  ANALYSIS  OF  RE- 
VERSE OSMOSIS  SYSTEMS  USING  APPLICA- 
TION SOFTWARE  AND  MICROCOMPUTERS, 

DSS  Engineers,  Inc.,  Fort  Lauderdale,  FL. 
O.  J.  Morin. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  288- 


307,  13  fig,  3  tab. 

Descriptors:  'Economic  aspects,  'Reverse  osmo- 
sis, 'Design  criteria,  Computer  programs,  Brackish 
water,  Reclaimed  water,  Langelier  Index,  Osmotic 
pressure,  Membranes,  Cost  analysis,  Operating 
costs. 

This  paper  presents  an  overview  of  the  use  of 
application  software  for  the  design  and  analysis  of 
brackish  water  reverse  osmosis  (RO)  units.  The 
worksheets  developed  can  be  used  for:  (a)  Water 
Analysis  -  to  calculate  such  items  as  Langelier 
Index,  osmotic  pressure,  ion  product  solubilities, 
etc.,  and  determine  maximum  conversion  rate;  (b) 
Plant  Design  -  to  determine  process  conditions 
such  as  operating  pressure,  flowrates,  etc.,  and  the 
number  of  membranes  required;  and  (c)  Cost  Esti- 
mating -  used  to  determine  equipment  capital  and 
plant  operating  costs.  This  type  of  software  can  be 
used  to  evaluate  the  performance  of  the  RO  facili- 
ty after  it  has  gone  into  operation.  All  that  is 
necessary  is  a  data  acquisition  system  to  interface 
with  the  software.  Input  information  from  the 
plant  operation  can  then  be  manipulated  to  moni- 
tor and  track  operation  and  performance  of  the 
plant.  Results  of  the  operation  can  then  be  present- 
ed. (See  also  W87-02476)  (Lantz-PTT) 
W87-02489 


RECOVERY  OF  AGRICULTURAL  DRAINAGE 
WATER  USING  DESALINATION  TECHNOLO- 
GY, 

Bechtel  National,  Inc.,  Washington,  DC. 
L.  Awerbuch,  V.  van  der  Mast,  M.  Weekes,  S. 
Levine,  and  B.  Smith. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  310- 
332,  8  fig,  4  tab,  2  ref. 

Descriptors:  'Agricultural  runoff,  'Reclaimed 
water,  'Desalination,  Evaporation,  Reverse  osmo- 
sis, Los  Bancs,  California,  Selenium,  Water  reuse, 
Pretreatment  of  water,  Filtration,  Chlorination, 
Ion  exchange,  Electrodialysis,  Distillation,  Solar 
ponds. 

Concentration  of  agricultural  drainage  water  by 
commercially  available  reverse  osmosis  (RO)  and 
vapor  compression  evaporation  (VCE)  technol- 
ogies has  been  successfully  proven  at  the  Los 
Bancs,  California,  demonstration  facility.  Excellent 
selenium  rejection  was  demonstrated  in  the  RO 
and  VCE  units.  Product  water  can  be  obtained  for 
reuse.  This  paper  describes  the  overall  test  facilities 
at  Los  Banos.  The  facility  consisted  of  the  follow- 
ing: (1)  pretreatment  technologies:  clarification,  fil- 
tration, chlorination,  acidification,  ion  exchange, 
and  scale  inhibitor  addition,  (2)  RO  technologies: 
various  types  of  RO  modules,  low,  medium  and 
high  pressure  membranes  are  installed  and  oper- 
ational; (3)  electrodialysis  system  (EDR);  and  (4) 
solar  pond  and  binary  power  process.  The  follow- 
ing were  the  advantages:  greatly  simplified  pre- 
treatment, simple  operation,  enhanced  reliability, 
small  final  disposal  volume,  and  enhancement 
product  purity.  Additional  improvements  being  de- 
veloped at  the  Los  Banos  Test  Facility:  (1)  Solar 
ponds  where  the  energy  consumption  for  the 
drainage  water  concentration  can  be  greatly  re- 
duced by  the  use  of  solar  ponds.  Pilot  studies  with 
solar  ponds  and  a  binary  power  system  are  present- 
ly underway  at  Los  Banos;  (2)  Use  of  low  tempera- 
ture multieffect  distillation,  whereby  the  overall 
process  efficiency  can  be  further  enhanced  for 
brine  concentration;  and  (3)  Filtration  tests  are 
underway  to  simplify  the  solids  removal  from  agri- 
cultural drainage  water  feed.  The  clarifier  may  be 
eliminated  while  maintaining  low  silt  density  index 
values.  (See  also  W87-02476)  (Lantz-PTT) 
W87-02490 


YUMA    DESALTING    PLANT    -    A    STATUS 
REPORT, 

Bureau  of  Reclamation,  Yuma,  AZ.  Yuma  Projects 

Office. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-02494 
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Group  5F — Water  Treatment  and  Quality  Alteration 
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FINANCING  MUNICIPAL  WATER  SUPPLIES 
IN  THE  1990'S, 

Congressional  Budget  Office,  Washington,  DC. 
K.  I.  Rubin. 

IN:  Is  Current  Technology  the  Answer,  Proceed- 
ings of  the  First  Biennial  Conference  of  the  Na- 
tional Water  Supply  Improvement  Association, 
June  8-12,  1986,  Washington,  DC.  (1986).  p  424- 
436. 

Descriptors:  'Municipal  water,  'Financing, 
•Water  supply,  Economic  aspects,  Utilities,  Pubhc 
policy,  Water  management,  Capital  costs. 

Water  purveyors  have  a  long  history  of  providing 
the  public  with  good  quality  water  at  reasonable 
prices.  Moreover,  unlike  many  other  infrastructure 
areas,  water  utilities  have  financed  their  operations 
with  little  reliance  on  intergovernmental  hand- 
outs. This  paper  demonstrates  that  most  water 
utilities  should  be  able  to  continue  this  long  tradi- 
tion well  into  the  future.  Although  there  is  little 
evidence  to  support  a  coming  water  'crisis',  water 
rates,  which  are  now  low  by  almost  any  standard, 
will  almost  certainly  have  to  increase  through  the 
1990s  to  replace  outdated  capital  structures  pro- 
vide new  ones  to  serve  the  needs  of  growing 
populations.  The  level  of  financing  necessary  to 
support  such  a  program  appears  manageable  for 
the  majority  of  communities.  It  appears  likely, 
however,  that  all  communities  will  have  to  contin- 
ue to  rely  on  the  many  local  capital  formation  and 
management  opportunities  including  more  and  cre- 
ative use  of  capital  markets,  demand  management 
and  other  non-structural  alternatives  to  building 
new  facilities,  and  more  sophisticated  capital  plan- 
ning. (See  also  W87-02476)  (Lantz-PTT) 
W87-02495 


ACTIVATED  CARBON  ADSORPTION  OF  LOW 
CONCENTRATION  ORGANIC  PESTICIDES  IN 
WATER, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

G.  L.  Dugan,  H.  K.  Gee,  K.  M.  Oshiro,  and  L.  S. 

Lau. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  449-461, 

3  fig,  2  tab,  4  ref. 

Descriptors:  'Activated  carbon,  'Pesticides,  'Or- 
ganic compounds,  'Water  pollution  treatment, 
Ethylene  dibromide,  Dibromochloropropane,  Bro- 
mides, Load  distribution. 

A  series  of  thirty  separate  experimental  laboratory 
bench-scale  runs  were  conducted  in  which  concen- 
trations of  ethylene  dibromide  (EDB)  and  dibro- 
mochloropropane (DBCP)  in  water,  ranging  from 
2,170  to  10,000  parts  per  trillion  (ppt),  were  treated 
by  passing  various  quantities  through  both  stand- 
ard and  fine-grained  Calgon  and  Darco  granulated 
activated  carbon  (GAC).  The  results  of  the  experi- 
ments indicate  that  Calgon  is  more  efficient  than 
Darco  in  removing  EDb  and  DBCP,  fine-grained 
GACs  are  more  efficient  than  standard  GACs, 
EDB  is  removed  more  efficiently  than  DBCP,  and 
the  pesticide  removal  efficiency  of  the  GAC— 
based  on  fine-grained  Calgon-decreases  signifi- 
cantly when  a  mixture  of  EDB  and  DBCP  is 
passed  through  the  same  GAC.  At  single  concen- 
trations of  EDB,  no  detectable  concentrations  (at 
the  10-ppt  level)  were  noted  when  the  maximum 
flow-through  GAC  loading  rates  were  307  gal/lb/ 
day  (<  or  =  1.78  ml/g/min).  Based  on  extrapolat- 
ed results,  the  GAC  requirement  for  100  ppt  pesti- 
cide concentrations  is  estimated  to  be  approximate- 
ly 1.0/1.0  mil  gal.  (See  also  W87-02497)  (Author's 
abstract) 
W87-02524 


ONE  MGD  ION  EXCHANGE  PLANT  FOR  RE- 
MOVAL OF  NITRATE  FROM  WELL  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
R.  P.  Lauch,  and  G.  A.  Guter. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and     Exposition     on     Aquifer     Restoration     and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 


Fawcett  Center,  Columbus,  Ohio.  1985.  p  546-570, 

9  fig,  9  tab,  4  ref. 

Descriptors:  'Ion  exchange,  'Water  treatment  fa- 
cilities, 'Nitrates,  'Well  water,  McFarland,  Cali- 
fornia, Brine,  Potable  water,  Resins,  Cost  analysis. 

A  full  scale  1  mgd  demonstration  plant,  using  ion 
exchange,  for  removal  of  nitrate  from  well  water 
was  built  at  McFarland,  California.  The  plant  has 
been  performing  satisfactorily  in  the  semi-automat- 
ic mode  since  October  1983.  Full  automation  of  the 
plant  was  completed  in  June  1984.  State  of  Califor- 
nia requirements  of  reducing  nitrate  levels  below 

10  mg/L  N03-N  and  eliminating  brine  from  the 
product  water  have  been  met.  Total  costs  for  the 
plant,  including  capital  and  operation  and  mainte- 
nance were  24.2  cents/  1000  gal.  Research  is  con- 
tinuing at  McFarland  on  nitrate  selective  resins, 
regenerant  re-use,  monitoring  and  brine  disposal,  in 
an  effort  to  further  improve  the  process  and  reduce 
costs.  (See  also  W87-02497)  (Lantz-PTT) 
W87-02533 
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BIOLOGICAL  CONTROL  OF  EXCESSIVE 
PHYTOPLANKTON  GROWTH  AND  THE  EN- 
HANCEMENT OF  AQUACULTURAL  PRO- 
DUCTION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
D.  W.  Smith. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  12,  p  1940-1945, 
December  1985.  4  fig,  2  tab,  43  ref. 

Descriptors:  'Silver  carp,  'Phytoplankton,  'Bio- 
mass,  'Aquaculture,  'Catfish,  'Zooplankton,  'Bio- 
logical control,  Refuges,  Filter-feeders,  Fish  fann- 
ing. 

A  method  is  proposed  to  control  phytoplankton 
biomass  in  aquacultural  ponds,  using  both  zoo- 
plankton  and  filter-feeding  silver  carp  (Hypophth- 
almichthys  molitrix).  The  technique  maintains  co- 
existence of  zooplankton  and  filter-feeding  fish  by 
excluding  the  fish  from  part  of  the  water  column. 
Zooplankton,  which  feed  on  the  smaller  algal  spe- 
cies, and  silver  carp,  which  feed  on  large  algae  and 
zooplankton,  together  can  consume  all  sizes  of 
phytoplankton,  thus  controlling  algal  biomass.  This 
technique  was  tested  in  1000-liter  tanks,  some  con- 
taining channel  catfish  (Ictalurus  punctatus)  along, 
some  both  catfish  and  silver  carp,  and  others  cat- 
fish and  silver  carp  with  a  zooplankton  refuge.  The 
refuge  permitted  coexistence  of  high  densities  of 
large  zooplankters  with  the  filter-feeding  fish.  This 
combination  of  filter-feeders  reduced  algal  biomass 
by  as  much  as  99%,  increased  phytoplankton  di- 
versity, and  showed  a  trend  toward  improved 
silver  carp  growth  compared  with  treatments 
without  a  refuge.  The  proposed  technique  could  be 
applied  to  both  intensive  and  extensive  aquacul- 
tural systems.  (Author's  abstract) 
W87-01813 


ALDICARB  STUDIES  IN  GROUND  WATERS 
FROM  FLORIDA  CITRUS  GROVES  AND 
THEIR  RELATION  TO  GROUND-WATER 
PROTECTION, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-01871 


PREDICTING  IMPACTS  FROM  WATER  CON- 
SERVATION AND  ENERGY  DEVELOPMENT 
ON  THE  SALTON  SEA,  CALIFORNIA, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
For  primary  bibliographic  entry  see   Field   6G. 
W87-01897 


WATERFALL  REAERATION  IN  THE  PASSAIC 
RIVER,     » 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-01921 


CONTROLLED  AGRICULTURAL  DRAINAGE 
TO  MAINTAIN  WATER  QUALITY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science 

J.  W.  Gilliam,  and  R.  W.  Skaggs. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   112,  No.   3,  p  254-263; 

August  1986.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Controlled  drainage,  'Agricultural 
runoff,  'Agricultural  hydrology,  'Water  quality 
management,  'Drainage  engineering,  Drainage, 
Land  clearing,  Drainage  systems,  Water  quality, 
Engineering,  Runoff,  Runoff  rates,  Nitrogen,  Phos- 
phorus. 

The  effects  of  land  clearing  and  drainage  as  well  as 
effect  of  drainage  system  design  and  management 
upon  hydrologic  and  water  quality  parameters 
were  determined.  The  most  dramatic  effect  of  agri- 
cultural land  development  on  hydrology  is  the  2-3 
fold  increase  in  peak  runoff  rates.  However,  there 
is  little  effect  upon  total  water  efflux.  Land  clear- 
ing significantly  increases  N  and  P  efflux  in  drain- 
age water;  the  magnitude  of  the  increase  depends 
on  soil  type.  Design  of  the  drainage  system,  par- 
ticularly with  regard  to  drain  spacing  and  intensity 
of  surface  drainage,  can  have  a  large  influence 
upon  the  proportion  of  outflow  that  occurs  via 
surface  runoff  which  is  fast  and  that  which  leaves 
the  field  more  slowly  via  subsurface  flow.  Im- 
provement of  subsurface  drainage  can  result  in  a 
10-fold  increase  in  the  N03-N  efflux  from  some 
soils.  However,  the  increase  in  N03-N  efflux  with 
improved  drainage  can  be  partially  offset  by  utiliz- 
ing controlled  drainage  which  reduces  N03-N 
efflux.  Controlled  drainage  can  result  in  an  in- 
crease of  P  loss  in  drainage  water.  (Author's  ab- 
stract) 
W87-01954 


PREDICTING  EC  FOR  DRAINAGE  WATER 
MANAGEMENT, 

Nevada  Univ.,  Reno.  Dept.  of  Plant,  Soil  and 

Water  Science. 

P.-S.  Tsui,  and  J.  C.  Guitjens. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   112,  No.  3,  p  274-281, 

August  1986.  2  fig,  3  tab,  18  ref. 

Descriptors:  'Predicting,  'Conductivity,  'Drain- 
age water,  'Water  quality  management,  'Model 
studies,  Drainage,  Subsurface  drains,  Drains,  Time 
series  analysis,  Forecasting,  Water  management, 
Resources  management. 

In  1982,  405  measurements  of  the  subsurface  drain- 
age water  quality  parameter  electrical  conductivity 
(EC)  in  dS/m  were  collected.  These  data  were 
obtained  from  15  subsurface  drains  on  9.3  ha  of 
irrigated  agricultural  land  at  Fallon,  Nevada.  The 
temporal  and  spatial  variabilities  of  EC  were  stud- 
ied using  time  series  concepts.  Autocorrelation 
functions  (ACF)  were  used  to  evaluate  the  magni- 
tude of  temporal  and  spatial  variations  of  EC 
Results  suggest  that  an  1 1-week  period  is  the  maxi- 
mum time  interval  for  sampling  and  that  the  sam- 
pling spatial  interval  of  36.6  m  is  too  large.  Autor- 
egressive  integrated  moving  average  (ARIMA) 
models  for  both  temporal  and  spatial  structures 
were  established  through  the  Box-Jenkins  time- 
domain  modeling  process.  The  degree  of  uncer- 
tainty of  the  forecasts  was  tested  using  after-the- 
fact  forecast  procedures.  These  models  can  be  used 
for  various  purposes  such  as  forecasting  future 
values  and  determining  the  transfer  function,  pro- 
viding a  way  to  relate  water  management  plans  to 
water  quality  control.  (Author's  abstract) 
W87-01956 


STUDY  OF  CURRENT  UNDERGROUND  IN- 
JECTION CONTROL  REGULATIONS  AND 
PRACTICES  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
A.  P.  Visocky,  J.  S.  Nealon,  R.  D.  Brower,  I.  O. 
Krapac,  and  B.  R.  Hensel. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 
p  59-63,  Summer  1986.  2  fig,  2  tab,  2  ref. 

Descriptors:  'Regulations,  •Injection  wells,  •Illi- 
nois, 'Underground  waste  disposal,  'Acids,  Geolo- 
gy, Illinois  Department  of  Energy  and  Natural 
Resources,  Confining  zones,  Chemical  analysis, 
Testing,  Monitoring,  Data  evaluation. 

In  1984,  the  Illinois  Department  of  Energy  and 
Natural  Resources  was  required  to  assess  the  regu- 
lations and  practices  of  the  Illinois  Underground 
Injection  Control  Program  as  it  relates  to  Class  I 
hazardous  waste  disposal.  In  1984,  approximately 
300  million  gallons  of  industrial  wastes  were  dis- 
posed of  in  the  nine  injection  wells  in  the  state; 
acids  were  the  most  common  industrial  wastes 
disposed  of,  with  water  making  up  70-95%  of  the 
wastes  by  volume.  The  geologic  environment,  con- 
sisting of  the  unit  accepting  the  waste  and  confin- 
ing units  lying  above  and  below,  has  the  capacity 
to  accept  the  waste,  to  retain  it,  and  to  protect  all 
underground  sources  of  drinking  water  in  the  state. 
The  geology  of  Illinois  is  relatively  simple  and 
includes  disposal  zones  and  associated  confining 
units  suitable  for  deep-well  injection  across  the 
central  two-thirds  of  the  state.  The  regulatory 
structure  for  Class  I  injection  wells  generally  is 
adequate  in  concept  and  scope  to  ensure  contain- 
ment of  injected  wastes  and  to  safeguard  the  state's 
underground  drinking  water  sources.  Portions  of 
the  regulatory  practices  need  to  be  updated  and 
strengthened,  including  waste  sampling  protocols, 
chemical  analysis  of  collected  waste  samples,  and 
evaluation  of  injection  well  testing  and  monitoring 
data.  (Rochester-PTT) 
W87-02055 


LABORATORY  STUDY  OF  ELECTROMIGRA- 
TION  AS  A  POSSIBLE  FIELD  TECHNIQUE 
FOR  THE  REMOVAL  OF  CONTAMINANTS 
FROM  GROUND  WATER, 

D.  D.  Runnells,  and  J.  L.  Larson. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 

p  85-91,  Summer  1986.  5  fig,  3  tab,  21  ref. 

Descriptors:  •Groundwater  pollution,  'Cleanup, 
•Aquifers,  'Copper,  •Electromigration,  Mineral 
exploration,  Groundwater  chemistry,  Ions,  Cost 
analysis,  Electrolysis,  Hydrogen  ion  concentration, 
Copper  sulfate,  Freezing. 

A  method  of  removing  dissolved  contaminants 
from  groundwater  by  emplacing  electrodes  in  the 
aquifer  was  studied  using  laboratory  columns  of 
pure  silica  quartz  silty  sand  saturated  with  solu- 
tions of  CuS04  and  Cu-contaminated  groundwat- 
er. The  procedure  resembles  a  method  employed 
in  the  Soviet  Union  that  is  commonly  used  for 
exploration  for  deposits  of  metallic  minerals. 
Quick-freezing  was  used  here  to  obtain  the  distri- 
bution of  the  ions  within  the  columns  as  a  function 
of  time  and  space.  With  up  to  2.5  volts  and  cur- 
rents of  a  few  tens  of  microamps,  more  than  50% 
of  the  dissolved  copper  was  removed  from  the 
interstitial  fluid  in  porous  columns  in  a  period  of  5 
days.  Current  efficiencies  ranged  from  <5->80%, 
depending  on  such  factors  as  length  of  time  of 
electrolysis,  pH,  concentration  of  Cu,  and  the  pres- 
ence of  other  ions.  Further  studies  are  needed  to 
evaluate  the  efficiency  and  economics  of  this  tech- 
nique, but  in  theory  the  method  should  be  useful 
for  removing  any  charged  species  in  groundwater, 
including  some  organics.  (Author's  abstract) 
W87-02060 


SUITABILITY  OF  POLYVINYL  CHLORIDE 
WELL  CASINGS  FOR  MONITORING  MUNI- 
TIONS IN  GROUND  WATER, 

Cold  Regions  Research   and   Engineering   Lab., 

Hanover,  NH. 

L.  V.  Parker,  and  T.  F.  Jenkins. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3, 

p  92-98,  Summer  1986.  3  tab,  27  ref.  USATHAMA 

Project  82-D-8. 

Descriptors:  'TNT,  'RDX,  *HMX,  *DNT,  'Poly- 
vinyl chloride,  'Well  casings,  'Monitoring,  'Bio- 
degradation,  'Munitions,  Groundwater  pollution, 
Hydrogen  ion  concentration,  Salinity,  Dissolved 
oxygen,  Chromatography. 


Samples  of  polyvinyl  chloride  (PVC)  well  casings 
used  for  groundwater  monitoring  were  placed  in 
contact  with  low  concentrations  of  aqueous  solu- 
tions of  the  following  explosives  and  related  com- 
pounds: 2,4,6-trinitrotoluene  (TNT),  hexahydro- 
1,3,5-trinitro-  1,3,5-triazine  (RDX),  octahydro- 
l,3,5,7-tetranitro-l,3,5,7-tetrazocine  (HMX),  and 
2,4-dinitrotolune  (DNT,  a  contaminant  in  TNT 
manufacture).  The  casings,  which  varied  in  sched- 
ule, diameter,  or  manufacturer,  were  exposed  for 
80  days.  There  was  more  loss  of  TNT  and  HMX 
with  the  PVC  casing  than  with  the  glass  controls, 
but  the  amount  lost  was,  for  the  most  part,  equiva- 
lent among  different  types.  A  second  experiment 
was  performed  to  determine  if  these  losses  were 
due  to  sorption  or  if  biodegradation  was  involved. 
Several  different  groundwater  conditions  were 
simulated  by  varying  salinity,  initial  pH,  and  dis- 
solved oxygen  content.  The  only  case  where  there 
was  an  increased  loss  of  any  substances  due  to  the 
presence  of  PVC  casing  was  with  the  TNT  solu- 
tion under  non-sterile  conditions.  The  extent  was 
small,  however,  considering  the  length  of  the 
equilibration  period.  Among  several  samples  of 
PVC  casing  leached  with  groundwater  for  80  days, 
no  detectable  interferences  were  found  by  re- 
versed-phase  high  performance  liquid  chromatog- 
raphy analysis.  It  is  concluded  that  PVC  well 
casings  are  suitable  for  monitoring  groundwater 
for  the  presence  of  these  munitions.  (Rochester- 
PTT) 
W87-02061 


FEDERAL     EVALUATION     OF     STRIPMINE 
RECLAMATION, 

Environmental  Protection  Agency,  Philadelphia, 

PA.  Region  III. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02067 


IDENTIFICATION  OF  WATER  QUALITY  DIF- 
FERENCES IN  NEVADA  THROUGH  INDEX 
APPLICATION, 

Nevada  Univ.,  Reno.  Dept.  of  Plant,  Soil  and 

Wster  Science 

W.  W.  Miller,  H.  M.  Joung,  C.  N.  Mahannah,  and 

J.  R.  Garrett. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  3,  p  265-272,  July-September  1986.  5  fig,  4 

tab,  27  ref. 

Descriptors:  'Water  quality,  'Nevada,  'River 
basins,  'Statistical  analysis,  'Data  interpretation, 
On-site  data  collection,  Mathematical  equations, 
Water  quality  standards,  Data  acquisition,  Water 
pollution. 

Water  quality  indices  can  be  used  for  preliminary 
data  screening  and  identification  of  geographic 
areas,  chronological  periods  and  possible  source 
and  cause  of  water  quality  changes  for  the  assess- 
ment of  water  quality  changes  and  application  of 
uniform  control  standards.  This  study  demon- 
strates the  use  and  application  of  a  water  quality 
index  for  several  Nevada  river  basins.  An  existing 
water  quality  index  is  applied  to  historic  data  from 
control  points  and  adjacent  monitoring  stations. 
Index  rating  characterized  changes  in  water  qual- 
ity due  to  seasonal  variations  and  geographic  loca- 
tions. Application  of  the  index  also  identified  aver- 
age annual  and  single  value  control  criteria  viola- 
tions in  terms  of  the  parameter  and  degree  of 
violation.  Frequency  and  magnitude  of  impact  on 
overall  water  quality  was  also  identified.  Use  of 
water  quality  indices  can  provide  a  valuable  tool  in 
responding  to  legislative  water  quality  manage- 
ment strategies.  (Michael-PTT) 
W87-02091 


SCREENING  MODEL  FOR  DEVELOPMENT 
AND  EVALUATION  OF  ACTD  RAIN  ABATE- 
MENT STRATEGIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  J.  H.  Ellis,  and  M.  Fortin. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  21,  No.  4,  p  287-299,  December  1985.  3  fig,  8 
tab,  4  ref. 

Descriptors:  'Acid  rain,  'Computer  models, 
•Water  pollution  control,  Cost  analysis,  Deposi- 
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tion,  Sulfur  dioxide,  Decision  making,  Linear  pro- 
gramming. 

A  linear  programming  computer  model  can  be 
used  to  develop  and  evaluate  cost  effective  acid 
rain  abatement  strategies.  Input  data  for  the  model 
include  emission  levels  and  sources  of  pollution, 
emission  control  costs  and  receptor  deposition 
levels.  Acid  rain  abatement  strategy  is  formulated 
for  eastern  North  America.  Applications  of  the 
model  for  evaluation  of  alternative  abatement  strat- 
egies are  also  described.  (Michael-PTT) 
W87-02111 


REMOVAL  OF  HIGHWAY  CONTAMINANTS 
BY  ROADSIDE  SWALES, 
Y.  A.  Yousef,  M.  P.  Wanielista,  and  H.  H.  Harper. 
Transportation  Research  Record,  Vol.  1017,  p  62- 
68,  1985.  2  fig,  6  tab,  4  ref. 

Descriptors:  *Swales,  *Contaminants,  *Highway 
contaminants,  *Florida,  Pollution,  Heavy  metals, 
Highway  runoff. 

Removal  of  highway  contaminants  by  roadside 
swales  was  investigated  at  the  Maitland  and 
EPCOT  Interchanges  with  Interstate  4  (1-4)  in 
Orange  county,  Florida.  Runoff  samples  were  col- 
lected for  8  months  to  compare  the  highway  runoff 
with  runoff  that  passed  through  a  grassy  swale.  A 
controlled  water  flow  from  adjacent  detention/ 
retention  ponds  was  dosed  with  nitrogen, 
phosphorus,and  heavy  metals  to  produce  concen- 
trations typical  of  highway  runoff.  The  mixture 
was  allowed  to  flow  for  a  period  of  3  to  5.5  hours 
over  selected  areas  of  adjacent  roadside  swales. 
Periodic  grab  samples  were  collected  and  were 
analyzed  to  determine  concentrations  and  mass 
removal  rates  for  various  pollutants  under  several 
values  of  flow  rates  and  experimental  conditions. 
Removal  efficiencies  for  dissolved  heavy  metals 
appeared  to  be  higher  than  for  nitrogen  and  phos- 
phorus. Pollutants  may  be  retained  in  swale  areas 
by  sorption,  precipitation,  coprecipitation  and  bio- 
logical uptake  processes.  Occassional  increases  in 
concentration  of  highway  contaminants  were  ob- 
served at  intermediate  stations.  Mass  removal  of 
heavy  metals,  nitrogen,  and  phosphorus  were  di- 
rectly related  to  infiltration  losses  and  on-site  stor- 
age. (Author's  abstract) 
W87-02184 


BASE  NEUTRALIZING  CAPACITY  OF  SEDI- 
MENTS FROM  AN  ACIDIC  LAKE, 

Booth  Aquatic  Research  Group,   Inc.,  Toronto 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02190 


MODELING  ENTERIC  BACTERIAL  DDI-OFF: 
A  REVIEW, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02195 


SIGNIFICANCE  OF  WATER  MANAGEMENT 
IN  RELATION  TO  PUBLIC  AND  ENVIRON- 
MENTAL HEALTH, 

World  Health  Organization,  Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
W.  Lewis. 

Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  1S-13S,  1985.  2  tab,  21  ref. 

Descriptors:  "Water  quality  control,  *Water 
policy,  *Water  supply,  *Drinking  water,  *Water 
quality.  *Public  health,  Europe,  Mediterranean 
Sea,  Water  pollution  effects,  Water  pollution 
sources,  Water  pollution  prevention  Infection, 
Water  quality  standards,  Contamination,  Ground- 
water pollution,  United  Nations. 

The  relationship  between  water  quality  manage- 
ment and  public  and  environmental  health  is  dis- 
cussed in  relation  to  the  objectives  of  the  United 
Nations'  International  Drinking  Water  Supply  and 
Sanitation  Decade.  European  water  quality  issues 
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are  examined  with  particular  emphasis  on  the 
health  problems  caused  by  pollution  of  the  Medi- 
terranean Sea.  Global  water  pollution  and  quality 
control  problems,  including  waterborne  virus  in- 
fections, groundwater  contamination,  international 
variations  in  drinking  water  quality  standards  and 
microbial  contamination  of  drinking  water  supplies 
are  also  examined.  (Michael-PTT) 
W87-02206 


OCCURRENCE  IN  WATER  OF  VIRUSES  OF 
PUBLIC  HEALTH  SIGNIFICANCE, 

Welsh  Water  Authority,  Powys. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O2209 


POLLUTION  OF  FRESHWATER  AND  ESTU- 
ARIES, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-02212 


MICROBIOLOGICAL  IMPLICATIONS  IN  EU- 
ROPEAN COMMUNITY  DIRECTTVES  RELAT- 
ED TO  THE  WATER  CYCLE, 

Water  Research  Centre,  Medmenham  (England). 
Medmenham  Lab. 
E.  B.  Pike,  and  J.  W.  Ridgway. 
Journal  of  Applied  Bacteriology  (Symposium  Sup- 
plement) JABAA4,  p  105S-126S,  1985.  2  fig,  3  tab, 
64ref. 

Descriptors:  'Microorganisms,  'Water  pollution, 
•Legislation,  'European  Community,  'England, 
Aquatic  environment,  Water  supply,  Recreation, 
Swimming,  Drinking  water,  Bacterial  analysis, 
Biodegradation,  Shellfish,  Sludge  utilization,  Agri- 
culture, Sludge  disposal,  Land  disposal,  Deter- 
gents, Bottled  water. 

The  efficacy  and  reasonableness  of  European 
Community  directives  related  to  the  aquatic  envi- 
ronment, water  supply  management,  marine  waters 
used  for  swimming  and  shellfish  culture,  biodegra- 
dation of  chemicals  and  detergents  and  the  agricul- 
tural use  of  treated  sludge  are  discussed  in  terms  of 
water  quality  control  policies  and  practices  in  Eng- 
land. Directives  related  to  aquatic  environmental 
quality  are  assessed  in  relation  to  aquatic  microbio- 
logical considerations,  including  the  use  of  marker 
organisms  such  as  fecal  indicator  bacteria  in  the 
promulgation  of  water  quality  standards.  Direc- 
tives related  to  water  supply  (drinking  water,  bot- 
tled water  and  surface  water)  management  are 
evaluated  in  light  of  English  water  supply  protec- 
tion standards  and  methods.  Issues  related  to  the 
application  of  standard  tests  to  assess  biodegradabi- 
lity  of  chemicals  and  detergents  are  examined.  A 
proposed  directive  on  limiting  agricultural  utiliza- 
tion of  sludge  is  critically  evaluated  in  relation  to 
unique  local  conditions  that  might  mitigate  the 
risks  of  sludge  use  in  certain  areas.  (Michael-PTT) 
W87-02215 


MICROBIAL  QUALITY  OF  WATER  IN  INTEN- 
SIVE FISH  REARING, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Wey- 
mouth (England).  Fish  Diseases  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02220 


NIAGARA  LABYRINTH-THE  HUMAN  ECOL- 
OGY OF  PRODUCING  ORGANOCHLORINE 
CHEMICALS, 

Department  of  Fisheries  and  Oceans,  Ottawa  (On- 
tario). Chemical  Hazards  Div. 
M.  Gilbertson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  10,  p  1681-1692, 
October  1985.  39  ref. 

Descriptors:  'Niagra  River,  'Great  Lakes,  'Or- 
ganochlorine  compounds,  'Great  Lakes  Water 
Quality  Agreement,  Human  ecology,  Canada, 
Toxins,  Lake  Ontario,  Epidemiology,  Population 
exposure,  Polychlorinated  biphenyls.  Water  pollu- 
tion, International  agreements,  Contamination. 


The  effectiveness  of  the  1978  Great  Lakes  Water 
Quality  Agreement  between  Canada  and  the  U.S. 
is  analyzed  in  relation  to  investigation  and  control 
of  persistent  toxic  substances.  Human  ecology  and 
critical  pathway  analyses  are  used  to  review  the 
present  and  historic  situations  of  Lake  Ontario  and 
the  Niagra  River  and  to  compare  them  with  the 
intent  of  the  Agreement.  The  concept  of  critical 
subpopulations  is  explored  as  it  relates  to  study 
requirements  for  human  and  animal  exposure  to 
toxic  chemicals  found  in  the  Great  Lakes  basin.  An 
apparent  conflict  between  Annex  1  and  Annex  12 
of  the  Agreement  regarding  release  of  persistent 
toxic  substances  is  identified  and  a  draft  list  of 
chemicals  that  should  be  subject  to  'zero  discharge' 
limitations  is  proposed.  Issues  related  to  the  identi- 
fication of  toxic  substances,  particularly  polychlo- 
rinated biphenyls,  institutional  reactions  to  per- 
ceived contamination  threats,  integration  of  institu- 
tional, national  and  international  responses  to 
water  pollution  problems  and  the  importance  of 
international  cooperation  in  investigating  and  re- 
solving transboundary  pollution  problems  are  re- 
viewed. Several  recommendations  on  clarifying 
and  improving  the  effectiveness  of  the  Agreement 
are  presented.  (Michael-PTT) 
W87-02250 


ALTERNATE  SEWERS-NO  LONGER  ALTER- 
NATE, 

K.  A.  Godfrey,  Jr. 

Civil  Engineering,  Vol.  56,  No.  8,  p  66-69,  August 

1986.  4  fig. 

Descriptors:  'Sewer  systems,  Technology,  Septic 
tanks,  Pumps,  Pipes. 

Case  histories  of  the  application  of  four  alternate 
sanitary  sewer  technologies,  including  a  grinder- 
pump  pressure  system,  septic  tank  effluent  pump- 
ing, a  vacuum  sewer  system  and  a  small  diameter, 
pump-assisted  system  are  presented.  The  reliability 
and  maintainability  of  each  technology  is  also  ex- 
amined. This  examination  concludes  that  these  four 
technologies  are  now  reliable  enough  to  'fly'  on 
their  own,  without  federal  or  state  subsidy.  In  a 
surprising  number  of  cases,  an  alternate  system  was 
chosen  even  where  no  federal  grant  or  loan  was 
available,  because  it  was  least  costly.  The  major 
obstacle  to  wider  use  appears  to  be  that  consulting 
firms  and  state  environmental  agencies  are  unfamil- 
iar with  them.  A  state's  environmental  agency 
typically  is  required  to  approve  a  new  municipal 
sewer  system,  and  consulting  engineering  firms 
design  most  of  them.  Most  organization  is  both 
groups  reportedly  are  not  familiar  with  alternate 
sewers.  (Lantz-PTT) 
W87-02264 


MODELING  THE  EFFECTS  OF  ACTO  DEPOSI- 
TION: ESTIMATION  OF  LONG-TERM  WATER 
QUALITY  RESPONSES  IN  A  SMALL  FOREST- 
ED CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02271 


RISK  MANAGEMENT  OF  GROUNDWATER 
CONTAMINATION  IN  A  MULTIOBJECITVE 
FRAMEWORK, 

Bell  Communications  Research,  Inc.,  Holmdel,  NJ. 
J.  R.  Kaunas,  and  Y.  Y.  Haimes. 
Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1721-1730,  November  1985.  3  fig,  2  tab, 
33  ref.  DOI  Contract  4-FG-93-00090. 

Descriptors:  'Risk  analysis,  'Groundwater  pollu- 
tion, 'Aquifers,  Contamination,  Regression  analy- 
sis, Economic  evaluation,  Industrial  wastes,  Simu- 
lation, Simulation  analysis,  Accidents,  Stochastic 
process,  Water  policy,  Long-term  planning. 

The  application  of  risk  analysis  to  address  uncer- 
tainty in  groundwater  contamination  from  industri- 
al chemical  spills  is  evaluated  through  case  study 
of  a  hypothetical  factory  and  two  water  supply 
wells.  Spill  control  technologies  must  achieve 
three  objectives:  minimize  contamination  preven- 
tion costs;  minimize  the  time  in  which  a  maximum 


contamination  level  (MCL)  is  exceeded;  and,  mini- 
mize the  sensitivity  of  MCL  exceedance  to  uncer- 
tainties in  aquifer  dispersivity.  Stochastic  time 
series  simulation  of  spills  yields  sample  values  of 
MCL  exceedance  for  values  of  investment  decision 
variables  and  dispersivity.  Regression  analysis  en- 
ables calculation  of  a  continuous  function  that  re- 
lates the  contamination  time  objective  to  invest- 
ments and  dispersivity.  A  risk  dispersion  index 
method  (RDIM)  that  incorporates  the  surrogate 
worth  trade-off  method  is  used  to  compute  the 
third  objective.  Simulations  assume  that  the  aquifer 
is  in  a  steady  state  and  behaves  linearly.  The  con- 
centration impulse  response  for  a  single  spill  is 
computed  with  a  mass  transport  model.  The  well 
solute  concentration  over  time  is  the  basis  for 
calculating  the  exceedance  ratio.  To  obtain  credi- 
ble values  for  this,  several  simulations  covering  a 
20-year  planning  window  are  performed  for  each 
policy  option.  (Author's  abstract) 
W87-02286 


COMMERCIAL  FISH  CATCHES  AS  AN  INDEX 
OF  LAKE  EUTROPHICATION, 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-02335 


PIXOT  PLANT  STUDY  ON  WATER  QUALITY 
CHANGES  DURING  GROUNDWATER  RE- 
CHARGE, 

Ministerie  van  Volksgezondheid  en  Milieuhygiene, 

Leidschendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02358 


EFFECTS  OF  HYPOLIMNETIC  AERATION 
ON  BRON-PHOSPHORUS  INTERACTIONS, 

York  Univ.  (England).  Dept.  of  Biology. 

D.  J.  McQueen,  D.  R.  S.  Lean,  and  M.  N. 

Charlton. 

Water  Research  WATRAG,  Vol.  20,  No.  9,  p 

1129-1135,  September  1986.  6  fig,  3  tab,  32  ref. 

Descriptors:  'Hypolimnion,  'Aeration,  'Iron, 
'Phosphorus,  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chemical  reactions,  Sedimentation,  Precipi- 
tation, Seasonal  variation,  Chemical  analysis,  Sedi- 
ments, Oxygen. 

Two  circular  enclosures  (8  m  dia  x  14  m  deep) 
were  used  to  monitor  rates  of  phosphorus  sedimen- 
tation and  regeneration  in  the  presence  of  oxygen- 
ated and  anoxic  hypolimnetic  water,  and  under 
conditions  of  low  and  high  iron  concentrations. 
These  manipulations  showed  that  during  spring 
turnover,  sedimentation  of  soluble  reactive  phos- 
phorus (SRP-P)  was  greater  in  the  enclosure  that 
received  hypolimnetic  aeration  than  in  the  non- 
aerated  enclosure.  During  the  summer  (June-Sep- 
tember), SRP-P  moved  from  the  sediments  to  the 
water  column  of  both  enclosures.  This  suggested 
that  iron  (III)  substrate  might  be  lacking,  so  iron 
was  added  to  the  hypolimnetic  water  of  both  en- 
closures. In  the  aerated  enclosure,  phosphorus 
sedimentation  occurred  almost  at  once.  In  the  non- 
aerated  enclosure,  iron  addition  had  no  effect 
Sediment  trap  analysis  showed  that  during  the 
period  of  iron  addition,  the  rate  of  TP-P  sedimen- 
tation in  the  aerated  enclosure  increased  threefold, 
and  the  ratio  of  iron  to  phosphorus  in  the  sedi- 
merited  material  was  10:1.  Throughout  the  experi- 
ment, the  non-aerated  enclosure  lost  an  average  of 
0.7  mg  SRP-P/sq  m/d  to  the  sediments,  and  the 
aerated  enclosure  lost  6.1  mg  SRP-P/sq  m/d.  The 
results  appeared  to  be  entirely  controlled  by  hypo- 
limnetic oxygen  concentrations  and  by  concentra- 
tion of  SRP-P  and  T-Fe.  This  suggests  that  man- 
agement of  these  parameters  in  combination  with 
hypolimnetic  aeration  should  yield  predictable  re- 
sults in  any  stratified  fresh  water  environment. 
(Author's  abstract) 
W87-02359 


FACTORS  INFLUENCING  THE  EFFECT  OF 
BLEACHED  KRAFT  MILL  EFFLUENTS  ON 
DRINKING  WATER  QUALITY, 
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Pulp  and  Paper  Research  Inst,  of  Canada,  Pointe 

Claire  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02365 


SUSPENDED  SEDIMENT  PHOSPHORUS 
COMPOSITION  IN  TRIBUTARIES  OF  THE 
OKANAGAN  LAKES,  B.C 

National  Water  Research  Inst,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02366 


CANCER  MORTALITY  AND  TYPE  OF  WATER 
SOURCE:  FINDINGS  FROM  A  STUDY  LN  THE 
UK, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02373 


STORM  WATER  POLLUTION  MODELLING: 
FIRST-ORDER  ATMOSPHERIC  DUSTFALL 
PROCESSES  THAT  AFFECT  RUNOFF  QUAL- 
ITY, 

McMaster  Univ.,   Hamilton  (Ontario).   Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
B.  Shivafingaiah,  and  W.  James. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  Nc.  1,  p  95-105,  February  1986.  7  fig,  4 
tab,  15  ref. 

Descriptors:  'Storm  water,  *Water  pollution, 
•Model  studies,  'Air  pollution,  'Water  quality, 
•Path  of  pollutants,  Storm  runoff,  Regression  anal- 
ysis. Statistical  analysis,  Hamilton,  Ontario,  Pre- 
cipitation, Wind. 

The  buildup  of  surface  pollutants  has  been  shown 
to  be  a  controlling  factor  in  the  quality  of  storm 
water  runoff.  In  industrial  areas  particularly,  at- 
mospheric fallout  is  an  important  component  of 
surface  pollutant  loadings.  Storm  water  runoff 
models  presently  in  use  do  not  consider  the  physics 
of  atmospheric  dustfall.  Industries,  vehicle  ex- 
hausts, and  blowing  of  wind  over  unprotected 
surfaces  all  introduce  pollutants  to  the  atmosphere. 
Redistribution  of  this  material  on  the  ground  de- 
pends on  local  topography  and  prevailing  meteoro- 
logical conditions.  The  location  of  the  industrial 
areas;  the  direction,  velocity,  and  duration  of  wind; 
total  precipitation;  and  source  concentrations  are 
important  parameters  in  the  prediction  of  atmos- 
pheric dustfall.  The  paper  describes  the  physical 
processes  of  atmospheric  fallout  that  are  relevant 
to  water  quality  modelling.  A  new  model,  called 
ATMDST,  to  predict  dustfall  on  individual  sub- 
catchments  in  a  metropolitan  area  using  prevailing 
meterological  conditions  is  developed  based  on 
statistical  methods.  Results  from  average,  one-vari- 
»ble  and  two-variable  linear  regression  models 
were  statistically  compared  with  observed  data. 
Finally,  ATMDST  is  interfaced  with  the  storm 
*ater  management  model  version  3  (SWMM3)  to 
compute  runoff  water  quality.  The  model  is  ap- 
plied to  Hamilton,  Ontario.  (Author's  abstract) 
W87-02377 


DEMTRLFICATION  RATES  IN  RELATION  TO 
STREAM  SEDIMENT  CHARACTERISTICS, 

Vork  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
(V87-024O2 


EMPLRICAL  MODEL  FOR  DISAPPEARANCE 
OF  FREE  OXLDANTS  LN  NATURAL  WATER 
(VTTH  WLDE  SALINITY  AND  AMMONIA 
RANGES, 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02404 


rOTAL  AND  GROUP  PARAMETERS  AS  A 
MEASURE  FOR  THE  CONTAMINATION  OF 
WATERS  WITH  ORGANIC  SUBSTANCES  LL- 


LUSTRATED  BY  EXAMPLE  OF  THE  RIVER 

RHINE,      (SUMMEN-UND      GRUPPENPARA- 

METER  ALS  MASS  FUER  DUE  BELASTUNG 

ELNES    GEWAESSERS    MIT    ORGANISCHEN 

STOFFEN,  DARGESTELLT  AM  BEISPIEL  DES 

RHEINS), 

Karlsruhe  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Wasserchemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02435 


HAZARDOUS  WASTE  SITE  ASSESSMENT  ON 
A  'BARE  BONES*  BUDGET, 

Wright  Water  Engineers,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02439 


SITE  ASSESSMENTS  TO  DETERMINE  THE 
PRESENCE  OF  HAZARDOUS  MATERIALS, 

Rizzo  Associates,  Inc.,  Natick,  MA. 

J.  A.  Jankauskas,  A.  D.  Magee,  E.  E.  Mover,  and 

W.  J.  Rizzo. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  36-50. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
•Site  assessments,  *Water  pollution  sources,  Regu- 
lations, Standards,  Path  of  pollutants. 

An  inspection  or  site  assessment  is  performed  in 
order  to  determine  the  liklihood  of  the  presence  of 
oil  and/or  hazardous  materials  on  a  property  and 
the  extent  and  impact  of  release,  if  any,  of  these 
substances  to  the  environment.  The  ultimate  pur- 
pose of  the  site  assessment  is  to  determine  the 
liklihood  of  the  clean-up  and  hen  provisions  of  the 
Massachusetts  Oil  and  Hazardous  Materials  Re- 
lease Prevention  and  Response  Act  (Chapter  2 IE) 
being  exercised  on  a  property.  This  assessment 
should  include  research  of  adjacent  properties  to 
determine  if  any  off-site  discharges  may  have  mi- 
grated to  the  site.  At  the  onset,  it  must  be  recog- 
nized that  the  site  assessment  process  is  not  gov- 
erned by  any  organized  body  of  science  or  law.  No 
regulations  pursuant  to  Chapter  2 IE  have  been 
issued,  and  there  are  no  official  standards  for  eval- 
uating a  site.  In  addition,  in  those  instances  where  a 
contaminated  site  is  found  through  the  2 IE  proc- 
ess, the  state  has  not  established  a  firm  policy  on 
how  to  follow  up.  As  a  result,  the  engineering 
firms  and  title  insurance  companies  have  estab- 
lished their  own  informal  guidelines  to  conduct  the 
studies.  The  purpose  of  this  paper  is  to  discuss 
those  guidelines  as  they  have  evolved  through  the 
two  years  of  experience  with  the  Act.  A  commer- 
cial or  industrial  property  transaction  is  the  vehicle 
which  trigger  the  site  assessment  certification  for  a 
title  insurance  company.  Although  the  site  assess- 
ment process  has  not  been  perfected,  the  proce- 
dure does  detect  a  significant  number  of  local  'hot 
spots'  of  contamination.  In  addition,  the  super  hen 
provision  provides  an  economical  incentive  for 
proper  containment  and  disposal  of  soil  and  haz- 
ardous substances  in  the  future.  (See  also  W87- 
02437)  (Lantz-PTT) 
W87-02440 


APPLICATION  OF  QUALITATrVE  RISK  AS- 
SESSMENT TO  ASSIST  LN  EVALUATING  RE- 
MEDIAL ACTION  ALTERNATIVES, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
L.  J.  Partridge. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  51-63,  4  fig,  2  ref. 

Descriptors:  *Risk  assessment,  'Water  pollution 
treatment,  'Groundwater  pollution,  Water  pollu- 
tion control,  Cost  analysis,  Groundwater  quality, 
Containment  systems,  Cutoffs,  Cancer,  Water  pol- 
lution effects,  Model  studies. 

The  application  of  a  quantitative  risk  assessment  is 
employed  to  evaluate  the  cost  effectiveness  of  re- 
medial action  alternatives  at  an  abandoned  hazard- 
ous waste  disposal  site.  A  four-stage  cancer  model 
was  employed  to  evaluate  the  risk  to  the  exposed 
population  of  ingesting  groundwater  contaminated 
with  four  carcinogenic  chemicals  (benzene,  trich- 
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loroethylene,  chloroform,  and  1,2-dichloroethane). 
Three  remedial  actions  were  evaluated  (no  action, 
groundwater  treatment,  and  groundwater  contain- 
ment and  treatment)  to  assess  the  level  of  risk 
reduction  following  implementation.  Baseline  risk 
was  evaluated  as  the  equivalent  of  14  excess  can- 
cers over  the  30  year  exposure  period  studied 
during  the  analysis.  Under  the  implementation  of 
the  remedial  alternatives,  the  baseline  risk  was 
reduced  by  58%  for  the  implementation  of  a 
groundwater  treatment  system,  and  72%  for  a  con- 
tainment wall  in  combination  with  a  groundwater 
treatment  system.  The  net  present  value  costs  for 
each  system  were  calculated  and  the  marginal 
costs  for  implementation  compared  with  the  incre- 
mental reduction  in  cancer  risk.  The  results  suggest 
that  the  marginal  costs  for  implementing  the  more 
costly  alternative  should  be  carefully  examined  in 
terms  of  expenditures  per  number  of  incidents 
avoided.  (See  also  W87-02437)  (Lantz-PTT) 
W87-02441 


UNDERGROUND         TANKS         THREATEN 
GROUND  WATER  QUALITY, 

Massachusetts  Audubon  Society,  Lincoln. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02446 


NEW  REQUIREMENTS  FOR  UNDERGROUND 
STORAGE  TANKS, 

Environmental  Protection  Agency,  Washington, 

DC. 

G.  F.  Kotas,  K.  G.  Garrahan,  and  A.  O. 

Buonocore. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  145-156,  2  tab,  8  ref. 

Descriptors:  'Legislation,  'Storage  tanks,  'Under- 
ground storage,  Regulations,  Groundwater  pollu- 
tion, Water  pollution  sources,  Path  of  pollutants, 
Water  quality  control. 

The  Hazardous  and  Solid  Waste  Amendments  of 
1984  became  Law  on  November  8,  1984  and,  in 
addition  to  reauthorizing  and  making  numerous 
changes  to  the  Resource  Conservation  and  Recov- 
ery Act  (RCRA),  a  New  Subtitle  I  was  added  that 
requires  the  EPA  to  establish  a  comprehensive 
program  for  the  regulation  of  underground  storage 
tanks.  Subtitle  I  addresses  underground  storage  in 
tanks  of  all  substances  regulated  under  'Superfund' 
(except  for  hazardous  waste  storage  tanks  which 
are  already  regulated  under  Subtitle  C  of  RCRA), 
as  well  as  petroleum  products.  It  is  estimated  that 
over  two  million  underground  tanks  are  subject  to 
regulation  under  the  new  program.  Congress  en- 
acted the  legislation  for  regulating  underground 
storage  tanks  due  to  the  increasing  number  and 
severity  of  environmental  contamination  incidents 
that  have  been  discovered  as  a  result  of  leaking 
underground  tanks.  There  is  growing  evidence 
that  leaking  tanks  are  becoming  a  major  cause  of 
groundwater  contamination.  The  major  provisions 
of  Subtitle  I  include  notification  by  owners  of 
underground  tanks  to  designated  State  or  local 
agencies,  an  interim  prohibition  on  installing  un- 
protected new  tanks,  the  development  of  technical 
standards  for  new  and  existing  underground  tanks, 
and  tough  new  enforcement  authorities  to  compel 
compliance  with  the  new  regulatory  requirements. 
Subtitle  I  also  allows  EPA  to  promulgate  financial 
responsibility  regulations  for  taking  correction 
action  (cleanup)  and  compensating  third  parties  for 
bodily  injury  and  property  damage  caused  by  leaks 
from  tanks.  In  addition,  EPA  is  required  to  author- 
ize State  programs  regulating  underground  storage 
tanks  in  lieu  of  the  Federal  program  provided  that 
the  State's  program  is  as  comprehensive,  stringent, 
and  provides  for  adequate  enforcement.  (See  also 
W87-02437)  (Author's  abstract) 
W87-02447 


UNDERGROUND  TANK  PRIORITIZATION  - 
WHERE  DO  WE  START.  PLANNING  AND  IM- 
PLEMENTING AN  UNDERGROUND  TANK 
MANAGEMENT  PROGRAM  FOR  A  MULTI- 
SITE/  MULTI-TANK  FACILITY, 
RMT,  Inc.,  Madison,  WI. 
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R.  J.  Robbins,  and  R.  M.  Lemunyon. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,    Portland, 
Maine.  1985.  p  157-164,  4  fig. 

Descriptors:  'Underground  storage,  'Management 
planning,  'Underground  waste  disposal,  'Waste 
management,  'Groundwater  pollution,  'Water 
pollution  control,  Waste  disposal,  Hazardous 
wastes,  Leaking,  Soil  contamination,  Decision 
making,  Assessments. 

Within  the  next  four  years  over  one  million  tanks 
will  leak  toxic  and  hazardous  material,  contaminat- 
ing soil  and  groundwater  resources.  The  American 
Petroleum  Institute  estimates  that  40%-75%  of  the 
3.5  million  underground  storage  tanks  buried 
across  the  country  are  leaking  now  or  will  be 
shortly.  A  system  was  devised  which  allows  for 
consistency  of  assessment,  reproducibility,  and  re- 
duced potential  for  personal  biases,  in  assigning 
priorities  for  underground  tank  storage  decision 
making.  This  ranking  gives  no  assurance  that  the 
lower  ranked  tanks  or  tank  farms  will  not  cause 
serious  problems.  It  simply  represents  a  rational 
approach  for  establishing  priorities  and  taking 
action.  The  system  allows  for  consideration  of  15- 
20  individual  site-specific  characteristics,  all  having 
an  effect  on  the  relative  potential  liability  exposure, 
and  promotes  further  study  of  the  tanks  and  tank 
farms,  which  present  the  greatest  potential  to  de- 
velop leaks  based  on  an  evaluation  of  specific 
environmental,  chemical,  mechanical,  and  regional 
factors  with  respect  to  a  comprehensive  program 
of  underground  tank  management.  From  this  rank- 
ing appropriate  recommendations  for  remedial 
action  can  be  proposed  such  as:  (1)  Inventory 
reconciliation;  (2)  Hydrostatic  tank  testing;  (3)  Re- 
design and  replacement  of  storage  tanks;  (4)  Aban- 
donment of  underground  tanks;  (5)  Installation  of 
groundwater  monitoring  wells;  and  (6)  Installation 
of  electrical  leak  detection  system.  This  ranking  is 
designed  to  aid  plant  engineers,  environmental  af- 
fairs directors,  and  plant  production  engineers  to 
plan  preventive  maintenance  programs  for  under- 
ground storage  tank  facilities.  These  recommenda- 
tions follow  sound  investigative  study  and  are 
based  on  a  logical  approach  to  a  complex  scenario. 
(See  also  W87-02437)  (Lantz-PTT) 
W87-02448 


AVAILABLE  TECHNOLOGY  FOR  THE  MONI- 
TORING OF  UNDERGROUND  STORAGE 
TANKS, 

Veterans  Administration  Hospital,  Denver,  CO. 
R.  A.  Scheinfeld. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  165-181,  9  fig,  2  ref. 

Descriptors:  'Monitoring,  'Underground  waste 
disposal,  'Storage  tanks,  'Water  pollution  control, 
•Measuring  instruments,  'Groundwater  pollution, 
Thermal  conductivity,  Resistivity,  Solubility,  Grab 
samplers,  Refractivity,  Permeability. 

Some  industry  experts  estimate  that  of  1.4  million 
underground  storage  tanks  containing  gasoline, 
100,000  may  be  leaking  into  the  nation's  ground- 
water, the  present  or  potential  source  of  drinking 
water  in  many  areas.  With  growing  public  pressure 
on  government  to  take  action  on  this  subject,  one 
third  of  the  states  and  over  one  hundred  counties 
and  municipalities  have  instituted  regulatory  meas- 
ures of  one  sort  or  another  on  their  books.  Many  of 
these  regulations  specify  that  some  sort  of  leak 
detection  device  be  used  as  the  first  line  of  defense 
against  extensive  soil  and  groundwater  contamina- 
tion due  to  leaks.  As  little  as  two  years  ago,  there 
were  less  than  five  manufacturers  producing  leak 
devices.  Today,  there  are  fifty  different  devices, 
which  fall  into  six  groups  including:  thermal  con- 
ductivity sensors,  resistivity  sensors,  product  solu- 
ble devices,  grab  sampling,  refractive  index  sensors 
and  product  permeable  sensors.  It  is  therefore  im- 
portant, when  evaluating  detection  devices,  to  con- 
sider efficiency,  durability  and  cost,  as  well  as  the 
regulatory  requirements  of  your  region.  A  well 
thought-out  choice  in  a  leak  detector  will  save 
money  by  alerting  the  owner/operator  to  product 
loss  due  to  leaks.  But  most  importantly,  the  correct 
detector  will  help  limit  the  substantial   financial 


liability  that  could  be  imposed  as  the  result  of 
environmental  damage  from  a  leaking  tank.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02449 


SUBSURFACE  MONITORING  TECHNIQUES 
FOR  THE  DETECTION  OF  LEAKS  NEAR  GAS- 
OLINE UNDERGROUND  STORAGE  TANKS, 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O2450 


REPLACEMENT  OF  SALT  CONTAMINATED 
WATER  SUPPLIES  IN  BEDROCK  AQUIFERS 
IN  MAINE, 

Maine  Dept.  of  Transportation,  Augusta. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02451 


APPLICATION  OF  SURFACE  GEOPHYSICS 
TO  GROUND  WATER  MANAGEMENT  PLAN- 
NING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

T.  A.  Drew,  A.  Thomas,  and  R.  Wyatt. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  232-242,  4  fig. 

Descriptors:  'Geophysics,  'Geohydrology, 
'Groundwater  management,  'Groundwater  pollu- 
tion, Delaware,  Electromagnetic  waves,  Conduc- 
tivity, Path  of  pollutants,  Landfills,  Water  quality 
control. 

The  role  of  geophysical  techniques  in  the  develop- 
ment of  a  groundwater  management  plan  was  dis- 
cussed for  several  inactive  landfills  in  Sussex 
County,  Delaware.  Electromagnetic  (EM)  surveys 
were  conducted  downgradient  of  each  landfill  to 
map  variations  of  terrain  conductivity  related  to 
leachate  migration  in  the  groundwater  system.  De- 
lineation of  the  plume  of  groundwater  contamina- 
tion from  the  EM  data  provided  contaminant  mi- 
gration patterns  and  the  extent  of  groundwater 
contamination  around  the  landfill.  Present-day 
risks  to  public  water  supplies  were  assessed,  and 
temporary  remedial  actions  were  implemented  for 
one  supply  well.  Projected  migration  of  the  leach- 
ate-contaminated  groundwater  could  potentially 
affect  the  water  quality  of  several  domestic  wells 
at  the  Bridgeville  and  Laurel  Landfills.  Boundaries 
of  the  contaminant  plume  identified  with  analyses 
of  the  EM  results  assisted  in  the  positioning  of 
additional  monitor  wells  to  provide  needed  analyti- 
cal data.  The  EM  surveys  and  analytical  data 
collection  program  will  be  integrated  to  formulate 
an  effective  groundwater  management  plan  for 
each  landfill.  The  goal  of  the  management  plan  is 
to  protect  ground  and  surface  water  supplies,  and 
to  generate  groundwater  use  restriction  zones  in 
the  vicinity  of  the  landfills.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02453 


HAZARDOUS  WASTE  INVESTIGATIONS  IN 
FRACTURED  BEDROCK:  A  CASE  STUDY, 

NUS  Corp.,  Bedford,  MA. 
B.  K.  Buckley,  R.  J.  DeLuca,  and  P.  J.  McGlew. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  416-425. 

Descriptors:  'Hazardous  wastes,  'Bedrock, 
•Aquifers,  'Groundwater  pollution,  'Water  pollu- 
tion control,  Case  studies,  Geologic  fractures, 
Water  analysis,  Water  sampling,  Geophysics, 
Pump  tests,  Drilling,  Test  wells,  Monitoring,  New 
Hampshire. 

A  remedial  investigation  was  conducted  at  a  haz- 
ardous waste  site  in  New  Hampshire,  utilizing  such 
methods  as:  (1)  collection  and  analysis  of  ground- 
water samples  to  define  contaminant  extent;  (2) 
downhole  geophysical  logging  of  open  bedrock 
boreholes  to  delineate  bedrock  fractures;  (3)  drill- 
ing and  installation  of  additional  monitoring  wells; 
and  (4)  performance  of  a  pump  test  of  the  supply 
well  combined  with  a  bedrock  tracer  study.  The 


principal  problem  at  the  site  was  volatile  organic 
contamination  of  a  fractured  bedrock  aquifer 
which  supplies  water  to  numerous  local  residents. 
The  results  suggested  the  following:  (1)  That  the 
bedrock  fracture  system  is  extensive,  that  the  prin- 
cipal direction  of  fracture  alignment  (and  ground- 
water flow)  is  strongly  correlated  to  regional  geo- 
logic structure,  and  that  the  primary  water-bearing 
fractures  are  located  at  relatively  shallow  depths; 
(2)  That  contaminant  travel  times  in  overburden 
appear  to  correlate  with  historical  information  on 
waste  disposal  activities;  (3)  That  contaminants 
found  in  groundwater  from  bedrock  and  overbur- 
den correlate  well  with  contaminants  found  in  the 
soil/  overburden  in  source  areas;  (4)  That  pumping 
of  the  primary  supply  well  could  have  drawn  in 
contaminated  groundwater  from  several  of  the 
source  areas;  and  (5)  That  the  contaminants  in  the 
bedrock  aquifer  appear  to  be  amenable  to  removal 
by  treatment,  suggesting  that  a  pump-and  -treat 
remedial  scenario  may  be  a  viable  option  for  re- 
storing this  bedrock  aquifer.  (See  also  W87-02437) 
(Lantz-PTT) 
W87-02464 


RESPONSE  TO  GASOLINE  CONTAMINA- 
TION OF  RESIDENTIAL  WATER  WELLS  -  A 
CASE  STUDY, 

T.  W.  Heenan,  G.  W.  Lee  Jr.,  and  E.  R.  Lynch. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water   Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  490-505,  3  fig,  5  tab. 

Descriptors:  'Gasoline,  'Domestic  water,  'Wells, 
Case  studies,  'Groundwater  pollution,  Volatile  or- 
ganics,  Benzene,  Activated  carbon,  Iron,  Water 
treatment,  Drinking  water,  Water  quality  control. 

Point-of-use  water  treatment  using  granular  acti- 
vated carbon  provides  a  practical  method  for  the 
removal  of  volatile  organic  compounds,  such  as 
benzene,  from  residential  well  water  supplies.  Ad- 
vances in  granular  activated  carbon  technology 
allow  carbon  bed  sizes  to  be  in  the  2-  to  4-cu  ft 
range.  In  areas  where  groundwater  contains  high 
levels  of  naturally  occurring  contaminants  such  as 
Fe(2+),  H2S,  pretreatment  may  be  necessary  to 
ensure  efficiency  of  the  carbon  adsorption  units 
and  to  provide  acceptable  drinking  water  quality 
Available  guidelines,  coupled  with  proper  water 
quality  analysis  and  sound  engineering  practices, 
allow  the  design  of  safe,  reliable  carbon  adsorption 
systems.  Equipment  is  readily  available  for  systems 
which  can  be  tailored  to  individual  residences  at  a 
reasonable  cost.  (See  also  W87-02437)  (Lantz- 
PTT) 
W87-02470 


EVALUATION  OF  CONTAMINATION  BY  OR- 
GANICS  AND  HEAVY  METALS  IN  A  SOIL 
AND  BEDROCK  AQUIFER, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

F.  W.  Clark,  and  P.  M.  Sanborn. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water   Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  529-542,  7  fig,  1  tab. 

Descriptors:  'Organic  compounds,  'Heavy  metals, 
•Soil  contamination,  'Aquifers,  'Water  pollution 
treatment,  'Groundwater  pollution,  Bedrock,  New 
England,  Path  of  pollutants,  Volatile  organics,  Pie- 
zometers, Water  sampling,  Monitoring,  Geohydro- 
logy, Trichloroethylene,  Tetrachloroethylene, 
Dichloroethylene,  Cost  analysis. 

A  site  evaluation  focusing  on  manufacturing  areas 
and  the  use  of  heavy  metals  and  acid  solutions,  was 
performed  at  an  industrial  facility  in  New  England. 
When  groundwater  screening  data  indicated  the 
presence  of  volatile  organic  compounds,  the  scope 
of  the  study  was  expanded  to  assess  contaminant 
distribution  and  impact  on  downgradient  recep- 
tors. A  multi-phase  exploration  and  testing  pro- 
gram included  placement  of  single  and  multi-level 
well  installations  in  the  overburden  aquifer,  and 
gas  driven  samplers  and  pneumatic  piezometers  in 
cored  bedrock  zones.  Movement  and  the  eventual 
fate  of  contaminants  was  evaluated  by  sampling 
the  extensive  well  network  and  receiving  water 
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abutting  the  site,  a  groundwater  tracer  study,  and  a 
tracer/dispersion  analysis  in  the  receptor  stream. 
Results  of  the  hydrogeologic  study  indicated  that 
elevated  concentrations  of  priority  pollutant  metals 
were  confined  to  a  limited  area  on-site.  However, 
chlorinated  organic  compounds  (primarily  trich- 
loroethylene,  tetrachloroethylene  and  trans- 1,2- 
dichloroethylene)  were  observed  in  soil  and  bed- 
rock. Since  evidence  indicated  limited  migration  of 
metals,  remedial  studies  focused  on  abating  migra- 
tion of  organic  compounds.  Local  hydrogeologic 
conditions  precluded  consideration  of  containment 
at  the  site,  but  facilitated  groundwater  extraction 
and  treatment  as  the  most  cost  efficient  approach. 
Remedial  studies  included  additional  drilling  and 
testing  soil  and  bedrock  zones,  a  dual-aquifer  pump 
test,  and  a  pilot  groundwater  treatment  system 
using  counter-current  aeration  techniques.  Treated 
groundwater  was  returned  to  the  aquifer  via  a 
recharge  trench  located  upgradient  of  contaminat- 
ed zones.  Groundwater  quality  and  treatability 
data  from  the  pump  test  were  used  to  design  a  full 
scale  extraction/treatment  system  now  operational 
at  the  site.  (See  also  W87-02437)  (Author's  ab- 
stract) 
W87-02473 


IS  CURRENT  TECHNOLOGY  THE  ANSWER. 

National  Water  Supply  Improvement  Association, 
Springfield,  VA. 

Available  from  the  National  Water  Supply  Im- 
provement Association,  P.O.  Box  1344,  Spring- 
held,  VA.  22151.  (1986).  Proceedings  of  the  First 
Biennial  Conference,  June  8-12,  1986,  Washington, 
DC.  426  p. 

Descriptors:  'Water  quality  control,  'Water  treat- 
ment, 'Wastewater  treatment,  Reverse  osmosis, 
Electrodialysis,  Salinity,  Case  studies,  Research 
priorities,  Conferences,  Water  supply  develop- 
ment 

This  conference  covered  several  topics  beginning 
with  an  overview  of  the  problems  involved  with 
today's  water  supply  systems,  such  as  salinity  con- 
trol, organic  contaminants,  and  drinking  water 
quality.  The  discussions  then  turn  to:  current  tech- 
nology (electrodialysis,  reverse  osmosis,  vapor 
compression,  etc.),  case  studies  involving  the  appli- 
cation of  water  treatment  processes,  what  direction 
current  and  future  research  should  take,  and  water 
supply  programs  currently  in  place  in  the  United 
States.  (Aee  also  W87-02477  thru  W87-02496) 
(Lantz-PTT) 
W87-02476 


COLORADO   RIVER  WATER   QUALITY  IM- 
PROVEMENT PROGRAM, 

Bureau  of  Reclamation,  Denver,  CO.  Colorado 

River  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-02477 


REMOVAL  OF  ORGANIC  CONTAMINANTS 
FROM  GROUNDWATER:  STATUS  OF  EPA 
DRINKING  WATER  RESEARCH   PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02478 


POTENTIAL  FOR  DESALTING  IN  HAMPTON 
ROADS,  VTRGINIA, 

For  primary  bibliographic  entry  see  Field  3A. 
W87-02479 


KESTERSON  STORY, 

Bureau  of  Reclamation,   Sacramento,  CA.   Mid- 
Pacific  Regional  Office. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02480 


REVIEW  OF  ELECTRODIALYSIS, 

Ionics,  Inc.,  Watertown,  MA. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-02481 


ENERGY    RECOVERY    IN    LOW    PRESSURE 
MEMBRANE  PLANTS, 

Post,   Buckley,   Schuh  and  Jernigan,   Inc.,  Fort 

Myers,  FL. 

For  primary  bibliographic  entry  see  Field  3A. 

W87-02484 


PROCEEDINGS  OF  THE  FIFTH  NATIONAL 
SYMPOSIUM  AND  EXPOSITION  ON  AQUI- 
FER RESTORATION  AND  GROUND  WATER 
MONITORING. 

National  Water  Well  Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02497 


ASSISTANCE  FOR  RCRA  PERMIT  APPLI- 
CANTS, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 
R.  Traub. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  15-24,  2 
tab,  6  ref. 

Descriptors:  'Permits,  'Groundwater  protection, 
•Resource  Conservation  and  Recovery  Act,  Legal 
aspects,  Groundwater  quality,  Water  quality  con- 
trol, Path  of  pollutants,  Monitoring,  Wells, 
Aquifers,  Groundwater  pollution. 

Preparation  of  a  Resource  Conservation  and  Re- 
covery Act  (RCRA)  Part  B  permit  application  is  a 
time  consuming,  resource  intensive,  and  sometimes 
frustrating  experience.  In  addition,  facilities  will 
face  new  requirements  as  a  result  of  the  passage  of 
the  Hazardous  and  Solid  Waste  Amendments  of 
1984.  Delays  in  the  processing  and  issuance  of 
RCRA  permits  are  most  often  caused  by  incom- 
plete applications,  largely  due  to  a  lack  of  under- 
standing by  the  applicant  of  what  is  required.  For 
units  subject  to  groundwater  monitoring,  the  prin- 
cipal deficiency  is  the  lack  of  adequate  data  to 
satisfy  the  additional  information  requirements  of 
40  CFR  270. 14  (c),  regarding  groundwater  protec- 
tion. Facilities  consistently  fail  to  provide  adequate 
information  relating  to  aquifer  characteristics, 
groundwater  contamination,  and  the  proposed 
monitoring  program.  To  assist  in  the  preparation  of 
Part  B  permit  applications,  the  United  States  Envi- 
ronmental Protection  Agency  (U.S.  EPA),  has 
published  guidance  documents  which  describe  the 
level  of  detail  necessary  in  a  permit  application. 
The  guidelines  provide  insight  into  identification  of 
the  uppermost  aquifer,  determining  points  of  com- 
pliance and  well  locations,  describing  groundwater 
contamination,  selection  of  the  appropriate  moni- 
toring program,  and  other  requirements.  Informa- 
tion regarding  specific  facility  standards,  such  as 
contingency  and  waste  analysis  plans,  is  also  avail- 
able. Regional  EPA  technical  staff  are  prepared  to 
assist  applicants  in  use  of  these  documents,  and  in 
developing  their  Part  B  application.  Use  of  appro- 
priate guidelines,  and  regular  communications  with 
Federal  and  State  permit  staff,  can  improve  the 
quality  of  the  application  and  alleviate  much  of  the 
confusion  associated  with  the  permitting  process. 
(See  also  W87-02497)  (Author's  abstract) 
W87-02498 


RCRA  PERMIT  PROTOCOL  FOR  A  CORREC- 
TIVE ACTION  PROGRAM, 

Environmental  Protection  Agency,  Washington, 

DC. 

R.  Steimle. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.   1985.  p  38-42. 

Descriptors:  'Resource  Conservation  and  Recov- 
ery Act,  'Water  quality  control,  'Protocol,  Moni- 
toring, Groundwater  quality,  Wastewater  lagoons, 
Landfills,  Leaching,  Wells,  Water  pollution  treat- 
ment, Aquifers,  Permits. 

Since  1981,  most  land  disposal  facilities  have  been 
required  to  monitor  groundwater  on-site  under  the 
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Resource  Conservation  and  Recovery  Act 
(RCRA)  regulations.  Analyses  of  the  accumulated 
water  quality  data  indicate  that  many  facilities  are 
degrading  groundwater  because  of  a  failure  to 
contain  the  wastes.  When  such  facilities  receive  a 
RCRA  permit,  in  most  cases,  they  will  be  required 
to  conduct  a  corrective  action  program  to  ren- 
ovate the  groundwater  quality.  In  addition,  the 
1984  amendments  to  RCRA  require  a  permit  appli- 
cant to  perform  corrective  action  if  any  solid  waste 
management  units  on-site  are  leaking,  regardless  of 
when  the  waste  was  placed  in  the  unit.  These  units 
include  old,  unregulated,  closed  lagoons  and  land- 
fills which,  in  our  experience,  have  caused  the 
greatest  damage  to  groundwater  quality.  The  cor- 
rective action  plan  must  include  a  groundwater 
monitoring  program  which  is  designed  to  demon- 
strate the  effectiveness  of  corrective  action.  In 
most  cases  this  will  be  incorporating  the  existing 
wells  at  the  point  of  compliance  and  additional 
wells  beyond  that  perimeter  in  and  near  the  zone 
of  contaminated  groundwater.  The  permittee  must 
report,  in  writing  to  EPA,  a  confirmation  that  the 
corrective  action  plan  is  functioning  as  designed. 
When  the  groundwater  has  been  renovated  so  that 
the  permit  concentration  levels  at  the  point  of 
compliance  have  not  been  exceeded  for  a  period  of 
three  consecutive  years,  the  permittee  may  termi- 
nate corrective  action  measures.  In  most  cases,  the 
RCRA  permit  should  also  include  compliance 
monitoring  conditions  so  that  the  end  of  corrective 
action  will  not  require  a  permit  modification.  Pres- 
ently EPA  is  reviewing  proposed  corrective  action 
plans  in  RCRA  permit  applications.  (See  also  W87- 
02497)  (Lantz-PTT) 
W87-02499 


GROUND  WATER  MONITORING  IN  FLORI- 
DA ~  LIVING  WITH  HYDROLOGIC  AND 
REGULATIVE  PECULIARITIES, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02500 


POINT-IN-TTME  COMPARISON;  AN  ALTER- 
NATIVE TO  THE  STATISTICAL  REQUIRE- 
MENTS OF  RCRA  ACCEPTED  BY  EPA, 

B.  Hockman,  and  J.  Cibrik. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  49-59,  17 

ref. 

Descriptors:  'Statistical  analysis,  'Resource  Con- 
servation and  Recovery  Act,  West  Virginia, 
Groundwater  quality,  Regulations,  Legislation, 
Monitoring,  Water  quality  control,  Wells,  Water 
sampling,  Hazardous  wastes,  Waste  management, 
Statistical  analysis. 

Significant  modification  of  the  statistical  require- 
ments of  40CFR264  Subpart  F  has  been  included 
in  the  final  West  Virginia  Hazardous  Waste  Man- 
agement Regulations.  Modifications,  based  on  liter- 
ature review  and  personal  communications  with 
both  academic  and  regulatory  statisticians  and 
groundwater  professionals,  were  incorporated  into 
the  State  requirements.  These  changes  addressed 
weaknesses  acknowledged  by  the  above  sources  in 
the  Federal  Regulations  including  seasonal  and 
year-to-year  effects  due  to  the  use  of  pooled  back- 
ground data,  non-normal  distribution  of  data,  and 
inadequate  sample  size.  The  State  requirements  are 
based  on  a  point-in-time  comparison  made  each 
quarter  on  independent  groundwater  samples  col- 
lected in  that  quarter  from  both  upgradient  and 
downgradient  wells.  This  scheme  differs  signifi- 
cantly from  the  federal  method  that  is  based  on  the 
comparison  of  replicated  aliquots  of  a  single  down- 
gradient  sample  with  the  annual  mean  of  replicated 
aliquots  collected  upgradient  quarterly.  The  statis- 
tical requirements  included  in  the  West  Virginia 
Hazardous  Waste  Management  Regulations  were 
evaluated  by  EPA  Headquarters  and  Region  III 
and  deemed  'acceptable'  for  inclusion  in  the  West 
Virginia  Hazardous  Waste  Management  Program 
for  RCRA  final  authorization.  Therefore,  a  statisti- 
cal method  that  has  already  been  through  the 
protracted  mechanisms  required  for  EPA  regula- 
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tory  acceptance  is  available  for  inclusion  in  waste 
management  permits  in  West  Virginia  and  may  be 
applicable  in  other  states.  (See  also  W87-02497) 
(Author's  abstract) 
W87-02501 


REMEDIAL   ALTERNATIVES    FOR    SOURCE 
ABATEMENT:  THE  NECESSARY  STEP, 

O.H.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02504 


SYSTEMATIC  APPROACH  FOR  EVALUAT- 
ING THE  QUALITY  OF  GROUND  WATER 
MONITORING  DATA 

Kennedy /Jenks  Engineers,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-02513 


USE  OF  CONDUCTIVITY  PROFILES  IN 
GROUND  WATER  QUALITY  INTERPRETA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
R.  M.  Burger,  and  D.  C.  Allen. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  283-309, 
18  fig,  1  tab,  8ref. 

Descriptors:  'Conductivity,  'Groundwater  qual- 
ity, 'Path  of  pollutants,  Data  interpretation,  Moni- 
toring wells,  New  England,  Groundwater  move- 
ment, Geohydrology,  Distribution  pattern,  Chemi- 
cal analysis,  Pump  tests. 

Based  on  an  examination  of  groundwater  conduc- 
tivity, profile  data,  collected  from  twenty-one 
monitoring  wells  at  six  different  sites  in  northern 
New  England,  the  following  conclusions  have 
been  reached:  (1)  Periodic  conductivity  profiling 
may  be  used  to  monitor  horizontal  and  vertical 
migration  of  groundwater  contamination;  (2)  Con- 
ductivity profiles  appear  to  indicate  localized  vari- 
ations within  the  screened  intervals  of  monitoring 
wells.  These  variations  do  not  appear  to  correlate 
with  changes  in  the  physical  characteristics  of  the 
hydrogeologic  regime;  (3)  The  shape  of  some  con- 
ductivity profiles  may  indicate  the  screened  inter- 
val does  not  fully  penetrate  the  zone  of  contamina- 
tion or  that  it  is  above  or  below  the  zone  of 
contamination;  (4)  Conductivity  profiles  may  help 
to  identify  groundwater  impacts  that  limited  chem- 
ical analysis  or  standard  field  monitoring  proce- 
dures may  not  identify;  (5)  Conductivity  profiles 
measured  before  wells  are  purged  have  shown 
significant  differences  from  in-situ  conductivity 
values  of  purged  well  samples  collected  during 
monitoring  events.  This  variability  suggests  that 
the  sample  conductivity  may  in  fact  be  controlled 
by  the  location  of  the  suction  tubing  or  pump 
within  the  well  especially  in  high  permeability 
formations;  and  (6)  Conductivity  profiles  may  be 
used  as  a  preliminary  screening  tool  in  assessing 
the  need  and  positioning  of  a  monitoring  well 
network.  (See  also  W87-02497)  (Lantz-PTT) 
W87-02514 


OPTIMAL  HYDRAULIC  CONTAINMENT  OF 
CONTAMINATED  GROUND  WATER, 

EMCON  Associates,  San  Jose,  CA. 

D.  F.  Atwood,  and  S.  M.  Gorelick. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  328-344, 

9  fig,  6  ref. 

Descriptors:  'Hydraulic  design,  'Groundwater 
pollution,  'Water  pollution  treatment,  Aquifer, 
Hydraulic  models,  Simulation  analysis,  Ground- 
water movement,  Completion  models,  Model  stud- 
ies, Wells,  Pumping,  Groundwater  recharge, 
Cleanup  operations. 

A  major  problem  in  aquifer  restoration  is  prevent- 
ing contaminated  groundwater  from  migrating 
with  the  regional  groundwater  flow  during  the 
lengthy  cleanup  process.  Typically,  aquifer  simula- 


tion is  used  on  a  trial  and  error  basis  to  explore 
cleanup  strategies.  This  approach  is  inefficient  and 
does  not  guarantee  that  the  best  solution  will  be 
found.  A  method  is  demonstrated  here  that  deter- 
mines the  best  containment  strategy  by  combining 
a  groundwater  flow  simulation  model  with  the 
management  technique  of  linear  programming,  to- 
gether referred  to  as  a  simulation-management 
model.  The  hydraulic  validity  of  the  solution  is 
ensured  by  directly  incorporating  the  groundwater 
flow  model  in  the  linear  programming  constraints 
as  an  hydraulic  response  matrix.  In  addition,  a 
solute  transport  model  is  used,  first  to  aid  in  the 
formulation  of  the  simulation  management  model, 
and  second  to  check  the  optimal  solution.  The 
method  is  demonstrated  using  a  hypothetical  con- 
taminated groundwater  problem  with  data  from 
the  Rocky  Mountain  Arsenal  near  Denver,  Colora- 
do. From  a  specified  set  of  potential  well  sites,  the 
simulation  management  model  choses  the  best 
wells  and  optimal  pumping/recharge  rate  sched- 
ules to  contain  the  contaminant  plume.  For  hy- 
draulic gradient  control,  wells  are  deactivated  far 
from  the  plume  perimeter  and  are  activated  near 
the  perimeter  as  the  plume  decreases  in  size.  Subse- 
quent solute  transport  simulation  confirms  that  the 
optimal  hydraulic  design  successfully  isolates  the 
contaminant  plume  during  aquifer  cleanup.  The 
general  methodology  of  the  simulation  manage- 
ment model  can  be  applied  to  a  wide  range  of 
groundwater  contamination  problems.  (See  also 
W87-02497)  (Author's  abstract) 
W87-02516 


GRADIENT  CONTROL  FOR  CONTAINMENT 
OF  POLLUTANTS, 

Geotechnical  Engineers,  Inc.,  Winchester,  MA. 
S.  J.  Poulos,  and  A.  C.  Laws. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  390-399, 
3  fig. 

Descriptors:  'Gradient  control,  'Water  pollution 
control,  'Groundwater  pollution,  Water  convey- 
ance, Slurry  walls,  Sand  drains,  Wick  drains,  Cost- 
benefit  analysis,  Groundwater  movement. 

A  gradient  control  system  is  one  which  causes  the 
groundwater  gradient  to  be  reduced  locally  to 
near-zero  values  by  installing  extremely  pervious 
connections  between  the  groundwater  upstream 
and  downstream  from  a  contaminant  source.  Thus 
clean  upstream  water  is  caused  to  bypass  the 
source  and  to  recharge  the  downstream  ground- 
water. The  contaminants  are  trapped  at  the  source 
nearly  as  effectively  as  if  an  impervious  wall  were 
installed  around  it.  A  variety  of  existing  sewer 
installation  and  construction  dewatering  technol- 
ogies can  be  used  to  install  a  gradient  control 
system.  New  developments,  such  as  the  use  of 
pervious  'slurry'  walls,  sand  drains,  wick  drains, 
and  other  techniques,  may  render  gradient  control 
increasingly  cost  effective.  Gradient  control  sys- 
tems can  be  installed  at  any  site  where  dumping 
has  contaminated  the  soil  and  rock  and  where 
groundwater  is  flowing  across  the  site  causing 
migration  downstream.  Inclusion  of  a  gradient 
control  system  at  chemically  secure  or  other  land- 
fills will  provide  a  final  line  of  defense  against 
migration  of  any  contaminants  that  might  leak 
through  the  primary  control  systems.  (See  also 
W87-02497)  (Lantz-PTT) 
W87-O2520 


SUBSURFACE  POLLUTION  CONTAINMENT 
USING  A  COMPOSITE  SYSTEM  VERTICAL 
CUT-OFF  BARRIER, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
For  primary  bibliographic  entry  see  Field  8 A. 
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EFFECTIVENESS  OF  A  COMPACTED  CLAY 
LINER  IN  PREVENTING  GROUND  WATER 
CONTAMINATION, 

Science  and  Education  Administration,  University 
Park,  PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  8G. 
W87-02522 


MITIGATION  OF  HYDROCARBON  CON- 
TAMINATION  IN  WATER  SUPPLY 
AQUIFERS  VIA  MULTI  RECOVERY  WELL 
FOR  HYDROLOGIC  CONTROL, 

Groundwater  Technology,  Inc.,  Concord,  CA 
W.  Smith. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  432-448, 
8  fig. 

Descriptors:  'Hydrocarbons,  'Aquifers,  'Ground- 
water pollution,  'Water  quality  control,  'Water 
supply,  Path  of  pollutants,  Plumes,  Water  treat- 
ment, Polyphosphate,  Scaling,  Water  pollution 
treatment. 

A  multiple  pumping  well  abatement  program  was 
successful  at  controlling  the  dissolved  contaminant 
plume  migration  while  recovering  the  free  floating 
product  plume.  The  dissolved  hydrocarbon  plume 
has  been  observed  to  be  controlled  and  reduced 
since  initiation  of  the  pumping  program.  The  water 
treatment  system  operated  as  originally  designed 
with  the  exception  of  the  addition  of  the  soluble 
polyphosphate  reagent  to  reduce  the  scaling  prob- 
lems. The  treatment  system  has  consistently  re- 
duced influent  concentrations  to  less  than  100  ppb 
total  hydrocarbons  as  required.  Additional  modifi- 
cations to  the  system  are  presently  being  re- 
searched to  expedite  recovery  and  rehabilitation  of 
the  groundwater  regime.  These  modifications  may 
include  stimulation  of  subsurface  biological  activi- 
ty to  enhance  biodegradation  of  the  hydrocarbons 
dissolved  in  the  water  table  or  adsorbed  onto  the 
subsoils.  (See  also  W87-02497)  (Lantz-PTT) 
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USE  OF  DDIECT-READING  GROUNDWATER 
FLOWMETERS  AND  WATER  LEVELS  TO  DE- 
TERMINE THE  RECOVERY  ZONE  OF  A 
PUMPING  WELL, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

W.  B.  Kerfoot. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  462-475, 

5  fig,  1  tab,  7  ref. 

Descriptors:  'Flowmeters,  'Groundwater,  'Water 
level,  'Pump  wells,  'Groundwater  movement, 
'Flow  patterns,  Mathematical  analysis,  Flow  pro- 
file, Withdrawal,  Hydraulic  conductivity. 

The  addition  of  vector  analysis  to  standard  pump 
tests  provides  a  powerful  new  mathematical  tool 
for  understanding  altered  groundwater  flow  and 
recovery  well  design.  The  capacity  to  vertically 
profile  velocity  changes  and  velocity  patterns 
across  the  unperturbed  substrata  allows  a  level  of 
redundant  computations  for  hydraulic  conductivi- 
ty which  was  not  previously  attainable.  The  ability 
to  easily  define  the  vertical  zone  of  influence  (m) 
provides  a  quick  check  on  partial  penetration  influ- 
ences of  well  withdrawal.  In  addition,  the  combi- 
nation of  horizontal  and  vertical  changes  in  ob- 
served velocity  allows  the  field  determination  of 
anisotropy  (i.e.,  differences  in  hydraulic  conductiv- 
ity in  the  x,  y,  and  z  axis),  heretofore  attainable 
only  with  multiple  piezometric  determinations. 
(See  also  W87-02497)  (Lantz-PTT) 
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VACUUM:  DEFENSE  SYSTEM  FOR  GROUND 
WATER  VOC  CONTAMINATION, 

Geotec,  Caparra  Heights,  PR. 

J.  C.  Agrelot,  J.  J.  Malot,  and  M.  J.  Visser. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
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Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  485-494, 

4  fig,  4  ref. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Vacuum  pumps,  Volatile  organ- 
ics,  Vadose  zone,  Carbon  tetrachloride,  Puerto 
Rico,  Silt,  Clays,  Limestone,  Aquifer,  Cleanup  op- 
erations, Monitoring  wells. 
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Remedial  action  for  volatile  organic  contamination 
)f  groundwater  is  generally  a  long-term,  expensive 
spcration.  When  a  considerable  amount  of  con- 
amination  remains  in  the  vadose  zone,  continuous 
ransport  to  the  groundwater  by  percolation  or 
r-apor  transport  serves  to  extend  tie  extent  and 
ime  of  required  remedial  actions.  In  the  midst  of 
in  industrial  complex,  classical  methods  such  as 
oil  removal,  forced  percolation,  encapsulation,  or 
renching  are  frequently  impossible  or  prohibitive- 
y  expensive.  Such  was  the  case  when  a  major 
elease  of  carbon  tetrachloride  from  a  ruptured 
underground  storage  tank  was  discovered  at  a  site 
o  Puerto  Rico.  Through  subsoil  investigation,  it 
vas  determined  that  much  of  the  released  material 
vas  contained  in  the  clayey  silt  overburden  and 
arst  limestone  above  the  groundwater.  Installa- 
ion  of  vacuum  extraction  wells  terminating  in  the 
lay  and  limestone,  began  immediately.  A  variety 
if  vacuum  pumps,  some  capable  of  operating  at  up 
o  29.9  inches  of  mercury  vacuum  were  attached 
o  the  wells.  To  date,  hundreds  of  gallons  of 
arbon  tetrachloride  have  been  removed  as  a 
apor  from  the  clayey  silt  and  fractured  rock  of 
lie  300  foot  deep  vadose  zone.  Removal  is  very 
ost  effective,  with  cost  per  pound  removed  being 
lown  to  0.001  of  the  cost  to  remove  from  the 
quifer.  On  implementation  of  vacuum  operation, 
nprovement  in  source  control  was  noted  by  a 
eduction  in  concentration  at  the  vacuum  wells, 
nd  reduction  of  contaminant  levels  in  monitoring 
fell  levels  near  the  site.  By  mass  balance,  the 
lajor  portion  of  the  discharge  has  been  removed 
y  vacuum.  Disruption  of  the  site  was  minimal, 
"he  extent  of  potential  aquifer  contamination  re- 
ledial  cost  and  remedial  time  have  been  greatly 
educed.  (See  also  W87-02497)  (Author's  abstract) 
^87-02527 


ONSIDERATIONS  FOR  THE  CURRENT  AND 
UTUBE  PRACTICE  OF  BIORECLAMATION 
>F  ORGANIC  CONTAMTNANTS/IMPOR- 
ANT  ASPECTS  OF  FIELD  APPLICABILITY 
N  GROUNDWATER  RESTORATION, 
groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
'.  Matson. 

N:  Proceedings  of  the  Fifth  National  Symposium 
ad  Exposition  on  Aquifer  Restoration  and 
iround  Water  Monitoring,  May  21-24,  1985,  The 
awcett  Center,  Columbus,  Ohio.  1985.  p  497-504, 
ref. 

tescriptors:  •Bioreclamation,  'Organic  com- 
ounds,  'Groundwater  pollution,  *Water  pollution 
eatment,  Flow  rates,  Geophysics,  Computer  pro- 
rams,  Cleanup  operations,  Water  pollution  con- 
ol,  Aquifers,  Groundwater  decontamination. 

b  achieve  useful  biostimulation  a  clear  hydrogeo- 
)gic  picture  must  be  composed.  Expert  well  field 
esign  and  drilling,  combined  with  careful  materi- 
Is  analysis  yield  data  which  when  professionally 
umined  and  assembled  allows  for  accurate 
raphics.  These  studies  are  enhanced  by  innovative 
eophysical  methods  to  define  zones  of  contamina- 
on,  flow  rates,  and  leak  and  spill  tracing.  Com- 
uterized  data  assimilation  and  presentation  further 
larifies  the  pollution  picture  and  allows  for  pro- 
stive  measures  to  be  installed.  Bioreclamation 
tes  should  define  priority  location  in  well  field 
esign  and  drilling  and  infiltration  gallery  place- 
lent  to  economize  funds.  Many  circumstances  in 
>ill  and  leak  situations,  are  surrounded  by  political 
id  physical  limitations  which  complicate  rapid 
scovery  of  free  product  and  may  in  some  cases 
tacerbate  the  problem  by  increasing  the  dissolved 
ad  adsorbed  phase  contamination.  The  necessity 
)  act  without  delay  should  engender  a  need  to 
itablish  broader  public  education  and  encourage 
riyate  and  public  cooperation  in  ecological  resto- 
ition  efforts.  The  sciences  of  pollution  abatement 
ad  bioreclamation  would  benefit  greatly  by  such 
ooperation.  These  considerations  are  important 
'hen  deciding  on  field  applications,  and  planning 
>r  reduced  operational  difficulties.  Biostimulation, 
sasibility,  and  nutrient  addition  studies  should  ac- 
3m  pan  y  all  bioreclamation  efforts  to  insure  envi- 
jnmental  compatability,  and  assure  pollution  re- 
union. The  future  will  include  combinations  of 
schnologies,  for  controlling  off-site  migration,  re- 
veling of  nutrients,  activation  tanks,  and  other 
inovative  methods,  and  advances  in  mixed  bio- 


chemical adjustments  and  controls.  These  ground- 
water technologies  give  reason  to  hope  for  com- 
plete restoration  of  delicate  aquifers  at  a  cost  of 
pennies  per  gallon  with  ubiquitous  potential  for 
application.  (See  also  W87-02497)  (Lantz-PTT) 
W87-02528 


REMEDIATION  STRATEGIES  VSTNG  EN- 
HANCED BIORECLAMATION, 

FMC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

Systems. 

G.  R.  Brubaker,  and  E.  O'Neill. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
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1  tab. 

Descriptors:  *  Bioreclamation,  'Groundwater  pol- 
lution, 'Water  pollution  treatment,  'Biodegrada- 
tion,  Soil  bacteria,  Organic  compounds,  Pumps, 
Air  Stripping,  Solubility,  Volatility,  Adsorption, 
Carbon. 

One  of  the  emerging  remediation  techniques  for 
groundwater  contamination,  takes  advantage  of 
the  versatility  of  natural  soil  bacteria  to  degrade 
many  organic  molecules,  leaving  behind  only 
carbon  dioxide  and  water.  The  process  involves 
the  introduction  of  microbial  nutrients  (sources  of 
oxygen,  nitrogen,  phosphorus  and  trace  minerals) 
into  the  contaminated  area  to  convert  the  zone  of 
contamination  into  a  bioactive  zone  of  biodegrada- 
tion.  Like  other  techniques  that  are  used  for 
groundwater  remediation,  Enhanced  Bioreclama- 
tion is  not  the  complete  answer  for  every  combina- 
tion of  hydrogeologic  conditions  or  chemical  con- 
taminants, but  it  promises  to  become  a  powerful 
technique  in  remediating  certain  types  of  sites.  This 
paper  examines  the  advantages  and  limitations  of 
this  technique,  and  compares  them  with  three 
pump  and  treat  techniques;  air  stripping,  carbon 
treatment  and  surface  biological  treatment.  This 
study  concludes  that  all  of  the  'pump  and  treat' 
techniques  are  limited  to  situations  where  a  deli- 
cate balance  between  solubility,  volatility  and  bio- 
degradability  exists,  and  to  a  great  extent  that  is 
true.  But,  this  becomes  an  obstacle  only  when  one 
requires  the  technique  to  both  extract  a  contami- 
nant from  the  soil  into  water,  and  then  to  remove  it 
from  the  water.  Carbon  adsorption,  air  stripping 
and  surface  biological  treatment  are  effective  in 
removing  low  levels  of  some  organic  contamina- 
tion for  the  purpose  for  which  they  were  originally 
designed.  The  timely  cleanup  of  contaminated 
soils,  however,  requires  more  aggressive  remedi- 
ation techniques.  Enhanced  Bioreclamation  prom- 
ises to  fill  that  need  for  many  biodegradable  mate- 
rials. Additional  in-situ  techniques  and  new  cre- 
ative remediation  strategies  must  be  developed  for 
other  situations.  (See  also  W87-02497)  (Lantz- 
PTT) 
W87-02529 


RESTORATION  OF  WATER  QUALITY  rN  A 
MULTIAQUIFER  SYSTEM  VIA  DSSITU  BIO- 
DEGRADATION  OF  THE  ORGANIC  CON- 
TAMINANTS, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
P.  M.  Yaniga,  C.  Matson,  and  D.  J.  Demko. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
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9  fig,  5  ref. 

Descriptors:  'Water  quality  management, 
•Groundwater  pollution,  'Aquifer  systems,  'Bio- 
degradation,  'Organic  compounds,  Geohydrology, 
Water  quality  control,  Bacteria,  Pumping,  Gaso- 
line, Hydrocarbons. 

Initial  results  of  the  insitu  hydrogeologic  control 
and  accelerated  natural  bioreclamation  of  an  aqui- 
fer contaminated  with  gasoline,  prove  quite  posi- 
tive. The  points  listed  here  summarize  the  achieve- 
ments through  the  first  months  of  operation:  (1) 
Identification  of  naturally-occurring  hydrocarbon 
utilizing  bacteria;  (2)  Development  of  an  applicable 
nutrient  mix  that  stimulates  hydrocarbon  utilizing 
microbial  growth  in  laboratory  conditions;  (3)  De- 
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velopment  of  a  hydrodynamically  controlled 
groundwater  pumping,  air  stripping,  oxygen  dis- 
semination and  water  recirculation  system  (i.e.,  an 
in  situ  bioreactor);  (4)  Development  of  a  field 
application  procedure  for  the  introduction  of  nutri- 
ent and  oxygen  to  stimulate  an  increase  in  the 
numbers  of  hydrocarbon  reducing  organisms;  and 
(5)  Development  of  a  comprehensive  program  of 
the  above  combined  elements  that  increased  the 
number  of  gasoline  reducing  bacteria  from:  1,000 
to  10,000  organisms/ml  to  100,000  to  1,000,000 
organisms/ml.  The  overall  results  of  the  combined 
program  are  the  reducing  of  gasoline  type  hydro- 
carbon contaminants  in  the  aquifer  system.  (See 
also  W87-02497)  (Lantz-PTT) 
W87-02530 
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IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  527-536, 
2  fig,  7  tab. 

Descriptors:  'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Cleanup  operations,  'Water  pollution  treat- 
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tion, Carbon,  Cost  analysis. 

A  remediation  program  was  successful  in  eliminat- 
ing the  soil  contamination  in  a  fuel  storage  vault 
and  in  significantly  reducing  the  groundwater  con- 
tamination. Once  the  fugitive  leak  had  been  finally 
located  and  repaired,  hydrocarbon  contamination 
in  the  vault  was  brought  under  control.  The 
project  illustrates  how  an  integrated  approach  to 
site  remediation  can  solve  severe  contamination 
problems.  Each  stage  of  remediation  was  chosen 
for  maximum  efficiency  in  dealing  with  the  con- 
tamination problem.  A  well  designed  free  product 
recovery  system  eliminated  the  severe,  free  float- 
ing layer,  reducing  the  abatement  load  for  subse- 
quent stages.  Enhanced  Bioreclamation  was  effec- 
tive in  removing  residual  dissolved  hydrocarbons 
and  controlling  fugitive  leaks  until  the  plumbing 
system  was  finally  repaired.  The  use  of  this  inte- 
grated approach  served  to  speed  the  recovery  and 
reduce  cost.  For  example,  pumping  free  product  is 
the  easiest  and  most  cost-effective  method  of  reme- 
diating that  phase.  Enhanced  Bioreclamation,  be- 
cause it  treats  both  the  adsorbed  and  dissolved 
fractions,  is  the  most  rapid  method  of  controlling 
the  gross  contamination  problem.  Finally,  when 
the  dissolved  level  was  low  enough,  carbon  ad- 
sorption was  the  simplest  method  of  polishing  the 
groundwater.  (See  also  W87-02497)  (Lantz-PTT) 
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Descriptors:  'Monitoring,  'Groundwater  pollu- 
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A  new  method  for  monitoring  underground  con- 
tamination has  been  developed  that  can  also  be 
used  to  recover  contaminants  before  they  reach  the 
water  table.  This  innovative  method  uses  vacuum 
technology  applied  to  subsurface  media  beneath 
storage  facilities,  spill  sites  or  pipelines.  The  system 
is  most  effective  in  detecting  and  recovering 
chemicals  such  as  volatile  organic  compounds,  sol- 
vents, and  petroleum  products,  and  can  be  installed 
in  virtually  any  hydrogeological  setting  regardless 
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Group  5G — Water  Quality  Control 

of  the  depth  to  the  groundwater.  Monitoring  of 
underground  storage  tanks,  landfills,  lagoons  and 
pipelines  with  this  system  can  detect  potential  con- 
taminants before  they  reach  the  aquifer  and  devel- 
op into  costly  groundwater  problems.  The  same 
system  used  to  monitor  the  unsaturated  zone,  with 
proper  design,  can  also  be  used  to  recover  con- 
taminants without  further  installation  of  subsurface 
equipment.  Successful  application  of  this  technolo- 
gy has  recovered  more  than  300  pounds  per  day  of 
carbon  tetrachloride  that  leaked  from  unsuspected 
corrosion  holes  in  the  bottom  of  an  underground 
tank.  The  method  has  been  used  to  monitor  and 
recover,  among  other  pollutants,  methylene  chlo- 
ride, hexane,  acetone,  methanol  and  gasoline.  Mon- 
itoring and  recovery  systems  have  been  installed  in 
clayey  soils,  sand  and  limestone  rock  formations. 
Detecting  leaks  from  underground  storage  tanks, 
spills  from  transfer  operations  and  leachate  from 
landfills  with  this  method  is  especially  effective 
when  groundwater  is  relatively  deep.  (See  also 
W87-02497)  (Author's  abstract) 
W87-02532 


IN  SITU  PHYSICAL/BIOLOGICAL  TREAT- 
MENT OF  METHYLENE  CHLORIDE  (DICH- 
LOROMETHANE)  CONTAMINATED 

GROUND  WATER, 

O.H.  Materials  Co.,  Findlay,  OH. 

P.  E.  Flathman,  M.  J.  McCloskey,  J.  J.  Vondrick, 

and  D.  W.  Pimlett. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  571-597, 

13  fig,  33  ref. 

Descriptors:  'Biological  treatment,  'Methylene 
chloride,  'Groundwater  pollution,  In  situ  treat- 
ment, Air  stripping,  Monitoring  wells,  Cost  analy- 


Many  current  and  emerging  technologies  are  avail- 
able for  the  on  site  removal  of  groundwater  con- 
taminants. For  cost-effective  cleanup  following 
spills  of  hazardous  organic  materials,  combinations 
of  treatment  alternatives  are  often  employed.  The 
case  history  presented  describes  physical  and  bio- 
logical treatment  of  methylene  chloride  contami- 
nated groundwater  following  rupture  of  an  under- 
ground pipeline.  Within  two  months  of  field  oper- 
ation, air  stripping  techniques  provided  an  estimat- 
ed 97%  reduction  in  the  concentration  of  methyl- 
ene chloride  in  the  groundwater  environment.  In  a 
downgradient  monitoring  well  located  within  20 
feet  of  the  pipeline  break,  methylene  chloride  con- 
centration was  reduced  from  9,300  ppm  to  300 
ppm  by  the  end  of  the  second  month.  Since  it 
became  increasingly  difficult  to  remove  the  re- 
maining methylene  chloride  from  the  groundwater 
environment,  biological  techniques  were  initiated. 
Biological  treatment,  using  adapted  microbial 
strains,  was  implemented  by  the  end  of  the  third 
month  and  achieved  an  estimated  97%  reduction 
of  the  residual  methylene  chloride  in  the  ground- 
water. Within  four  months  of  field  operation, 
greater  than  99.9%  of  the  initial  methylene  chlo- 
ride present  was  removed.  Cost-effectiveness, 
minimal  disturbance  to  existing  operations,  onsite 
destruction  of  methylene  chloride,  and  perma- 
nence of  solution  are  among  the  advantages  identi- 
fied in  this  project  for  implementing  physical/ 
biological  techniques  for  spill  cleanup  and  environ- 
mental restoration.  (See  also  W87-02497)  (Author's 
abstract) 
W87-02534 


RESPONSE  TO  AN  ENVIRONMENTAL  INCI- 
DENT AFFECTING  GROUND  WATER, 
O.H.  Materials  Co.,  Findlay,  OH. 
J.  R.  Quince,  R.  J.  Ohneck,  and  J.  J.  Vondrick. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and     Exposition    on     Aquifer    Restoration    and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  598-608, 
2  fig. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Water  pollution  treatment,  Monitor- 
ing wells,  Biodegradation,  Water  sampling,  Bacte- 
ria, Solvents,  Dichloromethane,  Soil  contamina- 
tion. 


A  specialty  manufacturer  experienced  an  under- 
ground solvent  loss.  The  company  had  identified  a 
loss  of  pressure  in  a  plant  water  main  (low  pressure 
alarm)  and,  after  visual  surveillance  of  the  site,  the 
water  line  leak  was  isolated  in  an  area  of  saturated 
soil.  Excavation  was  undertaken  to  expose  the 
water  main  and  repair  the  leak.  During  excavation, 
dichloromethane  (a  commonly  used  solvent  in  the 
manufacturing  process)  was  identified  around  the 
polyvinyl  chloride  (PVC)  water  main.  Plant  per- 
sonnel subsequently  identified  the  existence  of  two 
buried  dichloromethane  supply  lines  in  the  immedi- 
ate vicinity.  Upon  visual  surveillance,  an  area  of 
'soft'  asphalt  was  discovered  in  an  adjacent  parking 
area.  The  dichloromethane  lines  were  immediately 
removed  from  service  and  isolated.  Excavation 
was  undertaken  to  expose  the  buried  dichlorometh- 
ane lines.  Cleanup  activities  were  divided  into 
three  phase.  Phase  I  was  the  investigative  pro- 
gram, which  entailed  excavations  with  exploratory 
pits,  borings  and  observation  well  installations, 
sampling,  decontamination,  identification  of 
groundwater  contamination,  waste  disposition,  and 
remedial  actions.  Phase  II  was  the  actual  remedial 
action  program.  This  involved  the  installation  of 
an  underground  recovery  system,  a  recharge  pipe 
system,  and  monitoring  wells.  Biological  treatment 
was  Phase  III  of  the  program,  and  used  active 
bacteria  for  the  degradation  of  the  solvent.  (See 
also  W87-02497)  (Lantz-PTT) 
W87-02535 


AQUIFER  RESTORATION:  CASE  HISTORLES, 
O.H.  Materials  Co.,  Findlay,  OH. 
D.  Winegardner,  M.  Erickson,  and  J.  Quince. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  611-626, 
8  ref. 

Descriptors:  'Aquifer  restoration,  'Groundwater 
pollution,  'Case  studies,  'Water  pollution  treat- 
ment, Cleanup  operations,  Oil  spills,  Gasoline,  Tol- 
uene, Chlorinated  hydrocarbons,  Aquifers. 

Restoration  of  aquifers  following  spill  events  can 
take  a  wide  variety  of  forms.  The  degree  of  resto- 
ration required  varies  from  site  to  site.  At  some 
locations,  the  primary  purpose  of  the  cleanup  is  to 
remove  and/or  treat  all  the  contaminants  as  rapid- 
ly as  possible.  Elsewhere,  it  may  be  only  necessary 
to  reduce  the  contamination  to  a  level  that  natural 
processes  (such  as  enhanced  biological  activity  or 
soil  attenuation)  will  complete  the  cleanup.  The 
following  case  histories  are  presented  as  examples 
of  techniques  used  to  restore  individual  sites  under 
specific  circumstances:  Case  history  no.  1  resulted 
from  corrosion  of  a  buried  diesel  oil  pipeline  at  an 
industrial  plant;  Case  history  no.  2  describes  the 
recovery  of  floating  gasoline  from  a  local  service 
station;  Case  history  no.  3  resulted  from  a  spill  of 
degassing  agent  at  a  metal  machinery  factory  adja- 
cent to  a  small  cree;  Case  history  no.  4  considers 
an  industrial  plant  in  the  midwest  which  experi- 
enced a  leak  which  released  several  barrels  of 
toluene  into  a  shallow  aquifer;  and  Case  history  no. 
5,  which  resulted  from  the  discovery  of  a  chlorin- 
ated solvent  in  the  soil  near  the  water  table  at  a 
depth  of  5  to  10  feet  below  the  surface.  Each 
system  was  designed  to  meet  locally-required 
cleanup  criteria.  AH  of  these  examples  were  suc- 
cessful and  are  presented  here  to  offer  guidance  to 
other  investigators  facing  similar  circumstances. 
(See  also  W87-02497)  (Lantz-PTT) 
W87-02536 


GROUND  WATER  MANAGEMENT  PLAN  FOR 
PROTECTION  OF  A  SHALLOW  AQUIFER  AT 
THE  NAVAL  WEAPONS  CENTER,  CHINA 
LAKE,  CALIFORNIA, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
M.  C.  Kavanaugh,  K.  Fox,  G.  Treweek,  and  K. 
Wiebe. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  627-655, 
7  fig,  5  tab,  14  ref. 

Descriptors:  'Groundwater  management, 

•Aquifers,   'Water  pollution   prevention,   'China 


Lake,  California,  Groundwater  movement,  Flow 
profile,  Feasibility  studies,  Cost-benefit  analysis, 
Model  studies,  Tnchloroethylene,  Hydraulic  gradi- 
ent, Path  of  pollutants. 

Past  management  practices  at  the  Naval  Weapons 
Center  in  China  Lake  California,  have  caused  con- 
tamination of  the  soil  and  portions  of  the  shallow 
aquifer  underlying  Armitage  Field  at  the  Naval 
Weapons  Center.  The  existence  of  this  contamina- 
tion raises  the  possibility  of  contamination  of 
nearby  active  wells  currently  used  for  non-potable 
purposes.  In  addition,  future  projection  of  ground- 
water flow  in  the  Indian  Wells  Valley  aquifer, 
suggest  that  flow  reversal  may  occur  due  to 
groundwater  pumping  in  the  southwestern  direc- 
tion away  from  the  Armitage  Field  site.  A  feasibili- 
ty study  of  alternatives  for  control  and  mitigation 
of  soil  and  groundwater  contamination  to  protect 
public  health  and  the  environment  was  conducted. 
Each  alternative  was  evaluated  with  respect  to 
technical  feasibility,  meeting  the  State  and  federal 
environmental  requirements  and  cost-effectiveness. 
A  no-action  alternative  was  evaluated  using  a  three 
dimensional  analytical  model  of  saturated  flow. 
The  modeling  results  of  the  no-action  alternative 
indicated  that  solvents  such  as  tnchloroethylene 
(TCE)  would  dissipate  within  a  distance  of  .25 
miles  of  the  site  thereby  posing  no  apparent  danger 
to  the  wells  near  Armitage  Field.  The  model  re- 
sults suggested  that  additional  monitoring  was 
needed  to  determine  the  presence  of  additional 
contaminants  that  could  pose  problems  to  nearby 
wells  because  of  higher  mobility  compared  to 
TCE.  Reversal  of  the  hydraulic  gradient  in  the 
aquifer  also  did  not  appear  to  pose  a  threat  to 
potable  wells  from  contaminants  found  under  Ar- 
mitage Field.  (See  also  W87-02497)  (Author's  ab- 
stract) 
W87-02537 


PROTECTION  OF  A  700-GPM  MUNICIPAL 
WELL  FIELD  WITH  A  10-GPM  BARRIER 
WELL, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02538 


PETROLEUM  RECOVERY  IN  A  TIDAL  ENVI- 
RONMENT, 

Chevron  USA,  Inc.,  Concord,  CA. 

E.  L.  Haven,  and  D.  E.  Jones. 

IN:  Proceedings  of  the  Fifth  National  Symposium 

and    Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring,  May  21-24,  1985,  The 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  668-690, 

9  fig,  2  tab,  1  ref. 

Descriptors:  'Oil  recovery,  'Tidal  effects,  'Water 
pollution  treatment,  'Cleanup  operations, 
•Groundwater  pollution,  Bangor,  Maine,  Penob- 
scot River,  Monitoring  wells,  Alluvial  aquifers. 

A  petroleum  recovery  system  was  designed  and 
installed  at  a  petroleum  bulk  storage  terminal  in 
Bangor,  Maine  in  response  to  seepage  into  the 
adjacent  Penobscot  River.  The  recovery  system 
had  to  be  specially  designed  to  take  into  account 
an  average  tidal  fluctuation  of  16  feet  in  the  river 
with  a  corresponding  8-foot  change  in  the  ground- 
water beneath  the  site.  A  hydrogeological  investi- 
gation included  the  installation  of  groundwater 
monitoring  wells  to  determine  the  hydraulic  prop- 
erties of  the  alluvial  aquifer  and  the  extent  of  free- 
floating  petroleum.  Periodic  gaging  of  the  wells 
showed  a  significant  change  in  groundwater  eleva- 
tions and  petroleum  thicknesses  with  tidal  fluctua- 
tions. A  36-hour  survey  of  petroleum  and  ground- 
water levels  in  the  wells  was  conducted  to  quantify 
these  changes.  Based  on  the  hydrogeologic  assess- 
ment and  operation  of  the  petroleum  recovery 
system,  the  following  was  concluded:  (1)  operation 
of  the  petroleum  recovery  system  has  significantly 
reduced  petroleum  seepage  into  the  Penobscot 
River  and  the  amount  or  petroleum  on  the  ground- 
water; (2)  tidal  fluctuations  influence  the  thickness 
of  free-floating  petroleum  and  the  direction  and 
rate  of  groundwater  flow;  (3)  the  petroleum  recov- 
ery well  is  located  in  the  area  of  greatest  petroleum 
accumulation;  and  (4)  as  petroleum  has  been  re- 
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joved  from  the  vicinity  of  the  recovery  well,  the 
.aier  yield  of  the  well  has  increased.  This  has 
suited  in  a  greater  area  of  influence  of  the  well. 
See  also  W87-02497)  (Lantz-PTT) 

^87-02539 


(EVELOPMENT  OF  AN  ADEQUATE  RCRA 
IROUND  WATER  MONITORING  SYSTEM  IN 
RACTURED  SEDIMENTARY  BEDROCK:  A 
ASE  STUDY, 

/est  Virginia  Dept.  of  Natural  Resources, 
lharleston.  Div.  of  Water  Resources. 
E.  Cibrik,  and  R.  M.  Melvin. 
M:  Proceedings  of  the  Fifth  National  Symposium 
id  Exposition  on  Aquifer  Restoration  and 
(round  Water  Monitoring,  May  21-24,  1985,  The 
awcett  Center,  Columbus,  Ohio.  1985.  p  734-750, 
fig,  7  tab. 

•escriptors:  •Groundwater  quality,  'Monitoring, 
Water  pollution  control,  'Fracture  permeability, 
Sedimentary  rocks,  'Bedrock,  Case  studies,  Legal 
ipects,  Wells,  Water  quality  control,  Boreholes, 
rater  sampling. 

lur.ng  the  summer  of  1983,  15  groundwater  moni- 
iring  systems  at  facilities  in  the  State  of  West 
lrginia  were  assessed  for  compliance  with  RCRA 
terim  status  regulations  (40  CFR  265,  Subpart  F) 
f  personnel  from  the  Solid  and  Hazardous 
'aste/Ground  Water  (S&HW/GW)  Branch  of 
le  Division  of  Water  Resources,  Department  of 
atural  Resources.  A  paper  was  presented  at  last 
jar's  symposium  which  summarized  the  deficien- 
es  noted  in  the  15  systems.  This  case  study  de- 
ribes  the  steps  taken  to  resolve  the  deficiencies  in 
ie  monitoring  system  at  one  of  these  facilities, 
he  company  was  notified  of  the  deficiencies  (i.e., 
nt  a  copy  of  the  assessment  report)  and  given  a 
lance  to  respond.  Following  the  company's  re- 
tonse,  an  administrative  order  was  issued  which 
quired  the  company  to  conduct  a  test  boring 
■ogram,  install  additional  monitoring  wells  and 
mple  the  new  wells.  Based  on  the  results  of  the 
st  borings  (core  analysis,  pressure  tests,  etc.), 
ven  additional  monitoring  wells  were  installed, 
hroughout  the  well  installation  process,  meetings 
ere  held  and  on-site  decisions  made  regarding 
edifications  to  the  approved  plan.  This  included 
ell  location,  pressure  testing,  sampling  mecha- 
sms,  and  well  construction  (screen  length  and 
cation,  depth,  etc.).  This  paper  provides  the  de- 
ils  of  the  previously  installed  and  the  new 
'oundwater  monitoring  systems,  the  measures 
ken  to  provide  the  information  required  to  design 
i  adequate  monitoring  system,  the  basis  for  all 
visions  made,  the  problems  encountered  and  the 
solution  of  those  problems.  (See  also  W87-02497) 
-antz-PTT) 
'87-02542 


[LOT  PLANT  STUDIES  OF  TWO  PROCESSES 

DR  OXIDATION  OF  AQUEOUS  SULFIDE: 

ARADOX      VALLEY      UNIT,      COLORADO 

rVER       BASIN        SALINITY        CONTROL 

ROJECT, 

ureau  of  Reclamation,  Denver,  CO.  Engineering 

id  Research  Center. 

'.  J.  Boegli,  and  A.  P.  Murphy. 

variable  from  the  National  Technical  Information 

avice,  Springfield,  VA.  22161  as  PB86  230703, 

06  in  paper  copy,  A01  in  microfiche.  Report 

EC-ERC-84-18,  October  1985.  97  p,  43  fig,  9  tab, 

ref,  2  append. 

tscriptors:  'Pilot  plants,  'Oxides,  'Sulfides,  Sa- 
ury, Field  tests,  Brines,  Paradox  Valley,  Colora- 
3,  Electrochemistry,  Aeration,  Sodium  chloride, 
groundwater  quality,  Water  quality  control, 
odium  hypochlorite. 

his  report  presents  results  of  field  tests  of  two 
recesses  which  show  potential  for  use  in  oxidizing 
ie  sulfide  contained  in  saturated  sodium  chloride 
round  water  at  Paradox  Valley,  Colorado;  the  first 
ivolving  electrochemical  oxidation,  and  the 
«ond  involving  aeration  with  catalyst.  In  the  first 
base  of  the  test  program,  aqueous  sulfide,  present 
i  Paradox  brine  at  a  concentration  of  about  80 
ig/L,  was  oxidized  with  sodium  hypochlorite 
roduced  from  existing  brine  at  the  site,  using  a 


commercially  available  seawater  electrolytic  cell. 
Results  showed  that  the  process  was  effective  in 
oxidizing  sulfide  and  other  reduced  sulfur  species 
present  to  sulfate.  However,  attempts  at  control- 
ling the  process  to  yield  a  product  of  elemental 
sulfur  were  not  successful.  The  actual  power  con- 
sumption required  for  complete  oxidation  of  all 
reduced  species  to  sulfate  was  6.57  kW  (2.90  Wh/ 
L)  compared  to  a  calculated  requirement  of  6.39 
kW  (2.82  Wh/L).  In  a  second  phase  of  testing, 
statistically  designed  experiments  were  used  to  de- 
termine the  effects  of  selected  variables  on  the 
efficiency  of  a  nickel  catalyzed  aeration  processes 
for  oxidizing  sulfide  in  Paradox  brine  to  elemental 
sulfur.  Both  a  single-stage  and  a  two-stage,  contin- 
uous flow,  concurrent  aeration  system  were  evalu- 
ated. Results  indicated  more  efficient  oxidation 
using  a  second  aeration  stage  with  total  sulfide 
removals  exceeding  95%  for  17  of  30  tests  runs 
compared  to  90%  for  16  of  74  runs  using  a  single 
stage.  These  tests  also  showed  that  diffuser  fouling 
by  precipitates  formed  in  the  oxidation  process 
may  be  a  problem  in  long-term  operation.  (Au- 
thor's abstract) 
W87-02549 


NATURE  CONSERVATION, 

S.  Selendy. 

IN:  Pollution  Control  and  Conservation,  Ellis  Hor- 
wood  Ltd.,  Chichester,  England,  1985.  p  308-347, 
2  tab. 

Descriptors:  'Conservation,  'Management  plan- 
ning, Water  conservation,  Soil  conservation, 
Recreation,  Geological  formations,  Rivers,  Lakes, 
Forests. 

The  concept  of  nature  conservation  comprises  the 
protection  and  preservation  of  natural  resources  of 
scientific  or  cultural  significance.  Their  develop- 
ment and  preservation  are  the  primary  task  of 
nature  conservation,  in  a  limited  sense,  as  opposed 
to  the  so-called  general  nature  conservation  which 
refers  to  the  entire  natural  world  and  is  considered 
to  be  a  task  of  secondary  important  in  this  context. 
The  subjects  of  nature  conservation  are  natural 
sites  of  special  interest,  such  as  (a)  geological  for- 
mations (mountains,  rock  formations,  caves,  ra- 
vines, etc.)  and  waters  (source,  brook,  river,  water- 
falls, lake,  marsh-land,  etc.);  (b)  plants  and  planta- 
tions living  in  a  wild  state  (plant  species,  tree 
avenues,  forests,  other  plant  societies,  parks,  arbo- 
reta, etc.);  (c)  wild  animal  species  which  owing  to 
their  rarity  or  peculiarity  are  of  interest  or  species 
facing  extinction;  (d)  territories  and  landscape  seg- 
ments which,  owing  to  their  characteristic  or  fa- 
vorable natural  features,  are  of  special  significance. 
The  primary  aim  of  nature  conservation  is  to  pre- 
serve and  maintain  the  most  important  natural  re- 
sources -  in  a  certain  state  or  rather  in  a  definite 
process  of  change  -  for  scientific  research  and  for 
education  and  popular  science.  In  order  to  do  this, 
harmful  human  and  natural  impacts  are  to  be  elimi- 
nated or  reduced  to  a  minimum.  The  second  goal 
of  natural  conservation  is  the  maintenance  of  the 
cultural-social  functions  of  the  protected  natural 
sites.  Recently,  the  third  aim  -  mainly  of  economic 
character  -  is  the  preservation  of  natural  condi- 
tions, ensuring  the  survival  of  the  plant  and  animal 
species  which  constitute  our  genetic  resources. 
How  nature  conservation  is  being  attempted  in 
may  areas  of  Hungary  is  presented.  (See  also  W87- 
02553)  (Lantz-PTT) 
W87-O2560 


SALTY  COLORADO, 

John  Muir  Inst,  for  Environmental  Studies,  Inc., 

Napa,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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PLANNING 

6A.  Techniques  Of  Planning 


PROBLEMS  OF  THE  ECOLOGICAL  TRANS- 
FORMATION OF  RESOURCE  USE  AND  THE 


Techniques  Of  Planning — Group  6A 

DEVELOPMENT  OF  ECOLOGICAL  EVALUA- 
TION, 

Bulgarian  Ecological  Society,  Svishtov. 
K.  Marinov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
4,  195-200,  July/August  1986.  4  ref.  Translated 
from  Ecologiya,  Vol.  16  ,  No.  4,  p  11-18,  July- 
August  1985. 

Descriptors:  'Impact  assessment,  'Ecological  ef- 
fects, 'Management  planning,  'Cost  analysis, 
Landscape,  Geography,  Urban  planning,  Econom- 
ics, Risk  assessment,  Black  Sea,  Danube,  Soviet 
Union,  Public  health. 

Ecological  evaluation  (EE)  is  defined  as  activity  to 
identify  an  actual  or  potential  impact  of  industrial 
production  on  the  environment.  EE  must  focus  on 
questions  of  the  ecological  utility  and  effectiveness 
of  planned  economic  measures,  the  prevention  of 
gross  disturbances  in  ecological  equilibrium,  and 
their  requirements  of  conservation  legislation.  It 
follows  from  the  comprehensive  nature  of  the  an- 
thropogenic load  that  the  EE  itself  should  be  com- 
prehensive and  include  several  subsystems:  (1) 
bioecological,  (2)  landscape-geographic,  (3)  demo- 
graphic, (4)  city  planning,  and  (5)  sanitary-hygien- 
ic, etc.  The  perfection  of  EE  presupposes  the 
development  of  ecological  and  physicochemical 
methods  for  analyzing  industrial  impact  and  its 
long-term  consequences.  Under  current  conditions, 
the  EE  involves  four  main  stages:  (1)  analysis  of 
initial  information  on  planned  economic  activity 
and  the  ecological  conditions  of  a  given  area  or 
region,  (2)  detection  of  possible  factors  of  increase 
in  ecological  risk,  (3)  analysis  of  likely  conse- 
quences from  ecological-economic  viewpoints,  and 
(4)  development  of  recommendations  for  optimiz- 
ing initial  type  of  activity  or  its  complete  reexam- 
ination. Ecological  problems  in  the  development  of 
the  Black  Sea  and  Danube  territorial  complexes 
are  discussed.  (Rochester-PTT) 
W87-01858 


UTILIZATION  OF  MODELS  IN  WATER  RE- 
SOURCES, 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
T.  A.  Austin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
1,  p  49-56,  February  1986.  5  tab,  2  ref,  append. 

Descriptors:  'Mathematical  models,  'Systems 
analysis,  'Surveys,  Model  utilization,,  Planning, 
Design  criteria,  Operations,  Computers,  Surface 
water  hydrology,  Surface  water  quality,  Stream- 
flow,  Precipitation,  Infiltration,  Evapotranspira- 
tion,  Groundwater  quality. 

A  1984  survey  of  water  resources  personnel  was 
conducted  to  determine  the  current  and  future  uses 
of  mathematical  models  in  planning,  design  and 
operations  of  water  resources  systems.  Eighty-six 
percent  of  those  responding  indicated  they  have 
used  mathematical  models  in  the  last  year.  Lack  of 
appropriate  data,  inadequate  time  and  funding  to 
do  the  modeling  and  lack  of  models  that  represent 
the  'real  world'  situation  were  the  most  frequently 
mentioned  constraints  to  model  use.  Microcomput- 
ers were  seen  as  having  a  positive  influence  on 
mathematical  model  use  in  water  resources.  The 
various  types  of  mathematical  models  used  include: 
surface  water  hydrology,  surface  water  quality, 
hydraulic  (channel  and  tidal),  reservoir  systems, 
groundwater  hydrology,  water  supply  use  and 
demand,  economic,  pipe  networks,  wastewater 
treatment,  conjunctive  use,  groundwater  quality, 
water  transportation,  irrigation  and  irrigation 
scheduling,  and  water  treatment.  The  ranking  of 
priority  for  additional  data  collection  efforts  to 
provide  the  greatest  improvement  in  model  use  by 
both  state  agencies  and  private  consultants  include: 
streamflow,  surface  water  quality,  groundwater 
levels,  groundwater  quality,  evapotranspiration,  in- 
filtration, and  precipitation.  (Peters-PTT) 
W87-01887 


APPLICATION  OF  A  LOW-FLOW  ASSESS- 
MENT MODEL  FOR  THE  MONONGAHELA 
RIVER  BASIN, 

CH2M  Hill  International  Corp.,  Gainesville,  FL. 
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1 


L.  G.  Rhue,  and  M.  J.  Small. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  121-127,  February  1986.  8  fig,  2  tab,  24  ref. 

Descriptors:  •Reservoirs,  'Synthetic  hydrology, 
*Low  flow,  Reservoir  operation,  Monongahela 
River,  Pennsylvania,  West  Virginia,  Maryland, 
Consumptive  use,  Limitation  policies,  Pool  levels, 
Mathematical  models. 

The  application  of  a  low-flow  assessment  model  is 
illustrated  for  the  Monongahela  River  Basin,  an 
area  of  approximately  7300  sq  miles,  including 
parts  of  Pennsylvania,  West  Virginia,  and  Mary- 
land. The  model  simulates  the  impact  of  reservoir 
operating  rules  and  consumptive  use  limitation 
policies  on  low-flow  frequency  at  downstream  lo- 
cations in  the  basin.  The  major  inputs  to  the  Mon- 
ongahela simulation  model  include  daily  subbasin 
flows  at  each  of  the  three  major  reservoir  inflow 
locations  and  daily  unregulated  flows  at  each  of 
nine  downstream  stations.  The  model  was  tested 
by  comparing  historical  observed  flows  with  flows 
predicted  using  the  reservoir  operating  policies  for 
the  Tygart  and  Youghiogheny  Reservoirs.  The 
examination  of  a  consumptive  use  make-up  require- 
ment indicates  that  little  benefit  could  be  attained 
through  implementation  of  this  policy,  unless  in- 
creases in  consumptive  use  were  to  occur  in  the 
future.  Raising  the  summer  pool  level  of  the 
Tygart  Reservoir  with  observed  flow  records  as 
input  resulted  in  an  increase  in  the  7-day,  10-year 
low  flow,  but  little  change  in  the  50-year  flood. 
Lowering  the  pool  level  decreased  both  values. 
With  synthetic  uncontrolled  flows  as  input,  how- 
ever, increased  values  for  both  floods  and  low 
flows  were  predicted  when  the  summer  pool  level 
was  raised.  The  analysis  with  synthetic  flow 
records  suggests  that,  within  the  framework  of  the 
operating  rules  considered,  improved  drought  pro- 
tection in  the  Monongahela  can  only  be  obtained  at 
the  cost  of  decreased  flood  protection.  (Peters- 
PTT) 
W87-01895 


POTENTIAL  BENEFITS  AND  COSTS  OF  IN- 
GROUND  STORAGE  OF  IMPORTED  WATER, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-01896 


APPLICATION  OF  MATHEMATICAL  PRO- 
GRAMMING IN  PLANNING  SURFACE 
WATER  STORAGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-01936 


IDENTD7ICATION  OF  WATER  QUALITY  DIF- 
FERENCES IN  NEVADA  THROUGH  INDEX 
APPLICATION, 

Nevada  Univ.,   Reno.   Dept.  of  Plant,   Soil  and 

Water  Science. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-02091 


ENVIRONMENTAL    IMPACT    ASSESSMENT: 
'PSEUDOREPLICATION'  IN  TIME, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field   6G. 
W87-O2104 


GROUND  WATER  PLAN  HAS  REGIONAL 
FOUNDATION, 

Kellogg  Corp.,  Littleton,  CO. 

J.  L.  Moorhouse. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  7,  p  27-28,  July  1986. 

Descriptors:  'Groundwater  management,  'Water 
quality  management,  'Regional  planning,  'Califor- 
nia, Wastewater  disposal,  Water  permits. 

California's  approach  to  regional  level  responsibil- 
ity for  groundwater  quality  protection  is  reviewed. 
Information  requirements  for  development  of  re- 


gional water  quality  control  plans  are  identified. 
Procedural    requirements    and    review    processes 
governing  waste  discharge  permits  are  also  dis- 
cussed. (Michael-PTT) 
W87-02108 


SCREENING  MODEL  FOR  DEVELOPMENT 
AND  EVALUATION  OF  ACTO  RAIN  ABATE- 
MENT STRATEGIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02111 


EVOLVING    FRAMEWORK    FOR    ENVIRON- 
MENTAL IMPACT  ANALYSIS.  I.  METHODS, 

Maritime  Testing  (1985)  Ltd.,  Dartmouth  (Nova 

Scotia).  Environmental  Div. 

For  primary  bibliographic  entry  see  Field   6G. 

W87-02113 


EVOLVENG  FRAMEWORK  FOR  ENVDION- 
MENTAL  IMPACT  ANALYSIS:  H.  APPLICA- 
TIONS, 

Maritime  Testing  (1985)  Ltd.,  Dartmouth  (Nova 

Scotia).  Environmental  Div. 

For  primary  bibliographic  entry  see  Field   6G. 

W87-02114 


UNCERTAINTY  IN  DEMAND  FORECASTING 
AND  ITS  CONSEQUENCES  IN  WATER  RE- 
SOURCE PLANNING:  THE  TEESSIDE  EXPE- 
RIENCE, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6D. 
W87-02267 


RISK  MANAGEMENT  OF  GROUNDWATER 
CONTAMINATION  IN  A  MULTIOBJECTIVE 
FRAMEWORK, 

Bell  Communications  Research,  Inc.,  Holmdel,  NJ. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02286 


RESERVOIR  MANAGEMENT  AND  OPER- 
ATIONS MODELS:  A  STATE-OF-THE-ART 
REVD2W, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 
W.  W.-G.  Yeh. 

Water  Resources  Research  WRERAQ,  Vol.  21, 
No.  12,  p  1797-1818,  December  1985.  224  ref.  NSF 
Grant  CEE-8 113500. 

Descriptors:  'Computer  models,  'Mathematical 
models,  'Reservoir  operation,  Simulation,  Simula- 
tion analysis,  Stochastic  process,  Probabilistic 
process,  Water  management,  Optimization,  Sys- 
tems analysis,  Linear  programming,  Dynamic  pro- 
gramming, Nonlinear  programming,  Computer 
programs. 

Several  optimization  methods  and  computer-based 
models  for  reservoir  management  and  operational 
simulation  are  reviewed.  Linear  programming 
(LP)  methods  include  chance-constrained  LP,  sto- 
chastic LP  and  stochastic  programming  with  re- 
course. Dynamic  programming  (DP)  methods  in- 
clude incremental  and  discrete  differential  DP,  in- 
cremental DP  and  successive  approximations,  sto- 
chastic, reliability-constrained  and  differential  DP 
and  the  progressive  optimality  algorithm.  Nonlin- 
ear programming  and  simulation  models  are  also 
described.  Application  of  these  methods  and 
models  to  real  time  operations  of  several  water 
projects  is  examined  and  recommendations  for  fur- 
ther research  in  optimization  techniques  are  pro- 
posed. (Michael-PTT) 
W87-02296 


INPUT-OUTPUT  MODELS,  ECONOMIC  SUR- 
PLUS, AND  THE  EVALUATION  OF  STATE  OR 
REGIONAL  WATER  PLANS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 


R.  A.  Young,  and  S.  L.  Gray. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1819-1823,  December  1985.  34  ref. 

Descriptors:  'Input-output  analysis,  'Regional 
planning,  'Cost-benefit  analysis,  Water  costs,  Eco- 
nomic evaluation,  Economic  justification,  Eco- 
nomic efficiency,  Estimating  equations,  Mathemat- 
ical models. 

Adaptation  of  input-output  models  for  cost-benefit 
analysis  of  state  or  regional  water  plans  is  dis- 
cussed. The  economic  surplus  approach  is  consid- 
ered appropriate  for  evaluation  of  regional  and 
national  water  programs.  A  conceptual  framework 
based  on  a  willingness  to  pay  concept  is  developed 
to  provide  a  formula  for  estimating  direct  econom- 
ic benefits  of  state  water  development  plans  using 
input-output  models.  Key  elements  of  this  formula 
are  the  costs  of  primary  resources  such  as  capital, 
labor,  management  and  land.  A  number  of  influen- 
tial empirical  studies  are  shown  to  incorrectly  ac- 
count for  opportunity  costs  facing  water  users  in 
producing  sectors,  thus  resulting  in  erroneously 
high  measurements  of  the  economic  benefits  of 
water  projects.  (Michael-PTT) 
W87-02297 


OPTIMAL  MULITRESERVOnt  NETWORK 
CONTROL  BY  THE  DISCRETE  MAXIMUM 
PRINCIPLE, 

Dorsch    Consult    G.m.b.H.,    Munich    (Germany, 

F.R.). 

M.  Papageorgiou. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1824-1830,  December  1985.  3  fig,  1  tab, 

12  ref,  2  append. 

Descriptors:  'Optimization,  'Control  systems, 
♦Multireservoir  networks,  Mathematical  equations, 
Computer  models,  Computer  programs,  Reservoir 
operations. 

An  optimal  control  algorithm  based  on  the  discrete 
maximum  principle  is  applied  to  multireservoir  net- 
work control  operations.  Variable  metric  tech- 
niques are  used  to  solve  the  resulting  two-point 
boundary  value  problem.  State  variable  constraints 
are  considered  by  the  use  of  penalty  functions. 
This  algorithm  requires  only  minimum  computer 
time  and  data  storage  space  which  increases  linear- 
ly with  the  problem  dimension.  Application  to  an 
example  ten-reservoir  network  demonstrates  the 
efficacy  of  this  algorithm.  (Author's  abstract) 
W87-02298 


VARIABILITY  OF  ALTERNATIVE  DECISIONS 
DV  A  WATER  RESOURCES  PLANNING  PROB- 
LEM, 

Harvard  Univ.,  Cambridge,  MA.  Div.  of  Applied 

Sciences. 

J.  J.  Harrington,  and  J.  S.  Gidley. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  12,  p  1831-1840,  December  1985.  8  fig,  4  tab, 

18  ref,  append. 

Descriptors:  'Optimization,  'Planning,  'Decision 
making,  Computer  models,  Linear  programming, 
Mathematical  equations,  Economic  evaluation. 

The  use  of  methods  for  generating  nearly  optimal 
solutions  to  linear  programming  models  is  illustrat- 
ed in  an  example  problem  involving  the  sizing  of 
reservoirs  and  hydroelectric  power  plants  and  de- 
mands for  municipal  water  supply  and  irrigation. 
Interactions  among  the  decision  variables  and  the 
economics  of  the  system  determine  the  range  of 
choices  among  nearly  optimal  decisions.  Examina- 
tion of  these  interactions  illustrates  the  basic  struc- 
ture of  the  decision  problem.  (Michael-PTT) 
W87-02299 


SHENANDOAH  WATERSHED  STUDY:  CALI- 
BRATION OF  A  TOPOGRAPHY-BASED, 
VARIABLE  CONTRIBUTING  AREA  HYDRO- 
LOGICAL  MODEL  TO  A  SMALL  FORESTED 
CATCHMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
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}.  M.  Hornberger,  K.  J.  Beven,  B.  J.  Cosby,  and 

>.  E.  Sappington. 

Yater  Resources  Research  WRERAQ,  Vol.  21, 

lo.  12,  p  1841-1850,  December  1985.  6  fig,  6  tab, 

2ref. 

tescriptors:  'Shenandoah  National  Park,  'Hydro- 
)gic  models,  'Catchment  areas,  'Forest  water- 
leds,  'Calibrations,  'Topography,  Hydrologic 
ata,  Mathematical  models,  Parametric  hydrology, 
unulation  analysis,  Sensitivity  analysis. 

i  topography-based,  variable  contributing  area 
lodel  (TOPMODEL)  of  catchment  hydrology 
as  adapted  for  continuous  simulation  and  ex- 
uded to  account  for  observed  processes  in  a  small 
■rested  catchment  area  in  the  Shenondoah  Na- 
onal  Park,  Virginia.  Automatic  cahbrations  were 
tempted  using  eight  different  objective  functions, 
hese  were  indifferent  to  many  of  the  model  pa- 
imeters  and  thus  parameter  estimation  was  unreli- 
)le.  The  original  model  structure  was  simplified 
i  the  basis  of  results  from  a  regionalized  sensitivi- 

analysis.  The  parameters  of  the  simplified  model 
oduced  fits  to  the  measured  data  nearly  as  well 

the  more  complex  version  and  were  well  esti- 
ated  using  a  sum  of  squared  errors  criterion. 
Luthor*s  abstract) 
'87-02300 


DMPUTATIONALLY      EFFICIENT      ALGO- 

ITHMS    FOR    PARAMETER    ESTIMATION 

ND  UNCERTAINTY  PROPAGATION  IN  NU- 

ERICAL    MODELS    OF    GROUNDWATER 

LOW, 

estern  Australia  Univ.,   Nedlands.   Centre  for 

ater  Research. 

sr  primary  bibhographic  entry  see  Field  2F. 

'87-02301 


SSTING  FLOOD  FREQUENCY  ESTIMATION 
ETHODS  USING  A  REGIONAL  FLOOD 
ENERATION  MODEL, 

ashington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 

ering. 

)r  primary  bibhographic  entry  see  Field  2E. 

87-02306 


5E  OF  SYSTEMS  ANALYSIS  IN  WATER 
ANAGEMENT, 

irvard  Univ.,  Cambridge,  MA. 

P.  Rogers,  and  M.  B.  Fiering. 

ater  Resources  Research  WRERAO,  Vol.  22, 

d.  9,  p  146S-158S,  August  1986.  2  fig,  5  tab,  23 

f.  NSF  Contract  CEE  8305320. 

escriptors:  'Systems  analysis,  'Water  manage- 
ait,  'Water  resources  development,  'Model 
idies.  Mathematical  studies,  Project  planning, 
Mabases. 

*er  the  past  30  years  systems  analysis  applied  to 
E  planning  and  operation  of  water  resource  sys- 
ns  has  grown  from  a  mathematical  curiosity  to  a 
yor  specialty.  Systems  analysis  is  that  set  of 
ithematical  planning  and  design  techniques 
ilich  includes  at  least  some  formal  optimization 
ocedure.  Based  on  the  increasingly  large  number 
systems-oriented  papers  which  appear  in  the 
■t!  engineering  literature,  it  is  not  unreasonable 
expect  that  the  use  of  one  or  another  optimiza- 
in  technique  would  have  been  undertaken  in  a 
rnificant  number  of  completed  projects  and  de- 
ribed  in  the  literature;  this  turns  out  not  to  be  the 
se.  Moreover,  U.S.  federal  agencies  and  major 
nsultants  do  not  appear  to  use  these  techniques 
any  but  a  handful  of  projects.  Several  explana- 
>ns  are  offered  for  this,  including  institutional 
nstance  to  use  of  the  techniques,  deficiencies  in 
tabases,  inadequacies  in  modeling,  and  the  funda- 
mtal  insensitivity  of  many  systems  (not  merely 
t  models  thereof)  to  wide  variations  in  design 
oices.  The  differences  between  application  in 
veloped  and  developing  countries  are  explored, 
.uthor's  abstract) 
87-02323 


iDROGEOLOGIC  PLANNING  FOR  THE  NE- 
IAMINY  CREEK  BASIN,  SOUTHEASTERN 
i^WSYLVANIA, 


Neshaminy  Water  Resources  Authority,  Jamison, 

PA. 

J.  K.  Adams,  and  T.  H.  Cahill. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  557-579,  8  fig,  2  tab,  10  ref. 

Descriptors:  'Geohydrology,  'Neshaminy  Creek, 
'Water  resources  development,  'Regional  plan- 
ning, Groundwater  development,  Mapping,  Data 
acquisition,  Computers,  Surface  flow,  Aquifers, 
Groundwater  movement,  Groundwater  quality, 
Groundwater  potential,  Pennsylvania,  Monitoring, 
Management  planning. 

The  study  of  groundwater  resources  in  the  upper 
Neshaminy  Basin  Pennsylvania  began  with  a  de- 
tailed review  of  that  which  is  known:  the  surficial 
geology,  as  mapped  and  studied  in  several  USGS 
publications,  and  a  partial  record  of  existing  wells 
and  their  performance,  as  described  in  these  and 
other  USGS  studies.  The  first  step  in  the  work 
plan,  then,  was  to  develop  a  computer-based 
record  of  all  existing  available  wells,  geo-coded  by 
UTM  coordinates  so  that  the  information  devel- 
oped as  to  aquifer  depth,  water  table,  yield  and 
other  parameters  can  be  plotted  and  mapped  by 
computer,  in  conjunction  with  topographic  and 
other  land  resource  data.  The  second  step  in  the 
groundwater  study  program  is  to  establish  and 
maintain  a  selected  group  of  surface  water  flow 
measurement  stations,  to  develop  the  hydrologic 
record  necessary  to  establish  the  'base  flow'  of 
streams  draining  various  aquifers.  The  third  step  in 
the  groundwater  study  program  consists  of  a  series 
of  special  studies  in  selected  areas,  designed  to 
evaluate  the  existing  conditions  of  groundwater 
use  in  different  aquifers,  different  patterns  of  devel- 
opment, and  other  complicating  factors,  such  as 
storm  and  sanitary  sewerage.  The  fourth  step  is 
related  to  the  issue  of  monitoring  groundwater 
levels,  and  includes  the  installation  of  level  measur- 
ing and  recording  devices  at  selected  large  wells, 
not  presently  in  use,  such  as  exist  in  several  of  the 
municipal  systems.  A  fifth  step  is  a  rather  special- 
ized study  of  existing  quarries  which  are  situated 
within  the  upper  basin,  and  represent  valuable  in- 
formation as  to  groundwater  drainage,  water  table 
fluctuations  and  pumping  rates  from  selected  geo- 
logic formations.  The  Neshaminy  Basin  reflects 
many  of  the  pressing  issues  with  respect  to  ground- 
water management,  including  the  lack  of  detailed 
scientific  knowledge  as  to  the  potential  of  the 
resource  and  the  popular  misconceptions  which 
hamper  groundwater  utilization.  If  this  resource  is 
to  be  protected,  maintained  and  use  increased,  en- 
ergies must  be  invested  to  answer  the  technical 
questions  and  confront  the  political  issues.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02475 
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MLSSISSD7PI-ATCHAFALYA    DIVERSION:    A 
NEW  PERSPECTIVE, 
J.  D.  Martinez. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol.  23,  No.  1,  February  1986.  6  fig,  12  ref. 

Descriptors:  'Engineering  geology,  'Diversion 
structures,  'Mississippi  River,  'Atchafalaya  River, 
•Meanders,  Control  structures,  Transportation, 
Flood  damage,  Profit  Island,  Baton  Rouge,  New 
Orleans,  Cost-benefit  analysis,  Cost  analysis,  Di- 
version channels,  Channels. 


Contrasting  views  of  a  potential  Mississippi  River 
diversion  were  presented  in  1980.  Dire  results  were 
predicted  from  a  future  failure  of  the  Old  River 
Control  Structure,  which  was  constructed  to  pre- 
vent diversion  of  the  Mississippi  by  the  Atchafa- 
laya. Losses  were  estimated  in  transportation  facili- 
ties, flood  damage,  and  pipe  line  failure,  ranging 
from  1.562  to  4.025  billion  dollars.  It  was  also 
suggested  that  a  controlled  and  managed  diversion 
of  substantial  duration  be  considered,  while  the  U. 
S.  Army  Corps  of  Engineers  has  plans  to  modify 
the  existing  Old  River  Structure  complex  to  ensure 
its  continued  success  in  flow  control,  at  an  estimat- 
ed cost  of  220  million  dollars.  There  is  an  alterna- 
tive to  these  three  options  which  could  work  in 
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harmony  with  natural  processess  in  avoiding  a 
capture  of  the  Mississippi  by  the  Atchafalaya  for 
perhaps  thousands  of  years.  This  approach  in- 
volves significantly  shortening  the  current  253  mile 
path  of  the  Mississippi  River  from  Profit  Island, 
near  Baton  Rouge,  to  Head  of  Passes,  by  con- 
structing five  meander  loop  cutoffs  in  this  stretch, 
along  with  a  diversion  of  the  Mississippi  River  just 
east  of  New  Orleans  to  Breton  and  chandeleur 
sounds,  via  the  present  Mississippi  River  Gulf 
Outlet.  This  would  shorten  the  present  distance  by 
82  miles  or  32  percent  and  in  essence  re-establish 
the  viability  of  the  present  channel.  This  proposal 
constitutes  a  concept  rather  than  a  derived  conclu- 
sion. Hopefully,  it  will  calm  fears  raised  by  cata- 
strophic predictions  and  will  focus  the  attention  of 
appropriate  governmental  agencies  on  a  continuing 
reappraisal  of  alternatives.  (Author's  abstract) 
W87-01843 


ASSESSMENT  OF  USES  MADE  OF  A  MULTI- 
PURPOSE RESERVOIR. 
Ohio  State  Univ.,  Columbus. 
T.  L.  Napier,  S.  M.  Camboni,  and  W.  R.  Goe. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
1,  p  11-18,  February  1986.  2  fig,  3  tab,  33  ref. 

Descriptors:  'Social  aspects,  'Reservoirs,  'Recrea- 
tion, Attitudes,  Local  impacts,  Mathematical 
models,  Columbus,  Ohio,  Functional  theory, 
Social  exchange  theory,  Flood  control,  Water 
supply,  Fish  conservation,  Wildlife  conservation. 

The  attitudes  of  local  people  toward  specific 
change  stimuli  in  a  rural  community  group  disrupt- 
ed by  reservoir  development  are  investigated.  The 
change  stimuli  selected  for  study  were  the  four 
uses  made  of  every  reservoir  project:  flood  con- 
trol, water  supply,  fish  and  wildlife  conservation, 
and  recreation.  Two  theoretical  models  were  used 
to  formulate  the  study  hypotheses:  functional 
theory,  an  adaptation  perspective;  and  social  ex- 
change theory,  a  vested  interest  perspective.  The 
community  selected  for  research  is  located  in  the 
urban  fringe  of  Columbus,  Ohio.  Research  was 
initiated  in  1974  and  repeated  in  1980.  All  of  the 
reservoir  uses  were  perceived  to  be  somewhat 
favorable  in  1974  with  the  exception  of  recreation 
which  was  perceived  to  be  slightly  negative.  In 
1980  all  of  the  uses  were  perceived  quite  favorably, 
although  recreation  use  of  the  reservoir  was  the 
least  favored.  The  perceived  costs,  perceived  bene- 
fits, and  perceptions  of  recreationists  were  all  sig- 
nificantly related  with  the  attitudes  toward  the 
four  uses  of  the  reservoir.  As  perceived  costs  asso- 
ciated with  the  reservoir  project  increased  there 
was  a  concomitant  decrease  in  favorable  attitudes 
toward  the  four  uses  evaluated.  As  perceived  bene- 
fits and  positive  perceptions  of  recreationists  in- 
creased, there  were  concomitant  increases  in  per- 
ceptions of  favorability  for  all  four  uses  evaluated. 
The  correlations  were  moderate  in  terms  of 
strength  of  association.  It  is  concluded  that  the 
four  uses  of  the  lake  assessed  in  this  study  have  not 
adversely  affected  local  people  because  local 
people  are  positive  about  the  uses.  (Peters-PTT) 
W87-01882 


UTrLIZATION  OF  MODELS  IN  WATER  RE- 
SOURCES, 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-01887 


FEW  PROBLEMS  WITH  WATER  ENCOUN- 
TERED IN  BRAZIL  (QUELQUES  PROBLEMES 
DE  L'EAU  ENCONTRES  AU  BRESIL), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibhographic  entry  see  Field  5F. 

W87-01967 


MANAGING  WATER, 

Water    Industry    Training    Association,    Tadley 

(England). 

For  primary  bibliographic  entry  see  Field  5F. 

W87-02046 
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FEDERAL     EVALUATION     OF    STRD7MINE 
RECLAMATION, 

Environmental  Protection  Agency,  Philadelphia, 

PA.  Region  III. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-02067 


WETLAND  VALUES  AND  PROTECTION 
STRATEGICS:  A  STUDY  OF  LANDOWNER  AT- 
TITUDES IN  SOUTHERN  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
R.  D.  Kreutzwiser,  and  L.  J.  Pietraszko. 
Journal  of  Environmental  Management  JEVMA, 
Vol.  22,  No.  I,  p  13-23,  January  1986.  5  fig,  4  tab, 
15  ref. 

Descriptors:  'Wetlands,  *Water  policy,  'Ontario, 
•Public  opinion,  'Protection,  'Value,  Education, 
Land  use,  Statistical  analysis. 

Rural  wetland  owners  in  southern  Ontario  were 
surveyed  regarding  attitudes  toward  wetland 
values  and  wetland  protection  methods.  The  rela- 
tionship between  attitudes  toward  wetlands  and 
their  protection  methods  and  landowners/land 
base  characteristics  was  also  determined.  Land- 
owners appeared,  for  the  most  part,  to  have  a 
restricted  awareness  of  wetlands  value.  Paired 
comparison  analysis  of  preferences  for  protection 
methods  indicated  a  majority  preference  for  meth- 
ods that  are  least  stringent  such  as  education-advi- 
sory services  and  property  tax  incentives.  A 
number  of  factors  are  important  in  discriminating 
differences  in  attitudes.  Landowner  characteristics 
appear  to  cause  differences  in  attitudes  toward 
wetlands  value,  while  land  base  attributes  seemed 
to  affect  preferences  for  protection  methods.  (Mi- 
chael-PTT) 
W87-02116 


ECONOMIC  LOSSES  TO  RECREATIONAL 
FISHERIES  DUE  TO  SMALL-HEAD  HYDRO- 
POWER  DEVELOPMENT:  A  CASE  STUDY  OF 
THE  HENSY'S  FORK  IN  IDAHO, 

California  Univ.,  Davis.  Div.  of  Environmental 

Studies. 

J.  Loomis,  C.  Sorg,  and  D.  Donnelly. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  22,  No.  1,  p  85-94,  January  1986.  1  fig,  29  ref. 

Descriptors:  'Sport  fishing,  'Hydroelectric  plants, 
'Idaho,  'Economic  impact,  Economic  evaluation, 
Prediction,  Dams,  Feasibility  studies,  Licensing, 
Recreation,  Estimating,  Benefits,  Statistical  analy- 
sis, Federal  Energy  Regulatory  Commission,  Fish- 
eries. 

Economic  losses  that  could  result  if  fishing  quality 
dropped  by  50%  due  to  small-head  hydroelectric 
power  development  on  Henry's  Fork  of  Idaho's 
Snake  River  are  estimated  by  applying  the  Travel 
Cost  and  Contingent  Value  Methods  to  a  survey  of 
anglers.  A  50%  reduction  in  fish  catch  would 
result  in  an  annual  loss  of  $920,000  in  fishing 
benefits,  while  a  similar  reduction  in  the  size  of  fish 
caught  would  result  in  a  loss  of  $1.07  million  in 
fishing  benefits.  It  is  recommended  that  quantifica- 
tion of  foregone  fisheries  benefits  be  routinely  re- 
quired for  all  proposed  small-head  hydroelectric 
projects  and  that  the  Federal  Energy  Regulatory 
Commission  use  such  information  to  determine 
overall  project  feasibility  during  the  hydro  power 
permitting  process.  (Michael-Pi  I) 
W87-02117 


SUPPLY  SD3E  ENGINEERTNG, 

R.  Robison. 

Civil  Engineering,  Vol.  56,  No.  8,  p  52-55,  August 

1986.  4  fig. 

Descriptors:  'New  Jersey,  'Concrete  dams,  'Civil 
engineering,  'Water  supply  development,  Con- 
crete mixing.  Water  utilities,  Water  companies, 
Reservoirs,  Planning. 

A  public  and  an  investor-owned  water  utility  joint 
venture  in  the  development  and  construction  of  a 
state-of-the-art  roller  compacted  concrete  (RCC) 
dam  project  to  alleviate  chronic  water  shortage 
problems   in   New  Jersey's   Pasaic   Valley.   Dam 


construction  and  RCC  seepage  control  measures 
are  described,  such  as  the  superplasticized  concrete 
used  loose  RCC  spread,  internal  collection  drains 
and  spillway  design.  The  project  provides  for 
interconnection  between  two  reservoirs.  The  plan- 
ning, contracting  and  financial  arrangements  in- 
volved in  co-tenancy  of  water  projects  are  dis- 
cussed. (Michael-PTT) 
W87-02261 


UNCERTAINTY  IN  DEMAND  FORECASTING 
AND  ITS  CONSEQUENCES  IN  WATER  RE- 
SOURCE PLANNING:  THE  TEESSIDE  EXPE- 
RD2NCE, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6D. 
W87-02267 


HYDROELECTRIC  RESOURCE  STUDIES   IN 
TOGO  AND  BENIN, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-02268 


DISITNCT  POLICY  WHICH  FORMS  A 
MARKET  WITHIN  THE  CALIFORNIA  STATE 
WATER  PROJECT, 

American  Telephone  and  Telegraph  Co.,  Morris- 
town,  NJ. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-02285 


POLICY  EVALUATION  TOOL:  MANAGE- 
MENT OF  A  MULTIAQUD7ER  SYSTEM 
USING  CONTROLLED  STREAM  RECHARGE, 

Geological  Survey,  San  Diego,  CA. 

W.  R.  Danskin,  and  S.  M.  Gorelick. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1731-1747,  November  1985.  11  fig,  1  tab, 

21  ref,  2  append. 

Descriptors:  'Water  policy,  'Aquifers,  'Water 
management,  Water  allocation,  Livermore,  Reser- 
voir operation,  Mathematical  models,  Mathemati- 
cal equations,  Basins,  Economic  incentives,  Stream 
discharge,  Optimization,  Water  costs,  Decision 
making. 

A  water  resources  allocation  optimization  model 
was  developed  for  a  multiaquifer  system  near 
Livermore,  CA.  The  system  was  analyzed  using  a 
transient,  quasi-three-dimensional  model  that  con- 
siders the  nonlinear  behavior  of  the  unconfined 
aquifer.  The  surface  water  system  consists  of  a 
reservoir  that  discharges  into  three  streams  which 
recharge  the  upper  aquifer.  Nonlinear  streamflow- 
recharge  relationships  were  developed  based  on 
synoptic  field  measurements  of  streamflow.  Con- 
strained optimization  was  used  to  minimize  costs  of 
allocating  water  subject  to  physical  and  economic 
restrictions.  This  combined  hydrological  and  eco- 
nomic management  model  can  be  used  to  evaluate 
management  practices  of  a  complex  water  system. 
The  utility  of  the  model  is  demonstrated  through 
evaluation  of  intra-basin  water  allocation  efficiency 
and  identification  of  critical  factors  influencing 
management  decisions  and  the  effects  of  economic 
incentives  that  can  be  used  to  satisfy  conflicting 
objectives  of  various  water  users.  (Author's  ab- 
stract) 
W87-02287 


INPUT-OUTPUT  MODELS,  ECONOMIC  SUR- 
PLUS, AND  THE  EVALUATION  OF  STATE  OR 
REGIONAL  WATER  PLANS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Natural  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-02297 


USE    OF   SYSTEMS    ANALYSIS    IN    WATER 
MANAGEMENT, 

Harvard  Univ.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02323 


DDLETTANTISM  IN  HYDROLOGY:  TRANSI- 
TION OR  DESTINY, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 
V.  Klemes. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  9,  p  177S-188S,  August  1986.  5  fig,  31  ref. 

Descriptors:  'Hydrology,  Theoretical  analysis, 
Hydraulic  engineering,  Geohydrology,  Geology, 
Geography,  Research  needs,  Water  management, 
Computers. 

The  unsatisfactory  state  of  hydrology  is,  in  the 
final  analysis,  the  result  of  the  dichotomy  between 
the  theoretical  recognition  of  hydrology  as  a  sci- 
ence in  its  own  right  and  the  practical  impossibility 
of  studying  it  as  a  primary  discipline  but  only  as  an 
appendage  of  hydraulic  engineering,  geography, 
geology,  etc.  As  a  consequence,  the  perspectives  of 
hydrologists  tend  to  be  heavily  biased  in  the  direc- 
tion of  their  nonhydrologic  primary  disciplines  and 
their  hydrologic  backgrounds  have  wide  gaps 
which  breed  a  large  variety  of  misconceptions. 
This  state  of  affairs  often  paralyzes  hydrologists' 
ability  to  differentiate  between  hydrology  and 
water  management,  hydrology  and  statistics,  facts 
and  assumptions,  science  and  convenience,  etc., 
with  consequent  dangers  both  to  scientific  devel- 
opment of  hydrology  and  to  its  practical  utility 
The  danger  increases  with  the  proliferation  of 
computerized  'hydrologic'  models  whose  cheaply 
arranged  ability  to  fit  data  is  presented  as  proof  of 
their  soundness  and  as  a  justification  for  using  them 
for  user-attractive  but  hydrologically  indefensible 
extrapolations.  These  points  are  illustrated,  among 
other  things,  by  a  discussion  of  flood  frequency 
analysis.  The  paper  concludes  with  some  thoughts 
concerning  minimum  standards  for  the  testing  of 
hydrologic  simulation  models  that  would  ensure  at 
least  a  modest  level  of  credibility,  and  with  a  few 
suggestions  for  ingredients  of  a  long-term  cure  that 
can  prevent  hydrology  from  joining  alchemy  and 
astrology  in  the  annals  of  dilettantism.  (Author's 
abstract) 
W87-02326 


MANAGING  GROUND  WATER  SUPPLIES  IN 
A  SOLE  SOURCE  AQUD7ER, 

SEA  Consultants,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02474 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


EFFICACY  AND  COST  OF  AQUATIC  WEED 
CONTROL  IN  SMALL  PONDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

J.  V.  Shireman,  D.  E.  Colle,  and  D.  E.  Canfield, 

Jr. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

1,  p  43-48,  February  1986.  5  tab,  14  ref.  EPA  Grant 

R-805497;  USDA  Cooperative  agreement  58-7830- 

0-177. 

Descriptors:  'Aquatic  plants,  'Fish  ponds,  'Ma- 
crophytes,  Welaka,,  Florida,  Herbicides,  Grass 
carp,  Fertilization,  Economic  aspects. 

The  long-term  efficacy  and  costs  of  managing 
aquatic  vegetation  in  small  Florida  sportfismng 
ponds  are  studied.  Three  management  techniques 
are  compared:  fertilization,  aquatic  herbicides,  and 
grass  carp.  The  study  was  conducted  at  Welaka 
(Putnam  County),  Florida,  in  24  square  0.2-hectare 
ponds.  Ponds  used  for  herbicide  and  grass  carp 
treatments  were  managed  at  three  levels  of  aquatic 
vegetation  (none,  40,  and  70  percent  plant  occups- 
tion).  Submersed  vegetation  was  not  controlled 
with  inorganic  fertilization.  Vegetation  levels  were 
maintained  for  less  than  30  days  after  mechanical 
harvesting.  Submersed  macrophytes  were  not 
completely  eliminated  with  herbicides,  but  the  her- 
bicide treatments  utilized  were  effective  at  main- 
taining aquatic  vegetation  above  30  percent  pond 
volume  occupation.  Grass  carp  consumed  all  spe- 
cies of  submersed  vegetation  at  the  stocking  densi- 
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*  used;  therefore,  planned  levels  of  submersed 
icrophytes  were  not  maintained.  Grass  carp  did 
it  consume  all  floating  leaf  vegetation,  but  after 
ur  years  some  grass  carp  ponds  did  have  lower 
nsities  of  floating  leaf  plants.  Fertilization  costs 
sre  $608/hectare/  year,  and  mechanical  harvest- 
}  costs  were  $1979/hectare/year.  Herbicide 
sts  for  the  different  treatment  levels  ranged  from 
17/hectare/year  to  $1339/hectare/year  over  the 
ir-year  period.  Grass  carp  were  the  most  eco- 
mical  vegetation  control  measure  tested,  with 
its  ranging  from  $159/hectare/year  to  $248/ 
ctare/year  for  the  four-year  study.  (Peters-PTT) 
67-01886 


1EORETICAL  FRAMEWORK  OF  FLOOD  IN- 
JCED  CHANGES  IN  URBAN  LAND  VALUES, 

wa  Univ.,  Iowa  City.  Dept.  of  Geography. 
A.  Tobin,  and  T.  G.  Newton. 
iter  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
p  67-71,  February  1986.  5  fig,  16  ref. 

■scnptors:  *Floods,  *Land  appraisals,  *Econom- 
aspects,  Urban  economics,  Hazards,  Capitaliza- 
n,  Floodplains,  Theoretical  framework. 

integrating  literature  from  flood  hazard  re- 
rch  and  urban  economics  a  theoretical  structure 
leveloped  to  explain  changes  in  residential  land 
ues  following  flood  events.  The  negative  as- 
:ts  of  the  flood  hazard  are  capitalized  in  the 
ue  of  the  property.  Land  values  (i.e.,  capitaliza- 
i)  vary  both  spatially  across  the  floodplain  and 
lporally  depending  on  the  frequency,  severity, 
I  spatial  characteristics  of  the  flood  event.  Pre- 
us  work  in  this  area  has  not  addressed  the 
utilization  process  explicitly  and  has  not  specifi- 
ly  examined  the  ability  of  the  land  market  to 
over.  This  may  account  for  the  contradictory 
lings  in  the  published  literature.  (Author's  ab- 
ict) 
17-01889 


PLICATION  OF  A  LOW-FLOW  ASSESS- 
OR MODEL  FOR  THE  MONONGAHELA 
tER  BASIN, 

[2M  Hill  International  Corp.,  Gainesville,  FL. 
I  primary  bibliographic  entry  see  Field  6A. 
17-01895 


TENTIAL  BENEFITS  AND  COSTS  OF  IN- 
OUND  STORAGE  OF  IMPORTED  WATER, 

zona  State  Univ.,  Tempe.  Dept.  of  Economics. 
E.  Agthe. 

ter  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
I 129-131,  February  1986.  6  ref. 

icriptors:  *Water  supply,  'Water  storage,  *Eco- 
oic  aspects.  Planning,  Importation,  Property 
ues,  Saline  water  intrusion. 

:  potential  economic  costs  and  benefits  of  stor- 

imported  water  are  discussed.  The  costs  may 
lude  property  right  acquisition,  pumping  costs 

recharge  and  recovery,  risk  permiums  for  po- 
rtal flooding  of  other  property,  the  cost  of  defin- 

rights  to  the  aquifer,  protection  for  the  stored 
ter,  capital  outlays  for  canals,  dikes  and  similar 
ictures,  and  social  opportunity  costs  of  the  cap- 
invested.  Intermediate  sites  have  potential  addi- 
ud  costs  of  compensating  the  affected  communi- 

for  losses  in  property  values  and  economic 
wth  potential,  as  well  as  the  costs  incurred  for 
overing  water  to  be  later  evaporated  during 
anient  in  an  open  canal.  The  benefits  may  hi- 
de prevention  of  subsidence  and  saltwater  intru- 
l,  savings  on  surface  improvements,  and  more 
oomic  land  use.  (Peters-PTT) 
7-018% 


ITMATES  OF  THE  ECONOMIC  VALUE 
ODUCnVITY  OF  IRRIGATION  WATER  IN 
DSTAN  FROM  FARM  SURVEYS, 

ency  for  International  Development,  Karachi 

kistan). 

Z.  Hussain,  and  R.  A.  Young. 

ter  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

p  1021-1027,  December   1985.  4  tab,   16  ref. 


Descriptors:  *Cost  analysis,  •Irrigation,  •Salinity, 
•Water  management,  Pakistan,  Farming,  Agricul- 
ture. 

Data  from  two  cross-sectional  surveys  totalling 
over  2000  farmers  in  Pakistan  are  analyzed  with 
regression  techniques  to  estimate  the  value  produc- 
tivity of  irrigation  water  and  related  resources. 
Returns  to  irrigation  water  vary  by  province,  but 
in  general  are  found  to  be  high  relative  to  estimat- 
ed costs  of  obtaining  water.  Salinity  of  water  sup- 
plies is  an  important  productivity  depressant.  The 
results  will  be  useful  in  determining  the  economic 
feasibility  of  various  means  for  augmenting  sup- 
plies and  for  improving  delivery  and  application 
efficiencies.  Irrigation  water  input  showed  ex- 
tremely high  returns  relative  to  incremental  cost. 
As  efforts  are  made  to  improve  existing  water 
management  practices,  reduce  water  losses,  and 
exploit  the  potential  of  groundwater,  higher  output 
can  be  anticipated.  If  the  government  can  assure 
that  inputs  such  as  seed,  fertilizer,  pesticides,  etc., 
are  more  easily  available,  further  increased  returns 
would  be  generated.  (Peters-PTT) 
W87-01937 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
H.  Chapman. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  3,  p  44,  48,  May- June 
1986. 

Descriptors:  *Financing,  *Wastewater  facilties, 
•Bond  issues,  *  Pennsylvania,  Interest  rates,  Oil 
prices. 

Interest  rate  for  municipal  projects  have  declined 
from  a  high  of  13.44%  in  1982  to  a  low  of  6.88%  in 
March  of  1986;  for  the  next  three  years  they 
should  range  between  6.75%  and  8.50%  for  10-yr 
and  longer  maturities.  Lower  oil  prices  are  largely 
responsible  for  this  decline  in  interest  rates.  Ten 
new  bond  issues  by  Pennsylvania  municipalities  are 
listed  with  brief  project  descriptions,  interest  rates, 
lengths  of  loans,  and  bond  counsels.  (Rochester- 
PTT) 
W87-02072 


FINANCING  MUNICIPAL  WATER  SUPPLIES 
IN  THE  1990'S, 

Congressional  Budget  Office,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02495 


6D.  Water  Demand 


ACCURACY  OF  WATER  USE  FORECASTS: 
EVALUATION  AND  IMPLICATIONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
C.  T.  Osborn,  J.  E.  Schefter,  and  L.  Shabman. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
1,  p  101-109,  February  1986.  5  tab,  12  ref. 

Descriptors:  *Forecasting,  *Prediction,  'Water 
use,  'Water  resources  development,  Senate  Select 
Committee  on  National  Water  Resources,  Water 
Resources  Council,  Water  demand. 

Forecasts  of  1980  river  basin  water  use  presented 
in  the  reports  of  the  1960  Senate  Select  Committee 
on  National  Water  Resources  and  in  the  Water 
Resources  Council's  First  National  Water  Assess- 
ment of  1968  were  compared  to  estimates  of  actual 
use  in  1980  to  assess  the  accuracy  of  efforts  to 
forecast  future  water  use.  The  majority  of  the 
forecasts  were  substantially  in  error.  In  general, 
the  First  National  Assessment  forecasts  erred  by  a 
smaller  margin,  but  tended  to  repeat  the  regional 
patterns  of  overestimation  (underestimation)  exhib- 
ited in  the  Senate  Select  Committee  forecasts. 
Moreover,  forecasts  of  the  two  groups  that  came 
within  20  percent  of  the  1980  withdrawals,  in 
general  were  accurate,  not  because  of  superior 
prediction,  but  because  of  offsetting  errors  in  fore- 
cast components.  This  performance  leads  to  the 
conclusion  that  water  use  forecasts,  regardless  of 
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the  time-frame  or  the  forecast  method  employed, 
are  likely  to  be  inaccurate.  If  such  forecasting 
efforts  are  to  be  of  value  in  contemporary  water 
resources  planning,  forecasters  should  direct  their 
attention  toward  methods  which  will  illuminate 
the  determinants  of  the  demand  for  water.  (Au- 
thor's abstract) 
W87-01893 


EFFECTIVENESS  OF  DROUGHT  POLICIES 
FOR  MUNICIPAL  WATER  MANAGEMENT, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

R.  Narayanan,  D.  T.  Larson,  and  T.  C.  Hughes. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
3,  p  407-416,  June  1985.  6  fig,  5  tab,  13  ref.  DOI 
Contract  14-34-0001-1271. 

Descriptors:  'Water  use  management,  *Drought, 
•Municipal  water,  *Pricing,  *Economic  aspects, 
Utah,  Rationing,  Regression  models,  Precipitation, 
Household  size. 

During  the  1976-77  drought,  three  principal  mech- 
anisms were  used  to  reduce  water  use  in  Utah 
communities:  price  increases,  maximum  monthly 
use  restrictions,  and  restrictions  on  outdoor  water- 
ing times.  The  descriptive  information  on  the  pro- 
grams and  their  effects  in  a  variety  of  communities 
are  integrated  with  a  model  that  contributes  to  an 
overall  understanding  and  more  effective  program 
design  for  future  droughts.  Water  use  reductions 
associated  with  different  policies  adopted  by  Utah 
communities  are  examined  in  order  to  establish  the 
relative  effectiveness  of  each  of  the  rationing  de- 
vices. A  regression  model  was  developed  to  ex- 
plain observed  changes  in  water  use,  with  price, 
type  of  restriction,  household  size,  and  summer 
rainfall  as  independent  variables.  For  an  average 
system,  a  1  percent  increase  in  price  would  reduce 
water  use  by  0.07  to  0.09  percent.  A  1  percent 
increase  in  outdoor  watering  time  restriction  re- 
duces use  by  0.064  to  0.075  percent.  A  1  percent 
increase  in  quantity  restrictions  leads  to  a  reduc- 
tion in  water  use  of  0.014  to  0.054  percent.  The 
effectiveness  of  rationing  policies  is  influenced  by 
system  characteristics.  Outdoor  watering  time  re- 
strictions were  less  effective  in  systems  with  above 
average  household  size  and  below  average  month- 
ly use.  If  distributional  considerations  are  not  im- 
portant, price  change  is  the  better  alternative  since 
the  marginal  rate  of  substitution  between  water 
and  all  other  goods  used  by  households  would 
remain  equal.  However,  from  the  model,  it  appears 
that  the  short-run  price  elasticity  is  small  and  it 
might  take  a  large  increase  in  price  to  accomplish  a 
reasonable  reduction  in  use.  A  20  percent  reduc- 
tion in  water  use  would  require  more  than  dou- 
bling the  price.  (Peters-PTT) 
W87-01912 


DEMAND    IRRIGATION    SCHEDULE   PILOT 
PROJECT:  SRI  LANKA, 

California    Polytechnic    State    Univ.,    San    Luis 
Obispo.  Dept.  of  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-01949 


ECONOMIC  LOSSES  TO  RECREATIONAL 
FISHERIES  DUE  TO  SMALL-HEAD  HYDRO- 
POWER  DEVELOPMENT:  A  CASE  STUDY  OF 
THE  HENSY'S  FORK  IN  IDAHO, 
California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  6B. 
W87-02117 


UNCERTAINTY  IN  DEMAND  FORECASTING 
AND  ITS  CONSEQUENCES  IN  WATER  RE- 
SOURCE PLANNING:  THE  TEESSIDE  EXPE- 
RIENCE, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

J.  A.  Brady. 

Proceedings  of  Institutional  Civil  Engineers, 
PCIEAT,  Vol.  78,  No.  1,  p  1383-1401,  December 
1985.  6  fig,  10  tab,  20  ref. 
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Descriptors:  'Forecasting,  'Industrial  water, 
•Planning,  'England,  'Water  demand,  Industrial 
development,  Regional  development,  History,  Re- 
gional planning,  Water  resources  development. 

Requirements  for  water  resources  development  to 
satisfy  the  domestic  and  industrial  demands  for  raw 
and  potable  water  in  the  Teesside  region  of  north- 
east England  are  discussed.  Developments  before 
1950  are  used  to  establish  the  historical  perspective 
on  water  demand  forecasting.  An  urgent  need  for 
new  industrial  water  resources  led  to  the  successful 
promotion  of  the  Kielder  water  resources  develop- 
ment project.  Prevailing  water  demand  at  the  time 
of  the  project  is  compared  with  the  current  decline 
in  industrial  development  of  the  region  to  highlight 
some  of  the  difficulties  and  uncertainties  in  fore- 
casting future  water  demand  in  general  and  indus- 
trial water  demand  in  particular.  The  consequences 
for  water  resources  planning  of  this  type  of  uncer- 
tainty is  also  discussed.  (Michael-PTT) 
W87-02267 


VARIABILITY  OF  ALTERNATIVE  DECISIONS 
IN  A  WATER  RESOURCES  PLANNING  PROB- 
LEM, 

Harvard  Univ.,  Cambridge,  MA.  Div.  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02299 


HYDROTHERMAL        EXPLOITATION        OF 

GROUNDWATER  BY  WATER-WATER  HEAT 

PUMP,  (SEXPLOITATION  HYDROTHERMI- 

QUE  DES  NAPPES  PAR  POMPE  A  CHALEUR 

EAU-EAU), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02422 


1982  CENSUS  OF  MINERAL  INDUSTRIES: 
WATER  USE  IN  MINERAL  INDUSTRIES. 

Bureau  of  the  Census,  Washington,  DC. 
Available   from   the   United   States   Government 
Printing  Office,  Washington,  DC.  20402.  Report 
MIC82-S-4,  December  1985.  52  p,  9  tab,  4  append. 

Descriptors:  'Water  use,  'Industrial  water,  'Min- 
eral industry,  Mining,  Oil  industry,  Process  water, 
Data  collections. 

This  report  presents  statistics  on  water  intake,  use, 
and  discharge  for  establishments  that  indicated  a 
quantity  of  water  intake  of  20  million  gallons  or 
more  in  their  response  to  the  1982  Census  of  Min- 
eral Industries.  The  statistics  are  for  the  year  1983. 
Data  are  collected  and  published  for  the  year 
following  the  mineral  industries  census.  Total 
water  intake  for  establishments  reporting  water 
intake  of  20  million  gallons  or  more  was  1,197.1 
billion  gallons  in  1983.  This  represented  95%  of  the 
total  water  use  estimated  for  mineral  industries. 
Those  establishments  reporting  water  intake  of  20 
million  gallons  or  more  represent  only  2%  of  the 
total  number  of  mining  establishments,  28%  of  the 
total  number  of  persons  employed  in  mining,  and 
52%  of  the  value  added  in  mining.  Those  establish- 
ments classified  in  Major  Group  13,  Oil  and  Gas 
Extraction,  were  the  largest  users  of  water  in  the 
mineral  industries,  reporting  an  intake  of  601.6 
billion  gallons,  50%  of  the  total.  Of  the  total  water 
intake  for  mineral  industries,  44%  was  used  in 

f traduction  or  processing  operation.  Approximate- 
y  33%  of  the  total  water  intake  by  mineral  indus- 
tries was  from  mine  water.  Of  the  total  1,036.7 
billion  gallons  of  water  discharged,  68%  was  treat- 
ed. Capital  expenditures  for  the  abatement  of  water 
pollutants  were  valued  at  188.5  million  dollars. 
Approximately  60%  of  the  water  intake  in  mineral 
industries  was  concentrated  in  4  water  resource 
regions;  namely,  the  South  Atlantic-Gulf,  the 
Lower  Mississippi,  the  Texas-Gulf  and  the  Califor- 
nia. Within  the  South  Atlantic-Gulf  region,  Major 
Group  14,  Nonmetallic  Minerals,  Except  Fuels  ac- 
counted for  90%  of  the  water  intake.  In  the  Texas- 
Gulf  and  California  regions,  Major  Group  13,  Oil 
and  Gas  Extraction  accounted  for  89  and  83%, 
respectively.  (Lantz-PTT) 
W87-02543 


6£.  Water  Law  and  Institutions 


GROUNDWATER    MANAGEMENT    INSTITU- 
TIONS IN  KANSAS, 
Kansas  Univ.,  Lawrence.  School  of  Law. 
J.  C.  Peck. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  3,  p  203-209, 
August  1986.  1  fig,  5  ref. 

Descriptors:  'Water  yield  improvement,  'Ground- 
water management,  'Kansas,  'Legal  aspects,  'Ad- 
ministration, Groundwater,  Water  law,  Public 
policy,  Water  management,  Hydrology,  Water 
rights,  State  jurisdiction,  Permits. 

The  management  of  groundwater  in  Kansas 
through  the  statutory  mechanism  of  the  ground- 
water management  district  (GMD)  is  discussed. 
The  law  establishing  GMDs  has  been  in  place  for 
about  13  years,  and  has  had  a  major  impact  on 
groundwater  management  in  Kansas,  primarily  by 
shifting  the  focus  of  management  from  a  statewide 
level  to  the  local  level.  A  description  of  the  loca- 
tion of  water  in  Kansas  and  of  relevant  state  law  is 
followed  by  discussions  of  the  history  of  the  devel- 
opment of  the  law  establishing  GMDs,  their  loca- 
tions, their  powers  and  how  they  have  used  them, 
and  legal  questions  about  these  powers.  Innovative 
measures  being  taken  by  GMDs  include  encourag- 
ing and  coordinating  efficiency  testing  of  irrigation 
systems,  disseminating  information,  attempting  to 
require  greater  efficiency  of  water  use  systems,  and 
helping  designate  intensive  groundwater  use  con- 
trol areas.  Although  it  is  too  early  to  evaluate  the 
success  of  the  experiment,  it  is  concluded  that 
GMDs  have  added  a  degree  of  certainty  to  issuing 
water  rights  permits  and  have  been  the  major 
factor  in  slowing  down  the  number  of  permits 
being  granted.  (Doria-PTT) 
W87-01950 


WASHINGTON    STATE'S    REGULATION    DI- 
LEMMA, 
D.  S.  Hurlburt. 

Water  Well  Journal,  Vol.  40,  No.  6,  p  61-65,  June 
1986. 

Descriptors:  'Drilling,  'Water  wells,  'Regula- 
tions, 'Washington,  Legislation,  Licensing,  Wells, 
Department  of  Ecology,  Yakima  County,  Wash- 
ington State  Well  Drillers  Association,  Inspectors. 

In  Washington  State,  particularly  in  Yakima 
County,  a  debate  is  in  progress  over  how  and  how 
much  to  regulate  the  region's  well  drillers,  with 
the  drillers  themselves  on  both  sides  of  the  issue.  In 
1984  Senate  Bill  45-54  was  introduced,  but  became 
stalled  in  committee;  its  proposals  were:  a  manda- 
tory 'start-up'  card,  required  bonding  for  well 
drillers,  and  a  two-year  'experience  rating'  re- 
quired for  each  driller  before  licensure.  Present 
regulations,  based  on  the  1971  Drill  Licensing  Act, 
would  be  much  more  effective  if  they  were  proper- 
ly enforced  according  to  Kathryn  Hansen,  Execu- 
tive Secretary  of  the  Washington  State  Well 
Drillers  Association.  The  state  legislature  ap- 
proved two  years  ago,  funds  for  four  full-time 
regional  geolgists/field  investigators  who  work 
with  the  state  Department  of  Ecology.  The  Senate 
water  well  advisory  committee  has  recommended 
that  DOE  reassess  minimum  well  construction 
standards  and  evaluate  whether  some  new  well 
contraction  techniques,  such  as  the  use  of  polyvi- 
nyl chloride  casings,  should  be  permitted  or  disal- 
lowed. (Rochester-PTT) 
W87-02075 


NIAGARA  LABYRINTH-THE  HUMAN  ECOL- 
OGY OF  PRODUCING  ORGANOCHLORINE 
CHEMICALS, 

Department  of  Fisheries  and  Oceans,  Ottawa  (On- 
tario). Chemical  Hazards  Div. 
For  primary  bibliographic  entry  see  Field   5G. 

W87-02250 


DISTINCT  POLICY  WHICH  FORMS  A 
MARKET  WITHIN  THE  CALIFORNIA  STATE 
WATER  PROJECT, 


American  Telephone  and  Telegraph  Co.,  Morris- 
town,  NJ. 
M.  M.  Curie. 

Water  Resources  Research  WRERAO,  Vol.  21, 
No.  11,  p  1717-1720,  November  1985.  10  ref.  Calif. 
Univ.,  Davis  Project  UCAL-W-601. 

Descriptors:  'Project  planning,  'Water  policy, 
'Economic  evaluation,  'California,  Economic  jus- 
tification, Economic  efficiency,  Market  value, 
Water  law,  Water  rights,  Water  transfer. 

The  process  involved  in  examining  a  water  re- 
sources project  such  as  that  in  California  in  an 
economic  framework  and  to  develop  a  proposal 
for  market  formation  is  reviewed.  It  has  been  sug- 
gested that  California  water  rights  markets  must  be 
created  from  the  existing  nonmarket  water  institu- 
tion. In  this  case,  the  law  does  not  need  to  be 
changed  because  appropriate  conditions  exist  for 
market  formation  through  codification  of  the 
project's  water  transfer  policy.  (Michael-PTT) 
W87-02285 


CONTEMPORARY  SETTING  FOR  WATER 
MANAGEMENT  IN  THE  WEST:  AN  OVER- 
VIEW, 

New  Mexico  Univ.,  Albuquerque. 

R.  G.  Cummings. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1749-1750,  November  1985.  5  ref. 

Descriptors:  'Water  management,  'Water  rights, 
•Judicial  decisions,  Water  policy,  Federal  jurisdic- 
tion. 

Several  aspects  of  the  judicial  treatment  of  water 
rights  issues  and  Federal-state  relations  are  high- 
lighted in  this  introduction  to  a  collection  of 
papers  on  the  legal  aspects  of  water  rights  and 
water  allocation.  (Michael-PTT) 
W87-02288 


OVERVIEW  OF  THE  LAW  OF  GROUNDWAT- 
ER MANAGEMENT, 

Chicago-Kent  Coll.  of  Law,  IL. 

A.  D.  Tarlock. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.   11,  p   1751-1766,  November   1985.   104  ref. 

Descriptors:  'Groundwater  management,  'Legal 
aspects,  'Water  law,  'Water  conservation, 
Groundwater  depletion,  Arizona,  Colorado,  New 
Mexico,  Judicial  decisions,  Constitutional  law, 
Water  shortage,  Water  rights,  Commerce  clause, 
Reviews. 

The  evolution  of  groundwater  management  law  is 
reviewed.  The  legal  regime  governing  the  use  of 
groundwater  has  evolved  from  a  simple  rule  of 
capture  to  laws  that  require  sharing  among  claim- 
ants who  are  within  and  outside  of  groundwater 
basins.  Most  of  the  leg!  change  has  occurred  in  the 
Far  West,  but  eastern  states  are  modifying  existing 
water  law  in  response  to  shortage  situations  and 
use  conflicts.  Arizona,  Colorado  and  New  Mexico 
have  developed  the  msot  sophisticated  conserva- 
tion requirements  that  limit  groundwater  use  to 
improve  extraction  methods  and  move  water  to 
higher  valued  uses.  A  recent  Supreme  Court  deci- 
sion encourages  conservation  by  subjecting 
groundwater  to  the  negative  commerce  clause. 
This  decision  also  has  the  effect  of  forcing  states  to 
justify  conservation  regimes  that  block  out-of-state 
and  in-state  access  to  water  resources.  (Michael- 
PTT) 
W87-02289 


ALTERNATIVES  AND  UNCERTAINTIES  IN 
INTERSTATE  GROUNDWATER  LAW, 

New  Mexico  Univ.,  Albuquerque. 

A.  E.  Utton. 

Water  Resources  Research  WRERAO,  Vol.  21, 

No.  11,  p  1767-1770,  November  1985.  10  ref. 

Descriptors:  'Water  law,  'Groundwater  manage- 
ment, 'Equitable  apportionment.  Commerce 
clause,  Constitutional  law.  Interstate  waters,  Fed- 
eral jurisdiction,  Water  rights,  Legal  aspects. 
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ie  Supreme  Court's  use  of  the  doctrine  of  equita- 
t  apportionment  to  resolve  interstate  water  dis- 
ites  and  its  application  of  the  commerce  clause  to 
cide  an  interstate  groundwater  case  are  exam- 
Mi  Equitable  apportionment  requires  consider- 
on  of  equitable  factors  by  a  third-party  decision 
iker  in  allocating  interstate  waters.  Conversely, 
e  commerce  clause  requires  that  the  marketplace 
ocate  interstate  water  uses.  Equitable  apportion- 
at  recognizes  the  equality  of  states  under  feder- 
sm  while  the  commerce  clause  erases  state 
lindanes.  An  integrated  intersate  water  law  is 
eferable  to  having  one  law  for  interstate  surface 
iters  and  another  for  groundwater.  Using  equita- 
:  apportionment  as  the  integrating  principle  has 
e  advantage  of  allowing  states  to  plan,  conserve 
d  manage  waters  over  time  while  preventing  any 
e  state  or  region  from  taking  more  than  an 
uitable  share.  (Michael-PTT) 
87-02290 


ATE  AS  A  PARTICIPANT  IN  WATER  MAR- 
<TS:  APPROPRIATE  ROLES  FOR  CON- 
FESS AND  THE  COURTS, 

sw  Mexico  Univ.,  Albuquerque.  School  of  Law. 
T.  DuMars. 

ater  Resources  Research  WRERAO,  Vol.  21, 
>.  11,  p  1771-1775,  November  1985.  14  ref. 

acriptors:  'Water  rights,  'Judicial  decisions, 
tate  jurisdiction,  Water  supply,  Water  law,  Su- 
eme  Court,  Congress,  Federal  jurisdiction, 
iter  policy- 
recent  Supreme  Court  ruling  that  water  is  a 
mmodity  rejected  the  assumption  that  states 
tomatically  own  the  water  resources  within  their 
lindanes.  The  possibility  and  impact  of  state 
rucipation  in  water  markets  is  discussed  in  the 
ntext  of  federal-state  relations.  It  is  recommend- 
that  future  Supreme  Court  decisions  affirm  state 
mership  of  water  resources  and  protect  states 
im  congressional  efforts  to  preclude  such  owner- 
ip.  (Michael-PTT) 
87-02291 


JRRENT  ISSUES  IN  THE  QUANTD7ICA- 
ON  OF  FEDERAL  RESERVED  WATER 
GHTS, 

yoming  Univ.,  Laramie.  Dept.  of  Economics. 
S.  Brookshire,  G.  L.  Watts,  and  J.  L.  Merrill, 
ater  Resources  Research  WRERAO,  Vol.  21, 
>.  11,  p  1777-1784,  November  1985.  43  ref. 

sscriptors:  'Water  rights,  'Federal  jurisdiction, 
dicial  decisions,  Water  policy,  Water  law,  Water 
pply,  Indian  lands,  Irrigation  water. 

deral  reserved  water  rights  are  reviewed  from 
iicial,  institutional  and  economic  perspectives, 
le  implications  of  using  the  practicably  irrigable 
reage  standard  to  quantify  Indian  reserved  water 
;hts  is  discussed.  Current  trends  in  and  alterna- 
e  approaches  to  quantifying  these  water  rights 
:  also  examined.  (Micliael-PTT) 
87-02292 


tfTVE  AMERICAN  VTEW  OF  WESTERN 
ATER  DEVELOPMENT, 

nerican  Indian  Law  Center,  Inc.,  Albuquerque, 

M. 

Deloria. 

ater  Resources  Research  WRERAO,  Vol.  21, 

x  11,  p  1785-1786,  November  1985. 

escriptors:  'Water  policy,  'Indian  water  rights, 
ndian  lands,  Water  rights,  Water  resources  de- 
lopment. 

estern  water  resources  development  and  water 
e  policy  issues  are  examined  from  the  perspec- 
'e  of  American  Indian  water  rights.  Many  of  the 
gal  battles  involve  the  definition  of  the  scope  of 
e  rights:  their  priority  dates,  the  measure  of  the 
jhts,  and  the  uses  to  which  they  can  be  put.  This 
vitally  important  to  the  American  legal  system, 
wiflicta  of  pollitical,  economic,  and  social  interest 
ould  be  managed  in  a  system  that  ensures  a 
gularity  of  process  and  fairness  to  the  Indians. 
Iiis  is  a  management  problem.  There  always  will 


be  competing  interests  affecting  the  federal  proc- 
ess. The  goal  should  be  to  manage  those  interests 
fairly  by  removing  them  from  a  process  where 
conflicts  are  resolved  in  internal  meetings  to  one 
where  everyone  concedes  the  existence  of  a  con- 
flict which  is  then  managed  through  an  open  pro- 
cedure. (Michael-PTT) 
W87-02293 

6F.  Nonstructural  Alternatives 


THEORETICAL  FRAMEWORK  OF  FLOOD  IN- 
DUCED CHANGES  IN  URBAN  LAND  VALUES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-01889 


LOCALIZED  CATASTROPHIC  DISRUPTION 
OF  THE  GASCONADE  RIVER  FLOOD  PLATN 
DURING  THE  DECEMBER  1982  FLOOD, 
SOUTHEAST  MISSOURI, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02368 


CRITICAL  ANALYSIS  OF  RESIDENTIAL 
FLOOD  DAMAGE  ESTIMATION  CURVES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  McBean,  M.  Fortin,  and  J.  Gorrie. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  1,  p  86-94,  February  1986.  6  fig,  3  tab, 
12  ref. 

Descriptors:  'Critical  analysis,  'Flood  damage, 
'Estimating,  Cost  analysis,  Consumer  price  index, 
Mathematical  analysis,  Residential  damage,  Litera- 
ture reviews. 

A  critical  review  of  the  problems  encountered  in 
attempting  to  quantify  flood  damage  is  used  to 
demonstrate  inconsistencies,  omissions,  and  varia- 
bilities among  previous  studies  and  procedures. 
The  complications  present  in  any  attempt  to  quan- 
tify flood  damages  are  considerable.  Problems  such 
as  the  inconsistency  in  the  types  of  damages  re- 
corded, and  how  the  damage  information  is  ex- 
pressed, introduce  complicating  aspects  for  the 
quantification.  An  improved  degree  of  commonal- 
ity in  collection  and  presentation  of  findings  from 
studies  would  represent  an  important  step  in  im- 
proving flood  damage  estimation.  The  most  satis- 
factory of  the  studies  analyzed  were  obtained 
where  carefully  developed  synthetic  stage-damage 
data  are  adjusted  or  'calibrated'  using  observed 
flood  damage  data.  A  reasonable  procedure  for 
updating  residential  depth-damage  data  from  previ- 
ous studies,  is  shown  to  involve  use  of  the  all-items 
consumer  price  index.  Recommended  strategies  for 
flood  damage  estimation  involve  calibration  of  syn- 
thetic stage-damage  data  to  observed  flood  damage 
data.  (Lantz-PTT) 
W87-02376 


6G.  Ecologic  Impact  Of 
Water  Development 


PREDICTING  IMPACTS  FROM  WATER  CON- 
SERVATION AND  ENERGY  DEVELOPMENT 
ON  THE  SALTON  SEA,  CALTFORNIA, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
C.  R.  Kratzer,  W.  Dritschilo,  L.  J.  Hannah,  and  M. 
A.  Broutman. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
4,  p  565-572,  August  1985.  5  fig,  1  tab,  12  ref. 
Southern  California  Edison  Contract  C0991901. 

Descriptors:  'Environmental  impact,  'Water  qual- 
ity standards,  'Salinity,  'Conservation,  Geother- 
mal  energy,  Solar  ponds,  Salton  Sea,  Agricultural 
water  conservation. 

An  input-output  model  was  developed  to  predict 
changes  in  Salton  Sea  salinity  and  water  level  until 
the  year  2000  due  to  proposed  water  conservation 


efforts  and  geothermal  and  solar  pond  energy  de- 
velopments. The  model  SALINP  provided  good 
agreement  with  the  observed  salinities  for  1960-80. 
While  SALINP  was  not  overly  sensitive  to  one- 
year  changes  in  any  of  the  major  inputs,  a  change 
in  the  historical  means  of  the  Imperial  Valley 
runoff  and  evaporative  loss  inputs  produced  a  sig- 
nificant effect  on  future  predictions.  The  proposed 
water  conservation  measures  caused  the  predicted 
Salton  Sea  salinity  for  2000  to  greatly  exceed 
40,000  ppm,  the  level  at  which  adverse  effects  to 
wildlife  are  believed  to  occur.  The  possible  geo- 
thermal development  also  produced  predicted  sa- 
linities considerably  above  40,000  ppm.  The  salini- 
ty predictions  for  solar  ponds  by  themselves  and  in 
conjunction  with  geothermal  development  were 
below  45,000  ppm  for  2000.  The  solar  pond  and 
geothermal  combination  also  resulted  in  a  predict- 
ed lowering  of  the  'natural'  water  level  by  5  to  7 
feet  by  2000.  Using  the  salinity  and  water  level 
predictions  of  the  SALINP  model  and  the  critical 
ecosystem  salinity  level  of  40,000  ppm,  the  follow- 
ing conclusions  are  made  with  respect  to  the  im- 
pacts of  water  conservation  and  energy  develop- 
ment on  the  Salton  Sea:  (1)  The  water  conserva- 
tion measures  could  not  be  realized  without  endan- 
gering the  health  of  the  Sea's  ecosystem.  (2)  None 
of  the  geothermal  scenarios  could  be  implemented 
by  themselves  without  adversely  impacting  the 
Sea's  ecosystem.  (3)  The  development  of  solar 
ponds  by  themselves  or  in  conjunction  with  geo- 
thermal development  could  reverse  the  trend  of 
increasing  salinity  in  the  Sea,  and  possibly  salvage 
the  existing  ecosystem.  (4)  The  management  op- 
tions in  (3)  would  also  lower  the  'natural'  water 
level  by  5  to  7  feet  by  2000,  and  would  reduce  the 
Sea's  'natural'  surface  area  by  7  to  15  percent. 
(Peters-PTT) 
W87-01897 


DESIGN  AND  IMPACT  ANALYSIS  FOR  DI- 
VERSION AT  COAL  CREEK  MINE, 

Utah    Center    for    Water    Resources    Research, 

Logan. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01934 


ENVIRONMENTAL  IMPACT  ASSESSMENT: 
'PSEUDOREPLICATION'  IN  TIME, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

A.  Stewart-Oaten,  and  W.  W.  Murdoch. 
Ecology  ECOLAR,  Vol.  67,  No.  4,  p  929-940, 
August  1986.  5  fig,  54  ref.  NSF  Grant  BSR  83- 
15235. 

Descriptors:  'Environmental  impact  statement, 
'Statistical  analysis,  'Sampling,  Probabilistic  proc- 
ess, Populations,  Biological  samples,  Discharge 
measurement,  Environmental  effects. 

A  sampling  technique  designed  to  address  prob- 
lems of  correct  identification  of  the  statistical  pa- 
rameter of  interest  in  environmental  impact  assess- 
ment is  presented.  Using  the  startup  of  a  power 
plant  as  an  example,  detection  of  the  effects  of 
effluent  discharge  can  be  achieved  by  testing 
whether  the  difference  between  the  abundance  of 
biological  populations  at  a  control  site  and  an 
impact  site  changes  with  the  onset  of  the  dis- 
charge. This  process  requires  sampling  at  both  the 
control  and  impact  sites  that  can  be  replicated  in 
time  and  undertaken  both  before  and  after  dis- 
charge begins.  A  control  site  should  be  selected 
that  is  sufficiently  far  from  the  impact  site  to 
prevent  discharge  influence,  but  close  enough  that 
it  is  influenced  by  the  same  range  of  phenomena, 
such  as  weather.  This  approach  is  inappropriate 
where  local  events  cause  control  and  impact  sites 
to  have  different  long  term  trends  in  abundance, 
but  such  situations  can  be  statisically  detected. 
Assumptions  regarding  additivity  and  independ- 
ence of  this  assessment  process  are  also  discussed. 
(Michael-PTT) 
W87-02104 


EVOLVING    FRAMEWORK    FOR    ENVIRON- 
MENTAL IMPACT  ANALYSIS.  I.  METHODS, 

Maritime  Testing  (1985)  Ltd.,  Dartmouth  (Nova 


129 


Field  6— WATER  RESOURCES  PLANNING 


Group  6G — Ecologic  Impact  Of  Water  Development 


1 

« 

!  | 


Scotia).  Environmental  Div. 

S.  A.  M.  Conover,  K.  W.  Strong,  T.  E.  Hickey, 

and  F.  Sander. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  21,  No.  4,  p  343-358,  December  1985.  4  fig,  2 

tab,  14  ref. 

Descriptors:  'Environmental  impact  statement, 
•Models,  Environmental  policy,  Environmental  ef- 
fects, Project  planning,  Decision  making,  Policy 
making,  Population,  Prediction,  Ecosystems. 

A  framework  for  biophysical  environmental 
impact  analysis  is  presented.  Definition  of  spatial, 
temporal  and  population  boundaries  is  required 
and  potential  impacts  are  evaluated  using  a  prede- 
termined set  of  ecologically  based  impact  defini- 
tions. The  framework  consists  of  project  and  envi- 
ronmental conditions  descriptions,  investigation  of 
all  project  and  the  relevant  environmental  at- 
tributes, impact  evaluation,  identification  of  mitiga- 
tion measures  and  evaluation  of  residual  impacts. 
This  framework  is  applicable  to  terrestrial  and 
aquatic  environments  and  can  address  concerns  at 
the  individual,  population,  species  and  ecosystems 
levels.  (See  also  W87-02114)  (Author's  abstract) 
W87-02113 


EVOLVING  FRAMEWORK  FOR  ENVIRON- 
MENTAL IMPACT  ANALYSIS:  EL  APPLICA- 
TIONS, 

Maritime  Testing  (1985)  Ltd.,  Dartmouth  (Nova 

Scotia).  Environmental  Div. 

S.  A.  M.  Conover,  K.  W.  Strong,  T.  E.  Hickey, 

and  F.  Sander. 

Journal  of  Environmental  Management  JEVMA, 

Vol.  21,  No.  4,  p  359-374,  December  1985.  3  fig,  16 

ref. 

Descriptors:  'Environmental  impact  statement, 
•Models,  Environmental  policy,  Environmental  ef- 
fects, Project  planning,  Decision  making,  Policy 
making,  Pipelines,  Aluminum  smelters,  Oil  spills, 
Offshore  platforms,  Fate  of  pollutants,  Prediction, 
Canada. 

A  framework  for  environmental  impact  analysis 
was  applied  to  four  potential  impact  examples  to 
demonstrate  the  applicability  of  the  approach  to  all 
environmental  situations.  Analysis  examples  are  in- 
cluded for  direct  physical  disturbance  (pipelines), 
routine  discharges  (aluminum  smelters),  accidental 
releases  (oil  spills)  and  the  cumulative  effects  of 
routine  discharges  (offshore  drilling).  Each  prob- 
lem is  analyzed  by  describing  project  and  environ- 
mental conditions,  identifying  project-environment 
interactions,  investigating  project  and  environmen- 
tal characteristics,  evaluating  immediate  impacts, 
identifying  mitigation  measures  and  evaluating  re- 
sidual impacts.  This  framework  can  be  used  to 
clarify  when  and  where  more  sophisticated  means 
of  analysis  should  be  applied.  (See  also  W87-021 13) 
(Michael-PTT) 
W87-02114 


CHANGES  IN  LIGHT  ATTENUATION 
DURING  FILLING,  STABILIZATION  AND  OP- 
ERATION OF  A  RESERVOIR, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W8-/-02196 


ROLE  AND  IMPORTANCE  OF  ECOSYSTEMS 
EN  THE  BIOSPHERE, 

University   of  Agriculture,    Godollo   (Hungary). 

Dept.  of  Botany  and  Plant  Physiology. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02555 
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SPACE-TIME  CORRELATION  AND  ITS  EF- 
FECTS ON  METHODS  FOR  DETECTING 
AQUATIC  ECOLOGICAL  CHANGE, 

Washington  Univ.,  Seattle.  Center  for  Quantitative 
Science  in  Forestry,  Fisheries,  and  Wildlife. 


S.  P.  Millard,  J.  R.  Yearsley,  and  D.  P. 
Lettenmaier. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  8,  p  1391-1400, 
August  1985.  9  fig,  8  tab,  27  ref.  Electrical  Power 
Research  Institute  Project  RP  1729-1. 

Descriptors:  •Space-time  correlation,  'Analysis  of 
variance,  'Monitoring,  'Ecological  change, 
•Monte  Carlo  simulations,  Mathematical  models, 
Sampling  design. 

The  analysis  of  variance  (ANOVA)  is  used  com- 
monly to  analyze  observations  collected  from 
aquatic  monitoring  programs  designed  to  detect 
ecological  change.  ANOVA  assumes  that  the  devi- 
ations of  observations  from  their  true  means  are 
uncorrected  in  space  and  time.  Aquatic  monitor- 
ing data  often  violate  this  assumption.  The  results 
of  Monte  Carlo  simulations  using  simulated  data 
generated  from  both  statistically  and  mechanisti- 
cally based  models  show  that  the  presence  of 
either  spatially  or  temporally  correlated  errors  can 
significantly  affect  the  outcome  of  ANOVA  tests. 
In  practice,  spatial  correlation  is  more  likely  to  be 
a  problem  than  is  temporal  correlation,  given  typi- 
cal monitoring  frequencies.  The  effects  of  spatial 
correlation  can  be  minimized  through  judicioius 
use  of  control  station  pairing  in  the  monitoring 
design.  However,  when  insufficient  flexibility 
exists  in  the  monitoring  design,  alternate  models, 
such  as  multivariate  time  series  analysis  or  multi- 
variate analysis  of  variance,  must  be  used  in  place 
of  ANOVA.  (Author's  abstract) 
W87-01802 


VARIABILITY  OF  DENSITY  ESTIMATES  AND 
THE  OPTIMIZATION  OF  SAMPLING  PRO- 
GRAMS FOR  STREAM  BENTHOS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

A.  Morin. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  9,  p  1530-1534,  Sep- 
tember 1985.  5  fig,  1  tab,  30  ref. 

Descriptors:  'Benthos,  •Streams,  *Data  transfor- 
mations, 'Statistical  analysis,  'Samplers,  'Mean 
density,  'Feeding  behavior,  'Artificial  substrates, 
'Replication,  Sampling  variance,  Precision,  Cost 
analysis,  Management  planning. 

Several  sets  of  published  data  were  reanalyzed  to 
examine  the  effect  of  mean  density,  size  and  type 
of  sampler,  and  functional  group  (predators,  shred- 
ders, scrapers,  collectors,  filter-feeders,  and  un- 
known) of  the  collected  organisms  on  the  variance 
of  estimates  of  stream  benthos  density.  Because  of 
the  curvilinear  relationship  between  the  logarithm 
of  the  variance  and  the  logarithm  of  the  mean 
density,  the  author  suggests  that  none  of  the  com- 
monly-used transformations  (square  root,  fourth 
root,  or  logarithmic)  will  stablize  the  variance  at 
all  the  densities  encountered.  Information  about 
sampler  size  (Q,  sq  m)  further  improves  the  predic- 
tion of  the  logarithm  of  the  sampling  variance, 
which  increases  with  an  increase  in  mean  density 
and  decreases  with  an  increase  in  the  size  of  the 
sampler.  On  average,  density  estimates  obtained 
with  artificial  substates  were  as  variable  as  those 
with  natural  substrates,  although  some  artificial 
substrates  (baskets  of  rocks)  yield  less  variable 
density  estimates  than  average.  The  number  of 
replicates  necessary  to  obtain  a  given  precision 
decreases  with  increasing  mean  density  and  sam- 
pler size,  whereas  the  total  area  sampled  increases 
with  sampler  size.  Although  the  use  of  small  sam- 
plers reduces  the  cost  of  estimates  of  density,  the 
sampler  size  that  minimizes  the  sum  of  sampling 
and  processing  effort  can  depend  on  the  mean 
density.  (Author's  abstract) 
W87-01807 


ESTIMATING  THE  STANDING  BIOMASS  OF 
AQUATIC  MACROPHYTES, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01810 


ASSESSMENT  OF  REMOTE  SENSING  INPUT 
TO  HYDROLOGIC  MODELS, 

Agricultural   Research    Service,    Beltsville,   MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01914 


JUSTIFICATION  FOR  A  REDUCTION  IN  THE 
CREST-STAGE  GAGE  PROGRAM  EN  LOUISI- 

ANA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  A.  Herbert,  D.  D.  Carlson,  and  G.  J.  Wiche. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
6,  p  953-965,  December  1985.  9  fig,  7  tab,  8  ref. 

Descriptors:  'Flood  frequency,  'Network  design, 
'Crest  gages,  'Flood  peak,  Louisiana,  Drainage 
areas,  Urban  areas,  Watershed  characteristics, 
Monitoring,  'Network  analysis. 

The  crest-stage  gage  program  in  Louisiana  was 
evaluated  to  determine  if  the  data  were  adequate 
for  use  in  developing  regional  flood-frequency 
equations  and  to  determine  if  any  crest-stage  gage 
stations  could  be  discontinued.  The  crest-stage 
gage  network  in  Louisiana  in  1983  consisted  of  96 
crest-stage  gage  stations.  Drainage  areas  range 
from  0.13  to  884  sq  mi.  Approximately  12  percent 
of  the  stations  have  drainage  areas  less  than  10  sq 
mi,  58  percent  are  10  to  50  sq  mi,  and  about  30 
percent  are  greater  than  50  sq  mi.  An  abundance  of 
data  at  many  crest-stage  gage  stations  and  a  lack  of 
data  for  urban  areas  and  flat-slope  areas  indicated  a 
need  for  a  shift  in  the  number,  type,  and  locations 
of  gages.  Correlations  and  comparisons  of  annual 
peak  discharges  and  watershed  characteristics  of 
96  existing  stations  resulted  in  the  elimination  of  72 
stations  and  the  addition  of  one  new  station,  reduc- 
ing the  total  network  to  25  stations  that  could  be 
used  for  future  flood-frequency  analyses.  The  ade- 
quacy of  the  reduced  network  for  development 
and  verification  of  regional  flood-frequency  equa- 
tions was  tested  by  comparing  a  set  of  regional 
flood-frequency  equations  developed  using  data 
from  the  full  network  with  a  set  developed  using 
data  from  the  reduced  network.  The  results  indi- 
cate that  the  crest-stage  gage  network  can  be  re- 
duced to  25  stations  and  still  provide  adequate 
information  for  future  flood-frequency  anaylses. 
(Peters-PTT) 
W87-01930 


ENVIRONMENTAL    EMPACT    ASSESSMENT: 
'PSEUDOREPLICATION'  EM  TTME, 

California  Univ.,  Santo  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  60. 
W87-02104 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  I.  PRECIPITATION  QUANTI- 
TIES FRO  THE  ELWAS-NETWORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-02197 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  H.  TEMPORAL  AND  SPATIAL 
VARIATION  OF  INORGANIC  ION  SPECDSS 
EN  PRECIPITATION  OVER  THE  ELWAS-NET- 
WORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02198 


HYDROELECTRIC  RESOURCE  STUDEES  IN 
TOGO  AND  BENTN, 

H.  R.  Tomson. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  78,  No.  1,  p  1403-1420,  December 
1985.  7  fig,  3  tab. 

Descriptors:  'Benin,  'Togo,  'Hydroelectric 
power,  'Water  resources  development,  Site  selec- 


130 


i.  Reservoir  sites,  On-site  investigations,  Plan- 
{,  Geography,  Economic  aspects,  Economic 
ability. 

ssification  of  a  large  number  of  potential  hydro- 
:tric  sites  was  required  for  preparation  of  an 
aitory  of  hydroelectric  resources  for  the  coun- 
i  of  Toga  and  Benin.  The  studies  performed, 
methods  used  for  initial  classification  of  44  sites 
the  subsequent  pre-feasibility  studies  of  seven 
>  selected  for  hydroelectric  development  are 
:ribed.  Classification  methods  used  were 
ten  with  regard  to  the  appropriate  level  of 
!y  and  time  and  budget  constraints.  Studies  of 
ting  maps  were  combined  with  ground  and 
il  reconnaissance  of  remote  areas.  A  technique 
developed  which  permitted  rapid  asssessment 
uny  sites  using  a  relatively  small  project  team, 
results  of  pre-feasibility  studies  have  con- 
ed the  ranking  of  the  most  economically  bene- 
1  projects.  (Michael-PTT) 
'-02268 


DGING  THE  GAP  BETWEEN  FLOOD  RE- 
RCH  AND  DESIGN  PRACTICE, 

/  South  Wales  Univ.,  Kensington  (Australia). 
»1  of  Civil  Engineering. 
I.  Pilgrim. 

er  Resources  Research  WRERAO,  Vol.  22, 
9,  p  165S-176S,  August  1986.  1  tab,  55  ref. 

:riptors:  'Research  needs,  'Flood  forecasting, 
sign  criteria,  'Watersheds,  Rural  areas,  Urban 
s,  Geomorphology,  Management  planning, 
id  profiles. 

important  that  scientific  research  on  physical 
rms  and  applied  research  on  the  development 
lesign  procedures  should  both  contribute  to 
owing  the  gap  between  research  and  practice 
ood  estimation.  The  contribution  of  applied 
irch  would  be  aided  by  better  information  on 
ent  needs  and  practice,  wider  recognition  of 
economic  importance  of  small  rural  and  urban 
irsheds  and  of  problems  with  geomorphologi- 
neasures  used  in  design  relationships,  and  the 
)f  identical  procedures  and  measures  in  deriva- 
and  application  of  methods.  For  scientific 
uch,  some  aspects  of  the  use  of  the  computer 
i  been  counterproductive.  Several  problems 
ed  to  both  types  of  research  also  contribute  to 
gap  with  practice.  These  concern  current 
Is  in  data  storage,  inadequate  information  on 
racy  of  data,  regional  differences  in  flood 
acteristics,  and  various  common  assumptions 
need  to  be  challenged  and  evaluated.  Inad- 
te  attention  has  been  given  by  researchers  to 
ral  problems  of  considerable  importance  to 
tice.  (Author's  abstract) 
-02325 


ETTANTISM  IN  HYDROLOGY:  TRANSI- 
N  OR  DESTINY, 

onal  Hydrology  Research  Inst.,  Ottawa  (On- 
primary  bibliographic  entry  see  Field  6B. 
-02326 


IPLING  FRAMEWORK  FOR  OBTAINING 
TATISTICALLY  HOMOGENEOUS  POPU- 
10N  OF  DRAINAGE  BASINS, 

o  State  Univ.,  Ado-Ekiti  (Nigeria).  Dept.  of 
graphy. 
Ebisemiju. 

er  Resources  Research  WRERAO,  Vol.  21, 
10,  p  1567-1568,  October  1985.  2  fig,  1  tab,  8 


iriptore:  'Catchment  areas,  'Network  design, 
tistical  analysis,  'Homogeneity,  'Drainage, 
tworks,  Hydrologic  systems,  Geomorphology, 
er  sampling. 

ial  scale  dependencies  of  hydrological  and  ge- 
phological  processes,  patterns,  and  interrela- 
ihips  signpost  the  need  to  ensure  that  geomor- 
units  defined  at  any  scale  are  statistically 
ogeneous  with  regard  to  size  magnitude.  Sta- 
»1  analyses  of  the  areas  of  drainage  basins 
)led  by  network  order,  magnitude,  and  diame- 


ter reveal  that  network  order  is  too  coarse  a  sam- 
pling framework  for  establishing  spatial  scale  dif- 
ferences. Although  both  the  network  diameter  and 
magnitude  criteria  generate  statistically  homogene- 
ous populations  of  drainage  basins,  the  former  pro- 
vides a  more  realistic  sampling  framework,  because 
within  a  homogeneous  region,  sampling  by  the 
network  magnitude  criterion  fails  to  generate 
enough  sample  replicates  of  the  higher-magnitude 
networks.  (Author's  abstract) 
W87-02386 


GROUND    WATER    FLOW    IN    LIMESTONE 
TERRANES:    STRATEGY    RATIONALE    AND 
PROCEDURE    FOR    RELIABLE,    EFFICIENT 
MONITORING  OF  GROUND  WATER  QUAL- 
ITY IN  KARST  AREAS, 
National  Park  Service,  Mammoth  Cave,  KY. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02511 


DEVELOPMENT  OF  A  GROUND  WATER 
MODEL  UTILIZING  THE  INSTALLATION 
AND  TESTING  OF  A  VARIABLE  DEPTH 
CLUSTER  MONITORING  WELL  NETWORK, 

Hess  (R.K.R.)  Associates,  Stroudsburg,  PA. 
W.  L.  Hopkins,  P.  A.  DeBarry,  and  R.  W.  Knight. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  357-371, 
5  fig,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Underwground 
waste/disposal,  'Groundwater  pollution,  'Moni- 
toring wells,  'Networks,  Groundwater  movement, 
Piezometry,  Hydraulic  gradient,  Groundwater 
quality,  Hydraulic  conductivity,  Costs,  Model 
studies,  Simulation  analysis. 

The  fate  of  nitrate-nitrogen  transport  in  the 
groundwater  underlying  subsurface  sewage  dispos- 
al systems  is  not  well  known  or  documented.  For 
large  proposed  disposal  systems  in  Pennsylvania,  a 
hydrogeologic  study  must  be  conducted  to  assure 
that  the  groundwater  will  meet  EPA  Drinking 
Water  Standards  at  the  downgradient  property 
line.  A  study  of  this  sort  often  entails  the  installa- 
tion of  (a)  piezometers  to  obtain  groundwater  flow 
direction  and  hydraulic  gradient  and  (b)  a  monitor- 
ing well  network  to  obtain  continued  records  of 
groundwater  quality,  a  low  cost  method  was  de- 
vised to  install  four,  six  inch  diameter  wells  sur- 
rounding a  17,720  gpd  subsurface  disposal  system 
used  to  monitor  three  groundwater  zones  in  each 
borehole,  obtain  the  hydraulic  conductivity  of 
each  depth  measured,  and  establish  the  hydraulic 
gradient.  Costs  were  minimized  by  clustering  three 
wells  in  a  single  borehole  utilizing  bentonite  seals, 
using  a  standard  hydraulic  rotary  drilling  rig  and 
obtaining  the  hydraulic  conductivity  by  head  re- 
covery on  a  single  well  versus  using  a  tracer  test 
on  two  adjacent  holes.  Utilizing  the  data  obtained 
from  the  wells,  a  model  was  developed  to  estimate 
the  contamination  plume  depth  of  penetration  and 
horizontal  flow  direction  and  displacement.  The 
model  simulates  effluent  plume  dilution  due  to 
groundwater  recharge  and  effluent  mixing.  The 
results  of  the  analysis  predicted  that  the  proposed 
subsurface  disposal  system  would  not  raise  nitrate- 
nitrogen  concentrations  above  drinking  water 
standards  at  the  property  line  downgradient  of  the 
system.  (See  also  W87-02497)  (Author's  abstract) 
W87-02518 


COMBINED  EM  RESISTIVITY  AND  FLUORO- 
METRY  WITH  DIRECT  GROUNDWATER 
FLOW  MEASUREMENT  FOR  LOCAL  CHAR- 
ACTERIZATION OF  LANDFILL  PLUMES, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02519 


DEVELOPMENT  OF  AN  ADEQUATE  RCRA 
GROUND  WATER  MONITORING  SYSTEM  IN 
FRACTURED  SEDIMENTARY  BEDROCK:  A 
CASE  STUDY, 

West  Virginia  Dept.  of  Natural  Resources, 
Charleston.  Div.  of  Water  Resources. 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02542 

7B.  Data  Acquisition 


HIGH-DENSnY  CULTURE  OF  MEIO- 
BENTHIC  HARPACnCOn)  COPEPODS 
WITHIN  A  MUDDY  SEDIMENT  SUBSTRATE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-01820 


MAPPING  PALEOCHANNELS  IN  FLUVIAL 
DEPOSITS  THROUGH  THE  APPLICATION 
OF  GEOTECHNICAL  STRATIGRAPHY, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-01841 


OMENTATION  OF  CLAMSHELLS  AS  A  VE- 
LOCITY INDICATOR  IS  A  CANAL, 

Water  and  Power  Resources  Service,  Sacramento, 

CA.  Mid-Pacific  Region. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-01842 


SIMULTANEOUS  MULTI-ELEMENT  DETER- 
MINATION OF  TRACE  METALS  IN  SEA 
WATER  BY  INDUCTIVELY-COUPLED 
PLASMA  ATOMIC  EMISSION  SPECTROME- 
TRY AFTER  COPRECD?ITATION  WITH 
GALLUM, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-01863 


HYDROLYTIC  POTENTIOMETRIC  TITRA- 
TION OF  SULFATE  WITH  APPLICATION  IN 
THE  ANALYSIS  OF  WATERS, 

Maribor  Univ.  (Yugoslavia).  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01864 


AUTOMATED  SYSTEM  FOR  THE  DETERMI- 
NATION OF  FLUORIDE, 

La  Trobe  Univ.,  Bundoora  (Australia).  Analytical 

Chemistry  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01865 


USE  OF  GEOPHYSICAL  LOGS  FOR  DETER- 
MINING FORMATION  WATER  QUALITY, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-01870 


APPLICATION  OF  CONTINUOUS  SEISMIC 
REFLECTION  METHODS  TO  HYDROLOGIC 
STUDD2S, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-01872 


ASSESSMENT  OF  REMOTE  SENSING  INPUT 
TO  HYDROLOGIC  MODELS, 

Agricultural   Research   Service,   Beltsville,   MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-01914 


AIRBORNE  THERMAL  MAPPING  OF  A 
FLOW-THROUGH  LAKE  IN  THE  NEBRASKA 
SANDHILLS, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-01933 
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Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 

BIOMASS  ASSESSMENT  OF  ESTUARINE  MA- 
CHOPHYTOBENTHOS  USING  AERIAL  PHO- 
TOGRAPHY, 

Rijkswaterstaat,  The  Hague  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-01940 


MODIFIED,  TRAPEZOIDAL  VENTURI  CHAN- 
NEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-01952 


SATELLITE  PASSIVE  37-GHZ  SCATTERING- 
BASED  METHOD  FOR  MEASURING  OCEAN- 
IC RAIN  RATES, 

National  Aeronautics  and  Space  Administration, 

Huntsville,  AL.  George  C.  Marshall  Space  Flight 

Center. 

R.  W.  Spencer. 

Journal    of  Climate   and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  6,  p  754-766,  June  1986.  11 

fig,  17  ref.  NASA  Contract  NAS8-34767. 

Descriptors:  'Satellite  technology,  *Rainfall  rate, 
•Oceanic  rain,  Radar,  Rainstorms,  Remote  sensing. 

A  scattering-based  method  for  quantitatively  meas- 
uring rainfall  over  the  ocean  is  developed  using 
Nimbus-7  Scanning  Multichannel  Microwave  Ra- 
diometer (SMMR)  37-GHz  observations.  This 
technique  takes  the  observed  scattering  effects  of 
precipitation  on  37-GHz  brightness  temperatures 
and  applies  it  to  the  oceanic  environment.  It  re- 
quires an  estimate  of  the  effective  radiating  temper- 
ature of  the  cloudy  portion  of  the  atmosphere,  and 
a  brightness  temperature  measurement  of  the 
cloud-free  ocean  surface.  These  two  measurements 
bound  all  possible  combinations  of  clear  and 
cloudy  conditions  within  a  footprint  in  terms  of 
bipolarized  brightness  temperatures.  Because  the 
technique  involves  a  linear  transformation  between 
dual  polarized  brightness  temperature  and  rain 
rate,  there  are  no  nonlinear  footprint  filling  effects 
and  a  unique  footprint-averaged  rain  rate  results. 
These  SMMR-derived  rain  rates  for  five  cases  of 
convection  over  the  Gulf  of  Mexico  are  shown  to 
be  closely  related  to  simultaneously  derived  radar 
rain  rates,  having  a  correlation  of  0.90.  The  tech- 
nique is  also  applied  to  a  massive  squall  line  over 
the  Gulf  of  Mexico;  the  resulting  rain  rate  distribu- 
tion reflects  features  found  in  cloud  top  heights 
and  texture  inferred  from  GOES  infrared  and  visi- 
ble imagery.  (Author's  abstract) 
W87-01960 


MULTIPLE  REMOTE  SENSOR  OBSERVA- 
TIONS OF  SUPERCOOLED  LIQUID  WATER 
IN  A  WINTER  STORM  AT  BEAVER,  UTAH, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-01961 


SIMULTANEOUS  DETERMINATION  OF 
MOISTURE,  ORGANIC  CARBON,  AND  TOTAL 
NITROGEN  BV  NEAR  INFRARED  REFLEC- 
TANCE SPECTROPHOTOMETRY, 

Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
R.  C.  Dalai,  and  R.  J.  Henry. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  120-123,  January-February  1986. 
5  fig,  3  tab,  10  ref. 

Descriptors:  'Near-infrared  diffuse  reflectance 
spectrometry,  'Soil  tests,  'Infrared  spectrophoto- 
metry, 'Spectrophotometry,  'Organic  carbon, 
•Soil  moisture,  'Soil  nitrogen,  Calibration  equa- 
tions, Standard  errors,  Prediction,  Organic  matter, 
Soil  chemistry. 

Near  infrared  diffuse  reflectance  spectrometry, 
within  the  wavelength  range  1,100  to  2,500  nano- 
meter (nm),  was  investigated  for  use  in  the  simulta- 
neous prediction  of  the  moisture,  organic  C,  and 
total  N  contents  of  air-dried  soils.  An  InfraAlyzer 
500  C  scanning  spectrophotometer  was  used  to 
obtain  near  infrared   reflectance  of  soils  at  2-nm 


intervals.  Calibration  equations  for  each  of  the  soil 
constituents  studied  were  based  upon  selection  of 
the  best  combination  of  three  wavelengths  in  a 
multiple  regression  analysis.  The  wavelengths  se- 
lected for  moisture,  organic  C,  and  total  N  were, 
respectively,  1,926,  1,954,  and  2,150  nm;  1,744, 
1,870,  and  2,052  nm;  and  1,702,  1,870,  and  2,052 
nm.  The  standard  errors  of  prediction  for  finely 
ground  samples  (<0.25  mm)  from  the  top  layers 
(0-0.1,  0.1-0.2,  0.2-0.3,  and  0.3-0.6  m)  were  0.58, 
0.16,  and  0.014%  for  moisture,  organic  C,  and  total 
N,  respectively.  The  standard  errors  of  prediction 
were  much  larger  for  coarsely  ground  soils,  for 
soils  containing  <0.3%  organic  C  and  <0.3% 
total  N,  and  for  those  with  a  wide  range  in  colors. 
Within  a  narrow  range  of  soil  color  and  at  moder- 
ate amounts  of  organic  matter  (0.3-2.5%  Q,  the 
near  infrared  reflectance  method  provides  a  rapid, 
nondestructive,  and  simultaneous  measurement  of 
moisture,  organic  C,  and  total  N  in  soils.  (Author's 
abstract) 
W87-01992 


FIELD    MEASUREMENT   OF   DENITRD7ICA- 

TION  IN  IRRIGATED  SOILS, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02O01 


ESTIMATING  AVAILABLE  WATER-HOLDFNG 
CAPACITY  OF  WESTERN  NIGERIAN  SODLS 
FROM  SOH.  TEXTURE  AND  BULK  DENSITY, 
USING  CORE  AND  SDXVED  SAMPLES, 

Ife  Univ.  (Nigeria). 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02003 


PREDICTION  OF  HYDRAULIC  CONDUCTIVI- 
TY FROM  SOIL  WATER  RETENTION  DATA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

For  primary  bibliographic   entry  see  Field   2G 

W87-02013 


APPLICATON  OF  ATMOSPHERIC  NEU- 
TRONS TO  SOJX  MOISTURE  MEASURE- 
MENT, 

Yamanashi  Medical  Coll.,  (Japan).  Dept.  of  Phys- 
ics. 

M.  Kodama,  S.  Kudo,  and  T.  Kosuge. 
Soil  Science  SOSCAK,  Vol.  140,  No.  4,  p  237-242, 
October  1985.  7  fig,  1  tab,  8  ref,  append. 

Descriptors:  'Newtron  moisture  meters,  'Soil 
moisture  meters,  'Atmospheric  neutrons,  'Soil 
water,  'Regression  equations,  Statistics,  Soil  physi- 
cal properties,  Measuring  instruments. 

Using  polyethylene-moderated  BF3  neutron 
counters  at  several  underground  depths,  time  vari- 
ations in  neutron  fluxes  were  measured  to  examine 
their  quantitative  responses  to  soil  moisture 
changes.  Close  correlations  between  neutron  fluxes 
and  soil  moisture  changes  are  used  to  show  that 
the  fluxes  of  the  underground  neutrons  with  ener- 
gies from  the  cadmium  threshold  of  0.025  eV  to 
about  1,000,000  eV,  measured  at  a  depth  of  20  cm, 
are  affected  most  sensitively  by  the  moisture  con- 
tent of  the  soil  at  the  same  depth.  Their  fractional 
change  is  represented  by  a  regression  coefficient  of 
1%  per  unit  percent  of  soil  moisture  change  for  a 
range  from  33%  (about  2.8  pF)  to  52%  (about  1.9 
pF)  at  the  20  cm  depth.  This  neutron  technique 
promises  to  be  a  simple  and  reliable  measurement 
that  depends  on  the  counting  statistics  of  neutrons. 
(Author's  abstract) 
W87-O2014 


IN  SITU  MEASUREMENT  OF  FIELD-SATU- 
RATED HYDRAULIC  CONDUCTIVITY,  SORP- 
TIVITY,  AND  THE  ALPHA-PARAMETER 
USING  THE  GUELPH  PERMEAMETER, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

W.  D.  Reynolds,  and  D.  E.  Elrick. 

Soil  Science  SOSCAK,  Vol.  140,  No.  4,  p  292-302, 


October  1985.  3  fig,  5  tab,  16  ref. 

Descriptors:  'Permeameters,  'Hydraulic  conduc 
tivity,  'Soil  moisture  meters,  'Sorption,  'Alphi 
parameter,  'Guelph  permeameter  method,  *Pei 
meability  coefficient,  Richards  analyses,  Laplac 
analyses,  'Capillarity,  'Infiltration,  Measuring  we 
radius,  Equations,  Soil  cores,  Pressure  head,  So 
types. 

The  Guelph  permeameter  method  was  used  i 
0.02-m-  and  0.03-m-radius  wells  to  measure  in  tit 
the  field  saturated  hydraulic  conductivity  (K  su 
fs)  and  matrix  flux  potential  (phi  sub  m)  of 
heterogeneous,  anisotropic,  structured  loam  aoi 
The  K  sub  fs  estimates,  obtained  using  both  Rid 
ards  (GP-R)  and  Laplace  (GP-L)  analyses,  wer 
compared  with  saturated  hydraulic  conductivit 
measurements  (K  sub  s)  obtained  using  vertical] 
and  horizontally  oriented,  'undisturbed'  soil  coret 
The  phi  sub  m  values,  obtained  using  both  GP-1 
and  the  Gardner  (GP-G)  analyses,  were  used  i 
estimating  soil  sorptivity  (S)  and  the  alpha-paramc 
ter  of  the  exponential  hydraulic  conductivity-prei 
sure  head  relationship  for  infiltration.  The  K  sub  1 
values  effectively  averaged  the  vertical  and  hori 
zontal  K  sub  s  values.  In  accordance  with  th 
theoretical  prediction,  the  GP-L  calculation  of  I 
sub  fs,  which  neglects  capillarity,  significant); 
overestimated  the  GP-R  calculation,  which  ac 
counts  for  capillarity.  The  mean  S  estimates  ob 
tained  are  plausible  for  the  soil  type  and  condi 
tions,  but  the  alpha  values  are  high  relative  to  som 
published  values.  K  sub  fs  and  Phi  sub  m  estimate 
from  the  GP-R  analysis  are  considered  valid  am 
accurate  if  they  are  both  positive  and  both  lowe 
than  their  corresponding  GP-L  and  GP-G  esti 
mates.  (Rochester-Pi  1) 
W87-02016 


STATIC  AND  DYNAMIC  THREE-DIMENSION 
AL  STUDDZS  OF  WATER  IN  SOIL  USIN( 
COMPUTED  TOMOGRAPHIC  SCANNING, 

EMBRAPA-UEPAE,  Sao  Carlos  (Brazil). 

S.  Crestana,  S.  Mascarenhas,  and  R.  S.  Pozzi- 

Mucelli. 

Soil  Science  SOSCAK,  Vol.  '40,  No.  5,  p  326-332 

November  1985.  5  fig,  11  ref. 

Descriptors:  'Computed  tomography,  'Soil  watei 
'Soil  texture,  'Soil  horizons,  'Sand,  'Loani 
'Measuring  instruments,  Brazil,  Italy,  Linear  equa 
tion,  Hounsfield  units. 

X-ray  transmission,  computed  tomography  (CT 
scanning  was  employed  to  measure  soil  wate 
characteristics  of  soils  of  different  textures:  the  A| 
horizon  of  a  Trieste,  Italy,  sandy  soil  and  a  Bane 
tos,  Brazil,  fine  sandy  loamy  soil.  It  is  shown  tha 
CT  can  be  used  to  measure  the  water  content  o 
soil  and  to  follow  dynamically  the  motion  of  wate 
in  soil  in  three  dimensions.  Furthermore,  inhomo 
geneities  of  water  content  and  motion  in  soil  cai 
be  observed  with  this  technique.  Using  a  third 
generation  CT  scanner,  several  different  tech 
niques  can  be  applied,  including  differential,  real 
time,  and  spatial  distribution  scanning  modes.  ^ 
linear  dependence  was  demonstrated  between  thi 
Hounsfield  units  used  in  CT  and  water  content 
(Rochester-PTT) 
W87-O2017 


THEORY,  CONSTRUCTION,  AND  OPER 
ATION  OF  SIMPLE  TENSIOMETERS, 

D.  I.  Stannard. 

Ground  Water  Monitoring  Review,  Vol.  6,  No.  3 

p  70-78,  Summer  1986.  9  fig,  15  ref. 

Descriptors:  'Tensiometers,  'Manufacture,  'Aer 
ation  zone,  'Matric  potential,  'Operation,  'Instal 
lation,  'Hazardous  waste  disposal,  Field  studies 
Soil  moisture  meters,  Cost  analysis,  Measuring  in 
struments. 

The  theory  of  construction  and  installation,  oper 
ation  and  measurement,  and  maintenance  of  thi 
mercury  tensiometer  are  described.  Although  thi 
tensiometer  often  has  been  ignored  in  unsaturatec 
zone  investigations,  hazardous  waste  disposal  stud 
ies  that  require  values  of  unsaturated  zone  matrii 
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tentials  will  expand  tensiometer  use.  The  essen- 
J  elements  of  a  tensiometer  are  a  porous  cup 
nnected  with  tubing  to  a  vacuum  gauge;  all  are 
led  with  water.  When  the  porous  cup  is  buried  in 
saturated  soil,  the  soil  draws  water  through  the 
p  wall  until  the  water  tension  inside  the  cup 
uals  the  surrounding  soil  water  tension.  The 
ision  is  transmitted  through  the  water-filled  tube 

an  accessible  vacuum  gauge  (manometer  or 
insducer)  and  is  recorded  manually  or  automati- 
Uy.  The  tensiometer  presented  here  is  suited  to 
ferse  on-site  applications;  it  is  constructed  of 
idily  available,  inexpensive  parts  and  can  meas- 
e  as  much  as  0.85  bar  of  tension.  A  good  hydrau- 

connection  between  porous  cup  and  soil  and 
sticulous  backfill  procedures  are  necessary  for 
curate  measurement  of  representative  matric  po- 
ltials.  (Rochester-PTT) 
87-02058 


(EXPENSIVE  FLOW-THROUGH  CELL  AND 
EASUREMENT  SYSTEM  FOR  MONLTOR- 
IG  SELECTED  CHEMICAL  PARAMETERS 
I  GROUND  WATER, 

inois   State   Water   Survey   Div.,    Champaign. 

]uatc  Chemistry  Section. 

E.  Garske,  and  M.  R.  Schock. 

round  Water  Monitoring  Review,  Vol.  6,  No.  3, 

79-84,  Summer  1986.  7  fig,  26  ref. 

sscriptors:  'Oxidation-reduction  potential,  •Con- 
cavity, 'Hydrogen  ion  concentration,  'Ground- 
iter  chemistry,  Membrane  filter,  Measuring  in- 
-uments,  Gran  plot  titration,  Field  tests,  Alkalini- 
Water  analysis. 

]  inexpensive  flow-through  cell  was  designed 
d  constructed  to  enable  the  accurate  measure- 
:nt  of  redox  potential  (Eh),  conductivity,  and  pH 
>m  shallow  monitoring  wells.  The  cell  accepts 
mple  water  from  inert-gas-operated  bladder 
mps.  The  electrodes  are  monitored  by  meters 
3unted  in  portable,  rugged  waterproof  carrying 
se.  The  cell  is  useful  for  monitoring  the  purging 
stagnant  water  from  the  well  prior  to  sample 
llection  for  chemical  analysis,  as  well  as  to  pro- 
le pH,  Eh,  and  conductivity  data  under  condi- 
ms  as  close  to  in  situ  as  presently  practical.  In 
injunction  with  the  development  of  the  flow- 
rough  cell  and  measuring  system,  a  portable  field 
:  was  constructed  and  equipped  to  determine  the 
talinity  of  the  water  via  modified  Gran  plot 
ration,  immediately  upon  sample  collection.  In 
dition  to  the  measurement  cell  system,  an  in-line 
embrane  filter  system  was  developed  that  includ- 
1  valves  to  sequentially  switch  to  different  filter 
tits  in  case  of  membrane  plugging.  (Author's 
•tract) 
'87-02059 


JLFUR  AND  CARBON  ISOTOPES  AS  TRAC- 
KS OF  SALT-MARSH  ORGANIC  MATTER 
LOW, 

arine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 

■sterns  Center. 

Dr  primary  bibliographic  entry  see  Field  2G. 

'87-02099 


ZADA  SYSTEMS  TODAY  AND  TOMORROW, 

□  gin ee ring  Design  Group,  Inc.,  Tulsa,  OK. 
.  H.  Heywood. 

'ATER  Engineering  &  Management  WENMD2, 
ol.  133,  No.  7,  p  18-20,  July  1986. 

fcscriptors:  *Water  treatment,  *SCADA  systems, 
Computers,  'Control  systems,  'Data  acquisition, 
Monitoring,  Remote  sensing,  Artificial  intelli- 
ence,  Water  management. 

he  evolution  and  application  of  computer-based 
ipervisory  control  and  data  acquisition  (SCADA) 
interns  for  process  monitoring  and  control  of 
;ater  distribution  and  treatment  systems  is  re- 
iewed.  Prospects  for  future  advancements  in 
CADA  systems  such  as  remote  maintenance 
lonitoring  capabili ties  and  the  application  of  artifi- 
ll  intelligence  are  also  discussed.  (Michael-PTT) 
W-02105 


COMPUTERIZED  GRID  PRESSURE  CON- 
TROL OF  DISTRIBUTION  SYSTEM  IS  SCADA 
BENCHMARK, 

Houston  Ground  Water  Section,  TX. 

L.  M.  Bowen,  and  C.  W.  Brown. 

WATER  Engineering  &  Management,  Vol.  133, 

No.  7,  p  21-22,  July  1986. 

Descriptors:  'Computers,  'Control  systems,  'Pres- 
sure distribution,  Data  acquisition,  Monitoring, 
Remote  sensing,  Metropolitan  water  management, 
Houston,  Tx. 

A  project  to  implement  a  supervisory  control  and 
data  acquisition  (SCADA)  system  for  grid  pressure 
control  of  the  Houston,  Tx.  water  distribution 
system  is  described.  When  completed,  the  upgrad- 
ed control  system  will  feature  dual  host  computers, 
'smart'  remote  terminal  units,  and  120  sensing 
points.  The  SCADA  system  will  provide  a  tool  for 
real-time  monitoring  and  control  of  water  produc- 
tion and  distribution  for  the  next  10  to  15  years. 
(Michael  -  PTT) 
W87-02106 


COMPUTERIZED  WATER  SYSTEM:  FROM 
PITFALLS  TO  PERFECTION, 

Greeley  and  Hansen,  Chicago,  IL. 

T.  Greif. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  7,  p  24-26,  July  1986. 

Descriptors:  'Computers,  'Water  treatment,  'Con- 
trol systems,  'Data  a  acquisition,  'Monitoring, 
Water  supply,  Illinois,  Pumping  plants,  Reservoir 
storage,  Metropolitan  water  management. 

A  computerized  monitoring  and  control  system 
was  developed  for  the  village  of  Mount  Prospect, 
IL.  When  its  water  supply  was  transitioned  from 
local  water  to  purchased  water  from  the  City  of 
Chicago.  The  computer  system  provides  automatic 
control  of  reservoir  refilling  and  high  service 
pumping  operations  based  on  two  alternate  modes 
of  level  control.  The  system  is  considered  an  effec- 
tive water  management  tool  by  eliminating  manual 
logging  of  operational  data  and  automating  system 
responses  to  demand  fluctuations.  (Michael-PTT) 
W87-02107 


CLIMATE  PREDICTION  IN  THE  TROPICS, 

Wisconsin  Univ.-Madison.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-02109 


URBAN  HYDROMETEOROLOGY  REVIEW, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-O2110 


PREPARATION  OF  UNSMEARED  SOIL  SUR- 
FACES AND  AN  IMPROVED  APPARATUS 
FOR  INFILTRATION  MEASUREMENTS, 

Sydney  Univ.  (Australia).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-02118 


FRAZIL  MEASURED  IN  THE  LABORATORY 
AND  IN  THE  FIELD, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Hyrdraulics  Research  Div. 
G.  Tsang. 

Nordic  Hydrology,  Vol.  17,  No.  2,  p  115-128, 
1986.  9  fig,  2  tab,  17  ref. 

Descriptors:  'Measuring  instruments,  'Data  acqui- 
sition, 'Frazil  ice,  Saline  water,  Ice,  Beauharnois 
Canal,  Quebec,  Agglomeration. 

Using  the  newly  developed  frazil  instrument,  the 
concentration  of  frazil  in  flowing  water  was  meas- 
ured in  the  laboratory  for  fresh  water  and  sea 
water  under  various  conditions.  The  concentration 
of  frazil  was  also  measured  in  the  Beauharnois 
Canal  near  Montreal.  Much  information  on  the 
agglomeration  characteristics  of  fresh  water  and 
sea  water  frazil  was  obtained  from  these  laboratory 


Data  Acquisition — Group  7B 

and  field  experiments,  although  more  work  is  still 
needed  in  adding  more  knowledge  to  this  frontier 
of  research.  The  frazil  instrument  may  be  used 
operationally  to  detect  and  monitor  frazil  continu- 
ously in  industrial  installations.  Because  of  the  deli- 
cate nature  of  the  instrument  and  the  fact  that  the 
sensing  surfaces  of  the  probes  can  easily  get  con- 
taminated by  foreign  materials  in  the  water,  fre- 
quent cleansing  and  maintenance  are  necessary. 
One  practical  way  of  incorporating  the  instrument 
into  an  industrial  warning  and  monitoring  system  is 
to  construct  a  small  diameter  by-pass  which  will 
take  water  samples  continuously  at  the  intake  and 
return  them  to  the  penstock  at  some  point  down- 
stream. In  the  middle  of  this  by-pass  will  be  an 
open  well  into  which  the  probes  can  be  immersed. 
Provisions  in  the  well  should  be  made  to  ensure 
that  no  frazil  would  enter  the  reference  probe. 
Over  the  well  a  small  heated  hut  may  be  built  to 
keep  the  instrument  from  the  hostile  environment 
and  to  facilitate  the  frequent  maintenance  and 
cleansing  of  the  instrument.  (Lantz-PTT) 
W87-02330 


SAMPLING  FRAMEWORK  FOR  OBTAINING 
A  STATISTICALLY  HOMOGENEOUS  POPU- 
LATION OF  DRAINAGE  BASINS, 

Ondo  State  Univ.,  Ado-Ekiti  (Nigeria).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-02386 


APPLICATION  OF  SURFACE  GEOPHYSICS 
TO  GROUND  WATER  MANAGEMENT  PLAN- 
NING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02453 


ELECTRICAL  RESISTIVITY/TERRAIN  CON- 
DUCTIVITY SURVEYS  TO  TRACE  PROCESS 
WASTEWATER  LEACHATE  IN  GROUNDWAT- 
ER  FROM  A  SPRAY  IRRIGATION  SYSTEM, 

Jordan  Gorrill  Associates,  Portland,  ME. 

R.  P.  Allen,  R.  Popma,  and  P.  Doolen. 

IN:  The  Second  Annual  Eastern  Regional  Ground 

Water  Conference,   July    16-18,    1985,   Portland, 

Maine.  1985.  p  243-251,  2  fig,  2  tab. 

Descriptors:  'Resistivity,  'Conductivity,  *Lea- 
chates,  'Groundwater  pollution,  'Spray  irrigation, 
Path  of  pollutants,  Sludge  dewatering,  Water  pol- 
lution sources,  Plumes,  Water  pollution  control, 
Groundwater  quality,  Sedimentation. 

This  ground  conductivity  survey  corroborated  ear- 
lier studies  which  indicated  leachate  was  entering 
the  groundwater  flow  regime  via  discharge  pipes 
from  an  ash  disposal  site  into  an  unlined  drainage 
ditch  south  and  southwest  of  the  ash  disposal  site. 
Leakage  from  the  surface  water  discharge  pipe 
from  the  sedimentation  pond  was  also  shown  to  be 
contributing  to  groundwater  contamination.  In  ad- 
dition, the  survey  also  identified  another  potential 
source  of  groundwater  contamination,  the  sludge 
dewatering  pond.  The  results  from  the  20-m  coil 
spacing  also  indicated  that  the  sludge  dewatering 
pond  may  be  providing  a  pathway  for  deeper 
leachate  migration.  A  comparison  of  results  be- 
tween the  November  1984  and  April  1985  surveys, 
indicated  a  slight  seasonal  variation  in  the  intensity 
of  the  plume,  attributable  to  leachate  discharge  in 
the  springs.  Little  migration  of  the  plume  was 
shown  between  November  1984  and  April  1985 
survey.  Continued  monitoring  of  ground  conduc- 
tivity along  the  permanently  established  survey 
lines  will  enable  an  evaluation  of  the  effectiveness 
of  planned  remedial  measures  on  improving 
groundwater  quality  downgradient  of  the  site.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02454 


MONITORING  PLUME  MIGRATION  USING 
GROUND  SURFACE  CONDUCTIVITY, 

Empire-Thomsen,  Groton,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02455 
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CONVENTIONAL  AND  STATE-OF-THE-ART 
GEOPHYSICAL  TECHNIQUES  FOR  FRAC- 
TURE DETECTION, 

Weston  Geophysical  Corp.,  Westborough,   MA. 
J.  P.  Imse,  and  E.  N.  Levine. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  261-276,  10  fig,  1  ref. 

Descriptors:  'Geophysics,  'Geologic  fractures, 
•Cost  analysis,  Bedrock,  Case  studies,  New  York, 
Massachusetts,  Radar,  Refractivity,  Seismology, 
Groundwater,  Hydraulic  conductivity. 

Geophysical  techniques  are  routinely  utilized  and 
widely  recognized  as  accurate  and  cost-effective 
methods  to  determine  depth  to  rock,  identify  sub- 
surface materials,  and  locate  contaminants.  The 
location  and  evaluation  of  bedrock  fractures  is  a 
commonly  overlooked  application  for  geophysical 
investigations.  Bedrock  fractures,  particularly 
zones  of  fractures,  typically  result  in  directional 
anisotropy  of  characteristic  electrical  properties 
and  seismic  velocities.  Case  histories  of  geophysi- 
cal investigations  in  carbonate  terrain  of  northern 
New  York  and  crystalline  bedrock  of  eastern  Mas- 
sachusetts are  discussed  to  illustrate  the  utility  of 
geophysical  methods  for  future  studies.  A  conven- 
tional suite  of  geophysical  techniques,  including 
ground  penetrating  radar  and  seismic  refraction, 
were  used  in  New  York.  The  focus  of  this  paper, 
bedrock  fractures,  are  shown  to  be  mappable  using 
conventional  and  state-of-the-art  geophysical 
methods.  Conventional  techniques  such  as  seismic 
refraction  and  ground  penetrating  radar  are  ideally 
suited  to  mapping  bedrock  fracture  zones.  A  new 
technique,  wide  angle  vertical  seismic  profiling, 
has  been  developed  to  be  able  to  locate,  map  the 
lateral  extent,  and  determine  the  hydraulic  conduc- 
tivity of  water  bearing  features  in  bedrock.  (See 
also  W87-02437)  (Lantz-PTT) 
W87-02456 


CONTINUOUS  SEISMIC-REFLECTION  PRO- 
FILING OF  A  GLACIAL-DPJFT  DEPOSIT  ON 
THE  SACO  RTVER,  MAINE  AND  NEW  HAMP- 
SHIRE, 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

D.  J.  Morrisey,  F.  P.  Haeni,  and  D.  H.  Tepper. 
IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,   July    16-18,    1985,   Portland, 
Maine.  1985.  p  277-296,  9  fig,  2  tab,  25  ref. 

Descriptors:  'Geophysics,  'Glacial  drift,  'Saco 
River,  'Maine,  'New  Hampshire,  Seismology, 
Aquifers,  Test  holes,  Drilling,  Data  interpretation, 
Sand,  Sediments,  Fryeburg. 

Continuous  seismic-reflection  profiling  is  an  effi- 
cient geophysical  technique  for  obtaining  geohy- 
drologic  information  for  aquifers  that  directly  un- 
derlie surface  water.  This  technique  was  used  to 
determine  the  stratigraphy  of  an  unconsolidated 
aquifer,  and  depth  to  bedrock,  in  the  Saco  River 
valley,  Maine  and  New  Hampshire.  The  reflection 
profiles  were  also  used  to  select  test-drilling  loca- 
tions. Continuous  seismic-reflection  records  were 
obtained  during  a  2-day  period  in  June  1984,  along 
a  12-mile  reach  of  the  Saco  River  near  Center 
Conway,  New  Hampshire  and  Fryeburg,  Maine.  A 
small  outboard-powered  boat  was  used  to  collect 
data  in  water  depths  that  ranged  from  1.5  to  10 
feet.  The  reflection  records  were  interpreted  using 
velocities  determined  from  seismic-refraction  sur- 
veys run  in  the  area.  Depth  to  bedrock  determined 
from  the  reflection  records  ranged  from  3  to  225 
feet.  The  records  also  indicated  that  much  of  the 
overburden  consisted  of  fine-grained  sediments 
that  contained  isolated  areas  of  coarse-grained  ma- 
terial. Test  drilling  verified  the  interpreted  depth 
to  bedrock,  the  existence  of  predominantly  fine- 
grained sediment,  and  showed  that  much  of  the 
coarse-material  is  glacial  till.  A  deposit  of  well 
sorted,  coarse  sand  was  detected  above  the  till  near 
the  populated  area  of  Fryeburg.  (See  also  W87- 
02437)  (Author's  abstract) 
W87-02457 


EVALUATION  OF  GROUND  WATER   WELL 
SUPPLIES  IN  COASTAL  NEW  HAMPSHIRE 


BY  UTILIZING  SURFACE  PDZZOMETRIC  IN- 
FORMATION, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02460 


GROUND  WATER  MONITORING  AT  A  HAZ- 
ARDOUS WASTE  FACILITY  LOCATED  OVER 
FRACTURED  VOLCANIC  ROCK, 

R.  S.  Farrell. 

IN:  The  Second  Annual  Eastern  Regional  Ground 
Water  Conference,  July  16-18,  1985,  Portland, 
Maine.  1985.  p  435-448,  5  fig. 

Descriptors:  'Groundwater  pollution,  'Monitor- 
ing, 'Hazardous  wastes,  Volcanoes,  Path  of  pollut- 
ants, Aquifers,  Test  wells,  Groundwater  move- 
ment, Basalt. 

An  existing  hazardous  waste  facility  has  applied 
for  permits  under  264.  The  site  presents  different 
problems  in  the  characterization  of  the  hydrogeo- 
logy  because  of  the  complications  related  to  frac- 
tured rock  that  underlies  the  facility.  The  site  is 
underlain  by  180  ft  of  unconsolidated  sediments 
over  fractured  basalt.  The  uppermost  aquifer 
occurs  above  the  contact  with  the  basalt.  The  site 
characterization  has  presented  some  unique  prob- 
lems in  establishing  a  monitoring  well  network.  At 
the  site,  an  attempt  is  being  made  to  assess  the 
fracture  characteristics  through  180  ft  of  uncon- 
solidated sediment.  The  determination  that  the 
rock  can  be  treated  as  a  bulk  porous  media  has  yet 
to  be  made.  At  the  site,  it  appears  that  discrete 
fractured  zones  control  the  groundwater  flow  both 
in  the  overlying  sediments  and  in  the  basalt.  (See 
also  W87-02437)  (Author's  abstract) 
W87-02466 


GROUND  WATER  MONITORING  IN  FLORI- 
DA -  LIVING  WITH  HYDROLOGIC  AND 
REGULATTVE  PECULIARmES, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-0250O 


POINT-IN-TIME  COMPARISON;  AN  ALTER- 
NATIVE TO  THE  STATISTICAL  REQUIRE- 
MENTS OF  RCRA  ACCEPTED  BY  EPA, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02501 


POLLUTION       POTENTIAL       AND       REAL 
ESTATE, 

Snell  Environmental  Group,   Inc.,  Lansing,  MI. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O2502 


PROGRESSIVE  SITE  EVALUATION, 

OH.  Materials  Co.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O2503 


GUIDELINES  FOR  MONITORING  WELL  IN- 
STALLATION, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
B.  B.  Gear,  and  J.  P.  Connelly. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  83-115,  1 
fig,  1  tab,  8  ref,  4  append. 

Descriptors:  'Standards,  'Monitoring  wells, 
•Groundwater  pollution,  'Installation,  Solid 
wastes,  Waste  disposal,  Wisconsin,  Wells,  Ground- 
water, Geohydrology,  Chemical  properties,  Bore- 
holes. 

The  Bureau  of  Solid  Waste  Management,  Wiscon- 
sin Department  of  Natural  Resources  (WDNR), 
has  developed  guidance  for  installing  groundwater 
monitoring  wells  near  existing  and  proposed  solid 
waste  disposal  facilities  in  Wisconsin.  The  guide- 
lines contain  requirements  and  suggestions  for  de- 
signing, installing  and  abandoning  wells  and  pre- 
paring reports  to  document  groundwater  monitor- 


ing wells  and  borings.  The  WDNR  recognizes  thi 
the  well  designs  recommend  in  the  guidelines  ma 
not  always  be  appropriate  because  the  hydrogeok 
gic  and  chemical  environments  can  vary  conside 
ably.  Therefore,  the  WDNR  will  be  flexible  i 
applying  the  guidelines  to  alternative  well  desigi 
as  long  as  the  proposed  wells  can  provide  rehab] 
hydrogeologic  information  and  will  not  contribul 
to  further  groundwater  contamination.  (See  all 
W87-02497)  (Author's  abstract) 
W87-02505 


DESIGN  AND  INSTALLATION  OF  DEE] 
MULTILEVEL  PIEZOMETER  NESTS  IS  CO 
LUMBIA  RTVER  BASALTS  AT  THE  HANFOR1 
SITE,  WASHTNGTON, 

Atomics  International  Div.,  Richland,  WA.  Reel 

well  Hanford  Operations. 

R.  L.  Jackson,  and  M.  D.  Veatch. 

IN:  Proceedings  of  the  Fifth  National  Symposiui 

and    Exposition    on    Aquifer    Restoration    an 

Ground  Water  Monitoring,  May  21-24,  1985,  Th 

Fawcett  Center,  Columbus,  Ohio.  1985.  p  144-16! 

10  fig,  1  tab,  22  ref. 

Descriptors:  'Piezometers,  'Monitoring,  'Geohy 
drology,  'Design  standards,  'Installation,  'Colum 
bia  River,  'Basalt,  'Hanford  Site,  'Washington 
Waste  disposal,  Radioactive  wastes,  Borehole! 
Waste  storage,  Cement,  Pump  tests. 

The  Basalt  Waste  Isolation  Project  (BWIP)  wa 
established  in  1976  as  part  of  the  National  Wast 
Terminal  Storage  Program,  now  the  Office  of  Ci 
vilian  Radioactive  Waste  Management.  The  BWI1 
objective  is  to  assess  the  suitability  of  basalt  as  i 
repository  medium  for  the  long-term  storage  o 
commercial  high-level  radioactive  waste.  As  par 
of  the  hydrogeologic  characterization  activities 
BWIP  designed  and  installed  multilevel  piezomete 
nests  at  three  borehole  cluster  sites  within  am 
adjacent  to  the  18-square  mile  reference  repositor] 
location.  These  borehole  cluster  sites  will  providi 
multilevel  piezometric  baseline  data  across  the  ref 
erence  repository  location  prior  to,  during,  am 
after  drilling  a  large-diameter  exploratory  shaft 
They  will  also  be  used  to  monitor  future  hydraulic 
stress  tests  on  a  large  scale.  Three  series  of  piezom 
eter  nests  (A-,  C-,  and  D-series)  were  installed  a 
three  borehole  cluster  sites  in  nine  hydrogeologic 
units  from  a  depth  of  about  500  to  3,700  feet  withii 
the  Columbia  River  Basalt  Group.  These  multile 
vel  monitoring  zones  are  isolated  from  each  othei 
and  the  next  overlying  hydrogeologic  unit  by  high- 
density  cement  seals.  The  A-series  piezometei 
nests  monitor  two  shallow  sedimentary  units.  The 
C-series  piezometer  nests  monitor  basalt  flow  topi 
in  the  six  deepest  zones.  The  D-series  piezometei 
monitors  an  intermediate  sedimentary  unit.  Each 
piezometer  tube  was  developed  by  air-lift  pumping 
to  complete  the  installation  prior  to  installing 
downhole  pressure  transducers.  (See  also  W87- 
02497)  (Author's  abstract) 
W87-02508 


MONITORING  WELLS  -  CHICAGO  TARP, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02509 


FACTORS  REQUIRING  RESOLUTION  IN  IN- 
STALLING VADOSE  ZONE  MONITORING 
SYSTEMS, 

Woodward-Clyde  Consultants,  Santa  Ana,  CA. 
G.  A.  Robbins,  and  M.  M.  Gemmell. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  184-196, 
3  fig,  1  tab,  5  ref. 

Descriptors:  'Vadose  zone,  'Monitoring  wells, 
'Installation,  Regulations,  Standards,  Groundwat- 
er quality,  Water  quality  control.  Path  of  pollut- 
ants, Fate  of  pollutants,  Measuring  instruments, 
Geophysics. 
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ncreasingly,  regulations  by  federal,  state  and  local 
gencies  are  being  developed  that  require  the  in- 
tallation  of  vadose  zone  monitoring  systems  for 
azardous  chemical  facilities  in  addition  to,  or  in 
eu  of,  conventional  groundwater  monitoring 
/ells.  Compared  to  a  groundwater  monitoring  ap- 
roach,  vadose  zone  monitoring  systems  may 
ennit  earlier  detection  of  chemical  leakage  and 
is)  costly  clean  up  of  contamination.  The  effective 
se  of  vadose  zone  monitoring  systems  in  detecting 
ontamination  depends  on  many  factors.  Without 
roper  consideration  of  these  factors,  a  vadose 
one  monitoring  system  may  not  give  as  high  a 
ivel  of  reliability  as  a  groundwater  monitoring 
,stem.  Major  factors  to  consider  in  installing  a 
adose  zone  monitoring  system  are:  type  of  instru- 
lents  and  frequency  of  monitoring.  Means  to 
i  aluate  these  factors  in  a  comprehensive  fashion 
ive  been  lacking.  Based  on  recent  experience  in 
[stalling  and  operating  vadose  zone  monitoring 
/stems,  criteria  and  methods  useful  in  resolving 
ic  above  factors  have  been  developed.  Types  of 
istruments  can  be  classified  as  either  direct  (lysim- 
ier,  vapor  probe)  or  indirect  (tensiometer,  con- 
uctivity  probe).  A  combination  of  the  two  is 
eeded  for  reliability.  The  depth,  location  and 
umber  of  instruments  depend  on  the  geometry  of 
le  facility,  the  number  and  size  of  likely  contami- 
int  leakage  points  in  engineered  barriers,  proper- 
n  of  the  material  being  monitored,  the  effective 
idius  of  monitoring  for  each  instrument,  vadose 
me  properties,  and  types  of  remedial  actions  that 
•e  available.  The  frequency  of  monitoring  largely 
spends  on  the  rate  of  movement  of  the  contami- 
int.  Evaluating  the  above  factors  requires  some 
vel  of  modeling  and  preliminary  field  testing. 
ice  also  W87-02497)  (Author's  abstract) 
'87-02510 


OMPAR1SON  OF  SAMPLING  MECHANISMS 
VAILABLE  FOR         SMALL-DIAMETER 

ROUND  WATER  MONITORING  WELLS, 

iP,  Inc.,  Worthington,  OH. 

.  M.  Nielsen,  and  G.  L.  Yeates. 

<J:  Proceedings  of  the  Fifth  National  Symposium 

id    Exposition    on    Aquifer    Restoration    and 

round  Water  Monitoring,  May  21-24,  1985,  The 

iwcett  Center,  Columbus,  Ohio.  1985.  p  237-270, 

fig,  13  tab,  18  ref. 

escriptors:  *Water  sampling,  'Groundwater 
lality,  •Monitoring  wells,  Aquifers,  Sampling  de- 
ces,  Design  standards. 

be  objective  of  most  groundwater  quality  mom- 
ring  programs  is  to  obtain  samples  that  are  'rep- 
sentative'  or  that  retain  the  physical  and  chemi- 
tl  properties  of  the  groundwater  in  an  aquifer. 
[any  factors  can  influence  whether  or  not  a  par- 
:ular  sample  is  representative,  but  perhaps  the 
ost  critical  factor  is  the  method  or  type  of  sam- 
ing  device  used  to  retrieve  the  sample.  In  select- 
g  a  sampling  device  for  a  monitoring  program, 
e  professional  must  consider  a  number  of  details. 
mong  the  considerations  are:  the  outside  diame- 
r  of  the  device,  the  overall  impact  of  the  device 
l  groundwater  sample  integrity  (including  the 
aterials  from  which  the  sampling  device  and 
sociated  equipment  are  made  and  the  method  by 
hich  the  device  delivers  the  sample),  the  capabil- 
1  of  the  device  to  purge  the  well  of  stagnant 
ater,  the  rate  and  the  ability  to  control  the  rate  at 
hich  the  sample  is  delivered,  the  depth  limita- 
ws  of  the  device,  the  ease  of  operating,  cleaning 
id  maintaining  the  device,  the  portability  of  the 
:vice  and  required  accessory  equipment,  the  reli- 
lility  and  durability  of  the  device,  and  the  initial 
id  operational  cost  of  the  device  and  accessory 
luipment.  Based  on  these  considerations,  each  of 
e  devices  available  for  sampling  groundwater 
om  small-diameter  wells  has  its  own  unique  set  of 
Wantages  and  disadvantages  that  make  it  suitable 
I  sampling  under  specific  sets  of  conditions.  No 
ie  sampling  device  is  applicable  to  all  sampling 
tuations.  (See  also  W87-02497)  (Lantz-PTT) 
'87-02512 


EOPHYSICAL  DETECTION  OF  GRAVEL 
HANNELS  DM  UNCONSOLIDATED  SEDI- 
IENTS, 

US  Corp.,  Pittsburgh,  PA. 


For  primary  bibliographic  entry  see  Field  2F 

W87-02517 


SUBSURFACE  HYDROCARBON  VAPORS: 
LOW  LEVEL  SAMPLING  AND  ANALYTICAL 
TECHNIQUES  APPLICABLE  TO  THEIR 
roENTIFICATION/MrriGATION, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-02526 


UNSATURATED  ZONE  MONITORING  AND 
RECOVERY  OF  UNDERGROUND  CONTAMI- 
NATION, 

Terra  Vac,  Inc.,  Dorado,  PR. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02532 
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VARIABHJTY  OF  DENSITY  ESTIMATES  AND 
THE  OPTIMIZATION  OF  SAMPLING  PRO- 
GRAMS FOR  STREAM  BENTHOS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-01807 


MAPPING  PALEOCHANNELS  ES  FLUVIAL 
DEPOSITS  THROUGH  THE  APPLICATION 
OF  GEOTECHNICAL  STRATIGRAPHY, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-01841 


CLASSD7ICATION  OF  THE  QUALITY  OF  SUR- 
FACE WATERS  BY  MEANS  OF  PATTERN 
RECOGNITION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01860 


IMPROVEMENT  OF  THE  REPRESENTATION 
OF  WATER  QUALITY  BY  APPLICATION  OF 
INFORMATION  THEORY, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Dept. 

of  Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-01861 


WATIN  -  A  COMPUTER  PROGRAM  FOR  GEN- 
ERATED rNPUT  FILES  FOR  WATEQF, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
C.  O.  Moses,  and  J.  S.  Herman. 
Ground  Water  GRWAAP,  Vol.  24,  No.  1,  p  83-89, 
January-February  1986.  2  fig,  1  tab,  7  ref,  append. 

Descriptors:  'Computer  programs,  'Data  storage 
and  retrieval,  'Fortran,  'Data  interpretation,  Geo- 
chemical  models,  Saturation,  Speciation. 

WATIN  is  a  FORTRAN  77  program  for  creating 
and  modifying  input  files  of  analytical  data  for 
WATEQF,  the  aqueous  geochemical  speciation/ 
saturation  model.  WATIN  uses  menus  to  display 
information  about  the  data  file  and  to  accept  new 
information  from  the  user.  In  addition  to  providing 
basic  editing  functions,  WATIN  provides  default 
values  for  WATEQF  parameters  and  checks  for 
errors  and  inconsistencies  in  the  data  file.  WATIN 
simplifies  and  streamlines  access  to  WATEQF  for 
both  researchers  and  students,  and  along  with 
WATEQF,  can  be  an  important  part  of  a  geo- 
chemical data  analysis  system.  (Author's  abstract) 
W87-01880 


COMPARATTVE  ANALYSIS  OF  TECHNIQUES 
FOR  SPATIAL  ENTERPOLATION  OF  PRE- 
CIPITATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
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W87-01909 


OPTIMAL  H)ENTIFICATION  OF  MUSKIN- 
GUM ROUTING  COEFFICIENTS, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Civil 

Engineering. 

J.  S.  Wu,  E.  L.  King,  and  M.  Wang. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

3,  p  417-421,  June  1985  4  fig,  3  tab,  7  ref. 

Descriptors:  'Flood  routing,  'Statistics,  'Hydro- 
graphs,  Muskingum  routing  coefficients,  Graphical 
method,  Hydrologic  problems. 

Traditionally,  identification  of  the  Muskingum 
routing  coefficients  has  been  based  on  observations 
of  the  linearity  of  a  loop  formed  by  graphically 
plotting  a  forward  and  a  reverse  path.  This  graphi- 
cal procedure  is  time-consuming  and  may  not  mini- 
mize the  error  of  estimation.  A  procedure  was 
developed  to  improve  the  drawbacks  of  the  graph- 
ical method.  This  procedure  calls  for  the  use  of 
least  square  regression  on  the  forward  and  reverse 
paths  to  determine  their  respective  slopes,  and  the 
use  of  statistical  t-test  to  evaluate  the  hypothesis 
that  these  two  slopes  are  equal.  The  computational 
procedure  is  repeated,  using  incremental  values  of 
the  flow  weighting  coefficient,  x.  A  graph  of  the 
computed  t-value  versus  x  can  be  constructed.  The 
optimal  value  of  x,  as  read  from  the  graph,  occurs 
at  the  minimum  computed  t-value.  The  procedure 
was  applied  to  three  examples.  The  first  example 
was  taken  from  the  'Handbook  of  Applied  Hydrol- 
ogy' (Chow,  1964).  The  second  example  was  taken 
from  the  text  'Hydrology  for  Engineers'  (Linsley, 
et  al,  1982).  The  third  example  was  taken  from  a 
homework  problem  from  the  text  'Water  Re- 
sources Engineering'  (Linsley  and  Franzini,  1979). 
The  procedure  is  superior  to  the  graphical  method 
for  the  three  examples,  resulting  in  a  reduction  of 
the  error  squares  by  factors  ranging  from  5  to  6. 
Although  in  many  cases  the  errors  encountered  in 
field  measurements  of  flow  could  be  greater  than 
results  obtained  by  using  a  better  fit  procedure  for 
flow  routing,  it  is  felt  that  a  systematic  and  simple 
approach  of  parameter  estimation  is  essential  to 
practical  uses  for  hydrologic  problems.  The  three 
examples  cited  in  this  paper  include  hydrographs 
consisting  of  well-defined  single  peaks;  therefore, 
the  procedure  may  have  its  limitation  when  it  is 
extended  to  hydrographs  of  multiple  peaks. 
(Peters-PTT) 
W87-01913 


USENG  LANDSAT  DATA  TO  CLASSIFY  LAND 
USE  FOR  ASSESSING  THE  BASINWIDE 
RUNOFF  DTOEX, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01928 


DERIVATION  OF  LAND  QUALITIES  TO 
ASSESS  ENVIRONMENTAL  PROBLEMS 
FROM  SOD1  SURVEYS, 

Stichting     voor     Bodemkartering,     Wageningen 
(Netherlands).  Dept.  of  Soil  Chemistry. 
A.  Breeuwsma,  J.  H.  M.  Wosten,  J.  J. 
Vleeshouwer,  A.  M.  van  Slobbe,  and  J.  Bouma. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  1,  p  186-190,  January-February  1986. 
4  fig,  5  tab,  13  ref. 

Descriptors:  'Digitized  maps,  'Maps,  Mapping, 
•Soil  surveys,  'Travel  times,  'Cation  exchange 
capacity,  'Phosphate  sorption  capacity,  'Soil  tex- 
ture, 'Organic  matter,  'Aluminum,  'Iron,  'Land 
classification,  Sand,  Spatial  variability,  Soil  chemis- 
try, Computer  mapping,  Water  table,  Environmen- 
tal impact  assessment,  Netherlands. 

A  digitized  soil  map  (scale  1:50,000)  of  a  sandy 
area  of  2,000  ha  in  the  Netherlands  was  used  to 
derive  interpretive  maps  showing  gradations  of 
three  land  qualities  of  importance,  in  assessing  envi- 
ronmental problems  (travel  times  of  water,  cation 
exchange  capacity  (CEC),  and  phosphate  sorption 
capacity  (PSC)).  Transfer  functions  were  defined 
relating  soil  characteristics  (texture,  organic  matter 
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content,  and  oxalate-extractable  Al  and  Fe,  inte- 
grated across  horizons  designations)  to  land  quali- 
ties. Water  table  levels  were  defined  in  terms  of  the 
mean  highest  and  the  mean  lowest  levels.  Land 
qualities  were  expressed  in  terms  of  classes  that 
spanned  a  range  of  observed  spatial  variability. 
The  interactive  graphics  computer  system  em- 
ployed can  produce  interpretive  maps  from  the  soil 
maps  almost  instantly,  given  selected  inputs  such  as 
specified  water  table  levels.  (Author's  abstract) 
W87-01995 


ESTIMATING  SOIL  WATER  CHARACTERIS- 
TICS FROM  SIMPLER  PROPERTIES  OR  LIM- 
ITED DATA, 

Agricultural     Research    Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field   2G. 
W87-O2034 


ATMOSPHERIC  DEPOSITION  TO  REMOTE 
RECEPTORS:  LH.  STATISTICAL  ANALYSIS 
OF  PRECD7ITATION  DATA  FROM  THE 
LLWAS-NETWORK, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-02199 


SYSTEMATIC  APPROACH  FOR  EVALUAT- 
ING THE  QUALITY  OF  GROUND  WATER 
MONITORING  DATA, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
J.  A.  Campbell,  and  W.  R.  Mabey. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  271-282, 
2  tab,  5  ref. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
•Data  interpretation,  Management  planning,  Bore- 
holes, Performance  evaluation,  Statistical  studies, 
Field  tests,  Information  exchange. 

The  recognition  and  assurance  of  the  quality  of 
groundwater  monitoring  data  are  crucial  to  the 
correct  assessment  of  the  magnitude  and  extent  of 
a  groundwater  contamination  problem.  This  paper 
addresses  an  approach  being  developed  to  system- 
atically evaluate  the  quality  of  a  given  set  of 
groundwater  monitoring  data  collected  during  site 
investigation/remedial  action  efforts.  The  system 
consists  of  a  checklist  of  criteria,  grouped  into  four 
major  categories,  which  can  be  applied  to  labora- 
tory or  field  measurements.  The  first  category, 
basis  of  measurement,  considers  whether  the  ap- 
propriate sampling,  boring,  and/or  analytical 
methods  were  chosen  to  obtain  the  measurement 
and  the  limitations  of  each  method.  Secondly,  ap- 
plication of  the  method  is  assessed.  This  includes 
examination  of  the  extent  to  which  procedures 
were  correctly  performed,  the  use  of  quality  con- 
trol measures  and  calibration,  and  possible  sources 
of  error  in  the  measurements.  Third,  evaluation  of 
applied  statistical  methods  is  made,  with  consider- 
ation of  which  statistics  are  meaningful  in  a  given 
context  and  whether  measurements  are  reproduci- 
ble. The  final  category,  corroborative  information, 
considers  whether  independent  data  or  other  infor- 
mation are  available  that  add  credibility  to  the 
values  measured.  In  this  approach,  a  'high  quality' 
data  value  is  defined  as  one  in  which  accuracy  is 
supported  by  meeting  the  above  criteria.  When 
accompanied  by  precision  information,  high  qual- 
ity data  allow  for  defensible  assessments  and  ac- 
tions. This  evaluation  system  is  useful  in  develop- 
ing monitoring  programs  and  in  guiding  documen- 
tation of  field  and  laboratory  methods  during  data 
collection.  It  relies  heavily  on  experienced  judge- 
ment and  can  be  a  catalyst  for  beneficial  exchange 
of  knowledge  and  ideas  among  groundwater  pro- 
fessionals. (See  also  W87-02497)  (Author's  ab- 
stract) 
W87-025I3 
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MISSISSD7PI-ATCHAFALYA    DIVERSION:    A 

NEW  PERSPECTIVE, 

For  primary  bibliographic  entry  see  Field  6B. 

W87-01843 


SUPPLY  SIDE  ENGINEERING, 

For  primary  bibliographic  entry  see  Field  6B. 
W87-02261 


MICROTUNNELING:  NO  PD?E  DREAM, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-02262 


ESSTANT  HYDRO  FORECASTING, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-02263 


SALINE  WATER  USE  IN  POWERPLANTS 
CASE  STUDDZS, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02493 


SUBSURFACE  POLLUTION  CONTAINMENT 
VSTNG  A  COMPOSITE  SYSTEM  VERTICAL 
CUT-OFF  BARRIER, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
G.  W.  Druback,  and  S.  V.  Arlotta. 
IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  400-411, 
6  fig. 

Descriptors:  'Containment  systems,  •Cutoffs, 
•Materials  engineering,  *Groundwater  pollution, 
•Water  pollution  control,  Water  quality  control, 
Polyethylene,  Sand,  New  Brunswick,  Barriers, 
New  Jersey,  Landfill,  Leachates. 

The  migration  of  polluted  groundwater  or  leachate 
from  contaminated  sites  or  waste  disposal  areas, 
especially  abandoned  or  'orphan'  sites,  is  an  envi- 
ronmental problem  of  national  proportions.  A  new 
and  unique  composite  construction  system  has 
been  developed  to  construct  a  vertical  barrier  to 
prevent  this  migration.  The  system  is  a  hybrid  cut- 
off wall,  which  is  constructed  with  high  density 
polyethylene  (HDPE)  and  sand  backfill,  and  in- 
stalled by  using  the  slurry  trench  construction 
method.  Once  installed,  a  very  low  permeability 
composite  barrier  is  established  with  several 
unique  engineering  properties.  The  overall  concept 
and  construction  methodology  was  demonstrated 
during  a  full  scale  construction  test  at  a  sanitary 
landfill  in  New  Brunswick,  New  Jersey  during  the 
Fall  of  1982.  The  test  was  planned  to  demonstrate 
the  feasibility  of  the  techniques  and  materials  used 
to  construct  this  composite  system  under  generally 
difficult  (by  design)  conditions.  The  test  also  dem- 
onstrated the  major  advantages  of  the  system  over 
other  types  of  cut-off  wall  construction.  The  com- 
posite system  essentially  functions  as  a  cut-off  wall 
with  redundant  features  for  controlling  horizontal 
seepage.  A  100  mil  HDPE  sheet  is  used  to  form  an 
envelope  which  lines  the  walls  of  an  excavated 
trench.  The  bentonite  slurry  used  during  construc- 
tion keeps  the  trench  stable  for  placement  of  the 
HDPE  sheet  and  sand  backfill  and  also  forms  a 
filter  cake  on  the  walls  of  the  trench.  This  filter 
cake  further  decreases  thepermeability  of  the  com- 
posite in-place  system.  The  sand  backfill,  beside 
serving  as  ballast,  provides  an  internal,  porous 
medium  for  monitoring  seepage  and,  if  necessary, 
withdrawal  of  intruding  pollutants.  (See  also  W87- 
02497)  (Lantz-PTT) 
W87-02521 


HYDRAULIC    MODEL    STUDIES    OF    FUSE 
PLUG  EMBANKMENTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 


and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-02546 


8B.  Hydraulics 


NUMERICAL  CALCULATION  OF  TURBU- 
LENT CORNER  FLOWS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Computational  Fluid  Dynamics  Unit 

J.  O.  Degbusi. 

Applied    Mathematical    Modelling    AMMODL, 

Vol.  9,  No.  4,  p.  263-270,  August  1985.  15  fig,  25 

ref. 

Descriptors:  'Turbulent  flow,  •Hydrodynamics, 
•Mathematical  models,  Square  ducts,  Flow  veloci- 
ty, Mathematical  analysis,  Mathematical  studies, 
Eddies,  Hydraulic  structures,  Statistical  studies. 

Numerical  predictions  are  presented  of  the  hydro- 
dynamic  characteristics  of  developing  and  fully- 
developed  turbulent  flows  in  a  square  duct  The 
turbulent  stresses  in  the  plane  to  the  cross-section, 
gradients  of  which  cause  the  familiar  secondary 
flows,  are  approximated  by  gradients  in  the  axial 
mean  velocity.  Two  distinct  approximations  are 
investigated,  one  of  which  specifies  some  of  the 
model  constants  as  functions  of  the  gradient  of  the 
length  scale  to  account  for  wall  effects.  The 
stresses  in  the  axial  momentum  equation  are  calcu- 
lated from  an  eddy  viscosity  deduced  from  the  K- 
W  model  of  turbulence,  K  being  the  turbulence 
energy,  and  W  a  measure  of  the  time-mean-square- 
vorticity  fluctuations.  The  approximation  incorpo- 
rating wall  effects  generally  performs  better  than 
the  other  when  compared  with  fully-developed 
flow  data.  This  same  approximation  also  compares 
favorably  with  data  for  developing  flow  and  pre- 
dictions based  on  K-(dissipation  rate  of  K)  models 
in  the  literature.  (Author's  abstract) 
W87-01833 


MODD7D3D,  TRAPEZOIDAL  VENTURI  CHAN- 
NEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept  de  Genie  Civil. 
W.  H.  Hager. 

Journal  of  Irrigation  and  Drainage  Engineering 
JIDEDH,  Vol.  112,  No.  3,  p  225-241,  August  1986. 
9  fig,  1  tab,  9  ref. 

Descriptors:  *Venturi  channels,  'Channels,  'Flow 
measurement,  'Flow  characteristics,  'Channel 
flow,  Flow,  Open  channels,  Hydraulics,  Flow  pat- 
tern, Flow  rates,  Flow  discharge,  Critical  flow. 

The  flow  pattern  resulting  from  a  circular  cone 
immersed  in  a  rectangular  channel  is  investigated 
under  critical  flow  conditions.  The  apparatus  may 
be  used  for  both  permanent  and  mobile  discharge 
evaluation  in  open  channels.  The  modified  Venturi 
Channel  may  be  regarded  as  a  useful  instrument 
owing  to  the  low  weight,  the  high  precision  of 
finishing,  and  its  reasonable  price  when  compared 
to  the  conventional  structures.  The  circular  cone  is 
particularly  well  suited  to  watercourses  in  which 
discharge  spectrum  is  considerable,  thereby  result- 
ing in  moderate  approaching  flow  depth  variation. 
Its  rating  curve  is  investigated  by  accounting  for 
streamline  curvature  effects.  Experiments  corrobo- 
rate the  theoretical  predictions  and  indicate  that 
the  flow  characteristics  are  governed  by  the 
Froude  similarity  law.  (Author's  abstract) 
W87-01952 


MICROCOMPUTER  SIMULATION  OF  CANAL 
OPERATION, 

Hydrologic  Engineering  Center,  Davis,  CA. 
D.  L.  Hamilton,  and  J.  J.  DeVries. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   112,  No.  3,  p  264-273, 
August  1986.  5  fig,  12  ref. 

Descriptors:  'Computer  models,  'Canals,  'Hy- 
draulic similitude,  'Hydraulic  models,  'Model 
studies,  'Canal  design,  Hydraulics,  Channels, 
Aqueducts,  Model  testing,  Unsteady  flow,  Flow, 
Computer  programs. 
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computer  model  for  the  simulation  of  canal 
orations  was  developed  using  the  equations  for 
isteady  flow  in  open  channels.  The  model  is  in 
neralized  form,  and  can  be  applied  to  most  non- 
anching  canal  systems  composed  of  a  series  of 
lannels  separated  by  control  structures.  The  pro- 
amming  language  used  is  BASIC,  suitable  to 
3St  microcomputers.  The  program  code  can 
sily  be  modified  to  include  special  features  such 

automatic  controllers  for  the  canal  gates.  A 
esible  improvement  could  be  a  better  description 
flow  through  a  radial  gate.  The  present  solution 
heme  experiences  unstable  internal  boundary 
editions  if  the  difference  in  water  levels  across 
e  check  becomes  too  small.  The  Delta  Field 
ivision  Canal  of  the  California  Aqueduct  was 
ed  for  an  example  simulation  and  verification; 
ere  was  good  agreement  between  data  computed 

the  model  and  observed  data.  The  usefulness  of 
jdels  such  as  this  will  increase  as  canal  systems 
e  required  to  make  deliveries  on  demand  and  as 
e  efficient  delivery  of  water  becomes  more  im- 
irtant  Simulating  alternative  operational  schemes 
suld  permit  the  determination  of  the  most  effi- 
;nt  method  that  does  not  endanger  the  integrity 
the  canal.  (Doria-PTT) 
87-01955 


EXOCTTY      PROFILES      AND      FRICTION 

ICTOR  RELATIONSHIPS  FOR  TURBULENT 

X>W  IN  SMOOTH  PD7ES-A  REASSESSMENT 

F  SOME  EARLIER  MDONG  LENGTH  AS- 

.'MPTIONS, 

berdeen  Univ.  (Scotland).  Dept  of  Engineering. 

.  D.  Matthew. 

stitution     of     Civil     Engineers     Proceedings 

:DEAT,  Vol.  81,  Part  2,  p  277-290,  June  1986.  1 

U  1  tab,  15  ref. 

escriptors:  'Flow  velocity,  'Flow  friction,  'Pipe 
>w,  Turbulent  flow,  Mathematical  equations, 
lear  stress,  Probabilistic  process,  Mathematical 
idles. 

composite  mixing  length  assumption  is  examined 
d  used  to  obtain  an  analytical  description  of  the 
implete,  time-averaged  velocity  profile  from  the 
all  to  pipe  axis  in  a  fully  developed  turbulent 
w  in  a  smooth  pipe.  A  compatible  friction 
ctor-Reynolds  number  relationship  is  also  de- 
Yed.  (Michael-PTT) 
'87-02122 


ESONANT  SLOSHING  IN  SHALLOW 
ATER, 

xford  Univ.  (England).  Mathematical  Inst. 
.  Ockendon,  J.  R.  Ockendon,  and  A.  D.  Johnson, 
lurnal  of  Fluid  Mechanics  JFLSA7,  Vol.  167,  p 
i5-479,  June  1986.  15  fig,  14  ref. 

escriptors:     'Mathematical    equations,     'Wave 

:tion,  'Resonance,  'Shallow  water,  Mathematical 
odels,  Mathematical  studies,  Differential  equa- 
ms,  Dispersion,  Water  depth. 

he  derivation  of  equations  to  represent  the  effect 
I  forced  water  waves  on  shallow  water  near 
sonsnce  is  examined.  The  governing  ordinary 
irTerential  equation  is  presented  and  its  behavior 
capitulated  in  the  non-dispersive  case.  Asymptot- 
representations  of  the  periodic  response  for 
nail,  non-zero  water  depth  are  presented  and 
issipation  effects  that  modify  these  results  are 
escribed.  (Michael-PTT) 
IT7-02130 


EGULAR  AND  MACH  REFLECTION  OF 
HOCK  WAVES, 

teutsche  Forschungs-  und  Versuchsanstalt  fuer 

uft-  und  Raumfahrt  e.V.,  Goettingen  (Germany, 

\R.). 

I.  Hornung. 

Lnnual  Review  of  Fluid  Mechanics  ARVFA3, 

'ol.  18,  p  33-58,  1986.  24  fig,  39  ref. 

>escriptors:  'Shock  waves,  •Hydraulics,  'Hydro- 
ynamics,  Mathematical  equations,  Wave  action, 
'iscosity,  Reflectance,  Steady  flow,  Statistical 
nalysis,  Shock  loads,  Conduction,  Boundary  con- 
ltions,  Mathematical  models. 


Several  effects  are  identified  that  cause  pseudosimi- 
larity  of  shock  reflection  to  be  broken  when  an 
independent  length  scale  is  introduced.  Material 
properties,  shock-jump  relations  and  reflection  of  a 
plane  shock  from  a  plane  surface  in  steady  and 
pseudosteady  inviscid  flows  are  considered.  The 
differences  in  reflection  configurations  that  result 
from  the  effects  of  shock-jump  relations  are  dis- 
cussed. The  reasons  for  occurrence  of  double 
Mach  reflection,  effects  due  to  wall  boundary  con- 
ditions and  inviscid  unsteady  and  real-gas  effects 
are  also  presented.  Effects  due  to  shear  viscosity 
and  heat  conduction  are  most  important  because 
they  strongly  influence  the  interpretation  of  nomi- 
nally pseudosteady  results.  A  solution  for  the  effect 
of  viscosity  on  the  triple-point  path  illustrates  how 
such  misinterpretations  might  occur.  (Michael- 
PTT) 
W87-02223 


GRAVITY   CURRENTS   IN   ROTATING   SYS- 
TEMS, 

Australian   National   Univ.,   Canberra.    Research 

School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02224 


WIND-WAVE  PREDICTION, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 
R.  J.  Sobey. 

Annual  Review  of  Fluid  Mechanics  ARVFA3, 
Vol.  18,  p  149-172,  1986.  1  fig,  56  ref. 

Descriptors:  •Prediction,  'Mathematical  models, 
•Wind  waves,  Mathematical  equations,  Radiative 
transfer,  Wave  action,  Wave  propagation. 

Three  commonly  used  approaches  for  wind  wave 
prediction  are  described  with  particular  emphasis 
on  the  radiative  transfer  equation  as  a  rational 
framework  for  predicting  wind  wave  generation, 
evolution  and  dissipation.  The  effectiveness  of 
wind  wave  prediction  using  the  empirical,  discrete 
spectral  and  parametric  approaches  is  evaluated  in 
terms  of  the  effects  of  atmospheric  forcing,  wind- 
wave  interactions  and  wave  dissipation.  Uncertain- 
ties still  remain  when  predictions  are  attempted 
using  any  one  or  a  combination  of  these  approach- 
es. The  interaction  of  uncertainties  in  physical 
processes,  in  the  numerical  algorithm  and  in  initial 
and  boundary  conditions  contribute  to  potential 
uncertainty.  The  reported  success  of  most  radiative 
transfer  equation  models  indicates  that  the  capabil- 
ity for  wind  wave  prediction  currently  exists.  (Mi- 
chael-PTT) 
W87-02225 


THREE-DIMENSIONAL  AND  UNSTEADY 
BOUNDARY-LAYER  COMPUTATIONS, 

Office  National  d'Etudes  et  de  Recherches  Aero- 

spatiales,  Toulouse  (France). 

J  Cousteix. 

Annual  Review  of  Fluid  Mechanics  ARVFA3, 

Vol.  18,  p  173-196,  1986.  10  fig,  55  ref. 

Descriptors:  'Boundary  conditions,  *Flow  meas- 
urement, 'Unsteady  flow,  *Mathematical  equa- 
tions, Turbulent  flow,  Mathematical  models,  Lam- 
inar flow,  Hydraulic  models,  Hydrodynamics. 

Three  problems  relating  to  three-dimensional  and 
unsteady  boundary  layer  computations  are  exam- 
ined. The  first  involves  development  of  a  numeri- 
cal scheme  for  solving  equations,  the  choice  and 
construction  of  a  coordinate  system,  particularly 
for  the  three-dimensional  case,  and  determination 
and  prescription  of  initial  and  boundary  conditions. 
The  second  problem  is  the  occurrence  of  singulari- 
ties in  boundary-layer  computations.  In  two-di- 
mensional flow,  calculations  stop  at  the  zerc-skin- 
friction  point,  which  is  singular.  This  is  not  as  clear 
in  three-dimensional  and  unsteady  flow  conditions, 
but  recent  analytical  and  numerical  results  give  a 
more  coherent  picture  of  possible  singularities. 
Laminar  flow  studies  have  also  demonstrated  that 
singularity  depends  on  choice  of  inputs  and  that 
inverse  methods  permit  its  removal.  Extension  of 
these  techniques  to  three-dimensional  and  unsteady 
flows  is  discussed.  The  third  problem  is  the  turbu- 


lence modeling  needed  to  solve  basic  equations  in 
turbulent  flow.  Although  several  methods  are  re- 
viewed, this  question  remains  unresolved.  (Mi- 
chael-PTT) 

W87-02226 


CRITICAL  LAYERS  IN  SHEAR  FLOWS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mathe- 
matics. 

S.  A.  Maslowe. 

Annual  Review  of  Fluid  Mechanics  ARVFA3, 
Vol.  18,  p  405-432,  1986.  7  fig,  65  ref. 

Descriptors:  'Shear  flow,  'Mathematical  equa- 
tions, Flow  characteristics,  Flow  pattern,  Hydro- 
dynamics, Mathematical  models,  Steady  flow, 
Critical  flow. 

The  implications  of  critical  layers  in  shear  flows 
are  examined  by  focusing  on  the  parallel  shear 
flow  and  the  influence  of  time  dependence,  nonlin- 
earity  and  dissipative  effects.  The  nonlinear  critical 
layer  is  described  by  using  the  almost  inviscid 
theory.  Applications  in  geophysical  flow  dynamics 
are  presented  and  steady  or  quasi-steady  nonlinear 
critical  layers,  initial  value  problems  with  forcing 
and  free  modes  with  critical  layers  are  considered. 
Wave  mean  flow  interaction  at  a  critical  level  is 
reviewed  and  the  need  for  greater  numerical  reso- 
lution, particularly  in  the  stratified  case,  is  empha- 
sized. (Michael  -  PTT) 
W87-02227 


FD2LD  DETERMINATION  OF  THE  THREE- 
DIMENSIONAL  HYDRAULIC  CONDUCTIVI- 
TY TENSOR  OF  ANISOTROPIC  MEDIA:  1. 
THEORY, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02278 


FIELD  DETERMINATION  OF  THREE-DIMIN- 

SIONAL        HYDRAULIC        CONDUCTIVITY 

TENSOR     OF     ANISOTROPIC     MEDIA:     2, 

METHODOLOGY    AND    APPLICATION    TO 

FRACTURED  ROCKS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02279 


MODELS  FOR  EVALUATING  FLOW  CON- 
VEYANCE RELIABJXITY  OF  HYDRAULIC 
STRUCTURES, 

Wyoming  Water  Research  Center,  Laramie. 

Y.-K.  Tung. 

Water  Resources  Research  WRERAQ,  Vol.  21, 

No.  10,  p  1463-1468,  October  1985.  3  fig,  1  tab,  23 

ref. 

Descriptors:  'Hydraulic  models,  'Conveyance 
structures,  'Structural  behavior,  Model  studies, 
Hydraulic  structures,  Structural  models,  Structural 
engineering. 

Two  generalized  dynamic  reliability  models  con- 
sidering both  inherent  hydrologic  and  hydraulic 
uncertainties  were  developed.  The  two  models  can 
be  reduced  to  the  conventional  risk  models  which 
only  consider  hydrologic  uncertainty.  This  devel- 
opment is  one  step  forward  in  reaching  a  more 
complete  and  general  model  for  evaluating  risk  and 
reliability  of  hydraulic  structure  design.  Further- 
more, the  models  provide  insight  into  the  interac- 
tion among  the  safety  factor,  design  return  period, 
expected  service  life  of  hydraulic  structures,  and 
statistical  characteristic  of  resistance  and  loading 
and  their  effects  on  the  total  risk.  Numerical  exam- 
ples are  presented  in  the  paper  to  compare  relative 
performance  of  the  conventional  risk  models  and 
the  generalized  models  developed  herein.  It  is  gen- 
erally observed  that  hydraulic  uncertainty  can  be 
ignored  in  risk  evaluation  when  its  level  is  moder- 
ate or  large.  Furthermore,  a  higher  price,  in  terms 
of  a  larger  value  of  safety  factor,  is  needed  to 
improve  risk  level  when  the  hydraulic  uncertainty 
is  large  relative  to  hydrologic  uncertainty.  (Lantz- 
PTT) 
W87-02378 
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HYDRAULIC  MODEL  STUDIES  OF  FUSE 
PLUG  EMBANKMENTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
C.  A.  Pugh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  PB86  233277, 
A03  in  paper  copy,  A01  in  microfiche.  Report 
REc-ERC-85-7,  December  1985.  33  p,  32  fig,  3  tab, 
10  ref. 

Descriptors:  'Hydraulic  models,  'Reservoir  man- 
agement, 'Flood  control,  'Fuse  plugs,  'Embank- 
ments, Model  studies,  Flow  control,  Reservoir  re- 
leases, Erosion  rates,  Mathematical  analysis. 

Hydraulic  model  studies  were  conducted  to  help 
develop  guidelines  for  designing  fuse  plugs  where 
these  structures  would  be  appropriate  for  control- 
ling reservoir  outflows  from  large  floods  with  long 
return  periods.  Model  embankments  at  scales  of 
1:10  and  1:25  simulated  prototype  fuse  plugs  from 
10  to  30  ft  (3  to  9  m)  high.  Eight  tests  were 
conducted  for  a  variety  of  embankments  and  flow 
conditions.  The  erosion  rates  and  discharge  coeffi- 
cients determined  in  this  study  can  be  used  in 
computer  flood-routing  programs  to  aid  in  the 
design  of  fuse  plug  embankments  and  to  assess  the 
effects  of  various  options.  The  sand  filter,  embank- 
ment material,  and  material  gradation  were  found 
to  have  significant  effects  on  the  rate  of  erosion.  It 
was  also  found  that  the  configuration  of  the  ap- 
proach channel  has  a  significant  effect  on  the  hy- 
draulics of  the  flow  through  the  fuse  plug  and  on 
the  erosion  rate.  The  study  concluded  that:  1)  A 
properly  designed  fuse  plug  embankment  will  wash 
out  in  an  orderly  and  predictable  manner  when 
additional  flow  capacity  is  needed  to  pass  a  large 
flood  through  a  reservoir.  The  fuse  plug  will  pre- 
clude the  use  of  the  auxiliary  spillway  during  small 
floods;  2)  The  lateral  erosion  rate  (after  the  initial 
breach)  is  primarily  a  function  of  the  erosion  rate 
of  the  embankment  material  and  not  a  function  of 
the  strength  of  the  impermeable  core;  3)  The  ero- 
sion rates  and  discharge  coefficients  determined  in 
this  study  can  be  used  in  flood-routing  computer 
programs  to  help  design  fuse  plug  embankments;  4) 
Ratios  of  depth  of  water  to  embankment  height 
and  depth  of  water  to  weir  width  have  significant 
effects  on  erosion  rates;  and  5)  The  sand  filter, 
embankment  material,  and  gradation  have  signifi- 
cant effects  on  erosion  rates.  A  model  design 
method  is  described  that  compensates  for  the  fact 
that  the  Reynolds  number  is  normally  too  low  to 
properly  simulate  sediment  tranport  in  a  Froude 
scale  hydraulic  model.  This  method  uses  settling 
velocity  adjustments  and  dimensionless  unit  sedi- 
ment discharges  to  adjust  the  model  grain  sizes 
and/or  the  model  sediment  density.  (Lantz-PTT) 
W87-02546 


PRESSURE  CALCULATION  FOR  TWO-DI- 
MENSIONAL FLOW  INSIDE  HYDRAULIC 
STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  S.  Bernard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  ADA  169039, 
A03  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous Paper  HL-86-2,  April  1986.  Final  Report.  33  p, 
19  fig,  4  ref,  2  append. 

Descriptors:  'Pressure  distribution,  'Computer 
models,  'Row  pattern,  'Hydraulic  structures. 
Flow  velocity.  Flow  profile,  Mathematical  studies, 
Navier-Stokes  equation,  Vortices,  Piezometry, 
Cavitation,  Computers. 

A  method  has  been  developed  for  computing  two- 
dimensional  pressure  distributions  inside  hydraulic 
structures.  Velocities  are  first  obtained  by  finite 
difference  solution  of  the  Navier-Stokes  equations 
in  stream  function/vorticity  form.  Pressure  is  then 
calculated  by  numerical  integration  of  the  momen- 
tum equation.  The  method  has  been  incorporated 
for  arbitrary  geometry  in  the  VORTEX  computer 
code,  which  uses  boundary-fitted  grids  generated 
by  the  WESCOR  code.  Computed  results  compare 
well  with  piezometric  data  from  physical-model 
tests  for  the  Taylorsville  outlet  works,  indicating 
that  the  VORTEX  code  may  be  useful  in  identify- 


ing and  eliminating  flow  conditions  that  promote 

cavitation.  (Author's  abstract) 

W87-02551 


8C.  Hydraulic  Machinery 


FUNDY  TIDAL  POWER  DEVELOPMENT  AND 
POTENTIAL  FISH  PRODUCTION  IN  THE 
GULF  OF  MAINE, 

Maine   State   Dept.   of  Marine  Resources,   West 

Boothbay  Harbor. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-01822 


THROTTLE  HOSE,  AN  AUTOMATIC  DIVER- 
SION    DEVICE     WITH     CONSTANT     DIS- 
CHARGE FOR  IRRIGATION  CHANNELS  (LE 
MANCHON     SOUPLE     D'ETRANGLEMENT, 
OGANE   AUTOREGULATEUR   DE   REPARTI- 
TION  DE   DEBITS   CONSTANTS   DANS   LES 
CANAUX  D'mRIGATION), 
Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-01968 


OPERATION  AND  MAESTENANCE  OF  UN- 
DERGROUND DMJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02056 


PROBABILISTIC  APPROACH  TO  THE  STA- 
BILITY ANALYSIS  OF  ROCK  PROTECTION 
FOR  EARTH  WEJJRS, 

Southampton  Univ.  (England).  Dept.  of  Hydraulic 

Engineering. 

For  primary  bibliographic  entry  see  Field   8G. 

W87-02120 


PRECISION  ALIGNMENT  METHOD  BOOSTS 
HYDROTURBINE  PERFORMANCE, 

M.  Crahan,  and  D.  Gettman. 

Power,  Vol.  130,  No.  7,  p  45-47,  August  1986.  5 

fig- 

Descriptors:  'Hydraulic  turbines,  'Pumped  stor- 
age, 'Power  plants,  'Turbine  alignment,  'TUCE 
technique,  Mechanical  equipment,  Mechanical  en- 
gineering, Los  Angeles  Department  of  Water  and 
Power. 

A  total  unit  centerline  erection  (TUCE)  technique 
for  alignment  of  hydroturbine  generators  is  re- 
viewed. The  advantages  of  using  TUCE  over  con- 
ventional methods  are  highlighted.  Procedures  for 
optical  alignment  of  both  stationary  and  rotating 
elements  are  described  and  the  results  of  applying 
the  technique  at  the  Los  Angeles  Department  of 
Water  and  Power's  Castaic  generating  unit  are 
listed.  (Michael-PTT) 
W87-02127 


GURI'S  10,000  MW  READY  TO  ROLL, 

W.  G.  Reinhardt. 

Engineering  News  Record,  Vol.  317,  No.  3,  p  36- 

37,  July  17,  1986. 

Descriptors:  'Hydroelectric  plants,  'Venezuela, 
•Guri,  'Cost  Analysis,  'Construction,  Construc- 
tion costs,  Dams,  Economic  development. 

An   overview   of  staged    planning,   construction 
costs  and  economic  benefits  associated  with  the 
$5.2  billion  Guri  hydroelectric  project  in  Venezu- 
ela is  presented.  (Michael-PTT) 
W87-02128 


MICROTUNNELING:  NO  PIPE  DREAM, 

J.  C.  Thomson. 

Civil  Engineering,  Vol.  56,  No.  8,  p  56-59,  August 

1986.  4  fig. 


Descriptors:  'Pipes,  'Tunneling,  'Construction 
methods,  Construction  costs,  Construction  equip- 
ment, Japan,  West  Germany,  Water  transport. 

A  technique  for  trenchless  pipelaying  using  micro- 
tunneling  techniques  as  applied  in  West  Germany 
and  Japan  is  described.  Equipment  requirements, 
tunneling  methods  and  relative  costs  and  benefits 
of  microtunneling  are  discussed.  In  the  developed 
Western  countries  and  Japan,  31,000  miles  of  sewer 
in  the  12  to  36  in.  diameter  range  are  installed  each 
year.  Perhaps  25%  could  be  favorable  to  microtun- 
neling. This  is  7,800  miles,  and  with  a  competitive 
average  price  of  $100  ft,  there  is  a  $4  billion 
potential  market.  (Michael-PTT) 
W87-02262 


INSTANT  HYDRO  FORECASTING, 

A.  Dotan,  and  D.  C.  Wilier. 

Civil  Engineering,  Vol.  56,  No.  8,  p  60-63,  August 

1986.  4  fig. 

Descriptors:  'Hydroelectric  plants,  'Computer 
programs,  Hysize,  Hystor,  Reservoirs,  Reservoir 
siting,  Planning,  Economic  evaluation. 

Two  computer  programs,  Hysize  for  run-of-river 
type  projects  and  Hystor  for  sites  with  reservoirs, 
are  reviewed  in  terms  of  their  ability  to  determine 
optimum  layout  for  a  particular  hydroelectric  site, 
rank  alternatives  in  order  of  economic  priorities 
and  test  the  sensitivity  of  assumed  variables.  The 
application  of  Hysize  to  address  the  planning  re- 
quirements of  the  Gris  wold  Creek  project  in  north- 
eastern California  is  described.  Sample  computer 
printouts  are  presented.  (Michael-PTT) 
W87-02263 


HYDROELECTRIC  RESOURCE  STUDIES  IN 
TOGO  AND  BEMN, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-02268 


STORAGE  IN  A  DEEP  AQUIFER  AT  HIGH 

TEMPERATURE.  PJXOT  PLANT  IS  PLAISDL 

(STOCKAGE     EN     NAPPE     PROFONDE     A 

HAUTE  TEMPERATURE.  PJJLOTE  DE  PLAI- 

SIB), 

CEA  Centre  d'Etudes  Nucleaires  de  Saclay,  Gif- 

sur-Yvette  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02425 


HEAT  STORAGE  EN  SURFACE  WATER  THE 
PIXOT  PLANTS  OF  MONTREUTL  AND  LYON 
GERLAND,  (STOCKAGE  DE  CHALEUR  EN 
NAPPE  DE  SURFACE.  LES  PJXOTES  DE 
MONTREUIL  ET  DE  LYON-GERLAND), 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 

For  primary  bibliographic  entry  see  Field  4B. 
W87-02426 


PROJECT  FOR  EMTERSEASONAL  STORAGE 

OF  CLIMATIC  CALORDXS  DV  AN  AQUD7ER, 

(PROJET  DE  STOCKAGE  ESTERSAISONNDIR 

DE    CALORIES    CLEMATIQUES    EN    AQUI- 

FERE), 

BURGEAP  S.A.,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02427 


SALINE  WATER  USE  D\  POWERPLANTS  - 
CASE  STUDD2S, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02493 


8D.  Soil  Mechanics 


MEASUREMENT  OF  SHEAR  STRENGTH  AND 
BULK  DENSITY  OF  SOIL  AGGREGATES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

J.  G.  Benjamin,  and  R.  M.  Cruse. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
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Vol.  49,  No.  5,  p  1248-1251,  September-October 
1985.  1  fig,  4  tab,  19  ref. 

Descriptors:  'Soil  aggregates,  'Soil  density,  'Con- 
servation. 'Strength,  Fall-cone  penetrometer, 
Gamma-ray  attenuation,  Soil  water,  Shear  tests, 
Density,  Soil  stability. 

A  method  was  developed  to  measure  soil  aggre- 
gate shear  strength  and  bulk  density  at  soil  water 
matric  potentials  <  0.  Strength  measurements 
were  made  with  the  Swedish  fall-cone  penetrome- 
ter, and  the  bulk  density  measurements  were  made 
by  gamma-ray  attenuation.  This  method  allowed 
both  density  and  strength  measurements  to  be 
made  on  the  same  sample.  As  the  matric  potential 
decreased,  the  shear  strength  of  the  soil  aggregates 
increased.  The  method  described  by  this  paper 
showed  an  improvement  over  the  standard  wet- 
neve  technique  for  determination  of  aggregate  sta- 
bility because  it  allowed  the  measurement  of  ag- 
gregate strength  at  matric  potentials  <  0.  Strength 
measurements  were  in  units  of  stress,  and  the  ag- 
gregate density,  as  well  as  aggregate  strength, 
:ould  be  measured  for  each  sample.  The  disadvan- 
tage was  that  aggregates  with  diameters  >  2  cm 
were  required  for  the  measurement.  (Author's  ab- 
stract) 
W87-02039 


DEVELOPMENT    OF    MULTIPLE    SEEPAGE 
FACES  ON  LAYERED  SLOPES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-02274 


BE.  Rock  Mechanics  and 
Geology 


APPLICATION  OF  CONTINUOUS  SEISMIC 
REFLECTION  METHODS  TO  HYDROLOGIC 
STUDIES, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-01872 


ENIWETOK  ATOLL  ISLAND:  GEOTHERMAL 
SYSTEM  IN  THE  NATURAL  STATE,  (ATOLL 
DTNIWETOK:  SYSTEME  GEOTHERMIQUE 
INSULAIRE  A  L*ETAT  NATUREL), 

CEA  Centre  d'Etudes  de  Bruyeres-le-Chatel,  Mon- 

trouge  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-01970 


CONVENTIONAL  AND  STATE-OF-THE-ART 
GEOPHYSICAL  TECHNIQUES  FOR  FRAC- 
TURE DETECTION, 

Weston  Geophysical  Corp.,  Westborough,   MA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02456 


8F.  Concrete 


SUPPLY  SIDE  ENGINEERING, 

For  primary  bibliographic  entry  see  Field  6B. 

W87-02261 


ANALYSIS  OF  THE  BUREAU  OF  RECLAMA- 
TIONS USE  OF  GROUT  AND  GROUT  CUR- 
TAINS -  SUMMARY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
C.  A.  Fetzer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  as  PB86  233293, 
A03  in  paper  copy,  A01  in  michrofiche.  Report 
REC-ERC-86-3,  February  1986.  42  p,  4  tab,  14  ref, 
3  append. 

Descriptors:  'Grouting,  'Cements,  'Materials  test- 
ing, Hoover  Dam,  Kortes  Dam,  Hungry  Horse 
Dam,  Flaming  Gorge  Dam,  Morrow  Point  Dam, 


Heron  Dam,  Materials  engineering,  Dam  construc- 
tion. 

The  foundation  grouting  programs  of  six  large 
Bureau  of  Reclamation  dams  (Hoover  Dam, 
Kortes  Dam,  Hungry  Horse  Dam,  Flaming  Gorge 
Dam,  Morrow  Point  Dam,  Heron  Dam  and  Dike) 
were  reviewed  and  analyzed.  The  purpose  of  this 
program  was  to  analyze  the  use  of  foundation 
grouting  at  Bureau  of  Reclamation  structures  to 
determine  the  effectiveness  of  the  grout  over  the 
service  life  of  the  dams  to  date.  Special  attention 
was  given  to  preconstruction  geological  conditions 
and  changed  or  unexpected  geological  conditions 
discovered  during  the  grouting  activities.  Recom- 
mendations are  presented  to  improve  future  grout- 
ing operations.  (Author's  abstract) 
W87-02545 


8G.  Materials 


CORROSION  AND  INCRUSTATION, 

B.  J.  Graves. 

Water  Well  Journal,  Vol.  40,  No.  6,  p  59-60,  June 

1986.  1  fig,  2  ref. 

Descriptors:  'Corrosion,  'Water  wells,  'Electroly- 
sis, 'Incrustation,  'Sand,  'Silt,  'Iron  bacteria, 
•Iron,  'Steel,  'Carbonate  deposition,  Iron  carbon- 
ate, Calcium  carbonate,  Chemical  equilibria,  Physi- 
cal properties,  Groundwater,  Dissolved  gases,  Ul- 
traviolet light,  Ultrasound,  Pasteurization,  Oxida- 
tion-reduction potential. 

Corrosion  is  the  destruction  of  a  metal  through 
chemical  or  electrochemical  reaction  with  its  envi- 
ronment; the  type  of  corrosion  that  affects  water 
well  equipment  or  parts  made  of  iron,  steel,  and 
other  active  metals  is  an  electrolytic  process.  Cor- 
rosion reactions  in  groundwater  environments  are 
influenced  by  a  numer  of  factors,  including  chemi- 
cal equilibrium  effects,  a  variety  of  physical  fac- 
tors, and  the  presence  of  dissolved  minerals  and 
gases  in  the  water.  A  variety  of  dissolved  and 
suspended  solids  may  contribute  to  incrustation  of 
wells,  particularly  the  screen  casing,  pump,  and 
discharge  assembly.  Sand  and  silt  deposits  are 
classed  as  inert  incrustations,  whereas  carbonate 
deposition  from  two  major  solutes,  calcium  car- 
bonate and  iron  carbonate,  is  an  example  of  a 
relatively  common  source  of  chemical  incrustation. 
Perhaps  the  most  troublesome  of  incrustations  are 
those  resulting  from  iron  bacteria,  which  derive 
nutrients  and  energy  from  ferrous  compounds  in 
groundwater.  Methods  for  their  control  include 
ultraviolet  light,  ultrasonic  vibration,  pasteuriza- 
tion and  changing  the  redox  potential.  (Rochester- 
PTT) 
W87-02074 


PROBABILISTIC  APPROACH  TO  THE  STA- 
BILITY ANALYSIS  OF  ROCK  PROTECTION 
FOR  EARTH  WEIRS, 

Southampton  Univ.  (England).  Dept.  of  Hydraulic 

Engineering. 

K.  V.  H.  Smith. 

Institution     of     Civil     Engineers     Proceedings 

PCIEAT,  Vol.  81,  Part  2,  p  243-253,  June  1986.  5 

fig,  1  tab,  12  ref,  append. 

Descriptors:  'Weirs,  'Stability  analysis,  'Probabi- 
listic process,  'Prediction,  Mathematical  studies, 
Mathematical  equations,  Rock  mechanics,  Rockfill 
dams,  Structural  models,  Failure  analysis. 

Data  from  failure  tests  on  laboratory-scale  rock 
protected  weirs  was  used  to  predict  the  probability 
of  movement  of  individual  rocks  forming  the  pro- 
tection. Previous  research  on  rock  protection  is 
reviewed  and  a  safety  factor  based  on  the  stability 
of  an  individual  particle  is  postulated.  The  proba- 
bility of  movement  at  weir  failure  discharge  is 
evaluated.  Results  suggest  that  a  probabilistic  ap- 
proach to  individual  rock  movement  could  lead  to 
a  method  for  determining  failure  discharge  for  a 
rock  protected  weir,  but  further  research  on  trans- 
ducers and  rock  erosion  is  required.  (Michael- 
PTT) 
W87-02120 


Fisheries  Engineering — Group  81 

EFFECTIVENESS  OF  A  COMPACTED  CLAY 
LINER  IN  PREVENTING  GROUND  WATER 
CONTAMINATION, 

Science  and  Education  Administration,  University 
Park,  PA.  Northeast  Watershed  Research  Center. 
A.  S.  Rogowski. 

IN:  Proceedings  of  the  Fifth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring,  May  21-24,  1985,  The 
Fawcett  Center,  Columbus,  Ohio.  1985.  p  412-429, 
12  fig,  5  tab,  2  ref.  EPA  Agreement  No.  DW129- 
303-03-01-0. 

Descriptors:  'Compacted  soils,  'Clays,  'Ground- 
water pollution,  'Water  pollution  control,  Liners, 
Infiltration,  Monitoring,  Measuring  instruments, 
Drainage,  Data  interpretation,  Performance  eval- 
uation. 

A  study  was  begun  in  1983  to  characterize  the 
areal  variation  in  hydraulic  conductivity  of  a  com- 
pacted clay  liner.  A  field-scale  research  facility 
was  constructed,  consisting  of  a  30'  x  75'  area  of 
clay  soil  compacted  in  three  layers  to  specifications 
commonly  used  in  constructing  clay  liners.  The 
facility  was  fully  instrumented  to  measure  infiltra- 
tion, drainage,  and  soil  properties  at  numerous  data 
collection  points.  Preliminary  studies  were  initiated 
using  section  of  small  barrels,  and  larger  caissons 
to  verify  the  performance  of  monitoring  systems. 
Results  from  these  preliminary  studies  (prototypes) 
have  shown  that  any  perforations  of  the  compact- 
ed soil,  such  as  wells  or  access  tubing  for  detectors 
to  monitor  wetting  front  advance,  result  in  prefer- 
ential water  movement  along  these  perforations.  In 
order  to  avoid  this  situation  in  the  field-scale  facili- 
ty, access  tubes  were  placed  horizontally  to  ac- 
commodate the  nuclear  probes  used  to  measure 
changes  in  soil  density  and  porosity.  Also,  under- 
drains  were  imbedded  in  the  concrete  support 
structure  to  collect  outflow,  buffered  infiltration 
cylinders  were  installed  to  monitor  infiltration,  and 
metal  plates  were  fixed  to  the  soil  surface  for 
assessing  soil  swelling  through  measurement  of 
elevation  changes.  Quality  control  data  obtained 
during  construction  show  that  the  average  molding 
water  content  and  final  dry  density  of  the  com- 
pacted clay  were  close  to  design  specifications,  but 
the  spatial  variability  in  these  values  was  large. 
Infiltration  rates  and  drainage  rates  obtained  after 
ponding  the  field  scale  facility  were  poorly  pre- 
dicted by  the  prototype  data  from  barrels  and 
caissons.  Initial  data  show  breakthrough  of  perco- 
late near  the  confining  walls,  a  feature  also  ob- 
served earlier  in  prototype  studies.  The  extent  of 
clay  liner  integrity  and  observed  travel  times  re- 
flect the  effectiveness  of  a  field-scale  clay  liner  in 
preventing  possible  groundwater  contamination. 
Proper  evaluation  of  flux  rates  and  their  distribu- 
tion in  time  and  space  is  necessary  to  characterize  a 
clay  liner.  (See  also  W87-02497)  (Author's  ab- 
stract) 
W87-02522 


81.  Fisheries  Engineering 


STOCHASTIC  POPULATION  MODEL  FOR 
MANAGING  THE  ATLANTIC  MENHADEN 
(BREVOORTIA  TYRANNUS)  FISHERY  AND 
ASSESSING  MANAGERIAL  RISKS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Statistics. 

D.  Ruppert,  R.  L.  Reish,  R.  B.  Deriso,  and  R.  J. 
Carroll. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  42,  No.  8,  p  1371-1379, 
August  1985.  7  fig,  4  tab,  26  ref. 

Descriptors:  'Menhaden,  'Fisheries,  'Risk  assess- 
ment, 'Harvesting  strategy,  'Atlantic  coast,  'Pop- 
ulation dynamics,  Egg  escapement  policy,  Errors, 
Statistics. 

A  model  that  included  age-structure,  a  stochastic 
egg-recruitment  relationship,  density-dependent  ju- 
venile growth,  age-dependent  fishing  mortality, 
and  fecundity  dependent  upon  size  and  age  was 
used  to  investigate  three  types  of  harvestig  strate- 
gies: constant  yearly  catch  policies,  constant  fish- 
ing mortality  rate  policies,  and  'egg  escapement' 
policies,  which  are  defined  in  this  article.  Because 
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of  stochastic  recruitment,  constant  yearly  catch 
policies  appear  unsuitable  for  managing  Atlantic 
menhaden.  The  other  two  policy  types  are  suitable, 
but  the  egg  escapement  policies  have  higher  long- 
term  average  catches.  Using  decision  theory,  the 
risks  due  to  randomness  and  the  estimation  errors 
of  the  biological  parameters  in  the  model  were 
estimated  and  found  to  be  acceptable.  (Author's 
abstract) 
W87-01801 


BIOLOGICAL  CONTROL  OF  EXCESSIVE 
PHYTOPLANKTON  GROWTH  AND  THE  EN- 
HANCEMENT OF  AQUACULTURAL  PRO- 
DUCTION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  SO. 
W87-01813 


POTENTIAL  USEFULNESS  OF  CHLORINE 
FOR  CONTROLLING  PACIFIC  SALMON 
LEECHES,  PISCICOLA  SALMOSITICA,  IN 
HATCHERIES, 

Department  of  Fisheries   and  Oceans,   Nanaimo 
(British  Columbia).  Fisheries  Research  Branch. 
S.  M.  Bower,  L.  Margolis,  and  R.  J.  MacKay. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.   42,   No.    12,  p   1986-1993, 
December  1985.  2  fig,  6  tab,  24  ref. 

Descriptors:  'Pacific  salmon  leeches,  'Cryptobia 
salmositica,  *Gills,  'Pathology,  'Chlorination, 
'Coho  salmon,  Fish  diseases,  Fish  hatcheries,  Ju- 
venile growth  stage,  Tissue  damage,  Logistic  re- 
gression models,  Mortality. 

Susceptibility  to  the  lethal  effects  of  low  levels  of 
total  residual  chlorine  (TRC)  differed  between  ju- 
venile coho  salmon  (Oncorhynchus  kisuth)  and  the 
salmon  leech,  the  vector  of  the  hemoflagellate 
pathogen  Cryptobia  salmositica.  There  was  no 
salmon  mortality  at  concentrations  below  approxi- 
mately 50  microgram  (ug)  TRC/liter  for  the  maxi- 
mum exposure  time  of  24  hr.  Some  damage  to  gill 
tissue  (hypertrophy,  fusion  edema,  and  some  ne- 
crosis), was  observed  at  the  highest  concentrations 
of  TRC  that  did  not  kill  any  of  the  fish  (approxi- 
mately 50  ug/1  for  24  hr  and  approximately  100 
ug/1  for  8  hr).  Damage  was  repaired  by  the  fish 
within  4  days  of  exposure,  but  evidence  of  past 
irritation  was  noted  in  6  of  12  fish.  All  small 
juvenile  leeches  exposed  to  44  ug  TRC/1  for  24  hr 
died,  and  over  half  of  such  leeches  exposed  to  44 
ug/1  for  8  hr  and  21  ug/1  for  24  hr  died.  Below 
TRC  concentrations  that  were  lethal  to  the  fish 
(approximately  50  ug/1),  contours  of  constant 
leech  mortality  derived  from  a  logistic  regression 
model  fitted  to  the  data  offered  a  wide  range  of 
concentrations  and  exposure  times  that  would 
result  from  high  mortality  of  juvenile  leeches. 
Larger  subadult  and  adult  leeches  were  more  re- 
sistant to  chlorine  than  the  smaller  leeches,  but 
were  more  sensitive  than  the  juvenile  fish.  (Au- 
thor's abstract) 
W87-01816 


COMPARATIVE  ANALYSIS  OF  IONOREGU- 
LATION  EN  RAINBOW  TROUT  (SALMON 
GAIRDNERI)  OF  DIFFERENT  SIZES  FOL- 
LOWING RAPID  AND  SLOW  SALINITY  AD- 
APTATION, 

Prince  Edward  Island  Univ.,  Charlottetown.  Dept. 
of  Biology. 

C.  E.  Johnston,  and  J.  C.  Cheverie. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,   Vol.  42,  No.    12,  p    1994-2003, 
December  1985.  7  fig,  1  tab,  24  ref. 

Descriptors:  'Blood  chemistry,  'Rainbow  trout, 
'Estuaries,  'Fish  handling  facilities,  'Salinity, 
Sodium  ions,  Potassium  ions,  Prince  Edward 
Island,  Fortune  Bay,  Canada,  Adenosine  triphos- 
phatase, Enzymes,  Sea  cages. 

Plasma  ion  values  and  gill  (Na(  +  ),  K(  +  ))-ATPase 
activity  were  compared  for  rainbow  trout  of  three 
different  fork  lengths  (<11,  11-15,  and  >15  cm) 
following  transference  from  freshwater  as  follows: 
(1)  directly  into  seawater  of  28-29  per  mill  (DTT); 


(2)  directly  into  an  estuarine  environment  at  For- 
tune Bay  (Prince  Edward  Island,  Canada),  where 
salinity  fluctuated  primarily  between  17  and  29  per 
mill  (DTF);  (3)  into  a  salinity  that  slowly  increased 
to  28  per  mill  in  22  days  (SAT);  and  (4)  into 
freshwater  (FC).  Trout  of  all  sizes  displayed  better 
growth,  lower  mortality,  and  better  ionoregulatory 
capacity,  as  judged  by  plasma  N(a)+,  K(+),  and 
Cl(-)  concentrations  and  (Na(+),K(+))-ATPase 
activity  in  sea  cages  in  Fortune  Bay  (DTF).  The 
poorest  ionoregulatory  capacity  and  growth  was  in 
direct  transfer  from  freshwater  to  salinity  28-29  per 
mill  (DTT).  Failure  of  small  trout  to  adapt  to 
constanly  high  salinity  of  28-29  per  mill  due  to 
slower  development  of  (Na(+),K(+))-ATPase  ac- 
tivity, excessively  high  plasma  Na(+)  and  Cl(-) 
concentrations,  hemoconcentration,  and  tissue  de- 
hydration. Except  for  trout  severely  stressed  by 
high  salinity,  growth  in  seawater  was  more  favor- 
able than  in  freshwater.  (Author's  abstract) 
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OPTIMAL  EFFORT  ALLOCATION  AMONG 
COMPETING  MTXED-SPECD2S  FISHERIES, 
SUBJECT  TO  FISHTNG  MORTALITY  CON- 
STRAINTS, 

National  Marine  Fisheries  Service,  Woods  Hole, 
MA.  Northeast  Fisheries  Center. 
S.  A.  Murawski,  and  J.  T.  Finn. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  90-100,  January 
1986.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Linear  programming,  'Effort  alloca- 
tion, 'Marine  fisheries,  'Georges  Bank,  'Mortali- 
ty, 'Mathematical  models,  Fish  management,  Cost 
analysis,  Sensitivity  analysis,  Otter  trawls,  Demer- 
sal fish. 

A  linear  programming  (LP)  approach  to  effort 
allocation  among  two  or  more  fisheries  (fleets) 
exploiting  several  common  species/stocks  is  de- 
scribed and  applied  to  otter  trawl  fisheries  exploit- 
ing demersal  fish  stocks  on  Georges  Bank  (north- 
eastern United  States).  Total  instantaneous  fishing 
mortality  on  a  particular  species  (i)  is  computed  as 
the  linear  summation  of  fishing  mortalities  generat- 
ed by  each  fishery  (j):  F  sub  i  =  Summation  of  q 
sub  ij  x  f  sub  i,  where  f  sub  i  is  the  amount  of 
standardized  fishing  effort  exerted  in  fishery  j  and 
q  sub  ij  is  the  catachability  coefficient  for  species  i 
taken  in  fishery  j.  Optimal  allocation  of  effort 
among  the  j  fisheries  may  be  considered  a  minimi- 
zation problem  (minimize  summation  of  f  sub  i), 
subject  to  the  constraints  that  fishing  mortality 
goals  for  individual  species  can  be  based  on  various 
biological  and/or  economic  criteria:  fishing  mor- 
tality rates  that  prevent  growth  or  recruitment 
overfishing,  or  that  optimize  productivity  from 
predator-prey  systems.  Other  constraints  in  the  LP 
model  may  be  included  to  modify  optimal  solutions 
based  on  various  economic  and  social  consider- 
ations (eg,  protection  of  certain  fisheries).  Sensitiv- 
ity analyses  indicate  the  general  infeasibility  of 
maintaining  relatively  high  or  low  fishing  mortali- 
ty rates  on  ubiquitously  distributed  species,  while 
moderately  fishing  species  with  more  discrete  dis- 
tributions, due  to  by-catch  considerations.  (Au- 
thor's abstract) 
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OPTIMAL  STOCK  SIZE  AND  HARVEST  RATE 
IN  MULTISTAGE  LD7E  HISTORY  MODELS, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 
Animal  Resource  Ecology. 
E.  Mousalli,  and  R.  Hilborn. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSBX,  Vol.  43,  No.  1,  p  135-141,  January 
1986.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Fish  populations,  'Estuarine  fisher- 
ies, 'Coho  salmon,  'Sockeye  salmon,  'Fish  har- 
vest, 'Fish  stocking,  'Beverton-Holt  curves,  Fish 
management,  British  Columbia,  Kvichak  River, 
Survival,  Freshwater,  Oceans. 

If  the  life  history  of  a  fish  population  consists  of  a 
sequence  of  density-dependent  stages  linked  by 
density-independent  survival  rates,  and  if  the  densi- 
ty-dependent stages  take  the  form  of  the  Beverton- 
Holt  stock  and  recruitment  curve,  then  a  single 


Beverton-Holt  curve  will  describe  the  entire  life 
history.  The  relationship  between  the  parameters 
of  any  stage  in  the  life  history  and  the  optimal 
harvest  rate  and  optimal  stock  size  is  analyzed. 
Increasing  survival  rates  will  always  increase  the 
optimal  harvest  rate,  but  may  increase  or  decrease 
the  optimal  stock  size.  Increasing  the  habitat  ca- 
pacity will  increase  the  optimal  stock  size  and 
leave  the  optimal  harvest  rate  unaffected.  An  ex- 
ample of  changing  freshwater  survival  rates  by 
Salmonid  Enhancement  Program  (coho  salmon, 
British  Columbia,  Canada)  is  shown,  as  is  an  exam- 
ple of  changing  ocean  survival  rate  (Bristol  Bay 
sockeye  salmon,  Kvichak  River  system).  Acquisi- 
tion of  a  better  understanding  of  the  determinant) 
of  survival  and  habitat  capacity  should  result  in 
adjustment  of  harvest  rates  and  stock  size  as  the 
environment  changes.  (Author's  abstract) 
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EFFECTS  OF  CHRONIC  EXPOSURE  TO  SUB- 
LETHAL PH  ON  GROWTH,  EGG  PRODUC- 
TION, AND  OVULATION  IN  BROOK  TROUT, 
SALVELTNUS  FONITNALIS, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
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EVFLUENCE  OF  SALMONTNE  PREDATION 
AND  WEATHER  ON  LONG-TERM  WATER 
QUALITY  TRENDS  IN  LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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TECHNIQUE  FOR  MEASURING  SCOUR  AND 
FDLL  OF  SALMON  SPAWNING  RIFFLES  IN 
HEADWATER  STREAMS, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Forestry  Research. 

For  primary  bibliographic  entry  see  Field  2J. 
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MICROBIAL  QUALITY  OF  WATER  IN  INTEN- 
SIVE FISH  REARING, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Wey- 
mouth (England).  Fish  Diseases  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
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COMMERCIAL  FISH  CATCHES  AS  AN  INDEX 
OF  LAKE  EUTROPHICATION, 

Instytut      Rybactwa      Srodladowego,      Olsztyn- 

Kortowo  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 
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TRAINING  FOR  WATER  IN  INDIA, 

Ministry    of   Urban    Development,    New    Delhi 

(India). 

For  primary  bibliographic  entry  see  Field  5F. 
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APPLYING  ACTIVE  EDUCATIONAL  METH- 
ODS FOR  TRAINING  IN  THE  WATER 
SECTOR  (LES  METHODES  PEDAGOGIQUES 
ACTIVES  APPLIQUEES  AUX  METIERS  DE 
L'EAU), 

Compagnie  Generale  des  Eaux,   Paris  (France). 
P.  Wattier. 
Aqua  AQUAA,  No.   3,  p   143-146,   1986.  3  fig. 

Descriptors:  'Training,  'Active  educational  meth- 
ods, 'Computer-aided  instruction,  Productivity, 
Management  planning,  Organizations. 
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rwo  examples  of  what  could  be  called  active 
sducaQonal  methods  for  training  are  presented.  It 
s  shown  that  traditional  training  can  be  greatly 
enhanced  by  using  information  processing  (com- 
wter-aided  teaching).  Similarly,  considerations  of 
raining  needs,  training,  and  definition  of  programs 
s  a  concern  of  each  water  service,  not  of  a  few 
sducation  specialists.  Thus,  training  not  only  be- 
:omes  a  tool  for  improvement  of  skills  and  prod uc- 
ivity,  but  a  tool  for  change  within  the  company. 
Author's  abstract) 
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ENSURING  THE  OPERATION  AND  MAINTE- 
NANCE OF  WATER  SUPPLY  SYSTEMS, 

Mansfield  Coll.,  Oxford  (England). 

For  primary  bibliographic  entry  see  Field  5F. 
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MICRO-ELECTRONICS  IN  THE  WATER  EN- 
DUSTRY  -  THE  IMPORTANCE  OF  PEOPLE, 
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London  (England). 

For  primary  bibliographic  entry  see  Field  5F. 
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BIOLOGICAL  FATE  OF  ORGANIC  PRIORITY 
POLLUTANTS  IN  THE  AQUATIC  ENVDJON- 
MENT, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 

and  Urban  Engineering. 

For  primary  bibliographic  entry  see  Field  SB. 
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Organischen  Stoffen,  Dargestellt  am  Beispiel  des 
Rheins), 
W87-02435  5A 

KASETSART  UNTV.,  BANGKOK  (THAILAND). 
DEPT.  OF  MICROBIOLOGY. 

SCP  Production  of  Rhodopseudomonas  sphaer- 

oides  on  Pineapple  Wastes, 

W87-01966  5D 

KATHOLTEKE  UNTV.  NIJMEGEN 
(NETHERLANDS).  DEPT.  OF  ANALYTICAL 
CHEMISTRY. 

Classification  of  the  Quality  of  Surface  Waters 

by  Means  of  Pattern  Recognition, 

W87-01860  5  A 

Improvement  of  the  Representation  of  Water 
Quality  by  Application  of  Information  Theory, 
W87-01861  5A 

KELLOGG  CORP.,  LITTLETON,  CO. 

Ground  Water  Plan  Has  Regional  Foundation, 
W87-02108  6A 

KENNEDY/JENKS  ENGINEERS,  SAN 
FRANCISCO,  CA. 

Systematic  Approach  for  Evaluating  the  Quality 

of  Ground  Water  Monitoring  Data, 

W87-02513  7C 

KERALA  UNTV.,  TRTVANDRUM  (TNDIA). 
DEPT.  OF  AQUATIC  BIOLOGY  AND 

FISHERIES. 

Morphological  Adaptations  for  Allochthonous 
Feeding  in  Rasbora  daniconius  (Hamilton), 
W87-02339  2H 

KIEL  UNTV.  (GERMANY,  F.R.).  TNST.  FUER 
PFLANZENERNAEHRUNG  UND 
BODENKUNDE. 

Effect  of  Sulfur-Containing  Nitrogen  Fertilizers 
on  the  Elemental  Composition  of  Celery  (Apium 
graveolens)  Grown  on  a  Polluted  Marsh  Soil, 
W87-01781  3C 

KIEL  UNTV.  (GERMANY,  F.R.).  INST.  FUER 

POLAROKOLOGIE. 
Microbial  Investigations  in  Rivers:  V.  Taxono- 
mical  Analysis  of  Bacteria  Populations  from  the 
Rivers  Elbe  and  Trave  at  Different  Seasons 
(Mikrobiologische  Untersuchungen  in  Flussen: 
V.  Taxonomische  Analyse  von  Bakterienpopula- 
tionen  aus  Elbe  and  Trave  zu  Verschiedenen 
Jahreszeiten), 
W87-02343  2H 

KING  ABDULAZIZ  UNTV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  HYDROLOGY. 

Aquifer  Test  Analysis  in  Fractured  Rocks  with 

Linear  Flow  Pattern, 

W87-01878  2F 

KRAKOW  TECHNICAL  UNTV.  (POLAND). 
FACULTY  OF  SANITARY  AND 
ENVIRONMENTAL  ENGINEERING. 

Changes  of  Ground  Water  Quality  Around  a 

Well  During  Acid  Treatment, 

W87-02506  5B 

KUOPIO  UNTV.  (FINLAND).  DEPT.  OF 
APPLIED  ZOOLOGY. 

Seasonal  and  Areal  Differences  in  the  Thyroid 
Histology  of  the  Vendace  (Coregonus  albula  L.) 
in  Fresh  and  Brackish  Waters  in  Finland, 
W87-02333  5C 


OR-9 


ORGANIZATIONAL  INDEX 


KUOPIO  UNIV.  (FINLAND).  DEPT.  OF  CHEMISTRY. 


! 


KUOPIO  UNIV.  (FINLAND).  DEPT.  OF 
CHEMISTRY. 

High  Levels  of  Mutagenic  Activity  in  Chlorinat- 
ed Drinking  Water  in  Finland, 
W87-02041  5B 

KUWAIT  UNIV.,  SAFAT.  COLL.  OF 
ENGINEERING  AND  PETROLEUM. 

Interpretation  of  Activated  Sludge  Plant  Per- 
formance Data, 
W87-02085  5D 

LA  TROBE  UNTV.,  BUNDOORA 
(AUSTRALIA).  ANALYTICAL  CHEMISTRY 
LABS. 

Automated  System  for  the  Determination  of 

Fluoride, 

W87-01865  5A 

LAGOS  UNIV.  (NIGERIA).  DEPT.  OF 
BIOLOGICAL  SCLENCES. 

Ecology  of  Iphigenia  truncate  in  Lagos  Lagoon, 
W87-02338  2H 

LAGOS  UNTV.  (NIGERIA).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Comparison  of  Treatment  Methods  for  Palm  Oil 

Mill  Effluent  (POME)  Wastes, 

W87-02131  5D 

LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Response  of  Radioactive  Trace  Metals  to  Acid- 
Base  Titrations  in  Controlled  Experimental  Eco- 
systems: Evaluation  of  Transport  Parameters  for 
Application  to  Whole-Lake  Radiotracer  Experi- 
ments, 
W87-01821  5B 

LAVAL  UNTV.,  QUEBEC.  DEPT.  DE 
BIOLOGLE. 

Intertidal  Microalgal  Production  and  the  Auxil- 
iary Energy  of  Tides, 
W87-01941  2L 

Harvesting  Daphnia  Magna  Grown  on  Urban 

Tertiarily-Treated  Effluents, 

W87-02163  3C 

Short-Term  Effect  on  the  Metabolism  of  Lotic 

Benthic  Communities  Following  Experimental 

Acidification, 

W87-02249  5C 

LAVAL  UNTV.,  QUEBEC.  DEPT.  DE  GENIE 
CHTMIQUE. 

Detailed  Study  of  Anaerobic  Digestion  of  Spiru- 

lina  Maxima  Algal  Biomass, 

W87-02239  5D 

LEHIGH  UNTV.,  BETHLEHEM,  PA.  DEPT. 
OF  CIVIL  ENGINEERING. 

Chromate  Ion-Exchange  Process  at  Alkaline  pH, 
W87-02364  5D 

LEICESTER  POLYTECHNIC  (ENGLAND). 
SCHOOL  OF  CHEMISTRY. 

Total  Mercury,  Methyl  Mercury  and  Sulphide 
Levels  in  British  Estuarine  Sediments  -  III, 
W87-02357  5B 

LEMOYNE  JOINT  ADVANCED  WASTE 
TREATMENT  FACILITY,  PA. 

Lemoyne,  Pa  -  Sludge  Disposal  Practices, 
W87-02064  5E 

LINCOLN  COLL.  (NEW  ZEALAND).  DEPT. 
OF  CIVIL  ENGINEERING. 

Flow  to  a  Well  in  a  Multiaquifer  System, 
W87-02275  2F 

LTNSLEY,  KRAEGER  ASSOCIATES  LTD., 
SANTA  CRUZ,  CA. 

Flood  Estimates:  How  Good  are  They, 
W87-02324  2E 


LIVERPOOL  UNTV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

Potential  for  Evolution  of  Salt  (NaCl)  Tolerance 

in  Seven  Grass  Species, 

W87-02080  21 

LONDON  SCHOOL  OF  HYGLENE  AND 
TROPICAL  MEDICINE  (ENGLAND). 

Cancer  Mortality  and  Type  of  Water  Source: 

Findings  from  a  Study  in  the  UK, 

W87-02373  5C 

LOS  ANGELES  COUNTY  SANITATION 
DISTRICTS,  WHITTTER,  CA. 

Long-Term  Changes  in  the  Benthic  Community 

on  the  Coastal  Shelf  of  Palos  Verdes,  Southern 

California, 

W87-01943  2L 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 

Fate  of  Ammonium  in  a  Gulf  Coast  Estuarine 

Sediment, 

W87-02095  5B 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
COASTAL  STUDIES  TNST. 

Active  Sand  Transport  Along  a  Fjord-Bottom 
Channel,  Bute  Inlet,  British  Columbia, 
W87-02369  2J 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  ZOOLOGY  AND  PHYSIOLOGY. 

High-Density  Culture  of  Meiobenthic  Harpacti- 
coid  Copepods  Within  a  Muddy  Sediment  Sub- 

W87-01820  2H 

LOUISIANA  WATER  RESOURCES 
RESEARCH  TNST.,  BATON  ROUGE. 

Derivation  of  the  Gamma  Distribution  by  Using 
the  Principle  of  Maximum  Entropy  (POME), 
W87-01929  2A 

LOUISVILLE  UNIV.,  KY.  DEPT.  OF 
BIOLOGY. 

Patterns   of  Epipelic   Algal   Abundance   with 
Depth,  Trophic  Status,  and  Acidity  in  Poorly 
Buffered  New  Hampshire  Lakes, 
W87-01806  2H 

LUND  UNTV.  (SWEDEN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Use  of  Disposable  Clean-up  Columns  for  Selec- 
tive Removal  of  Humic  Substances  Prior  to 
Measurements  with  a  Nitrate  Ion-selective  Elec- 
trode, 
W87-02167  5  A 

LUND  UNTV.  (SWEDEN).  LTMNOLOGICAL 
TNST. 

Contaminated  Sediments  of  Lakes  and  Oceans 
Act  as  Sources  of  Chlorinated  Hydrocarbons  for 
Release  to  Water  and  Atmosphere, 
W87-02174  5B 

Aerobic  Uptake  of  FE(III)-Precipitated  Phos- 
phorus by  Microorganisms, 
W87-02346  2H 

LYON-1  UNTV.,  VILLEURBANNE  (FRANCE). 
DEPT.  DE  BIOLOGTE  ANTMALE  ET 
ECOLOGIE. 

Structure  and  Dynamics  of  the  French  Upper 
Rhone  Ecosystems:  27.  Populations  Dynamics  of 
Gammarids  (Structure  et  Fonctionnement  des 
Ecosystemes  du  Haut-Rhone  Francais:  27.  Dyn- 
amique  des  Populations  de  Gammares), 
W87-02337  2H 

MACDONALD  COLL.,  STE.  ANNE  DE 
BELLEVUE  (QUEBEC).  DEPT.  OF  FOOD 
SCIENCE  AND  AGRICULTURAL 
CHEMISTRY. 

Determination   of  Alkyllead    Salts   in   Runoff, 
Soils,  and  Street  Dusts  Containing  High  Levels 
of  Lead, 
W87-02090  5B 


MAINE  DEPT.  OF  ENVIRONMENTAL 
PROTECTION,  AUGUSTA. 

Water-Quality  in  Sand  and  Gravel  Aquifers  in 
Maine:  The  Influence  of  Acid  Deposition,  Agri- 
culture,  and   Other   Non-Point   Contamination 
Sources, 
W87-02445  5B 

MAINE  DEPT.  OF  TRANSPORTATION, 
AUGUSTA. 

Replacement  of  Salt  Contaminated  Water  Sup- 
plies in  Bedrock  Aquifers  in  Maine, 
W87-02451  JC 

MAINE  GEOLOGICAL  SURVEY,  AUGUSTA 

Hydrogeochemistry  of  Radon  in  Ground  Water, 
W87-02442  2K 

MAINE  STATE  DEPT.  OF  MARINE 
RESOURCES,  WEST  BOOTHBAY  HARBOR. 

Fundy  Tidal  Power  Development  and  Potential 
Fish  Production  in  the  Gulf  of  Maine, 
W87-01822  4A 

MAINE  UNTV.  AT  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Restoration  of  Gasoline-Contaminated  House- 
hold Water  Supplies  to  Drinking  Water  Quality, 
W87-02471  5F 

MAINE  UNTV.  AT  ORONO.  DEPT.  OF 
GEOLOGICAL  SCIENCES. 

Excess  Unsupported  210Pb  in  Lake  Sediment 

from  Rocky  Mountain  Lakes:  A  Groundwater 

Effect, 

W87-01796  2H 

MANITOBA  UNTV,  WINNIPEG.  DEPT.  OF 
ZOOLOGY. 

Spring  Meltwater  Mixing  in  Small  Arctic  Lakes, 
W87-02253  2H 

MANSFIELD  COLL.,  OXFORD  (ENGLAND). 

Ensuring   the   Operation   and   Maintenance  of 

Water  Supply  Systems, 

W87-02049  5F 

MARTBOR  UNTV.  (YUGOSLAVIA).  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Hydrolytic  Potentiometric  Titration  of  Sulfate 
with  Application  in  the  Analysis  of  Waters, 
W87-01864  5A 

MARIE  CURTE-SKLODOWSKA  UNIV., 
LUBLIN  (POLAND).  TNST.  OF  PHYSICS. 

Mixing  Effects  of  Carbonate  Dissolving  Waters 
on  Chemical  and  1 3-C/12-C  Compositions, 
W87-02329  2K 

MARINE  BIOLOGICAL  LAB.,  WOODS  HOLE, 
MA.  ECOSYSTEMS  CENTER. 

Sulfur  and  Carbon  Isotopes  as  Tracers  of  Salt- 

Marsh  Organic  Matter  Flow, 

W87-02099  2G 

MARITIME  TESTING  (1985)  LTD., 
DARTMOUTH  (NOVA  SCOTIA). 
ENVIRONMENTAL  DTV. 

Evolving  Framework  for  Environmental  Impact 

Analysis.  I.  Methods, 

W87-02113  6G 

Evolving  Framework  for  Environmental  Impact 

Analysis:  II.  Applications, 

W87-02114  6G 

MARYLAND  DEPT.  OF  HEALTH  AND 
MENTAL  HYGLENE,  BALTIMORE. 

Organochlorine  Residues  in  Finfish  from  Mary- 
land Waters,  1976-1980, 
W87-02133  5B 
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MARYLAND  UNIV.,  COLLEGE  PARK.  DEFT. 
OF  AGRONOMY. 

Tillage  Effects  on  Soil  Water  Retention  and 
Pore  Size  Distribution  of  Two  Mollisols, 
W87-02040  4C 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEFT. 
OF  BOTANY. 

Degradation   of  cis-   and    trans-Permethrin   in 

Flooded  Soil, 

W87-02372  5B 

MARYLAND  UNIV.,  FROSTBURG. 
APPALACHIAN  ENVIRONMENTAL  LAB. 

Effects  of  Coal  Pile  Runoff  on  Stream  Quality 

and  Macroin  vertebrate  Communities, 
W87-01917  5B 

Influence  of  Habitat  Manipulations  on  Interac- 
tions Between  Cutthroat  Trout  and  Invertebrate 
Drift, 
W87-02102  2H 

Inter-  and  Intra-Specific  Variability  in  the  Re- 
sponse of  Zooplankton  to  Acid  Stress, 
W87-02251  5C 

MARYLAND  UNIV.,  SOLOMONS. 
CHESAPEAKE  BIOLOGICAL  LAB. 

Nutrient  Enrichment  Studies  in  a  Coastal  Plain 
Estuary:  Phytoplankton  Growth  in  Large-scale, 
Continuous  Cultures, 
W87-01854  5A 

MASSACHUSETTS  AUDUBON  SOCTETY, 
LINCOLN. 

Underground  Tanks  Threaten  Ground  Water 

Quality, 

W87-02446  5B 

MASSACHUSETTS  DEPT.  OF 
ENVIRONMENTAL  QUALITY 
ENGINEERING,  BOSTON. 

Step-by-Step  Approach  to  Groundwater  Con- 
tamination Problems, 
W87-02438  5B 

MASSACHUSETTS  DEPT.  OF  PUBLIC 
WORKS,  WELLESLEY  HILLS.  RESEARCH 
AND  MATERIALS  SECTION. 

Effectiveness  of  Highway  Drainage  Systems  in 

Preventing    Salt    Contamination    of    Ground 

Water, 

W87-02541  4C 

MASSACHUSETTS  INST.  OF  TECIL, 
CAMBRIDGE.  DEPT.  OF  CTVTL 
ENGINEERING. 

Emergence  of  Global-Scale  Hydrology, 
W87-02312  2A 

Stochastic  Subsurface  Hydrology  from  Theory 

to  Applications, 

W87-02322  2F 

MASSACHUSETTS  INST.  OF  TECR, 
CAMBRIDGE.  DEPT.  OF  EARTH  AND 
PLANETARY  SCIENCES. 

Determination  of  Beryllium  in  Natural  Waters  in 
Real  Tune  Using  Electron  Capture  Detection 
Gas  Chromatography, 
W87-02233  5A 

MASSACHUSETTS  INST.  OF  TECIL, 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB. 
FOR  WATER  RESOURCES  AND 
HYDRODYNAMICS. 

Role  of  Organic  Acids  in  the  Acid-Base  Status 
of  Surface  Waters  at  Bickford  Watershed,  Mas- 
sachusetts, 
W87-02380  2H 

MAX-PLANCKINST.  FUER  LTMNOLOGIE 
ZU  PLOEN  (GERMANY,  FJL). 

PEG-model  of  Seasonal  Succession  of  Plank- 
tonic  Events  in  Fresh  Waters, 
W87-02331  2H 


MAX-PLANCKINST.  FUER  MEDIZ3NISCHE 
FORSCHUNG,  HEIDELBERG  (GERMANY, 
FJL).  ABT.  PHYSIOLOGIE. 
Potentially  Toxic  Concentrations  of  Triethyl 
Lead  in  Black  Forest  Rainwater  Samples, 
W87-02175  5A 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  BIOLOGY. 

Variability  of  Density  Estimates  and  the  Optimi- 
zation   of    Sampling    Programs    for    Stream 
Benthos, 
W87-01807  7A 

Empirical  Analysis  of  Zooplankton  Community 
Size  Structure  Across  Lake  Trophic  Gradients, 
W87-01972  2H 

Availability    of   Phosphorus    Upwelling    from 

Iron-Rich  Anoxic  Hypolimnia, 

W87-02310  2H 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  GEOGRAPHY. 

Characteristics  of  High-Energy  Meandering 
Rivers:  The  Canterbury  Plains,  New  Zealand, 
W87-02129  2E 

MCGILL  UNTV.,  MONTREAL  (QUEBEC). 
DEPT.  OF  MATHEMATICS. 

Critical  Layers  in  Shear  Flows, 

W87-02227  8B 

MCGILL  UNTV,  MONTREAL  (QUEBEC). 
INST.  OF  OCEANOGRAPHY. 

Phytoplankton  Response  to  Freshwater  Runoff: 

The  Diversion  of  the  Eastmain  River,  James 

Bay, 

W87-01794  5C 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  CTVTL  ENGINEERING  AND 
ENGINEERING  MECHANICS. 

Storm  Water  PoDution  Modelling:  First-Order 
Atmospheric    Dustfall    Processes    that    Affect 
Runoff  Quality, 
W87-02377  5G 

MECHANICAL  EQUIPMENT  CO.,  NEW 

ORLEANS,  LA. 
Vapor  Compression  Revisited, 
W87-02482  3A 

MELBOURNE  UNTV„  PARKVIXLE 
(AUSTRALIA).  DEPT.  OF  MATHEMATICS. 

Steady  Two-  and  Three-Dimensional  Flows  in 
Unsaturated  Soil:  The  Scattering  Analog, 
W87-02303  2G 

MELBOURNE  UNTV.,  PARKVIXLE 
(AUSTRIAUA).  SCHOOL  OF  AGRICULTURE 
AND  FORESTRY. 

Decomposition  of  Methyl  Nitrite  in  Solutions 

and  Soils, 

W87-01986  5B 

METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO,  IL. 

Monitoring  Wells  -  Chicago  TARP, 
W87-02509  2F 

MICHIGAN  STATE  UNTV.,  EAST  LANSING. 
DEPT.  OF  CROP  AND  SOIL  SCIENCES. 

Coastal  Plain  Soils  of  Southeastern  Nigeria:  II. 

Forms   of  Extractable   Iron,   Aluminum,   and 

Phosphorus, 

W87-01993  2G 

MICHIGAN  STATE  UNTV.,  EAST  LANSING. 
DEPT.  OF  FORESTRY. 

Simulated  Acid  Rain  Effects  on  Jack  Pine  Seed- 
ling Establishment  and  Nutrition, 
W87-O2000  5C 


MICHIGAN  TECHNOLOGICAL  UNTV., 
HOUGHTON.  DEPT.  OF  CTVTL 
ENGINEERING. 

Prediction  of  Multicomponent  Adsorption  Equi- 
libria  in   Background   Mixtures  of  Unknown 
Composition, 
W87-02398  5D 

MICHIGAN  UNTV.,  ANN  ARBOR.  DIV.  OF 
BIOLOGICAL  SCIENCES. 

Dynamics  of  Lake  Michigan  Natural  Phyto- 
plankton Communities  in  Continuous  Cultures 
Along  a  Si:P  Loading  Gradient, 
W87-01851  2H 

MICHIGAN  UNTV.,  ANN  ARBOR.  GREAT 
LAKES  RESEARCH  DIV. 

Historical    Relationships    Between    Phosporus 
Loading  and  Biogenic  Silica  Accumulation  in 
Bay  of  Quinte  Sediments, 
W87-01803  5C 

Recent  Major  Declines  in  Zooplankton  Popula- 
tions in  the  Inshore  Region  of  Lake  Michigan: 
Probable  Causes  and  Implications, 
W87-01826  2H 

Phosphorus  Enrichment,  Silica  Utilization,  and 

Biogeochemical  Silica  Depletion  in  the  Great 

Lakes, 

W87-01855  2H 

Recent  Shifts  in  Daphnia  Community  Structure 
in  Southeastern  Lake  Michigan:  A  Comparison 
of  the  Inshore  and  Offshore  Regions, 
W87-01973  2H 

Rejuvenation  of  Melosira  Granulata  (Bacillario- 
phyceae)  Resting  Cells  from  the  Anoxic  Sedi- 
ments of  Douglas  Lake,  Michigan.  I.  Light  Mi- 
croscopy and  14C  Uptake, 
W87-02168  2H 

Rejuvenation  of  Melosira  Granulata  (Bacillario- 
phyceae)  Resting  Cells  from  the  Anoxic  Sedi- 
ments of  Douglas  Lake,  Michigan.  II.  Electron 
Microscopy, 
W87-02169  2H 

MILWAUKEE  METROPOLITAN  SEWERAGE 
DISTRICT,  WL  TREATMENT  SERVICES  DIV. 
Disinfection  of  Advanced  Wastewater  Treat- 
ment Effluent  by  Chlorine,  Chlorine  Dioxide 
and  Ozone:  Experiments  Using  Seeded  Poliovi- 
rus, 
W87-02396  5D 

MINISTERIE  VAN  VOLKSGEZONDHEID  EN 
MILTEUHYGIENE,  LETDSCHENDAM 
(NETHERLANDS). 

Pilot  Plant  Study  on  Water  Quality  Changes 

During  Groundwater  Recharge, 

W87-02358  5E 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  WEYMOUTH  (ENGLAND).  FISH 
DISEASES  LAB. 

Microbial  Quality  of  Water  in  Intensive  Fish 

Rearing, 

W87-02220  5C 

MINISTRY  OF  URBAN  DEVELOPMENT, 
NEW  DELHI  (TNDIA). 

Training  for  Water  in  India, 

W87-02047  5F 

MINISTRY  OF  WORKS  AND 
DEVELOPMENT,  HAMILTON  (NEW 
ZEALAND).  WATER  QUALITY  CENTRE. 

Incorporation  of  Point  Sources  in  Numerical 

Transport  Schemes, 

W87-02295  5B 
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MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT. 
OF  ECOLOGY  AND  BEHAVIORAL 
BIOLOGY. 

Green,  Bluegreen  and  Diatom  Algae:  Taxonom- 
ic  Differences  in  Competitive  Ability  for  Phos- 
phorus, Silicon  and  Nitrogen, 
W87-02332  2H 

MINNESOTA  UNTV.,  ST.  PAUL. 

Radon  Gas  in  Ground  Water  of  New  Hamp- 
shire, 
W87-02443  5B 

MISSIMER  AND  ASSOCIATES,  INC.,  CAPE 
CORAL,  PL. 

Disposal  of  Reverse  Osmosis  Water  Treatment 
Plant  Reject  Water  by  Injection  Well:  An  As- 
sessment of  Geochemical  Plugging, 
W87-02492  5E 

MISSOURI  COOPERATIVE  FISHERY 
RESEARCH  UNIT,  COLUMBIA. 

Benthic    Invertebrate    Response    to    Pollution 
Abatement:  Structural  Changes  and  Functional 

Implications, 

W87-01923  5D 

MONTANA  STATE  UNTV.,  BOZEMAN.  DEPT. 
OF  EARTH  SCIENCES. 

Origin  and  Deformation  of  Holocene  Shoreline 
Terraces,  Yellowstone  Lake,  Wyoming, 
W87-02370  2H 

MONTGOMERY  (JAMES  M.),  INC., 
PASADENA,  CA. 

Ground  Water  Management  Plan  for  Protection 
of  a  Shallow  Aquifer  at  the  Naval  Weapons 
Center,  China  Lake,  California, 
W87-02537  5G 

MONTPELLIER2  UNTV.  (FRANCE).  LAB. 
D'HYDROGEOLOGIE. 

Simultaneous    Outflow    of   Fresh    Water    and 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


NATURE  OF  WATER 

,  Aqueous  Solutions  and 
Suspensions 


HMCTION  OF  THE  DISTRIBUTION  CON- 
NT  OF  SOME  SOLUTES  CONTAINING 
DROPHILIC  FUNCTIONAL  GROUPS 
)M  DATA  ON  THE  SOLUBILITY  OF 
IER  IN  ORGANIC  SOLVENTS, 
tingham  Univ.  (England).  Dept.  of  Pharmacy. 
ojima,  and  S.  Davis. 

iration    Science    and    Technology    SSTEDS, 
20,  No.  2  &  3,  pl31-151,  April-May  1985.  9 
5  tab,  50  ref. 

criptors:  'Distribution  constant, 

lutes,*Hydrophilic  functional  groups,  •Solubil- 
•Organic  solvents,  Solute-solvent  interaction, 
hematical  studies,  Mathematical  equations, 
mical  analysis,  Chemical  reactions. 

rmuion  on  the  distribution  of  solutes  between 
jous  and  organic  phases  finds  application  in 
s  ranging  from  the  practical  aspects  of  solvent 
action,  to  analysis,  medicinal  chemistry,  and 
ies  on  solute-solvent  interactions.  Described 
some  linear  free  energy  relationships  that  cor- 
te  the  distribution  constant  of  selected  solutes 
ing  hydrophilic  functional  groups,  and  the  solu- 
y  of  water  in  the  relevant  organic  solvent. 
se  correlations  also  take  into  account  relation- 
«  between  the  solubility  of  water  in  organic 
ents  and  interfacial  tension  values  as  well  as 
association  and  hydration  of  organic  solutes  in 
er-saturated  organic  solvents.  The  distribution 
»vior  of  solutes  containing  a  hydrophilic  group 
veen  aqueous  and  different  organic  phases  has 
m  examined  for  the  influence  of  the  organic 
ent.  The  distribution  constant  has  been  well 
related  with  the  solubility  of  water  in  the  or- 
ic  phase  by  an  equation:  log  Kd  =  a  log  S(H20) 
b.  The  constant  a  approximates  unity  for  a 
ite  with  a  single  polar  functional  group.  The 
enzation  behavior  of  solutes  in  different  organ- 
•hases  and  the  relationship  between  the  solubili- 
of  water  in  a  solvent  and  interfacial  tension 
ween  water  and  that  solvent  have  also  been 
mined.  (Khumbatta-PTT) 
7-02906 


ERMODYNAMIC  STUDY  OF  SOLUTIONS 
LIQUID  HYDROCARBON  MIXTURES  IN 
lTER, 

ginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  Bums,  and  W.  G.  Maclntyre. 
achimica  et  Cosmochimica  Acta  GCACAK, 
I.  50,  No.  7,  p  1545-1549,  July  1986.  4  tab,  15 
USAF  Office  of  Scientific  Research  Grant 
OSR-83-0036. 

scriptors:  •Thermodynamics,  'Solubility,  *Hy- 
earbons,  Solutes,  Equilibrium,  Estimating, 
mperature  effects. 

e  aqueous  solubility  and  vapor-liquid  equilibri- 
phase  activity  coefficients  of  binary  hydrocar- 
i  mixtures  were  determined  to  investigate  the 
Irocarbon  solution  process  in  water.  The  pres- 
;e  of  hydrocarbon  co-solutes  did  not  measurably 
luce  hydrocarbon  activity  coefficients  in  the 
leous  phase.  This  contradicts  previous  studies 
1  indicates  that  the  effects  of  aqueous  phase 
ute-solute  interactions  can  not  be  precisely  de- 
mined  from  water  solubility  measurements.  In  a 
o-phase  liquid  hydrocarbon  mixture-water 
item  at  moderate  temperatures,  aqueous  phase 
drocarbon  concentrations  can  be  explained  in 
ms  of  a  component  in  the  hydrocarbon  phase, 
:  hydrocarbon  phase  activity  coefficient  of  that 
mponent  and  the  component's  pure  compound 
lubility.  The  presence  of  water  in  the  hydrocar- 
n  phase  becomes  more  important  in  determining 
ueous  phase  hydrocarbon  concentrations  result- 
5  from  contact  with  a  liquid  hydrocarbon  mix- 
re  as  the  temperature  increases,  but  its  impor- 
ice  is  relatively  minor  up  to  150  C.  (Michael- 

rr) 

87-03145 


2.  WATER  CYCLE 
2A.  General 


COMPARISON     OF     MOBED     AND     HEC-6 
RTVER  FLOW  MODELS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02669 


REVIEW     OF    FIELD    OBSERVATIONS    OF 
RUNOFF  GENERATION  IN  THE  TROPICS, 

Office  de  la  Recherche  Seientifique  et  Technique 

Outre-Mer,  Bondy  (France). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02675 


HYDROGEN  ISOTOPE  STUDY  OF  LARGE- 
SCALE  METEORIC  WATER  TRANSPORT  IN 
NORTHERN  CALD70RNIA  AND  NEVADA, 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02686 


HYDROLOGICAL  INVESTIGATIONS  OF  DI- 
NARIC  KARST  AT  THE  KRCIC  CATCHMENT 
AND  THE  RTVER  KRKA  SPRINGS  (YUGO- 
SLAVIA), 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
O.  Bonacci. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  317-326,  December  30,  1985.  8  fig,  1  tab,  7  ref. 

Descriptors:  'Groundwater  level,  'Surface  water, 
•Karst  hydrology,  'Catchment  areas,  'Springs, 
'Yugoslavia,  Hydrology,  Karst,  Groundwater, 
Spring  water,  Turbulent  flow,  Flow. 

The  relationship  between  catchment  surface-  and 
groundwater  and  the  spring  water  of  a  karst  river 
in  Yugoslavia  was  investigated.  Discharge  de- 
creases from  the  spring  to  the  outlet  (waterfall  at 
the  river's  spring).  Only  in  flood  situations  (some 
30-60  days  a  year)  are  normal  hydrological  rela- 
tions found  with  discharge  increasing  towards  the 
outlet.  The  river  dries  up  regularly  every  year, 
with  the  number  of  days  of  zero  flow  increasing 
from  the  spring  towards  the  outlet.  A  high  degree 
of  interdependence  between  groundwater  levels  in 
the  catchment  and  the  discharge  of  the  springs  has 
been  demonstrated.  Analytical  expressions  for  the 
discharge  curves  as  a  function  of  the  groundwater 
level  have  been  defined.  Two  zones  with  turbulent 
conduit  flow  have  been  discovered,  one  at  the 
surface  and  the  second  about  30-100  m  under  the 
surface.  (Cassar-PTT) 
W87-02845 


DETERMINATION  OF  RAINFALL  EXCESS 
ON  SPATIALLY  VARIABLE  CATCHMENTS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

R.  Rajendran,  and  R.  G.  Mein. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

p  67-89,  January   15,   1986.  7  fig,  4  tab,   53  ref. 

Australian  Water  Resources  Council  Project  78/ 

96. 

Descriptors:  'Rainfall,  'Excess  rainfall,  'Catch- 
ment areas,  'Spatial  distribution,  'Simulation  anal- 
ysis, 'Model  studies,  Distribution,  Infiltration,  Per- 
meability coefficient,  Simulation,  Mathematical 
studies,  Runoff,  Engineering. 

The  spatial  variability  of  excess  rainfall  generation 
across  a  catchment  is  simulated  by  its  subdivision 
into  a  number  of  conceptual  sub-areas,  each  of 
which  is  considered  homogeneous.  The  infiltration 
characteristics  for  each  sub-area  are  determined 
using  a  log-normally  distributed  scaling  factor  ap- 
plied to  the  catchment  average  hydraulic  conduc- 
tivity. The  developed  spatial  loss  model  has  one 
fitted  parameter  (the  standard  deviation  of  the 
scaling  factor);  other  parameter  values  are  deter- 
mined from  catchment  characteristics.  Application 


of  the  model  to  event  data  on  11  catchments 
produced  results  consistent  with  the  source-area 
concept  of  runoff  generation.  For  a  majority  of 
independent  event  tests,  the  runoff  volume  was 
predicted  to  within  plus  or  minus  2.5  mm.  Poorer 
results  were  obtained  for  summer  events,  probably 
due  to  the  failure  to  account  adequately  for  soil 
cracking.  (Author's  abstract) 
W87-02853 


2B.  Precipitation 


EFFECT  OF  RAINFALL  EXCESS  CALCULA- 
TIONS ON  MODELED  HYDROGRAPH  ACCU- 
RACY AND  UNIT-HYDROGRAPH  PARAM- 
ETERS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

G.  Garklavs,  and  K.  A.  Oberg. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  565-572,  August  1986.  3  fig,  4  tab,  18  ref. 

Descriptors:  'Excess  rainfall,  'Flood  forecasting, 
•Hydrographs,  'Hydrograph  analysis,  'Rainfall- 
runoff  relationships,  Prediction,  Computer  pro- 
grams, Computer  models,  Hydrologic  models,  Illi- 
nois, Mathematical  equations,  Parametric  hydrolo- 
gy, Regression  analysis. 

The  Initial  and  Uniform  method  and  the  Exponen- 
tial method  of  the  Corps  of  Engineers  flood  hydro- 
graph  package  (HEC-1)  for  computing  excess  rain- 
fall were  compared  to  evaluate  the  effects  on  mod- 
eled hydrograph  accuracy.  Time  of  concentration 
and  storage  coefficient  parameters  were  also  com- 
pared. Rainfall  and  runoff  data  from  209  storms  in 
32  gaged  basins  in  Illinois  were  used  to  calibrate 
the  HEC-1  model.  The  sum  of  incremental  flows, 
peak  discharge  and  time  of  peak  discharge  charac- 
teristics were  used  to  evaluate  model  accuracy. 
Mean  percent  error  for  each  basin  and  hydrograph 
characteristic  were  computed.  Excess  rainfall  that 
was  computed  using  either  method  resulted  in  a 
computed  hydrograph  accuracy  that  fell  within 
generally  accepted  limits.  Application  of  a  linear- 
regression  model  showed  no  significant  differences 
in  computed  values  of  unit  hydrograph  parameters. 
(Michael-PTT) 
W87-02623 


EVALUATION  OF  WEEKLY  AND  MONTHLY 
TIME  SERIES  FORECASTS  OF  MUNICIPAL 
WATER  USE, 

Brazos  River  Authority,  Waco,  TX. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02629 


COMPOSITION  OF  PRECIPITATION  WATER 
AND  ITS  ACIDITY, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographic  und  Geooekologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02721 


STUDY  OF  ACID  DEPOSITION  IN  SWITZER- 
LAND: TEMPORAL  VARIATION  rN  THE 
IONIC  COMPOSITION  OF  WET  PRECTPITA- 
TION  AT  RURAL  SITES  DURING  1983-1984, 

Bern  Univ.  (Switzerland).  Inst,  of  Plant  Physiolo- 
gy 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02763 


MEASUREMENTS  OF  PH  VERSUS  DROP 
SIZE  IN  NATURAL  RAIN, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Physics. 
S.  J.  Adams,  S.  G.  Bradley,  C.  D.  Stow,  and  S.  J. 
de  Mora. 

Nature  NATUAS,  Vol.  321,  No.  6073,  p  842-844, 
June  26,  1986.  3  fig,  2  tab,  6  ref. 

Descriptors:  'Rain,  'Acid  rain,  'Acidity,  'Rain- 
drop size,  'Measuring  instruments,  'Chemistry  of 
precipitation,  Mass  transfer,  Chemical  properties, 
Rainfall,  Spectrometers,  Physical  properties. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 
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Results  from  numerical  scavenging  models,  which 
estimate  the  acidity  of  precipitation  falling  through 
a  polluted  atmosphere,  have  previously  been  com- 
pared with  pH  measurements  of  bulk  rain  water  or 
of  single  drops  of  unknown  size.  An  instrument  is 
described  which,  for  the  first  time,  allows  the 
variation  of  pH  with  drop  size  to  be  evaluated.  The 
raindrop  spectrometer  uses  the  increase  of  terminal 
velocity  with  drop  size  to  sort  drops.  It  consists  of 
two  disks  separated  by  a  small  vertical  rotating 
shaft.  The  upper  disk  has  a  small  sector-shaped 
aperture  through  which  rain  passes,  and  the  lower 
disk  is  divided  into  sectors  by  radial  walls  to 
collect  water.  Because  the  disks  rotate  at  the  same 
rate,  larger  drops  (falling  at  higher  speeds)  inter- 
sect the  lower  disk  more  nearly  beneath  the  aper- 
ture than  do  smaller  drops.  Field  measurements 
show  a  pH  minimum  for  drops  with  radii  near  0.5 
mm,  consistent  with  simple  mass  transfer  consider- 
ations. (Doria-PTT) 
W87-02811 


TEMPORAL  EVOLUTION  OF  NITROGEN 
COMPOUNDS  EN  SWEDISH  PRECIPITATION 
SINCE  1955, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

H.  Rodhe,  and  M.  J.  Rood. 

Nature  NATUAS,  Vol.  321,  No.  6072,  p  762-764, 

June  19,  1986.  2  fig,  1  tab,  18  ref. 

Descriptors:  'Nitrogen  compounds,  *Acid  rain, 
•Sweden,  'Chemistry  of  precipitation,  'Acidity, 
Nitrates,  Ammonium  compounds,  Ions,  Air  pollu- 
tion effects,  Nutrients,  Sulfates,  Vegetation  effects. 

Nitrate  and  ammonium  ions  are  important  determi- 
nants of  the  ionic  strength  and  pH  of  precipitation, 
while  their  deposition  on  vegetation  and  on  the 
ground  constitutes  a  significant  source  of  nutrients 
for  plants.  Data  from  Rothamsted,  UK  indicate 
that  the  mean  concentration  of  nitrate  in  precipita- 
tion doubled  between  the  1850s  and  1960,  while 
ammonium  concentration  probably  increased  be- 
tween the  1880s  and  1960.  A  review  of  precipita- 
tion chemistry  data  from  Europe  indicates  an  ap- 
proximately threefold  increase  in  nitrate  deposition 
between  the  1890s  and  the  late  1970s.  The  present 
analysis  of  data  from  the  European  Air  Chemistry 
Network  reveals  that  the  nitrate  concentration  at 
most  stations  approximately  doubled  between  the 
late  1950s  and  early  1970s,  with  a  less  pronounced 
increase  in  ammonium.  Detailed  analysis  of  data 
from  12  Swedish  stations  showed  no  further  in- 
crease of  nitrate  or  ammonium  between  1972  and 
1984.  In  contrast,  the  sulfate  concentration  de- 
creased by  about  30%  for  the  same  locations  and 
time  period.  (Author's  abstract) 
W87-02812 


DETERMINATION    OF    RAINFALL    EXCESS 
ON  SPATIALLY  VARIABLE  CATCHMENTS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-02853 


METEOROLOGICAL  DATA  ANALYSIS  FOR 
DRAINAGE  SYSTEM  DESIGN, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.  J.  Adams,  H.  G.  Fraser,  C.  D.  D.  Howard,  and 
M.  S.  Hanafy. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  5,  P  827-848,  October 
1986.  24  fig,  2  tab,  12  ref. 

Descriptors:  *Data  analysis,  'Design  storms, 
'Drainage  systems,  'Rainfall-runoff  relationships. 
Rainfall,  Catchment  areas,  Runoff,  Performance 
objectives,  Storm  intensity,  Frequency,  Moving 
window  analysis,  Storm  event  analysis,  Statistics. 

The  frequency  analysis  of  point  rainfall  data  exam- 
ined with  particular  emphasis  on  the  distinction 
between  meteorological  events  observed  in  nature 
and  the  definition  of  events  for  statistical  analysis. 
A  meteorological  event  may  involve  several  peri- 
ods of  intermittent  rain,  all  of  which  are  associated 
with  the  same  atmospheric  disturbance.  The  return 


period  of  such  an  event  is  determined  from  analysis 
of  synoptic  data.  In  contrast,  statistical  events  are 
based  on  the  external  characteristics  (volume,  du- 
ration, average  intensity,  and  interevent  time)  of 
recorded  rainfall,  without  reference  to  the  return 
period  of  the  synoptic  conditions  which  caused 
that  rainfall.  Statistics  of  storm  event  characteris- 
tics were  calculated,  correlations  between  charac- 
teristics were  explored,  and  probability  density 
functions  for  individual  storm  event  characteristics 
and  for  combinations  of  characteristics  were  devel- 
oped. Intensity-duration-frequency  analyses  were 
performed.  A  frequency  analysis  on  rainfall  vol- 
umes demonstrated  that  event  volumes  derived 
from  an  intensity-duration  frequency  (IDF)  curve 
do  not  have  the  same  frequency  as  that  IDF  curve. 
It  is  concluded  that  for  a  particular  location,  there 
is  no  single  design  storm  that  is  suitable  for  all 
types  of  drainage  designs.  (Author's  abstract) 
W87-02882 


ENVIRONMENTAL  CHEMISTRY  OF  RAIN- 
WATER EN  SRI  LANKA, 

Sri  Lanka  Univ.,  Peradeniya.  Environmental  Geo- 
chemistry Research  Group. 
C.  B.  Dissanayake,  and  S.  V.  R.  Weerasooriya. 
International   Journal   of  Environmental    Studies 
LIEVAW,  Vol.  26,  No.  1/2,  p  71-86,  1985.  11  fig,  2 
tab,  10  ref. 

Descriptors:  'Rain,  'Rainfall  chemistry,  'Sri 
Lanka,  'Classication,  'Highlands,  Calcium,  Mag- 
nesium,  Bicarbonates,   Chlorides,   Climate  zones. 

Rainwater  samples  collected  from  different  parts 
of  Sri  Lanka  were  analyzed  chemically.  Except  for 
minor  occurrences,  'acid  rain'  is  not  prevalent  in 
Sri  Lanka.  Based  on  its  chemical  composition, 
rainwater  of  Sri  Lanka  has  been  classfied  chemical- 
ly into  eight  different  types,  of  which  the  most 
dominant  are  Ca/Mg-HC03,  Ca-Cl,  and  non-dom- 
inant cation-HC03  types.  The  wet  zone  of  the 
country,  particularly  around  the  central  highlands, 
forms  a  special  zone  characterized  by  the  occur- 
rence of  a  number  of  chemically  different  rain- 
water types.  In  contrast,  the  dry  zone  receives  four 
distinct  types  of  rainwater.  (Author's  abstract) 
W87-03023 


LESSONS  FROM  FEELD  EXPERIENCE  WITH 
RAINWATER  COLLECTION  SYSTEMS  EN 
AFRICA  AND  ASIA, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03042 


EVOLUTION  OF  PMP  COOPERATIVE  STUD- 
IES, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  8 A. 

W87-03063 


MODELLING  THE  EFFECTS  OF  ACIDIC  DEP- 
OSITION AND  CONIFER  AFFORESTATION 
ON  STREAM  ACIDITY  EN  THE  BRITISH  UP- 
LANDS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03068 


RESPONSE  OF  CONSERVATION  TILLAGE 
SORGHUM  TO  GROWING  SEASON  PRECIPI- 
TATION, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03167 


RATES  OF  MINERAL  ELEMENT  LEACHING 
FROM   LEAVES  OF  NINE  PLANT  SPECIES 
FROM       A       SOUTHERN       APPALACHIAN 
FOREST  SUCCESSION  SUBJECTED  TO  SIMU- 
LATED ACID  RAIN, 
Georgia  Univ.,  Athens.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03206 


POSSIBLE  ROLE  OF  SYMMETRIC  INSTABD 
ITY  IN  THE  FORMATION  OF  PRECErTI/ 
TION  BANDS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Centi 
for  Meteorology  and  Physical  Oceanography. 
M.  A.  Seltzer,  R.  E.  Passarelli,  and  K  A.  Emanue 
Journal  of  the  Atmospheric  Sciences,  JAHSA 
Vol.  42,  No.  20,  p  2207-2219,  October  15,  1986.  1 
fig,  5  tab,  14  ref. 

Descriptors:  'Precipitation  bands,  'Instabilit 
•Frontal  regions,  'Meteorology,  Theoretical  ana 
ysis,  Temperature,  Symmetry,  Weather  pattern 
Weather,  Precipitation,  Remote  sensing,  Flow  pa 
tern. 

Fifteen  cases  of  banded  and  nonbanded  precipit 
tion  not  associated  with  surface  frontal  regions  ai 
presented.  Results  from  the  linear  perturbation  at 
parcel  theories  of  symmetric  instability  are  con 
pared  to  the  observed  properties  of  these  band 
Symmetric  instability  can  explain  many  of  the  fe 
tures  of  the  bands  considered  in  this  study:  all  < 
the  bands  are  aligned  parallel  to  the  thermal  wini 
strong  shear  and  near-neutral  static  stabilities  ai 
observed  when  bands  occur;  and  multiple  banc 
have  a  wavelength  that  is  related  to  the  depth  < 
the  unstable  region  and  the  slope  of  moist  isentn 
pic  surfaces.  However,  the  linear  theory  of  syn 
metric  instability  assumes  a  basic  state  of  unidirei 
tional  flow  and  thermal  wind  balance,  while  tl 
observations  indicate  that  in  some  cases  these  coi 
ditions  are  not  met.  This  study  supports  the  h; 
pothesis  that  symmetric  instability  may  be  respoi 
sible  for  precipitation  bands,  but  the  comparisc 
between  theory  and  observations  is  hampered  b 
the  inability  of  the  present  theory  to  account  ft 
ageostrophic  shear  and  curved  flow,  and  an  inabi 
ity  to  assess  geostrophy  via  sparse  soundings.  (Ai 
trior's  abstract) 
W87-03213 


RESPONSE  OF  CLOUD  SUPERSATURATIO: 
TO  RADIATIVE  FORCING, 

Purdue  Univ.,  Lafayette,  EN.  Dept.  of  Geosc 

ences. 

R.  Davies. 

Journal  of  the  Atmospheric  Sciences,  JAHSA 

Vol.  42,  No.  24,  p  2820-2825,  December  15,  1985. 

fig,  2  tab,  13  ref.  NASA  Grant  No.  NAG  5-10 

Descriptors:  'Clouds,  'Precipitation,  'Supersatu; 
ation,  'Radiation,  Air  temperature,  Thenni 
energy,  Saturation,  Evaporation. 

The  diffusional  growth  or  evaporation  of  clou 
droplets  due  to  net  emission  or  absorption  of  rad 
ation  is  studied.  Time  dependent  solutions  ft 
droplet  temperatures  and  supersaturation  are  ol 
tained,  taking  into  account  the  partitioning  of  tl 
net  radiation  budget  between  the  droplets  and  tl 
ambient  air.  Radiative  perturbations  are  shown  t 
cause  extremely  high  rates  of  change  in  dropli 
temperatures.  Due  to  an  efficient  exchange  of  the 
mal  energy  within  the  cloud,  the  time  constant  ft 
reducing  these  rates  to  the  ambient  rate  is  typicall 
less  than  a  few  milliseconds,  and  is  approximatel 
proportional  to  the  square  of  the  droplet  radius.  A 
the  droplets  evaporate  or  grow  due  to  radiativ 
effects,  the  saturation  ratio  of  the  ambient  air  ac 
justs  due  to  changes  in  the  water  vapor  density  an 
the  temperature  of  the  air.  The  time  constant  ft 
adjustment  is  found  to  be  a  few  seconds,  and  tl 
steady  state  saturation  ratio  decreases  linearly  wit 
increased  net  radiation  absorbed  by  the  clouc 
Droplet  growth  caused  by  longwave  emissio 
occurs  under  slightly  supersaturated  condition: 
The  net  radiation  budgets  of  individual  droplet 
and  the  supersaturation  appear  to  affect  the  evoli 
tion  of  the  droplet  size  distribution,  but  are  nc 
needed  to  assess  radiatively  induced  changes  in  tl 
cloud  temperature  and  liquid  water  content,  whic 
depend  only  on  the  total  radiation  budget  of  tl 
cloud.  (Author's  abstract) 
W87-03214 


STRUCTURE,  ENERGETICS  AND  PROPAG-* 
TION  OF  ROTATING  CONVECTTVE  STORMS 
PART  I:  ENERGY  EXCHANGE  WITH  TH 
MEAN  FLOW, 


Oklahoma  Univ.,  Norman.  School  of  Meteorology. 
D.  K.  Lilly. 

Journal  of  the  Atmospheric  Sciences,  JAHSAK 
Vol.  43,  No.  2,  p  113-125,  January  15,  1986.  6  fig,  1 
tab,  37  ref,  append. 

Descriptors:  'Convective  storms,  'Precipitation, 
•Rainstorms,  'Design  storms,  'Kinetics,  Flow, 
Storm  energy,  Vortices,  Rotational  flow. 

A  three-dimensional,  buoyant,  convective  element, 
responds  to  the  existence  of  mean  vertical  shear  by 
developing  rotation  about  a  vertical  axis,  with  the 
rotational  kinetic  energy  abstracted  from  that  of 
the  mean  flow.  This  process  is  illustrated  with  the 
aid  of  linear  analysis.  From  consideration  of  non- 
linear processes  it  is  concluded  that  a  portion  of 
the  rotational  energy  is  transformed  into  that  of  the 
overturning  velocity  field,  thus  enhancing  further 
buoyant  energy  release.  The  storm  structure  which 
is  optimal  for  energy  transfer  from  the  mean  flow 
to  rotational  disturbances,  is  a  single  updraft  propa- 
gating with  the  mean  flow  and  with  counter-rotat- 
ing vortices  on  both  sides.  The  transfer  of  energy 
from  rotational  to  overturning  modes  is,  however, 
optimized  by  laterally  propagating  updrafts  with 
coincident  vortices.  (Author's  abstract) 
W87-03215 


ATMOSPHERIC  INPUTS  AND  RIVER  TRANS- 
PORT OF  DISSOLVED  SUBSTANCES, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 
Geologie. 
M.  Meybeck. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity /Quality  Relationships,  Proceedings  of  » 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  173- 
192,  4  fig,  5  tab,  43  ref. 

Descriptors:  'Rivers,  'Solute  transport,  'Dis- 
solved solids,  'Weather  patterns,  Path  of  pollut- 
ants, Fate  of  pollutants,  Chemical  reactions,  Bio- 
logical properties,  Weathering,  Chemical  analysis, 
Carbon,  Nitrogen,  Sulfur,  Potassium,  Magnesium, 
Calcium,  Phosphorus,  Water  pollution  sources. 

Several  different  types  of  behavior  can  be  ob- 
served for  elements  between  atmospheric  input  and 
river  transport  including  very  limited  chemical  or 
biological  reactivity  (Cl(-),  in  most  cases),  change 
of  speciation  (C,  N,  P),  recycling  to  atmosphere 
(C,  N,  S,  K),  increase  of  dissolved  contents 
through  weathering  (Si,  Ca,  Mg,  Na),  and  build-up 
in  soil  or  vegetation  (C,  N,  P,  Ca,  Mg,  K).  Internal 
cycling  within  the  soil  and  biosphere  reservoirs  is 
generally  one  or  two  orders  of  magnitude  higher 
than  wet  and  dry  fallout  rates  or  stream  outputs. 
The  influence  of  atmospheric  input  on  river  chem- 
istry is  exemplified  by  French  streams,  where  it 
depends  on  the  erodability  of  basin  rocks  and  on 
atmospheric  inputs  regulated  by  the  distance  to  the 
Atlantic  coast,  wind-blown  dust,  vegetation  aero- 
sol release,  and  anthropic  inputs.  For  any  major 
element  (X  sub  i),  the  atmospheric  contribution  to 
stream  transport  can  be  estimated  on  the  basis  of 
the  stream  Cl(-)  content,  the  rainfall/runoff  ratio  in 
the  basin,  and  the  regional  X  sub  i/Cl(-)  ratio  in 
rainfall.  For  nutrients,  the  atmospheric  influence 
can  only  be  estimated  from  drainage  basin  budgets 
which  include  all  organic  material  output  by 
streams.  New  estimates  of  the  natural  world  aver- 
age for  rain  and  river  composition  are  given  for  10 
elements  and  18  specific  forms,  and  from  these  are 
calculated  the  following  contributions  of  natural 
wet  and  dry  fallout  to  the  global  river  transport  to 
the  ocean:  Cu,  4%;  Ca,  6%;  Mg,  19%;  Na,  53%; 
K,  27%;  CI,  72%;  S,  42%;  P,  11%;  N,  170%;  org. 
C,  41%.  Cyclic  marine  salts  contribute  to  the  aver- 
age natural  fallout  rates  over  the  esoreic  part  of  the 
continents  as  follows:  Ca,  40%;  Mg,  76%;  Na  and 
CI,  100%;  K,  53%  and  S,  46%.  The  remaining  part 
of  this  fallout  is  from  natural  continental  origin. 
(See  also  W87-03272)  (Author's  abstract) 
W87-03287 


INTERIM  PROGRESS  REPORT,  VOLUME  I: 
SCPP  METEOROLOGICAL  AND  STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1984  THROUGH  31  AUGUST  1985, 


Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
A.  W.  Huggins,  J.  O.  Rhea,  G.  L.  Hemmer,  A.  P. 
Kuciauskas,  and  C.  J.  Wilcox. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  October   1985. 
Contract  No.  4-CR-8 1-03860.  241  p,  94  fig,  23  tab, 
30  ref,  5  append. 

Descriptors:  'Cloud  seeding,  'Weather  modifica- 
tion, 'Precipitation,  Sierra  Nevada,  Orographic 
precipitation,  Radar,  Satellite  technology,  Model 
studies,  Carbon  dioxide,  Silver  iodide. 

Seeding  effects  in  radar  data  are  described  for 
convective  clouds  seeded  with  C02  and  Agl.  The 
passage  of  certain  radar  echoes  was  found  to  be 
associated  with  lowering  cloud  top  and  an  increase 
in  supercooled  liquid  water  (SLW)  at  Kingvale.  In 
conjunction  with  satellite  data  such  correspond- 
ence may  be  used  to  help  predict  the  occurrence  of 
clouds  suitable  for  seeding  experiments.  One  de- 
tailed case  study  revealed  as  situation  where  SLW 
was  plentiful  in  a  region  upwind  of  the  crest,  but 
was  negligible  near  the  crest  because  of  depletion 
by  secondary  ice  crystal  production.  Efforts  aimed 
at  upgrading  the  GUIDE  model  are  discussed. 
Comparisons  are  made  among  model  versions  and 
between  model  winds  and  measured  winds.  A 
technique  using  data  from  three  rawinsondes  was 
found  to  give  the  most  reliable  targeting  informa- 
tion for  fixed  target  seeding  experiments.  Radiome- 
ter and  rawinsonde  parameter  comparisons  gave 
generally  poor  correlations.  Some  aggregate  stud- 
ies of  microphysical  data  showed  treatment  effects 
in  both  categories  of  floating  target  clouds.  The 
randomization  techniques  of  both  floating  target 
and  fixed  target  experiments  are  described.  (Au- 
thor's abstract) 
W87-03327 


ACID  RAIN:  A  REVIEW  OF  THE  PHENOME- 
NON IN  THE  EEC  AND  EUROPE. 

Commission  of  the  European  Communities,  Lux- 
embourg. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03338 


2C.  Snow,  Ice,  and  Frost 


WHEN  SNOW  FALLS  IN  A  SMALL  TOWN, 

B.  Quinn. 

The  American  City  and  County  ACCOD3,  Vol. 

101,  No.  4,  p  60+,  April  1986. 

Descriptors:  'Snowfall,  'Snow  removal,  Public 
opinion,  Snow  accumulation,  Financing,  Attitudes, 
Salts. 

Snow  removal  program  funding  and  equipment 
problems  confronting  small  towns  are  discussed  in 
terms  of  public  attitudes  toward  the  effectiveness 
of  snow  removal  programs.  Environmental  prob- 
lems of  salt  application  are  also  briefly  examined. 
(Michael-PTT) 
W87-02640 


SNOW  LOADS  IN  THE  1985  NATIONAL 
BUILDING  CODE  OF  CANADA:  CURVED 
ROOFS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

T.  H.  R.  Kennedy,  D.  J.  L.  Kennedy,  J.  G. 
MacGregor,  and  D.  A.  Taylor. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  3,  p  427-438,  September  1985.  11  fig,  1 
tab,  14  ref. 

Descriptors:  'Building  codes,  'Snow,  'Load  distri- 
bution, 'Drifting  snow,  Cold  weather  construc- 
tion, Construction  methods,  Snow  cover. 

The  snow  load  at  any  location  on  a  roof  is  obtained 
by  multiplying  the  ground  snow  load  for  a  building 
locale  by  a  series  of  factors.  This  is  based  on  the 
1985  National  Building  Code  of  Canada  (NBCC). 
Four  load  cases  for  curved  roofs  were  examined. 
A  new  case  for  drift-load  was  developed.  A  simpli- 
fied method  for  establishing  specified  load  intensi- 
ties, shear  forces,  and  bending  moments,  suitable 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 

for  preliminary  design  is  also  presented.  (Kane- 
PTT) 

W87-02667 


DEPOSITION  OF  ATMOSPHERIC  TRACE 
METALS  IN  NORTHERN  SWEDEN  AS  MEAS- 
URED IN  THE  SNOWPACK, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02720 


PLACERS  OF  COSMIC  DUST  IN  THE  BLUE 
ICE  LAKES  OF  GREENLAND, 

M.  Maurette,  C.  Hammer,  D.  E.  Brownlee,  N. 
Reeh,  and  H.  H.  Thomsen. 

Science  SCIEAS,  Vol.  233,  No.  4766,  p  869-872, 
August  22,  1986.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Placers,  'Cosmic  dust,  'Blue  Ice 
Lakes,  'Greenland,  Glaciers,  Ice  cover,  Meteoric 
particles,  Water  pollution  sources,  Particles. 

Clean  polar  ice  could  be  good  collection  sites  for 
small  meteoritic  particles.  However,  it  was  not 
expected  that  significant  numbers  of  these  particles 
could  be  recovered  because  the  spheres  should  be 
highly  diluted  in  the  ice.  Reported  is  the  discovery 
of  a  highly  effective  concentration  mechanism  oc- 
curring in  the  melt  zone  of  the  Greenland  ice  cap 
that  has  produced  the  highest  known  concentra- 
tion of  cosmic  spheres  on  the  earth.  The  spheres 
are  concentrated  by  the  melting  of  the  glacial  ice 
and  subsequent  formation  of  'auf  eis'  lakes  that 
seasonally  form  directly  on  the  ice  surface.  The 
concentration  process  starts  with  the  particles  fall- 
ing onto  the  surface  of  the  ultraclean  interior  of 
Greenland,  where  they  are  buried  and  become 
incorporated  into  ice.  The  glacial  ice  flow  then 
carries  the  particles  outward  toward  the  coastal 
region,  where  during  the  summer  the  ice  melts  and 
the  liberated  particles  are  carried  by  running  water 
to  placer  deposits  that  form  in  shallow  water 
basins.  The  collected  particles  are  generally  identi- 
cal to  cosmic  spheres  found  on  the  ocean  floor  but 
a  pure  glass  type  was  discovered  that  has  not  been 
seen  in  deep-sea  samples.  Iron-rich  spheres  are 
conspicuously  rare  in  the  collected  material. 
(Khumbatta-PTT) 
W87-02913 


EFFECT  OF  STANDING  SMALL  GRAIN  STUB- 
BLE ON  SNOW  COVER  CHARACTERISTICS 
IN  ALTERNATE  FALLOW  STRIP  CROPPING, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

J.  M.  Caprio,  G.  K.  Grunwald,  R.  D.  Snyder,  and 

E.  C.  Cleary. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 

99-106,  January-February  1986.  6  fig,  4  tab,  15  ref. 

Descriptors:  'Snow  cover,  'Grain  crops,  'Grain 
stubble,  'Chinook,  'Fallowing,  Cropland,  Planting 
management,  Snow  depth,  Snow  density,  Standing 
crops,  Montana. 

Snow  cover  characteristics  in  standing  small  grain 
stubble  and  fallow  fields  were  studied  over  three 
winters  in  areas  of  Montana  distinguished  by  dif- 
ferences in  the  long  term  average  annual  number 
of  chinook  events.  The  first  winter  was  warmer 
and  drier  than  normal  while  the  last  two  were 
wetter  and  colder.  Two  transects  of  four  to  six 
experimental  sites  were  established.  The  climate  of 
one  transect  was  distinguished  from  the  other  by  a 
greater  long  term  average  annual  number  of  chi- 
nook events.  Treatments  at  each  site  included  a 
fallow  area  and  adjacent  stubble  area  situated  in 
north-south  strips  about  50  meters  wide.  Six  to  10 
observations  of  snow  depth  and  water  in  snow 
were  made  each  winter  at  all  sites.  Snow  depth 
was  greater  in  standing  stubble  fields  and  exceeded 
that  in  fallow  fields  by  80%  in  the  drier  winter  and 
by  30%  during  the  other  two  winters.  Snow  densi- 
ty was  slightly  greater  in  fallow  fields.  The  aver- 
age density  of  snow  cover  was  measured  early  in 
the  season  and  weekly  thereafter  when  snow  cover 
persisted.  Snow  cover  across  the  standing  stubble 
area  was  nearly  uniform  in  depth.  Significant  dif- 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 

ferences  between  climatic  areas  in  snow  depth, 
water  in  snow  and  snow  density  were  found  only 
during  the  relatively  dry  first  season.  (Author's 
abstract) 
W87-02990 


ESTIMATING  SNOW  LOAD  IN  CALIFORNIA 
FOR  THREE  RECURRENCE  INTERVALS, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

D.  L.  Azuma. 

Research  Note  PSW-379,  December  1985.  6  p,  1 

fig,  2  tab,  17  ref. 

Descriptors:  *Snow  accumulation,  *Snow  load, 
'California,  *Forecasting,  Snow  sampling,  Lake 
Tahoe,  Snow  surveys,  Snow. 

A  key  to  designing  facilities  in  snowbound  areas  is 
knowing  what  the  expected  snow  load  levels  are 
for  given  recurrence  intervals.  In  California,  infor- 
mation about  snow  load  is  available  only  for  the 
Lake  Tahoe  Basin.  About  280  snow  courses  in  the 
State  were  analyzed,  and  snow  load  estimated  and 
related  to  elevation  on  a  river  basin  and  statewide 
level.  The  tabulated  snow  load  was  estimated  for 
three  recurrence  intervals  -  25,  50,  and  100  years  - 
for  each  snow  course.  No  relationship  was  found 
between  elevation  and  snow  load  on  either  a  state- 
wide or  river  basin  level.  (Author's  abstract) 
W87-03336 


2D.  Evaporation  and  Transpiration 


EVAPORATION  FROM  THE  UNDERSTOREY 
IN  THE  JARRAH  (EUCALYPTUS  MARGDM- 
ATA  DON  EX  SM.)  FOREST,  SOUTHWEST- 
ERN AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

E.  A.  N.  Greenwood,  L.  Klein,  J.  D.  Beresford,  G. 

D.  Watson,  and  K.  D.  Wright. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  337-349,  October  1985.  7  fig,  3  tab,  6  ref. 

Descriptors:  'Evaporation,  'Forest  hydrology, 
•Flora,  'Understory,  'Australia,  'Hydrologic 
budget,  *Soil  water,  Eucalyptus,  Annual  evapora- 
tion, Rainfall,  Leaves,  Jarrah  forest,  Banksia  gran- 
dis. 

Annual  evaporation  from  groundflora,  Utter,  and 
soil  of  the  jarrah  forest,  Australia,  was  estimated 
from  measurements  of  daily  evaporation  by  venti- 
lated chambers  on  several  days  over  two  separate 
12-month  periods.  In  the  first  year,  when  sampling 
ranged  over  0.1  ha  of  forest,  annual  evaporation 
during  daylight  hours  was  estimated  as  410  mm 
(0.32  rainfall).  In  the  second  year,  sampling  was 
more  frequent,  on  a  larger  scale,  and  included  the 
night  hours.  Annual  evaporation  was  estimated  at 
360  mm  (0.36  rainfall).  Similarly,  in  the  second 
year,  annual  evaporation  from  two  trees  of  the 
dominant  middle  story  species,  Banksia  grandis, 
was  estimated  at  7500  and  18,9001  respectively. 
The  leaf  area  of  these  two  trees  was  9.6  and  22.4 
m(2),  respectively,  so  that  annual  evaporation, 
when  expressed  as  mm(3)  per  mm(2)  leaf  area,  was 
similar  for  both  trees  (mean  =  820  +  or  -  30  mm). 
Applying  that  value  to  all  Banksia  trees  in  a  hec- 
tare of  forest,  and  using  a  measured  estimate  of  leaf 
area  index  of  0.19,  the  estimated  annual  evapora- 
tion from  the  Banksia  component  was  155  mm 
(0.16  rainfall).  For  the  upland  part  of  the  forest 
sampled,  the  combined  annual  evaporation  from 
the  lower  and  middle  storys  accounted  for  about 
half  (0.51)  of  the  annual  rainfall.  It  is  concluded 
that  reduced  evaporation  from  the  upper  story 
following  clearing  or  thinning  may  be  strongly 
counteracted  by  increased  evaporation  from  the 
understory  due  to  increased  availability  of  energy 
and  water.  (Author's  abstract) 
W87-02679 


TIPS  ON  TRICKLE, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-02761 


$5.00,      1-MINUTE      EFFLUENT      QUALITY 
TESTER, 

Salina  Area  Vocational-Technical  School,  KS. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02814 


TECHNIQUES  FOR  WATER-USE  MEASURE- 
MENTS OF  CROP  PLANTS, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02949 


DRYLAND  GRAIN  SORGHUM  WATER  USE, 
LIGHT  INTERCEPTION,  AND  GROWTH  RE- 
SPONSE TO  PLANTING  GEOMETRY, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W87-03008 


EVAPORATION  DATA  FROM  A  CAPIXLARY 
EVAPORIMETER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Physics  and  Meteorology. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-03073 


EFFECT  OF  SHORT-TERM  WATER  STRESS 
ON  LEAF  GAS  EXCHANGE  PROCESSES  AND 
PLANT  WATER  POTENTIAL  IN  SCHEF- 
FLERA, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  21. 
W87-03104 


PRODUCTION  FUNCTION  FOR  COTTON 
WITH  DATED  HtRIGATION  QUANTnTES 
ANDQUALTITES, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03189 


2E.  Streamflow  and  Runoff 


EFFECT  OF  RAINFALL  EXCESS  CALCULA- 
TIONS ON  MODELED  HYDROGRAPH  ACCU- 
RACY AND  UNIT-HYDROGRAPH  PARAM- 
ETERS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-02623 


MODELING  NORTH  CASCADES  ANNUAL 
RUNOFF  DISTRIBUTION  USING  DRAINAGE 
BASIN  ELEVATION  DISTRIBUTION, 

Seattle  City  Light  Dept.,  WA. 

P.  Irvin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  597-599,  August   1986.  2  fig,   1   tab,   1   ref. 

Descriptors:  'Computer  models,  'Washington 
State,  'Runoff  forecasting,  'Catchment  areas, 
'Elevation,  'Runoff  distribution,  'Drainage  basins, 
Annual  runoff,  Modeling,  Prediction. 

A  method  was  developed  to  quantify  the  similari- 
ties of  basin  characteristics  and  a  computer  pro- 
gram was  developed  to  sequentially  select  one 
basin  and  compare  the  similarity  of  its  elevation 
and  annual  runoff  distribution  to  those  of  other 
drainage  basins.  A  prediction  was  performed  for 
the  North  Cascades  region  of  Washington  State.  It 
is  concluded  that  an  effective  method  for  determin- 
ing annual  flow  distribution  is  to  model  ungaged 
flows  in  the  same  way  as  flows  from  a  gaged  basin 
with  elevation  distribution  similar  to  that  of  the 
subject  basin.  (Michael-PTT) 
W87-02627 


COMPARISON     OF     MOBED     AND     HEC-6 
RfVER  FLOW  MODELS, 


National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
B.  G.  Krishnappan. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  3,  p  464-471,  September  1985.  3  fig,  2 
tab,  21  ref. 

Descriptors:  'Mathematical  models,  'River  flow, 
•Flow  pattern,  'Flow  characteristics,  'Computer 
models,  'Flood  forecasting,  Saskatchewan  River, 
Gardiner  Dam,  MOBED  flow  models,  HEC-6 
flow  models,  Lake  Diefenbacher,  Forecasting,  Pre- 
dictions. 

In  this  comparative  study,  models  HEC-6  and 
MOBED  were  compared  and  the  major  differ- 
ences between  them  were  identified  by  examining 
the  basis  of  each  model.  It  has  been  established  that 
MOBED  has  a  wider  range  of  applicability  than 
HEC-6.  MOBED  is  an  unsteady  flow  model 
whereas  HEC-6  is  a  steady  state  model.  Since 
HEC-6  neglects  dynamic  effects  it  cannot  be  ap- 
plied to  flows  whose  conditions  change  rapidly, 
such  as  flood  flows  and  flows  with  tidal  influences. 
MOBED  considers  the  mobile  boundary  roughness 
characteristics  explicitly,  and  there  it  is  well  suited 
for  flows  transporting  sediment.  The  predictive 
abilities  of  these  models  were  also  compared  by 
applying  each  model  to  an  identical  data  set.  The 
data  set  corresponds  to  the  South  Sasketchewan 
River  reach  below  Gardiner  Dam,  and  is  useful  for 
investigating  the  degradation  of  the  stream  bed  due 
to  the  creation  of  Lake  Diefenbaker  upstream  of 
Gardiner  Dam.  Comparison  of  model  predictions 
with  measurements  reveals  that  MOBED  has  pre- 
dictive capability  superior  to  that  of  HEC-6.  It  is 
evident  from  the  comparison  that  extensive  cali- 
bration is  required  for  HEC-6  before  it  can  be  used 
as  a  predictive  tool.  (Lantz-PTT) 
W87-02669 


MTXTNG  COEFFICIENT  FOR  ICE-COVERED 
AND  FREE-SURFACE  FLOWS, 

National  Water  Research  Inst,  Burlington  (Ontar- 
io). Hyrdraulics  Research  Div. 
Y.  L.  Lau. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  3,  p  521-526,  September  1985.  7  fig,  1 
tab,  6  ref. 

Descriptors:  'River  flow,  'Ice-covered  flow, 
•Mixing  coefficients,  *Free  surfaces,  'Alberta, 
'Path  of  pollutants,  Sinuosity,  Transverse  mixing, 
Solates,  Mathematical  analysis,  Model  studies, 
Canada,  Mathematical  models. 

Transverse  mixing  coefficients  evaluated  from  dis- 
persion experiments  in  four  river  reaches  showed 
almost  no  change  in  the  values  of  the  dimensionless 
coefficient  e  sub  z/U  sub  'H  (where  e  sub  z  = 
transverse  dispersion  coefficient,  U  sub  *  =  shear 
velocity,  and  H  =  flow  depth)  between  open- 
water  and  ice-covered  conditions.  This  agrees  with 
results  obtained  previously  from  three  river 
reaches  in  Alberta,  which  have  characteristics  very 
different  from  those  of  the  rivers  studied  in  this 
report.  Therefore,  it  is  recommended  that,  for  cal- 
culating mixing  in  an  ice-covered  stream,  the  same 
value  of  E  sub  z/U  sub  *H  as  that  for  open-water 
conditions  can  be  used.  The  present  data  also  rein- 
force the  suggestion  that  the  sinuosity  of  a  river 
reach  plays  an  important  role  in  determining  the 
value  of  the  dimensionless  mixing  coefficient. 
There  also  appears  to  be  little  difference  between 
ice-covered  and  open-water  data.  (Lantz-PTT) 
W87-02671 


CHARACTERIZATION  OF  WATER  USING 
COMBINED  SEWER  OVERFLOWS,  (CARAC- 
TERIZATION  DES  EAUX  USEES  DE  DEBOR- 
DEMENTS  DE  RESEAU  U N IT Al R E), 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02672 


REVIEW    OF    FTELD    OBSERVATIONS    OF 
RUNOFF  GENERATION  IN  THE  TROPICS, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Bondy  (France). 
P.  L.  Dubreuil. 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


>umal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 
237-264,  October   1985.   3   fig,   6  tab,   31    ref. 

descriptors:  'Runoff  rates,  •Rainfall-runoff  rela- 
onships,  'Tropic  zone,  'Arid  zone,  Rain  forests, 
ropical  regions,  Rainfall,  Soil  characteristics, 
egetation.  Watersheds. 

>ver  the  last  thirty  years,  French  hydrologists 
jve  observed  flow  characteristics  at  the  outlets  of 
nail  tropica]  watersheds,  characteristics  of  which 
iry  between  arid  zones,  humid  zones,  and  rain 
>rest  zones.  Phenomena  related  to  various  types 
r  runoff  generation  have  been  observed  and  ana- 
rzed.  The  generation  of  runoff  and  subsurface 
inoff  following  tropical  rainstorms  depends  on 
>il  surface  formations,  texture  and  structure  as 
'ell  as  vegetation  cover,  geological  substrata, 
eathered  material  and  climate.  Analysis  is  also 
lade  of  experimental  rainfall-runoff  relationships, 
le  shape  of  flood  hydrographs  and  the  conditions 
ecessary  for  the  occurrence  of  steady  base  flow, 
cale  effects  between  experimental  plot  and  water- 
led  have  been  studied  to  identify  any  effect  this 
ay  have  upon  runoff  generation  and  flow.  Tables 
etail  watershed  characteristics  and  relationships 
etween  these  and  rainfall  and  runoff.  (Author's 
3S  tract) 
/87-02675 


fc'AVE  MOVEMENT  AND  WATER-QUALITY 
ARIATIONS  DURING  A  CONTROLLED  RE- 
EASE  FROM  KTELDER  RESERVOHL 
IORTH  TYNE  RIVER,  U.  K^ 

-oughborough  Univ.  of  Technology  (England). 
>ept.  of  Geography. 

r.  E.  Petts,  T.  R.  Foulger,  D.  J.  Gilvear,  J.  D. 
tarts,  and  M.  C.  Thorns. 

ournal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 
371-389,  October   1985.   7  fig,   2  tab,    10  ref. 

)escriptors:  'Wave  action,  *Water  quality,  *Res- 
rvoir  releases,  *Tyne  River,  *Kielder  Reservoir, 
low  discharge,  Path  of  pollutants,  Water  quality 
ontrol,  Channel  flow,  Hydroelectric  power. 

leservoir  releases  are  becoming  a  prominent  char- 
cteristic  of  regulated  rivers.  Data  are  presented  to 
escribe  variations  and  down  stream  patterns  of 
hange  of  flow  and  water  quality  during  the  pas- 
age  of  a  controlled  release.  Over  relatively  short 
eaches,  such  as  the  10  km  study  reach  here,  flow 
nd  water  quality  changes  along  the  channel  are 
hown  to  be  more  closely  related  to  the  travel  rate 
if  the  wavefront,  rather  than  to  the  speed  or 
aagnitude  of  the  wave  peak.  In  particular,  the  lag 
ffect  is  not  simply  related  to  the  magnitude  of  the 
iischarge  change,  but  to  the  pre-release  flow  con- 
iitions.  The  travel  rate  of  the  wavefront  is  also 
elated  to  the  particular  pre-release  flow  conditions 
it  each  point  along  the  channel.  In-channel  sources 
>f  both  suspended  solids  and  solutes  are  suggested 
>y  the  data  to  be  influential  in  determining  the 
>atterns  of  water  quality  variation  both  at  a  station 
ind  downstream.  Explanations  of  suspended  solids 
variations  need  to  consider  the  significance  of  both 
notic  and  minerogenic  sources,  and  to  take  ac- 
»unt  of  hydraulic  as  well  as  source-area  charac- 
eristics  which  here  are  seen  to  produce  two  dis- 
inct  peaks,  at  least  within  the  10  km  study  reach. 
Finally,  it  must  be  emphasized  that  the  research 
lesign  adopted  for  this  study  sought  to  identify  the 
letailed  patterns  of  change  of  flow  and  water 
quality  characteristics  at  a  station  and  along  a  short 
10  km  reach.  Further  research  is  needed  to  eluci- 
late  the  downstream  patterns  of  change  within 
longer  channel  reaches,  of  the  order  of  10-100  km. 
Lantz-PTT) 
W87-02681 


PRELIMINARY  MODEL  OF  LONG-TERM 
CHANGES  IN  STREAM  ACIDITY  IN  SOUTH- 
WESTERN SCOTLAND, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02682 


CLASSIFICATION  OF  DRAINAGE  BASINS  AC- 
CORDING TO  THETR  PHYSICAL  CHARAC- 
TERISTICS; AN  APPLICATION  FOR  FLOOD 
FREQUENCY  ANALYSIS  IN  SCOTLAND, 


Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geogra- 
phy. 

M.  C.  Acreman,  and  C.  D.  Sinclair. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  365-380,  May  1986.  4  fig,  3  tab,  29  ref. 

Descriptors:  'Catchment  areas,  'Flood  frequency, 
'Frequency  analysis,  Floods,  Algorithms,  Scot- 
land, Mathematical  analysis. 

If  the  standardized  floods  at  all  sites  within  a  given 
region  are  assured  to  be  samples  from  the  same 
distribution,  all  data  may  be  combined  to  yield  an 
estimate  of  a  regional  dimensionless  flood  frequen- 
cy relationship.  Classification  of  the  basins  can  be 
performed  using  the  NORMDC  multivariate  clus- 
tering algorithm.  The  homogeneity  of  the  basins 
can  be  tested  using  a  likelihood  ratio  test  of  wheth- 
er standardized  data  for  all  basins  within  a  region 
may  be  adequately  represented  by  a  single  regional 
flood  frequency  relationship.  The  method  was  ap- 
plied to  168  basins  in  Scotland  and  five  regions 
were  identified,  corresponding  to  physically  rea- 
sonable basin  types.  All  but  one  yielded  homogene- 
ous distributions  of  flood  frequency.  (Author's  ab- 
stract) 
W87-02683 


MODELLING  THE  EFFECTS  OF  HYDROLO- 
GICAL  CHANGES  ON  STREAM  WATER  ACID- 
ITY, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  C.  Neal,  and  R.  Neale. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  353-364,  May  1986.  9  fig,  3  tab,  23  ref. 

Descriptors:  'Acid  streams,  'Acid  rain,  'Acidity, 
•Mathematical  models,  Chemical  reactions,  Buffer- 
ing capacity,  Baseflow,  Stream  chemistry,  Percola- 
tion, Aluminum. 

A  mathematical  model  describing  the  hydrology 
and  chemical  reactions  associated  with  soil  and 
groundwater  compartments  in  a  catchment  is  used 
to  assess  the  affects  of  hydrological  changes  on 
stream  water  acidity.  By  altering  the  percolation 
equation  in  the  model  the  proportion  of  baseflow 
to  surface  soil  flow  is  altered.  This  radically  affects 
the  stream  chemistry  and  it  is  shown  that  increas- 
ing baseflow  can  significantly  improve  stream 
quality,  reducing  acidity  and  lowering  aluminum 
levels.  The  results  suggest  the  need  for  research  on 
the  physical  means  of  controlling  stream  water 
quality  in  upland  afforested  catchments  and  also 
illustrates  the  sensitivity  of  predictions  to  changes 
in  the  parameters  controlling  percolation,  and 
hence  baseflow.  (Kane-PTT) 
W87-02684 


REAL-TIME  KINEMATIC  CATCHMENT 
MODEL  FOR  HYDRO  OPERATION, 

University   of  the   Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems   Research    Pro- 
gramme. 
D.  Stephenson. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 
Vol.  112,  No.  2,  p  104-114,  August  1986.  5  fig,  10 
ref. 

Descriptors:  'Catchment  areas,  'Route  sensing, 
•Rainfall-runoff  relationships,  'Model  studies, 
•Hydroelectric  plants,  'Prediction,  'Flow,  Power- 
plants,  Monitoring,  Overland  flow,  Streamflow, 
Cost  analysis,  Flood  flow,  Computer  models,  Opti- 
mization, Base  flow,  Numerical  analysis,  Comput- 
ers, Rain  gages,  Gages. 

A  5,000  sq  km  catchment  in  Transkei,  Southern 
Africa  is  monitored  with  10  rain  gages  which 
transmit  data  to  a  microcomputer  model.  The  nu- 
merical model  is  based  on  the  kinematic  equations 
with  both  an  overland  flow/stream  flow  compo- 
nent and  a  subsurface  component  of  flow  for  14 
sub-catchments.  Both  flood  flows  and  base  flows 
from  the  catchment  are  predicted  using  the  model 
on  a  real-time  basis.  Besides  predicting  flows  ahead 
by  the  lag  time  of  the  catchment  (on  the  order  of 
one  day),  projection  can  be  made  further  ahead 
using  rainfall  projections.  The  low  cost  of  the 
receiving,  transmitting,  and  processing  system  is 
made  possible  by  coupling  simple  tipping  bucket 


type  rain  gages  through  a  processor  to  a  standard 
microcomputer.  The  numerical  model  is  simple 
enough  to  operate  on  the  microcomputer  and  can 
readily  be  extended  to  assist  in  operation  of  the 
hydroelectric  station  to  optimize  the  available 
water.  (Author's  abstract) 
W87-02766 


PLAINS  COTTONWOOD  RECRUITMENT 
AND  SURVTVAL  ON  A  PRAHUE  MEANDER- 
ESG  RTVER  FLOODPLATN,  MILK  RTVER, 
SOUTHERN  ALBERTA  AND  NORTHERN 
MONTANA, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02769 


EFFECTS  OF  DISTURBANCE  ON  EPJJHYTIC 
COMMUNITY  ARCHITECTURE, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02806 


KINEMATIC  OVERLAND  FLOW:  GENERAL- 
IZATION OF  ROSE'S  APPROXIMATE  SOLU- 
TION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

I.  D.  Moore. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p  233-245,  December  30,  1985.  8  fig,  1  tab,  5  ref. 

Descriptors:  'Overland  flow,  'Kinematic  flow, 
'Water  surface  profiles,  'Flow  characteristics, 
•Mathematical  studies,  Flow,  Numerical  analysis, 
Physical  properties,  Hydrographs,  Hydrology. 

The  approximate  kinematic  overland  flow  equation 
for  parallel-sided  planar  surfaces  proposed  by  Rose 
et  al.  has  been  generalized  to  include  a  water 
surface  profile  shape  factor.  Rose's  equation  as- 
sumes that  transient  water  surface  profiles  can  be 
approximated  by  the  shape  of  the  steady-state 
water  surface  profile  using  the  steady-state  shape 
factor  (=  0.625).  Shape  factors  have  now  been 
derived  for  rectangular,  triangular,  and  parabolic 
profiles.  Use  of  the  appropriate  shape  factor  during 
the  relevant  portion  of  the  hydrograph  rise  and  fall 
allows  improved  predictions  with  Rose's  approxi- 
mate theory.  Rose's  theory  has  also  been  general- 
ized for  application  to  converging  and  diverging 
planar  surfaces  by  incorporating  a  brink  depth 
convergence  factor  and  a  water  surface  profile 
factor  to  allow  predictions  from  an  equivalent  par- 
allel-sided planar  surface  to  be  corrected  to  ac- 
count for  the  effects  of  convergence  or  divergence 
on  the  overland  flow  hydrograph.  These  factors 
can  be  calculated  directly  from  the  physical  char- 
acteristics of  the  overland  flow  plane.  (Author's 
abstract) 
W87-02841 


DETERMINATION    OF    RAINFALL    EXCESS 
ON  SPATIALLY  VARIABLE  CATCHMENTS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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MODIFIED  DD7FUSION  EQUATION  FOR 
FLOOD  PROPAGATION  IN  TRAPEZOIDAL 
CHANNELS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

W.  S.  Gonwa,  and  M.  L.  Kavvas. 
Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  119-136,  January  15,  1986.  6  fig,  3  tab,  18  ref, 
append. 

Descriptors:  'Model  studies,  'Flood  routing, 
'Open  channels,  'Estimating  equations,  'Diffusion 
coefficient,  'Hydrology,  Channels,  Routing, 
Slopes,  Channel  morphology,  Morphology, 
Runoff,  Waves,  Wave  velocity,  Numerical  analy- 
sis, Hydraulics. 


Field  2— WATER  CYCLE 


\ 


Group  2E — Streamflow  and  Runoff 

The  adequacy  of  the  analytically  solvable  linear 
diffusion  equation  used  to  approximate  Saint- Ven- 
ant's  equations  for  flood  routing  in  open  channels 
was  evaluated.  The  derivation  of  the  diffusion 
equation  was  approached  assuming  a  variable  trap- 
ezoidal channel  cross-section,  variable  channel 
slope,  constant  lateral  inflow,  a  generalized  veloci- 
ty-depth relationship,  and  the  diffusion  approxima- 
tion to  the  full  Saint- Venant's  momentum  equation. 
A  modified  equation  was  obtained  which  theoreti- 
cally accounts  for  channel  and  wave  variations 
resulting  in  new  non-linear  expressions  for  the 
wave  celerity  and  diffusion  coefficients.  Numerical 
testing  on  a  linearized  version  of  the  modified 
diffusion  equation  demonstrates  that  the  assump- 
tion of  constant  values  for  the  parameters  of  the 
diffusion  approximation  yields  inadequate  flood 
routing  results.  Since  the  assumption  of  constant 
wave  celerity  and  constant  diffusion  coefficient  in 
the  diffusion  equation  amounts  to  the  linearization 
of  the  equation,  the  linear  form  of  the  diffusion 
equation  is  shown  to  be  inadequate  for  flood  rout- 
ing. Therefore,  it  is  necessary  to  consider  the  non- 
linear form  of  the  diffusion  approximation  to  Saint- 
Venant's  equations  as  an  approximate  model  for 
flood  routing.  (Author's  abstract) 
W87-02855 


EVOLUTION  OF  A  SINGLE  WAKE  BEHIND  A 
PAIR  OF  BLUFF  BODIES, 

Cambridge  Univ.  (England).  Dept.  of  Engineering. 
C.  H.  K.  Williamson. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  159,  p 
1-18,  October  1985.  16  fig,  18  ref. 

Descriptors:  *Flow  characteristics,*Flow  around 
objects,  'Fluid  mechanics,  'Hydrodynamics, 
•Wakes,  'Bluff  bodies,  'Hydraulics,  Vortices, 
Flow,Streamflow. 

The  flow  behind  a  pair  of  bluff  bodies  placed  side 
by  side  in  a  stream  was  studied  using  a  variety  of 
flow-visualization  methods.  Vortex-shedding  syn- 
chronization occurs  above  a  critical  gap  size  be- 
tween the  bodies,  either  in  phase  or  in  antiphase.  It 
was  previously  assumed  that  such  synchronization 
forms  a  wake  comprising  two  parallel  vortex 
streets  in  phase  and  in  antiphase,  respectively.  It  is 
found  that  two  antiphase  streets  are  indeed  formed, 
although  in-phase  shedding  leads  to  the  develop- 
ment of  a  single  large-scale  wake.  The  vortices 
which  are  formed  simultaneously  at  the  cylinders 
rotate  around  one  another  downstream,  each  pair 
forming  a  'binary  vortex'.  The  combined  wake 
comprises  a  street  of  such  vortices,  here  termed  a 
binary  vortex  street.  Below  a  critical  gap  size 
between  the  bluff  bodies,  the  flow  becomes  asym- 
metric. Certain  harmonic  modes  of  vortex  shed- 
ding are  observed  in  this  regime,  whereby  the 
shedding  frequency  on  one  side  of  the  wake  is  a 
multiple  of  that  on  the  other.  Again,  a  large-scale 
wake  is  formed  downstream.  These  observations 
lead  to  a  new  interpretation  of  hot-wire-frequency 
data  from  other  studies  in  terms  of  the  harmonic 
modes.  (Author's  abstract) 
W87-02862 


STABILITY  OF  FLOWS  IN  CHANNELS  WITH 
SMALL  WALL  CURVATURE, 

Topexpress  Ltd.,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  8B. 
W87-02863 


DESIGNING  FOR  DYNAMIC  EQUILIBRIUM 
IN  STREAMS, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
B.  H.  Heede. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
3,  p  351-358,  June  1986.  24  ref. 

Descriptors:  'Stream  stabilization,  'Streams, 
•Bank  erosion,  'Dynamic  equilibrium,  Adjustment 
processes,  Dams,  Stream  response,  Stream  dis- 
charge, Sediment  transport,  Channel  improvement, 
Baseline  studies,  Sedimentation. 

Streams  in  dynamic  equilibrium  respond  quickly  to 
change,  regaining  a  new  equilibrium.  There  is  a 
causative  reason  why  a  stream  meanders  or  de- 


grades or  aggrades  its  bed.  If  humans  interfere 
with  them  other  adjustment  processes  will  be  initi- 
ated. In  contrast,  if  humans  work  with  the  ongoing 
processes,  success  will  be  attainable  with  less  ef- 
forts and  at  a  lower  cost.  Local  base  level  change 
represents  one  of  the  most  influential  channel 
changes,  especially  the  lowering  of  this  level.  Loss 
of  base  level  may  cause  degradation  throughout  a 
stream  network,  because  the  main  stem  is  the  base 
level  for  all  its  tributaries.  Often  degradation 
causes  bank  instability  and  lowering  of  steamside 
water  tables  that,  in  turn,  endanger  the  riparian 
ecosystem.  A  rise  of  the  local  base  level  does  not 
raise  the  bed  throughout  a  stream  or  network; 
instead,  aggradation  stops  at  a  given  distance.  Pre- 
venting local  base  level  changes  of  a  stream  net- 
work, therefore,  is  a  cost-effective  measure.  Exam- 
ples are  presented  of  treatments  causing  new  criti- 
cal situations  and  measures  to  correct  them,  e.g., 
how  a  fishery  control  project  may  influence  the 
hydraulic  geometry  of  a  stream,  causing  bank  ero- 
sion. (Author's  abstract) 
W87-02929 


MANAGEMENT  OF  INSTREAM  FLOWS 
THROUGH  RUNOFF  DETENTION  AND  RE- 
TENTION, 

Bureau  of  Land   Management,   Lakewood,   CO. 

Denver  Service  Center. 

For  primary  bibliographic  entry  see  Field  4A. 
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POLLUTANTS  ASSOCIATED  WITH  SAND 
AND  SALT  APPLIED  TO  ROADS  IN  MINNE- 
SOTA, 

Metropolitan  Council,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 
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APPLICATION  OF  COMPUTER  INTENSIVE 
STATISTICS  TO  PARAMETER  UNCERTAINTY 
IN  STREAMFLOW  SYNTHESIS, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

K.  A.  Cover,  and  T.  E.  Unny. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  495-507,  June  1986.   10  fig,  2  tab  27  ref,  2 

append. 

Descriptors:  'Computer  models,  'Statistical  meth- 
ods, 'Streamflow,  'Statistical  models,  Parameter 
uncertainty,  ARMA  models,  Stochastic  process, 
Hydrology,  Mathematical  models,  Computer 
models. 

With  the  developments  in  understanding  in  the 
application  of  stochastic  methods  in  hydrology  in 
the  last  two  decades,  the  synthesis  of  streamflow 
data  has  become  a  basic  part  of  surface  water 
hydrology.  The  application  of  Computer  Intensive 
Statistics  (CIS)  to  the  evaluation  of  parameter  un- 
certainty with  specific  reference  to  the  parameters 
in  the  ARMA  models  used  in  the  synthesis  of 
streamflows  is  introduced.  CIS  provides  an  empiri- 
cally derived  joint  distribution  for  all  parameters. 
Random  values  from  this  distribution  can  be  drawn 
for  application  in  the  model  for  the  generation  of  a 
specific  synthetic  sample.  The  CIS  originally  pro- 
posed by  Efron  is  of  general  applicability  in  the 
evaluation  of  uncertainty  in  any  statistic  derived 
from  a  set  of  data.  (Author's  abstract) 
W87-02945 


DIRECT  SOLUTIONS  FOR  NORMAL  DEPTH 
USING  THE  MANNING  EQUATION, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

D.  I.  H.  Barr,  and  M.  M.  Das. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  81,  Part  2  p  315-333,  September 

1986.  8  fig,  3  tab,  9  ref,  3  append. 

Descriptors:  'Mannings  equation,  'Open-channel 
flow,  'Mathematical  equations,  'Water  depth, 
•Channel  flow.  Discharge  coefficient,  Boundary 
conditions,  Conduits,  Numerical  solutions,  chan- 
nels, Standard  error. 

The  Manning  equation  relates  discharge  to  channel 
resistance  arising  from  configuration  and  boundary 


roughness  in  free  surface  flows.  New  solution  pro- 
cedures are  developed  for  the  implicit  problem  of 
determining  normal  depth.  These  include  a  numeri- 
cal solution  for  rectangular  channels  and  numerical 
and  graphical  procedures  for  trapezoidal  channels 
and  circular  conduits  running  part  full.  The  trans- 
form equations  for  cicular  conduits  remain  explicit 
when  normal  depth  is  input.  These  equations  can 
also  provide  solutions  for  discharge  or  gradient. 
Numerical  solutions  involve  a  degree  of  approxi- 
mation, but  error  remains  within  acceptable  limits 
for  design  purposes.  Two  alternative  solution 
schemes  are  provided  for  trapezoidal  channels 
each  of  which  is  based  on  simple  criteria  to  allow 
different  solution  routes  to  be  chosen  in  a  systemat- 
ic manner.  Different  forms  of  solution  must  be 
adopted  to  accommodate  the  widely  varying  con- 
figurations of  trapezoidal  channels.  (Michael-PTT) 
W87-02963 


NUTRIENT  AND  TRACE  METAL  FLUXES  IN 
THE  MAGELA  CREEK  SYSTEM,  NORTHERN 
AUSTRALIA, 

Chisholm  Inst,  of  Tech.,  Melbourne  (Australia). 
Water  Studies  Centre. 

B.  T.  Hart,  E.  M.  Ottaway,  and  B.  N.  Noller. 
Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  249-265,  May  1986.  6  fig,  3  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  'Transport,  'Nu- 
trient fluctuations,  'Trace  metals,  'Magela  Creek, 
•Ions,  'Suspended  solids,  'Mining,  'Floods,  'Sea- 
sonal variation,  Nutrients,  Australia,  Phosphorus, 
Nitrogen,  Iron,  Uranium,  Manganese,  Wet  deposi- 
tion, Rainfall,  Copper,  Lead,  Zinc,  Nitrate,  Ammo- 
nia, Nutrient  removal. 

The  fluxes  of  suspended  matter,  major  ions,  P  and 
N,  and  trace  metals  (Fe,  Mn,  Cu,  Pb,  and  Zn) 
transported  by  Magela  Creek  (northern  Australia) 
to  the  floodplain  during  the  1982/83  wet  season 
are  reported.  The  study  was  aimed  at  assessing  the 
relative  amounts  of  these  materials  added  naturally 
from  the  catchment  and  from  the  Ranger  uranium 
mining  operation  and  the  township  of  Jabiru.  Gen- 
erally, the  fluxes  of  all  materials  were  quite  low 
compared  with  reported  values  for  other  world 
systems.  The  major  proportion  of  each  of  the 
materials  was  transported  during  flood  events.  A 
considerable  proportion  of  the  trace  metals  were 
transported  as  particulate  matter.  Comparisons  of 
the  amounts  of  material  transported  by  the  creek  to 
the  floodplain  with  that  deposited  in  the  catchment 
by  rainfall  indicated  that  for  most  determinants 
there  was  little  interaction  between  the  catchment 
and  the  rain  water  in  its  passage  through  the 
catchment.  Nutrients  (P,  nitrate,  and  ammonia) 
were  the  exception;  these  were  substantially  re- 
moved, presumably  by  catchment  vegetation.  (Au- 
thor's abstract) 
W87-02974 


COMPLEXITY   IN   COLUMBIA   RIVER   SYS- 
TEMS MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W87-03059 


ANALYTICAL  AND  NUMERICAL  SOLUTION 
OF  SAINT-VENANT  EQUATIONS, 

Akademia  Rolnicza,  Wroclaw  (Poland).  Dept.  of 

Mathematics. 

M.  Chalfen,  and  A.  Niemiec. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  1-13,  September  1986.  7  fig,  1  tab,  9  ref. 

Descriptors:  'Numerical  analysis,  'Flood  routing, 
•Nysa  Klodska  River,  'Saint  Venant  equations, 
'Mathematical  equations,  Boundary  conditions, 
Differential  equations,  Preissman  method,  Mathe- 
matical studies,  Differential  equations,  River  flow. 

Scientists  who  deal  with  Saint- Venant  equations, 
find  them  difficult  to  work  with  because  of  the 
application  of  the  differential  scheme  to  this  equa- 
tion, and  a  comparison  of  the  results  with  observed 
data  is  not  sufficient.  Analytical  solutions  of  Saint- 
Venant  equations  with  particular  initial  and  bound- 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


conditions  are  investigated.  These  solutions 
re  used  to  prove  the  correctness  of  numerical 
jtions.  The  general  Preissman  scheme  was  used 
find  the  approximate  solution.  Stability  condi- 
is  for  this  scheme  are  found.  The  application  of 

method  to  investigate  flood  routing  of  the 
sa  KJodska  river  (Poland)  is  described.  (Alexan- 
-PTT) 
17-03067 


[BIASED  PLOTTING  POSITIONS  FOR  THE 
NERAL  EXTREME  VALUE  DISTRIBU- 
3N, 

titute  of  Hydrology,  Wallingford  (England). 
W.  Arnell,  M.  Beran,  and  J.  R.  M.  Hosking. 
irnal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
>9-69,  September  1986.  3  tab,  11  ref,  append. 

scriptors:  *Frequency  analysis,  'Flood  frequen- 
•Statistical  analysis,  Sequencing,  Probabilistic 
•cess,     Mathematical     analysis,     Mathematical 
lations,  Flood  forecasting. 

e  general  extreme  value  (GEV)  distribution  is 
nmonly  used  for  flood  frequency  analysis,  and 
itains  the  Gumbel  distribution  as  a  special  case, 
lile  plotting  position  formulas  for  this  special 
e  are  well  established,  results  are  not  available 

the  general  case.  By  careful  sequencing  of  the 
ividual  terms,  it  is  possible  to  integrate  numeri- 
ly  the  basic  expression  for  expected  order  statis- 
i  to  compute  plotting  positions  for  all  practical 
aple  sizes.  This  integration  consumes  consider- 
e  computer  resources,  and  for  sample  sizes  of  35 
i  less,  exact  unbiased  plotting  positions  can  be 
ire  readily  evaluated  using  expressions  derived 
ng  probability  weighted  moment  theory.  Nu- 
rical  problems  force  an  alternative  approach  for 
ger  samples;  therefore  an  asymptotic  approxima- 
n  has  been  developed,  which  very  accurate  for 
all  samples.  An  exact  formulas  should  be  used 

the  largest  flood  in  a  sample.  Plotting  position 
■mulae  have  been  developed  based  on  expres- 
ns  for  the  non-exceedance  probability  of  the 
■m  F  sub  r  =  (r  -  alpha)/(n  -  beta).  The  param- 
:rs  alpha  and  beta  are  allowed  to  vary  with 
nple  size  and  the  shape  parameter  of  the  general 
treme  value  distribution.  (Author's  abstract) 
87-03071 


IANGES   IN   CATCHMENT   RUNOFF   FOL- 
)WTNG  DRAINAGE  AND  AFFORESTATION, 

stitute  of  Hydrology,  Wallingford  (England), 
ir  primary  bibliographic  entry  see  Field  4C. 
87-03072 


rTABLISHTNG  A  STORMWATER  MANAGE- 
ENTUTnJTY, 

ncinnati  Dept.  of  Public  Works,  OH.  Div.  of 

ormwater  Management  Utility. 

A.  Stitt. 

iblic  Works  PUWOAH,  Vol.  117,  No.  9,  p  126- 

7,  150,  152,  154,  156,  September  1986. 

escriptors:  'Storm  runoff,  Public  participation, 
ncinnati,  Municipal  wastewater,  Financing, 
ater  rates. 

incinnati's  experience  in  addressing  stormwater 
oblems  through  establishment  of  a  separate 
armwater  management  utility  was  reported, 
ommunity  involvement  in  establishing  the  utility 
id  the  water  rate  restructuring  required  to  fi- 
ince  its  operations  were  discussed.  Lessons 
arned  in  implementing  the  utility  included:  (1) 
ou  need  a  storm.  Nothing  was  more  helpful  for 
imulating  public  interest  in  the  stormwater  prob- 
m  than  the  two  100-year  storms  that  Cincinnati 
iperienced  in  1982.  If  there  is  nothing  to  stimulate 
ablic  interest,  support  for  the  program  will  likely 
:  difficult  to  achieve.  (2)  Positive  attitudes  help 
ash  the  program.  Because  the  idea  of  a  storm- 
ater  management  utility  was  innovative,  there 
'ere  those  who  said  it  would  never  work.  The 
igineer  or  manager  that  directs  a  study  on  storm- 
'ater  needs  a  positive  attitude  to  combat  people 
'ho  will  give  a  whole  list  of  reasons  why  some- 
ling  cannot  be  done.  (3)  Doing  homework  paves 
le  road  to  success.  You  must  document  the  prob- 
an.  Information  collected  must  be  accurate  and 


given  justification.  It  is  not  enough  to  say  there  is  a 
problem.  Proper  documentation  also  is  vital  when 
selling  the  program  to  the  public.  (4)  Involve  as 
many  people  as  possible  in  the  process.  Within 
your  own  organization  and  among  the  public, 
make  people  aware  of  the  problem.  The  thought  of 
visiting  48  community  councils  and  trying  to  sell 
them  on  a  $50  million  program  may  indeed  be 
frightening,  but  it  could  make  the  difference  be- 
tween a  plan  and  an  implemented  program.  (5)  Do 
not  create  another  bureaucracy.  Citizens  do  not 
want  more  government,  just  efficient  service.  We 
chose  to  think  small  organizationally  -  15  to  20 
people.  Supplement  existing  stormwater  manage- 
ment staff  with  existing  city  maintenance  organiza- 
tions and  contract  for  needed  design,  construction, 
and  additional  maintenance  services.  (Alexander- 
PPT) 
W87-03123 


NATURE      OF      PARTICULATE      ORGANIC 
MATTER  IN  THE  RIVER  INDUS,  PAKISTAN, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5A. 
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HYDROLOGIC  SIMILARITY:  1.  DERrVATION 
OF  THE  DIMENSIONLESS  FLOOD  FRE- 
QUENCY CURVE, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
E.  F.  Wood,  and  C.  S.  Hebson. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  11,  p  1549-1554,  October  1986.  3  fig,  1  tab,  20 
ref.  NSF  Grant  No.  CME-79-15168. 

Descriptors:  *Hydrologic  models,  *Flood  frequen- 
cy, 'Mathematical  analysis,  'Frequency  analysis, 
Mathematical  models,  Rainfall  intensity,  Statistical 
analysis. 

The  problem  of  flood  frequency  similarity  among 
river  basins  is  analyzed  by  deriving  a  scale-inde- 
pendent, dimensionless  flood  frequency  curve.  The 
model  is  formulated  using  dimensionless  rainfall 
inputs  and  a  dimensionless  basin  response  function. 
For  rainfall  intensity,  the  probability  distribution 
for  dimensionless  areal  rainfall  is  derived,  and  de- 
pends upon  a  geoclimatic  scaling  factor  which  is  a 
function  of  the  basin  size  and  the  rainfall  areal 
correlation  structure.  Rainfall  duration  is  scaled  by 
tau,  a  characteristic  basin  time.  This  same  parame- 
ter is  used  to  develop  a  dimensionless  geomorpho- 
logic  unit  hydrograph.  The  derived  dimensionless 
flood  frequency  curve  can  be  used  to  further  un- 
derstand the  variability  of  flood  statistics  within  a 
contiguous  area  and  to  group  stations  for  regional 
flood  frequency  analysis  using  statistical  tech- 
niques. (Author's  abstract) 
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Water  Resources  Research  WRERAO,  Vol.  22, 
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Descriptors:  'Flood  frequency,  'Frequency  analy- 
sis, 'Historic  floods,  Flood  recurrence  interval, 
Flood  data,  Flood  forecasting,  Mathematical  anal- 
ysis, Regional  analysis,  Water  resources  develop- 
ment, Planning. 

A  common  problem  in  flood  frequency  analysis  is 
estimation,  from  a  short  gauged  record,  of  the 
flood  corresponding  to  a  return  period  50-1000 
years.  One  would  expect  that  an  estimate  of  the 
historical  maximum  event;  i.e.,  the  maximum  flood 
in  a  period  of  perhaps  100-200  years,  would,  if 
properly  included  in  the  estimation  procedure,  im- 


prove the  resulting  estimate  of  the  flood  magnitude 
at  the  given  return  period.  Here,  an  attempt  is 
made  to  assess  the  value  of  historical  information 
using  computer  simulation.  An  annual  flood  se- 
quence and  an  historical  maximum  event  are  gen- 
erated from  an  extreme-value  distribution  (of  type 
I  or  II)  and  quantiles  of  the  distribution  are  esti- 
mated by  maximum  likelihood,  both  including  the 
excluding  the  historical  event.  After  many  such 
simulations  have  been  performed  the  accuracy  of 
the  quantile  estimates  is  assessed.  It  is  concluded 
that  in  a  single-site  flood  frequency  analysis,  or  a 
regional  analysis  using  data  from  a  small  number  of 
sites,  historical  information  is  of  great  value  pro- 
vided either  that  historical  discharges  are  accurate- 
ly estimated  or  that  the  flood  frequency  distribu- 
tion has  at  least  three  unknown  parameters.  Histor- 
ical information  is  also  valuable  if  the  flood  fre- 
quency distribution  has  high  CV  or  skewness  or  if 
gauged  records  are  short.  The  inclusion  of  histori- 
cal information  at  one  site  in  a  regional  analysis 
gives  little  improvement  in  the  accuracy  of  flood 
quantile  estimates  at  other  sites  in  the  region.  In  a 
regional  analysis  using  a  large  number  of  sites,  the 
inclusion  of  a  realistic  amount  of  historical  infor- 
mation is  unlikely  to  be  useful  in  practice.  (Lantz- 
PTT) 
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BED    FRICTION    AND    DISSD7ATION    IN    A 
COMBINED  CURRENT  AND  WAVE  MOTION, 

Technical  Univ.  of  Denmark,  Lyngby.  Lab.  of 

Applied  Mathematical  Physics. 

For  primary  bibliographic  entry  see  Field  8B. 
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PHYSIOGENIC  AND  ANTHROPOGENIC 
CONTROLS  OF  GLOBAL  AND  REGIONAL 
IONIC  RUNOFF, 

Martin-Luther-Univ.      Halle-Wittenberg,      Halle 
(German  D.R.).  Sektion  Geographic 
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IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  31-39,  8 
fig,  1  tab,  20  ref. 

Descriptors:  'Runoff  plot,  'Ion  transport,  'Path  of 
pollutants,  Water  pollution  control,  Waste  dispos- 
al, Werra  Basin,  Saale  Basin,  Wastewater  disposal, 
Calcium,  Magnesium,  Sodium,  Potassium,  Sulfates, 
Chlorine,  Bicarbonate. 

The  average  global  ionic  runoff  amounts  to  4.3  or 
3.6  times  10  to  the  9th  T/yr,  and  the  average  rate 
of  the  chemical  denudation  to  1.3  or  1.1  g/s/sq  km. 
The  estimated  global  anthropogenic  ionic  input  of 
0.7  times  10  to  the  9th  T/yr  in  local  cases  leads  to  a 
disturbance  of  the  stability  in  hydrological  systems. 
Ionic  runoff  and  chemical  denudation  attention  is 
focussed  upon  the  ions  Ca(2+),  Mg(2+),  Na(+), 
K(+),  HC03(-),  S04(-),  Cl(-)  and  upon  the  total 
mineralization  of  terrestrial  surface  waters.  In 
order  to  prevent  or  to  reduce  instabilities  which 
may  occur  in  heavily  polluted  hydrological  sys- 
tems there  exist  the  following  possibilities:  (a)  dis- 
posal of  highly  mineralized  sewage  through  canals 
outside  of  the  river  channel;  (b)  occasional  disposal 
of  highly  mineralized  sewage  into  the  ground, 
which  has  been  done  in  the  Werra  basin  from  1924 
or  1925  to  1967;  and  (c)  dilution  of  highly  mineral- 
ized sewage  by  addition  of  the  relatively  slightly 
mineralized  water  from  storage  reservoirs,  which 
was  started  as  a  trial  in  the  Saale  basin  in  1943,  and 
has  been  undertaken  regularly  since  1963,  and  un- 
derlies the  process  control  system  since  1976.  (See 
also  W87-03272)  (Lantz-PTT) 
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DISSOLVED  MATERIAL  CONCENTRATION 
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SIA (EVOLUTION  DE  LA  CONCENTRATION 
EN    MATIERES    DISSOUTES    EN    AFRIQUE. 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

DEUX  EXEMPLES  OPPOSES:  LES  FLEUVES 
DU  TOGO  ET  LA  MEDJERDAH  EN  TUNISIE), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Bondy  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03277 


DISSOLVED  LOADS  IN  STREAMS  AND 
RIVERS  -  DISCHARGED  AND  SEASONALLY 
RELATED  VARIATIONS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 
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MULTIVARIATE  ANALYSIS  OF  QUALITY  PA- 
RAMETERS TO  DETERMINE  THE  CHEMI- 
CAL TRANSPORT  IN  RIVERS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 
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RUNOFF  PROCESSES  AND  DISSOLVED  SUB- 
STANCES DURING  FLOOD  EVENTS  IN 
SMALL  DIFFERENTLY  USED  DRAINAGE 
AREAS, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 

A.  Schulte-Wulwer-Leidig,  and  K.  Mollenhauer. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  121- 
129,  5  fig,  2  tab,  7  ref. 

Descriptors:  'Runoff,  'Dissolved  solids,  'Hoods, 
'Catchment  basins,  Streams,  Discharge  hydro- 
graphs,  Chemical  analysis,  Phosphorus,  Ammonia, 
Organic  matter,  Organic  compounds,  Nitrates, 
Path  of  pollutants. 

Flood  events  are  being  studied  in  streams  of  small 
drainage  basins  under  different  land  uses.  This 
research  includes  study  of  discharge  hydrographs 
as  well  as  the  response  of  concentrations  and  loads 
of  several  substances,  especially  those  which  may 
originate  from  arable  and  pasture  land  and  from 
fertilizer  application  and  manuring.  Only  a  few 
flood  events  are  presented  and  discussed  in  this 
paper.  Phosphorus,  ammonia  and  dissolved  organic 
substances  respond  at  the  beginning  of  the  flood 
events  and  attain  high  levels  soon  after  peak  dis- 
charge, but  concentrations  subsequently  decline 
again  quickly.  The  concentrations  of  nitrates  and 
sulphates  are  first  influenced  by  dilution  effects  and 
then,  after  a  delay  in  time,  increase  without  reach- 
ing significant  peaks,  although  increased  levels  are 
maintained  for  a  longer  period.  Differences  in  hy- 
drographs and  in  the  concentrations  and  loads  of 
several  substances  are  apparent  between  the  re- 
search basins.  (See  also  W87-03272)  (Author's  ab- 
stract) 
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FACTORS  CONTROLLING  THE  CHEMICAL 
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INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
V.  Subramanian. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  145- 
152,  3  fig,  3  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Rivers,  'India, 
Water  quality  control,  Hydrologic  regime,  Tempo- 
ral distribution,  Monsoon,  Chemistry  of  precipita- 
tion, Dissolved  solids,  China,  Sodium,  Chlorides, 
Amazon  River,  Zaire  River. 

Extensive  analysis  of  a  large  number  of  water 
samples  from  rivers  draining  the  Indian  sub-conti- 


nent indicates  hydrological,  temporal  and  down- 
stream variations.  The  chemistry  of  river  waters  is 
partly  controlled  by  chemical  weathering,  signifi- 
cantly by  monsoon  precipitation  and  qualitatively 
by  anthropogenic  effects.  Total  dissolved  solids 
concentration  exhibits  an  inverse  relationship  with 
annual  runoff.  Compared  to  Chinese  and  other 
Asian  rivers,  Indian  rivers  are  less  alkaline  but 
have  more  Na  and  CI.  On  a  global  scale,  rivers 
from  India  carry  greater  solute  flux  than  the 
Amazon  or  Zaire  and  have  a  solute  yield  twice 
that  of  the  global  average.  (See  also  W87-03272) 
(Author's  abstract) 
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STREAM    SOLUTE    BEHAVIOUR     IN    THE 
RTVER  EXE  BASIN,  DEVON,  UK, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
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ATMOSPHERIC  INPUTS  AND  RTVER  TRANS- 
PORT OF  DISSOLVED  SUBSTANCES, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologie. 

For  primary  bibliographic  entry  see  Field  2B. 
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NUTRJENT  AND  SEDIMENT  BUDGETS  FOR 
THE  TIDAL  POTOMAC  RTVER  AND  ESTU- 
ARY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOGEOCHEMICAL  CONTROLS  ON  RTVER 
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Coventry  (Lanchester)  Polytechnic  (England). 
Dept.  of  Geography. 

I.  D.  L.  Foster,  A.  D.  Carter,  and  I.  C.  Grieve. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  241- 
253,  4  fig,  3  tab,  24  ref. 

Descriptors:  'Geochemistry,  'Rivers,  'Water 
quality,  'Catchment  areas,  'Forests,  'Seasonal 
variation,  Warwickshire,  England,  Rainfall,  Nutri- 
ents, Nitrogen,  Potassium,  Canopy,  Chlorine,  Hy- 
drogen, Phosphates,  Soil  chemistry. 

Rainfall  is  the  main  form  of  precipitation  input  to 
the  experimental  catchment  and  supplies  many  es- 
sential plant  nutrients  directly  from  atmospheric 
sources.  This  contribution  represents  a  net  gain  of 
nitrogen  and  potassium  to  the  basin  as  a  whole  and 
has  been  shown  to  be  important  in  many  ecosys- 
tems. The  passage  of  rainfall  through  a  vegetation 
canopy  considerably  modifies  solute  concentra- 
tions by  the  washing  of  surface  deposits  from 
vegetation  surfaces  or  by  the  leaching  of  labile  ions 
and  compounds  from  within.  The  latter  effect  is 
particularly  noticeable  during  autumn  months 
when  cellular  breakdown  encourages  the  release  of 
readily  available  ions  before  abcission.  This  proc- 
ess is  especially  important  in  relation  to  k(+),  Cl(- 
),  H(  +  )  and  P04(3-).  Nitrogen  is  the  only  nutrient 
to  exhibit  a  decline  in  concentrations  during  pas- 
sage through  the  vegetation  canopy.  Most  workers 
have  been  unable  to  identify  seasonal  trends  in  the 
nutrient  content  of  soils.  This  largely  reflects  the 
problems  of  sampling  the  inherently  large  spatial 
variability  of  the  soU.  Seasonal  variations  in  soil 
chemistry  under  six  vegetation  types  in  the  Rocky 
Mountains  have  been  recognized.  Several  water 
soluble  ions  in  the  present  study  exhibited  signifi- 
cant seasonal  variations  with  peaks  in  concentra- 
tion occurring  in  the  winter  months.  Although 
depletions  of  soil  nutrient  levels  have  been  ob- 
served under  various  agricultural  crops,  in  wood- 
land ecosystems  nutrients  are  supplied  continuous- 
ly to  the  soil  from  litter  and  throughfall  inputs. 
Seasonal  increases  in  concentration  may  therefore 
relate  to  rapid  decomposition  followed  by  winter 
leaching    of   accumulated    mineralized    material. 


Volume  weighted  river  water  concentration 
draining  the  entire  deciduous  woodland  area  di 
not  exhibit  marked  seasonal  trends,  and  the  fluctnt 
tions  in  nutrient  levels  in  the  hillslope  subsysten 
are  not  generally  apparent  in  the  river.  Small  to 
creases  in  K(+)  and  Mg(2+)  concentrations  occu 
in  June  following  the  period  associated  with  fraa 
inputs,  whereas  peak  nitrogen  and  P04(3-)  level 
are  related  to  times  of  maximum  runoff.  (See  alv 
W87-03272)  (Lantz-PTT) 
W87-03292 
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(France). 

For  primary  bibliographic  entry  see  Field  2H 
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DISSOLVED  AND  SUSPENDED  LOADS  OF 
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Frankfurt  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
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NITRATE  LOAD/DISCHARGE  RELATION- 
SHIPS AND  NITRATE  LOAD  TRENDS  EN 
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Miljoestyrelsen,  Copenhagen  (Denmark). 
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Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 
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441,  6  fig,  4  tab,  7  ref. 

Descriptors:  'Water  quality,  'Catchment  areas, 
•Land  use,  'Edersee  Reservoir,  Forests,  Agricul- 
ture, West  Germany,  Nutrients,  Surface  flow, 
Orthophosphates,  Nitrates,  Model  studies. 

In  the  area  to  the  north  of  the  Edersee  Reservoir 
investigations  have  been  carried  out  since  1975  into 
the  quality  of  stream  water  in  drainage  basins  with 
different  land  use.  The  main  subject  of  interest  is  a 
comparison  of  the  loss  of  plant  nutrients  from 
drainage  basins  under  agricultural  and  forest  land 
use.  The  total  phosphorus  loss  from  drainage 
basins  under  agricultural  areas  than  in  forested 
areas.  In  comparison,  ortho-phosphate  concentra- 
tions in  runoff  depend  more  on  the  absorption 
capacity  of  soils  and  geological  substrates  than  on 
land  use.  Nitrate  concentrations  in  runoff  from 
agricultural  areas  are  markedly  higher  than  those 
found  in  wooded  drainage  basins.  The  seasonal 
trends  of  nitrate  concentrations  and  the  concentra- 
tion patterns  during  storm  events  are  explained 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


with  reference  to  several  models.  (See  also  W87- 

03272)  (Author's  abstract) 
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THE  BASSIN  PARISEEN,  (ACTTVTrES  META- 
BOLIQUES     DES     BACTERJES     DES     EAUX 
GEOTHERMALES  DU  DOGGER  ET  DU  TRIAS 
DU  BASSIN  PARISIEN), 
Aix-Marseille-1  Univ.  (France). 
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W87-02624 


ANOMALOUS  NATURAL  SULFATE  IN 
WATER  WELLS  OF  THE  GREENBRTER 
GROUP,  WEST  VIRGINIA, 

Charleston  Coll.,  SC. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02625 


CONTAINING  LANDFTLL  LEAKS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02639 
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neering. 
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Descriptors:  'Aquifers,  'Groundwater  movement, 
•Pumping  tests,  'Granite,  Field  tests,  Hydraulic 
properties,  Mathematical  models,  Transmissivity. 

A  pumping  test  in  a  granitic  aquifer  provides  infor- 
mation about  the  interaction  between  the  upper 
weathered  zone  and  the  lower  fractured  zone. 
Analysis  of  this  pumping  test  was  possible  because 
drawdowns  were  measured  both  in  deep  boreholes 
in  the  fractured  zone  and  in  shallow  boreholes  in 
the  weathered  zone.  A  numerical  model  was  used 
to  analyze  the  test,  and  for  a  single  set  of  aquifer 
parameters,  adequate  fits  to  the  observed  draw- 
downs were  obtained  both  during  the  pumping  and 
recovery  phases.  The  transmissivity  of  the  frac- 
tured zone  is  shown  to  be  about  ten  times  greater 
than  the  weathered  zone.  When  water  is  drawn  by 
submersible  pump  from  deep  boreholes,  the  frac- 
tured zone  acts  as  a  collector  and  draws  water 
from  the  weathered  zone.  Consequently  there  is  a 
risk  of  over-exploiting  the  acquifer.  (Kane-PTT) 
W87-02676 


HIGH  CONCENTRATION  OF  SOLUTES  AT 
THE  UPPER  PART  OF  THE  SATURATED 
ZONE  (WATER  TABLE)  OF  A  DEEP  AQUTFER 
UNDER  SEWAGE-TRRIGATED  LAND, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
D.  Ronen,  and  M.  Magaritz. 
Journal  of  Hydrology  JHYDA7,  Vol.80,  No.  3/4, 
p  311-323,  October   1985.   5  fig,   5  tab,  22  ref. 

Descriptors:  'Groundwater  pollution,  'Aquifers, 
•Wastewater  irrigation,  'Solutes,  'Saturated  zone, 
Irrigation,  Wastewater,  Groundwater  quality,  Ni- 
trates, Sulfates,  Chlorides,  Fertilizers,  Path  of  pol- 
lutants, Source  of  pollutants. 

The  water-table  region  (upper  50  cm  of  the  saturat- 
ed zone)  of  a  25  m  deep  phreatic  sandstone  aquifer, 
lying  under  fields  irrigated  with  sewage  effluents 
for  up  to  22  yrs,  was  monitored  in  1971  and  1984. 
Average  concentrations  of  N03(-),  Cl(-)  and 
SC4(2-)  of  up  to  225,  307,  and  155  mg/1,  respec- 
tively, were  detected  in  the  upper  50  cm  of  the 
saturated  region  in  two  research  wells  in  1984. 
These  concentrations,  which  are  related  to  effluent 
and  fertilizer  input  to  groundwater,  were  two  to 
four  times  higher  than  those  found  deep  (37-55  m) 
below  the  water  table  in  nearby  (1000  m  distant) 
production  wells.  Nitrate  data  and  the  estimated 
transit  time  through  the  unsaturated  zone  (2  m  yr  (- 
1))  support  the  model  suggesting  that  the  major 
source  of  nitrate  pollution  in  the  past  should  be 
related  to  the  oxidation  of  soil  organic  matter.  The 
S04(2-)/Cl(-)  ratio  is  found  to  be  a  useful  indicator 
for  the  arrival  of  S04(2-)  fertilizers  at  the  ground- 
water interface.  The  observations  presented  ques- 
tion the  suitability  of  plans  for  using  effluents  as  a 
water  source  for  agriculture  in  regions  which  are 
the  replenishment  areas  of  phreatic  aquifers.  (Au- 
thor's abstract) 
W87-02677 


HYDROGEN  ISOTOPE  STUDY  OF  LARGE- 
SCALE  METEORIC  WATER  TRANSPORT  IN 
NORTHERN  CALIFORNIA  AND  NEVADA 

California  Univ.,  Davis.  Dept.  of  Geology. 

N.  L.  Ingraham,  and  B.  E.  Taylor. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 

p  183-197,  June  1986.  5  fig,  1  tab,  24  ref. 

Descriptors:  'Meteoric  water,  'Groundwater 
movement,  'Isotope  studies,  'Nevada,  'California, 
Model  studies,  Hydrologic  budget,  Rainfall-runoff 
relationships,  Rainfall,  Evaporation,  Precipition, 
Deuterium. 

The  depletion  of  deuterium  in  surface  and  shallow 
groundwaters  along  a  traverse  through  Northern 
California  and  Nevada  was  used  to  model  the  local 
hydrologic  balance  as  controlled  by  the  eastward 
flux  of  meteoric  water  in  a  way  not  possible  by 
conventional  methods.  When  plotted  against  dis- 
tance from  the  Pacific  Ocean,  the  data  indicate 


three  hydrologic  provinces  which  differ  in  their 
relative  degree  of  openess.  Isotopic  variations  of 
groundwater  in  the  first  province  are  governed  by 
Rayleigh  distillation  from  the  eastward-moving 
storm  clouds.  Some  40%  of  the  storm  water  vapor 
precipitates  out  before  reaching  the  California 
coast,  and  another  16*5  in  the  first  55  km  across 
the  continent.  The  isotopic  depletion  in  the  second 
hydrologic  province  is  linear  with  distance,  and 
this  suggests  extensive  recycling  of  terrestrial 
water.  The  third  province  constitutes  the  Great 
Basin,  characterized  by  the  lack  of  significant  hy- 
drogen isotope  variation  of  groundwater,  is 
thought  to  be  an  isotopically  closed  system.  The 
quantity  of  water  crossing  the  coast  calculated 
from  a  model  that  incorporates  the  Rayleigh  distil- 
lation equation  is  approximately  equal  to  the  quan- 
tity of  precipitation  along  the  Northern  California 
part  of  the  transect  studied.  This  illustrates  the 
importance  of  evapotranspiration  in  the  terrestrial 
water  budget,  as  well  as  the  dependency  of  inland 
areas  on  the  eastward  flux  of  recycled  terrestrial 
water.  (Author's  abstract) 
W87-02686 


HYDRAULIC  CONDUCTIVITY  AND  RELAT- 
ED PHYSICAL  PROPERTIES  OF  PEAT,  LOST 
RTVER  PEATLAND,  NORTHERN  MINNESO- 
TA, 

For  primary  bibliographic  entry  see  Field  2G. 
W87-02715 


IMMISCIBLE  CONTAMINANT  TRANSPORT 
IN  SOILS  AND  GROUNDWATER  WITH  AN 
EMPHASIS  ON  PETROLEUM  HYDROCAR- 
BONS: SYSTEM  OF  DIFFERENTIAL  EQUA- 
TIONS VS  STNGLE  CELL  MODEL, 
Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02729 


RETARDATION  OF  TOXIC  CHEMICALS  IN  A 
CONTAMINATED  OUTWASH  AQUTFER, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02731 


BIODEGRADATION  OF  METHANOL  AND 
TERTIARY  BUTYL  ALCOHOL  IN  SUBSUR- 
FACE SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02732 


TN  SITU  AEROBIC  BIODEGRADATION  OF 
AQUIFER  CONTAMINANTS  AT  KELLY  ATR 
FORCE  BASE, 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02754 


AQUIFER    TRANSMISSrvnY    OF    POROUS 
MEDIA  FROM  RESISTIVITY  DATA, 

Roorkee  Univ.  (India).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02837 


EVOLUTION  TN  SPACE  AND  TOME  OF  AN 
ALLUVIAL  AQUIFER  UNDER  THE  EFFECT 
OF  AN  EXCEPTIONAL  MULTI-YEAR 
DROUGHT  (MEDITERRANEAN  SHORE,  HER- 
AULT,  FRANCE)  (EVOLUTION  SPATIO-TEM- 
PORELLE  D'UN  AQUIFERE  ALLUVIAL  SOUS 
L'EFFET  D'UNE  SECHERESSE  PLURIAN- 
NUELLE  EXCEPTIONNELLE  (LITTORAL  ME- 
DTTERRANEEN,  HERAULT,  FRANCE)), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

J.  C.  Grillot,  and  M.  Razack. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  1/2, 
p  155-173,  November  30,  1985.  9  fig,  22  ref. 
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Group  2F — Groundwater 

Descriptors:  'Alluvial  aquifers,  *Water  quality, 
•Drought,  'Hydrodynamics,  *Chemical  proper- 
ties, Hydrology,  Aquifers,  Potentiometric  level, 
Chlorides,  Sulfates,  Ions,  Permeability,  Clays,  Ad- 
sorption, France. 

The  potentiometric-surface  fluctuations  and  hydro- 
chemical  evolution  of  an  alluvial  aquifer  located 
along  the  Mediterranean  shore  have  been  observed 
during  a  period  including  a  multi-year  drought. 
Chloride  and  sulfate  ions  were  selected  for  this 
study  because  of  proximity  to  the  seashore  as  well 
as  the  local  intensive  polyculture  which  requires 
application  of  sulfur  to  more  than  90%  of  the  area. 
Two  major  conclusions  were  drawn  from  this 
study.  First,  water-level  fluctuations  indicate  dif- 
ferent hydrodynamical  behavior  of  the  aquifer, 
probably  depending  on  vertical  zoning  of  perme- 
ability. The  alluvial  aquifer  behaves  as  multilay- 
ered  with  different  permeabilities,  which  produces 
potentiometric  distortions.  Second,  from  a  hydro- 
chemical  viewpoint,  lagged  dilution  was  observed 
for  chloride  and  sulfate.  The  question  of  retention 
of  the  chloride  by  clays  has  not  yet  been  clearly 
answered.  Lagged  dilution  is  interpreted  as  result- 
ing from  spatial  variations  of  permeability  of  the 
reservoir  rather  than  only  from  the  geochemical 
nature  of  its  heterogeneities.  (Author's  abstract) 
W87-02838 


ANALYSIS  OF  EARTH-TIDE-INDUCED 
GROUNDWATER  FLOW  IN  EASTERN  BOT- 
SWANA 

Botswana  Univ.,  Gaborone.  Faculty  of  Science. 

A.  Gieske,  and  J.  J.  De  Vries. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p  211-232,  December  30,   1985.  7  fig,   16  ref,  2 

append. 

Descriptors:  *Earth  tides,  'Groundwater  move- 
ment, 'Botswana,  'Groundwater  levels,  'Model 
studies,  'Hydrologic  models,  Aquifers,  Shales, 
Fracture  permeability,  Compressibility,  Hydraulic 
gradient,  Flow  characteristics,  Fluid  mechanics, 
Hydraulics,  Dolomite,  Rocks,  Tides. 

Earth-tide-induced  groundwater  level  fluctuations 
with  a  maximum  amplitude  of  12  cm  have  been 
observed  in  a  fractured  shale  aquifer  in  eastern 
Botswana.  Comparison  of  the  oscillations  with  the 
tidal  variations  in  the  gravity  field  of  the  earth 
revealed  a  remarkable  phase  advance  of  the 
groundwater  tides  relative  to  the  earth  tides.  The 
phase  shift  ranges  from  28  degrees  (1  h)  for  the 
semi-diurnal  frequency  group  to  about  47  degrees 
(4  h)  for  the  diurnal  group  of  the  tidal  spectrum.  A 
theoretical  model  is  presented  that  attributes  the 
marked  amplitude  to  a  high  compressibility  of  the 
aquifer,  and  explains  the  positive  phase  shift 
through  a  periodic  groundwater  flow  between  the 
shale  basin  and  the  surrounding  aquifers.  The  hori- 
zontal hydraulic  gradient  that  causes  this  ground- 
water movement  is  assumed  to  be  induced  by  the 
tidal  strain  differentiation  between  the  compressi- 
ble shale  and  the  more  rigid  arenitic  and  dolomitic 
adjoining  rocks.  The  magnitude  of  the  generated 
groundwater  flow  is  of  the  order  of  14  cu  m/h  at 
the  outer  fringe  of  the  area.  The  tidal  dilatation  in 
the  center  of  the  shale  basin  is  about  30  times  the 
theoretical  value  for  homogeneous  conditions. 
(Author's  abstract) 
W87-02840 


ANALYSIS  OF  STOCHASTIC  GROUNDWAT- 
ER PROBLEMS.  PART  I:  DETERMINISTIC 
PARTIAL  DIFFERENTIAL  EQUATIONS  IN 
GROUNDWATER  FLOW.  A  FUNCTIONAL- 
ANALYTIC  APPROACH, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Serrano,  T.  E.  Unny,  and  W.  C.  Lennox. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  247-263,  December  30,  1985.  5  fig,  24  ref. 

Descriptors:  'Stochastic  hydrology,  'Groundwat- 
er movement,  'Mathematical  studies,  'Partial  dif- 
ferential equations,  'Flow  characteristics,  Numeri- 
cal analysis,  Groundwater,  Flow. 

Functional-analytic  theory  is  proposed  for  the 
analysis  of  the  problem  of  deterministic  partial 


differential  equations  of  the  type  appearing  in 
groundwater  flow.  Equations  are  treated  as  ab- 
stract evolution  equations  for  elliptic  partial  differ- 
ential operators  in  an  appropriate  functional  Sobo- 
lev  space,  for  which  a  strongly  continuous  semi- 
group exists.  A  semigroup  solution  was  developed 
andits  application  to  regional  groundwater  flow  is 
indicated.  The  theoretical  framework  presented  in 
Part  I  serves  as  introduction  for  the  stochastic 
groundwater  flow  problem  presented  in  Part  II 
and  gives  a  unified  conception  of  the  deterministic 
and  the  stochastic  problem.  The  difficulties  in  de- 
riving the  semigroup  for  a  particular  partial  differ- 
ential operator  are  compensated  by  the  economy 
and  flexibility  in  finding  solutions  for  the  same 
system  subject  to  different  initial  conditions,  differ- 
ent boundary  conditions,  or  different  forcing  func- 
tion. (See  also  W87-02843  thru  W87-02844)  (Au- 
thor's abstract) 
W87-02842 


ANALYSIS  OF  STOCHASTIC  GROUNDWAT- 
ER FLOW  PROBLEMS.  PART  H:  STOCHAS- 
TIC PARTIAL  DIFFERENTIAL  EQUATIONS 
IN  GROUNDWATER  FLOW.  A  FUNCTIONAL- 
ANALYTIC  APPROACH, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Serrano,  T.  E.  Unny,  and  W.  C.  Lennox. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  265-284,  December  30,  1985.  5  fig,  54  ref. 

Descriptors:  'Stochastic  hydrology,  'Groundwat- 
er movement,  'Mathematical  studies,  'Partial  dif- 
ferential equations,  'Flow  characteristics,  Numeri- 
cal analysis,  Groundwater,  Flow. 

Functional-analytic  theory  was  used  to  analyze  the 
problem  of  stochastic  partial  differential  equations 
of  the  type  appearing  in  groundwater  flow.  Equa- 
tions are  treated  as  abstract  stochastic  evolution 
equations  for  elliptic  partial  differential  operators 
in  an  appropriate  functional  Sobolev  space.  Explic- 
it forms  of  solutions  were  obtained  by  using  a 
strongly  continuous  semigroup.  The  deterministic 
and  the  stochastic  problem  could  then  be  treated 
under  the  same  theoretical  framework.  Use  of  the 
theory  was  illustrated  in  an  application  to  the 
solution  of  the  stochastic  analogue  of  a  regional 
groundwater  flow  problem  studied  previously. 
Two  cases  were  solved:  the  randomly  forced  and 
the  randomly  initiated  equation.  The  solution  was 
obtained  by  applying  the  properties  of  semigroups 
and  expressing  the  Wiener  process  as  an  infinite 
basis  in  a  Hilbert  space  composed  of  independent 
uni-dimensional  Wiener  processes  with  incremental 
variance  parameters.  The  first  two  moments  of  the 
solution  as  well  as  sample  functions  for  different 
cases  were  derived.  (See  also  W87-02842  thru 
W87-02844)  (Author's  abstract) 
W87-02843 


ANALYSIS  OF  STOCHASTIC  GROUNDWAT- 
ER FLOW  PROBLEMS.  PART  D3:  APPROXI- 
MATE SOLUTION  OF  STOCHASTIC  PARTIAL 
DIFFERENTIAL  EQUATIONS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Serrano,  T.  E.  Unny,  and  W.  C.  Lennox. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  285-306,  December  30,  1985.  5  fig,  55  ref. 

Descriptors:  'Stochastic  hydrology,  'Groundwat- 
er movement,  'Mathematical  studies,  'Partial  dif- 
ferential equations,  'Flow  characteristics,  Numeri- 
cal analysis,  Groundwater,  Flow. 

Following  the  theory  presented  earlier  in  this 
series  of  articles,  functional  analysis  theory  and  a 
formulation  of  the  Ito's  lemma  in  Hilbert  spaces 
were  outlined  as  a  practical  alternative  to  the  prob- 
lem of  finding  the  equations  satisfying  the  moments 
of  a  stochastic  partial  differential  equation  of  the 
type  appearing  in  groundwater  flow.  Very  simple 
solutions  of  the  moments  equations  can  be  ob- 
tained. The  most  important  feature  of  the  moments 
equations  derived  from  Ito's  lemma  is  that  these 
deterministic  equations  can  be  solved  by  any  ana- 
lytical or  numerical  method  available  in  the  litera- 
ture, permitting  the  analysis  and  solution  of  sto- 
chastic partial  differential  equations  occurring  in 


two-dimensional  or  three-dimensional  domains  of 
any  geometrical  shape.  The  method  provide*  a 
rigorous  bridge  between  the  abstract-theoretical 
analysis  of  stochastic  partial  differential  equation 
and  computer-oriented  numerical  techniques.  An 
illustrative  example  is  provided.  (See  also  W87- 
02842  thru  W87-02843)  (Author's  abstract) 
W87-02844 


CONTINUOUS     MONITORING     OF     222RN 
CONCENTRATION  IN  UNCONFINED 

GROUNDWATER, 

Kyoto  Univ.,  Osaka  (Japan).   Research   Reactor 

Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02847 


MATHEMATICAL  MODELLING  FOR  MULTI- 
AQUD7ER  GROUNDWATER  BASINS, 

Geological  Survey  of  India,  Calcutta. 

S.  P.  Dasgupta,  and  A.  B.  Biswas. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p   381-392,    December   30,    1985.    5   fig,    12  ref, 

append. 

Descriptors:  'Model  studies,  'Mathematical  analy- 
sis, 'Aquifers,  'Groundwater  basins,  'Hydrologic 
models,  Algorithms,  Computer  models,  Comput- 


The  theoretical  formulation  of  the  steady  state 
fluid  potential  of  a  basin  is  directly  transferred  to 
an  algorithm  with  the  help  of  Fourier  transform 
and  a  sequence  of  recurring  filter  functions  for  the 
computation  of  a  three-dimensional  mathematical 
model  of  unconfined  multi-aquifer  groundwater 
basins  having  relatively  simple  geometry.  The  al- 
gorithm is  programmable  and  produces  a  large 
volume  of  nodal  values  in  considerably  small  CPU 
time.  The  memory  requirement  of  the  program  is 
low,  so  that  the  computations  can  be  carried  out  in 
a  mini-  or  micro-computer  system.  The  method 
may  be  a  useful  substitute  to  finite  element  tech- 
nique in  a  number  of  cases  with  respect  to  econo- 
my, time,  and  technicalities.  (Author's  abstract) 
W87-02848 


MORPHOLOGY  OF  A  SALINE  GROUNDWAT- 
ER BODY:  ITS  INVESTIGATION,  DESCRIP- 
TION AND  POSSIBLE  EXPLANATION, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

J.  H.  Tellam,  J.  W.  Lloyd,  and  M.  Walters. 
Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p   1-21,  January   15,   1986.  9  fig,  4  tab,   17  ref. 

Descriptors:  'Groundwater,  'Saline  water,  'Saline 
groundwater,  'Aquifers,  'Chemical  properties, 
Geophysics,  Hydrology,  Waste  disposal,  Morphol- 
ogy, Water  resources  development,  Sandstones, 
Borehole  geophysics,  Interstitial  water,  Chlorides, 
Topography,  Viscous  flow,  Flow,  Groundwater 
movement,  Mersey  Valley,  England. 

Saline  groundwater  (up  to  at  least  100  g/1  chloride) 
occurs  as  a  layer  of  variable  thickness  below  fresh 
groundwater  in  the  Permo-Triassic  sandstones  of 
the  Lower  Mersey  Basin  of  northwestern  England. 
A  detailed  investigation  of  the  morphology  of  the 
saline  water  body  was  undertaken  using  modern 
and  historical  chemical  data,  surface  geophysics, 
borehole  geophysics,  open  hole  depth  sampling, 
and  borehole  core  porewater  analysis.  Chloride 
concentrations  at  all  sites  showed  a  pattern  of 
steady  increase  to  depths  of  at  least  320  m.  The 
surface  of  the  saline  water  body  exhibits  consider- 
able topographic  variation.  Saline  water  occurs  at 
highest  elevations  below  the  roughly  east-west 
trending  Mersey  Valley  where  it  approaches 
ground  level,  but  declines  in  elevation  both  to  the 
north  and  south.  In  the  north,  the  saline  'interface' 
meets  the  rising  base  of  the  sandstone  sequence  at  a 
depth  of  around  280  m.  Results  of  chemical  and 
viscous  flow  analogue  studies  suggest  that  this 
ridged  topography  can  be  explained  in  terms  of 
flushing  and  regional  upcoming  in  response  to  low 
groundwater  heads  in  the  Mersey  Valley.  (Au- 
thor's abstract) 
W87-02849 
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MPLE  APPROXIMATION  FOR  A  MOVING 
ITERFACE  IN  A  COASTAL  AQUIFER, 

leensland  Univ.,  Brisbane  (Australia).  Dept.  of 

vil  Engineering. 

T.  Isaacs,  and  B.  Hunt. 

urnal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

29-43,  January  15,   1986.  7  fig,   1  tab,   11  ref. 

escriptors:  •Mathematical  studies,  'Groundwater 
avement,  •Saline-freshwater  interfaces,  *Coastal 
uifers,  'Estimating  equations,  Interfaces,  *Con- 
ted  aquifers,  Aquifers,  Numerical  analysis, 
eady  flow,  Flow. 

a  approximate  analytical  solution  for  a  moving 
terrace  in  a  confined  coastal  aquifer  can  be 
hieved  by  solving  a  nonlinear  first-order  partial 
fferential  equation.  The  solution,  which  assumes 
at  flow  approaching  the  interface  changes  dis- 
intinuously  with  time  from  one  constant  value  to 
other,  coincides  with  exact  steady-flow  solutions 
itained  from  the  Dupuit  approximation  at  both  t 
0  and  t  =  infinity.  Comparison  with  numerical 
lutions  suggests  that  maximum  errors  of  about 
1%  occur  in  the  toe  location  for  intermediate 
Jues  of  time  and  that  the  approximate  solution 
nds  to  overestimate  both  the  rate  of  advance  and 
treat  of  the  toe.  The  approximation  has  a  very 
nple  form  and,  in  contrast  to  numerical  solutions, 
easy  to  evaluate.  The  analytical  approximation 
n  probably  be  applied  with  confidence  to  an 
iconfined  flow  only  when  the  sudden  change  in 
iproaching  flow  rate  occurs  at  distances  from  the 
terface  toe  that  are  not  too  great,  since  free- 
rface  storage  effects  slow  the  movement  of  the 
jw  rate  change  before  its  effects  are  felt  down- 
ream  at  the  interface  toe.  (Author's  abstract) 
'87-02851 


MINE-  VERSUS  FRESHWATER  CONTRIBU- 
ION  TO  THE  THERMAL  WATERS  OF  THE 
ORTHERN  JORDAN  RIFT  VALLEY, 
iRAEL, 

eological  Survey  of  Israel,  Jerusalem. 
.  Arad,  and  A.  Bern. 

)umal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
49-66,  January  15,  1986.  9  fig,  1  tab,  20  ref. 

escriptors:  •Thermal  water,  *Jordan  Rift  Valley, 
Israel,  *Saline  water,  'Groundwater  hydrology, 
jeohydrology,  *Geothermal  studies,  Tempera- 
ire,  Aquifers,  Fluorite,  Calcite,  Solubility,  Fluo- 
ne,  Mixing,  Model  studies,  Oxygen  isotopes, 
racers,  Groundwater,  Heat  balance,  Hydrology, 
reophysics,  Chemical  properties,  Physical  proper- 
es.  Salinity. 

emperature  and  salinity  differences  between  ther- 
lal  waters  at  equal  depths  on  both  sides  of  Lake 
iberias,  Israel  reveal  that  the  hotter  eastern 
fstem  consists  of  heated  fresh  groundwater,  while 
le  western  system  consists  of  heated  saline 
roundwater.  This  difference  seems  to  result  in 
Kceptional  fluorine  enrichment  in  the  fresh-ther- 
lal  carbonate  aquifer  through  temperature-con- 
•olled  equilibrium  solubility  of  fluorite  and  calcite. 
lixing  models  based  on  oxygen  isotopic  composi- 
on  and  other  chemical  parameters  suggest  two 
istant  recharge  areas  for  the  Mezar-Hammat 
Fader  thermal  system,  as  well  as  a  Rift  Valley 
ilinity  source.  Hydrogeological  and  chemical 
onsiderations,  including  oxygen  and  strontium 
©topic  ratios,  suggest  that  heat  in  the  western 
ystem  is  attained  through  circulation  under  a 
ormal  geo thermal  gradient,  whereas  in  the  eastern 
ystem,  a  higher  than  usual  geothermal  gradient 
ontrols  the  heat  balance.  (Author's  abstract) 
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<EW  ANALOGUE  COMPUTER  FOR  THE 
TUDY  OF  PUMPING  TESTS  UNDER  FALL- 
NG  WATER-TABLE  CONDITIONS, 

intish  Geological  Survey,  Wallingford  (England), 
'or  primary  bibliographic  entry  see  Field  7B. 
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XJMPARATTVE  ANALYSIS  OF  TRANSMISSI- 
/TTY  AND  HYDRAULIC  CONDUCTIVITY 
VALUES  FROM  THE  AJALI  AQUD7ER 
SYSTEM  OF  NIGERIA, 


Anambra  State  Univ.  of  Technology,  Enugu  (Ni- 
geria). Dept.  of  Geological  Sciences. 
B.  C.  E.  Egboka,  and  K.  O.  Uma. 
Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  185-196,  January  15,  1986.  2  fig,  5  tab,  20  ref. 

Descriptors:  *Transmissivity,  'Groundwater 
movement,  'Permeability  coefficient,  'Nigeria, 
•Aquifer  systems, 'Groundwater.'Aquifer  testing, 
Aquifers,  Water  resources  development,  Develop- 
ing countries,  Pumping  tests,  Statistical  methods, 
Estimating  equations,  Geohydrology,  Groundwat- 
er hydrology. 

Methods  of  aquifer  analysis  were  evaluated  to  find 
simple,  inexpensive  alternatives  to  pumping  tests 
for  estimating  such  parameters  as  hydraulic  con- 
ductivity (K),  transmissivity  (T),  and  storativity 
(S).  Three  grain-size  statistical  methods  and 
Logan's  (1964)  approximation  method  were  used 
to  calculate  K  and  T  for  the  aquifers  of  the  Ajali 
Formation  of  Nigeria.  The  resulting  data  were 
compared  with  those  of  pumping-test  methods 
where  available.  The  Masch  and  Denny  (1966) 
statistical  method  gave  values  that  are  as  reliable 
and  useful  as  Logan's  and  other  pumping-test 
methods.  The  Hazen  (1893)  and  Harleman  et  al 
(1963)  statistical  methods  gave  unreasonably  high 
K  and  T  values.  (Author's  abstract) 
W87-02859 


ADJ  ENCAPSULATION:  I.  MEASUREMENT  IN 
A  FTELD  SOIL, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2G. 
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AIR  ENCAPSULATION:  U.  PROFJXE  WATER 
STORAGE  AND  SHALLOW  WATER  TABLE 
FLUCTUATIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  J.  Fayer,  and  D.  Hillel . 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  3,  p  572-577,  May-June  1986.  6  fig,  2 
tab,  17  ref. 

Descriptors:  'Infiltration,  'Air  encapsulation, 
•Water  table  profiles,  'Water  storage,  'Water 
table,  Groundwater,  Soil  moisture,  Mathematical 
modeling,  Shallow  water,  Model  studies,  Water 
level  fluctuations. 

In  a  wet  soil,  volumetric  encapsulated  air  contents 
can  easily  approach  0.06  cu  m/cu  m.  The  objective 
of  this  study  was  to  determine,  through  simulation, 
the  effect  of  air  encapsulation  on  profile  water 
storage  and  shallow  water  tablefluctuations,  and 
whether  air  encapsulation  should  be  considered  in 
modeling  field  events.  Using  a  two  dimensional  soil 
moisture  code,  profile  water  storage  changes 
during  hypothetical  rainfall  events  and  water  table 
responses  during  actual  rainfall  events  were  simu- 
lated. Following  the  infilitration  of  10  mm  of 
water,  profile  moisture  content  differences  with 
and  without  air  encapsulation  would  be  <0.01  cu 
m/cu  m,  and  thus  may  not  be  measurable  in  the 
field  with  a  neutron  probe.  Water  table  levels,  rose 
significantly  higher  in  the  profile  when  air  was 
encapsulated.  The  water  table  rises  were  two  to 
five  times  those  when  air  was  not  encapsulated. 
For  water  tables  located  within  1.3  m  of  the  sur- 
face, application  of  the  model  to  actual  rainfall 
events  improved  the  fit  to  the  measured  water 
table  data.  In  those  situations  where  water  table 
level  predictions  are  important  (e.g.,  wetlands, 
streambanks),  researchers  should  consider  air  en- 
capsulation in  their  analysis  of  water  table  fluctua- 
tions. (See  also  W87-02915)  (Author's  abstract) 
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ESTIMATING  MACROPOROSITY  IN  A 
FOREST  WATERSHED  BY  USE  OF  A  TEN- 
SION INFIXTROMETER, 

Tennessee  Univ.,  Knoxville. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-02917 


EFFICIENT    RESPONSE    MATRLX    METHOD 
FOR  COUPLING  A  GROUNDWATER  SIMU- 


LATOR AND  A  REGIONAL  AGRICULTURAL 
MANAGEMENT  MODEL, 

Safeway  Stores,  Inc.,  Oakland,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 
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EXAMINATION  OF  THE  MECHANISMS  CON- 
TROLLING GROUNDWATER  GRADIENTS  IN 
HYPER-ARTO  REGIONAL  SEDIMENTARY 
BASINS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

J.  W.  Lloyd,  and  J.  C.  Miles. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  471-478,  June  1986.  12  fig,  1  tab,  14  ref. 

Descriptors:  'Arid  lands,  'Groundwater  move- 
ment, 'Groundwater  recharge,  'Sedimentary 
basins,  'Groundwater  models,  'North  Africa, 
'Arabia,  'Recharge  volume,  Mathematical  models, 
Aquifer,  Flow  mechanisms,  Connate  water,  Con- 
fined aquifers,  Hydrologic  budget. 

Evidence  of  modern  recharge  in  the  North  African 
and  Arabian  sedimentary  basin  aquifers  exists  but  it 
is  difficult  to  determine  the  volume  of  recharge. 
The  flow  within  the  aquifers  seems  to  be  apprecia- 
bly greater  expected.  A  hypotethical  model  em- 
bodying the  characteristics  of  the  aquifers  was 
used  to  investigate  the  likely  significance  of  vari- 
ous possible  flow  mechanisms.  It  is  seen  that  while 
dewatering  in  the  unconfined  area  can  possibly 
contribute  to  flows  for  a  considerable  period  of 
time,  the  maintenance  of  water  levels  in  the  uncon- 
fined zone  must  be  the  result  of  modern  recharge, 
and  recharge  depths  of  less  than  10  mm/yr  are 
sufficient  given  suitable  aquifer  parameters.  Results 
for  various  combinations  of  aquifer  parameters  and 
configurations  are  given,  including  layered  aquifers 
and  the  effects  of  restricted  outflows.  There  is  little 
point  in  carrying  out  conventional  hydrological 
balance  studies  in  hyper-arid  areas;  instead,  more 
emphasis  should  be  placed  on  good  groundwater 
hydrographic  data  and  modeling.  (Author's  ab- 
stract) 
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REGIME  OF  GROUND  WATER  OF  SEMBER- 
IAN  AQUIFER, 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Agricul- 
ture. 

J.  Munir. 
Aqua  AQUAAA,  No.  4,  p  190-193,  1986.  5  fig. 

Descriptors:  'Semberian  aquifer,  'Yugoslavia, 
'Sava  River,  'Groundwater,  'Alluvial  aquifers, 
'Alluvial  plain,  'Drill  holes,  'Piezometry,  'Rain- 
fall, 'Temperature,  Dispersion,  Correlation. 

The  Semberian  aquifer  of  groundwater  represents 
a  large  alluvial  plain  of  the  Sava  River  (Yugoslav- 
ia). Analysis  of  dispersion  parameters,  especially 
variation  coefficients,  indicates  that  the  ground- 
water regime  of  the  Semberian  aquifer  is  relatively 
'quiet'  but  distribution  of  all  the  factors  influencing 
the  groundwater  regime  is  asymmetrical.  There  is 
a  high  correlation  between  the  piezo  drill  holes  in 
the  vicinity  of  the  Sava  and  its  water  level.  The 
correlations  of  groundwater  level  with  rainfall  and 
temperature  are  very  small.  Complex  correlations 
of  groundwater  with  Sava  River  level,  rainfall,  and 
temperature  show  the  same  characteristics  as  the 
simple  correlations.  The  values  for  the  coefficients 
of  complex  correlation  indicate  that  piezo  drill 
holes  near  the  Sava  are  exclusively  under  its 
impact.  A  long  period  is  required  for  variations  in 
Sava  level  to  be  observed  on  the  groundwater 
levels  of  the  areas  surrounding  the  drill  hole. 
(Rochester-PTT) 
W87-03043 


GROUNDWATER  OCCURRENCES  IN  THE 
HARD  ROCK  TERRAINS  OF  SRI  LANKA  -  A 
CASE  STUDY, 

Sri  Lanka  Univ.,  Peradeniya.  Dept.  of  Geology. 

H.  A.  H.  Jayasena,  B.  K.  Singh,  and  C.  B. 

Dissanayake. 

Aqua  AQUAA,  No.  4,  p  214-219,  1986.  7  fig,  1  tab, 

17  ref. 
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Descriptors:  'Sri  Lanka,  'Geohydrology,  •Geolo- 
gy, 'Groundwater,  'Aquifers,  'Aquicludes, 
•Weathering,  Kurunegala  District,  Crystalline 
rocks,  Quartzite,  Marble,  Granites,  Charnockites, 
Migmatites,  Gray  feldspar  granitic  rocks,  Frac- 
tures, Biotite  gneiss,  Rivers,  Water  supply  develop- 
ment, Paleochannels. 

Preliminary  observations  are  reported  on  the  oc- 
currence of  groundwater  in  with  respect  to  geolo- 
gy, structure  and  weathering  of  typical  hard,  crys- 
talline rocks  of  the  Kurunegala  district  of  Sri 
Lanka.  Geological  materials  such  as  quartzite, 
marble,  and  fractured  granites  are  associated  with 
the  most  productive  aquifers,  whereas  charnock- 
ites, migmatites,  and  gray  feldspar  granitic  rocks 
devoid  of  many  fractures  behave  as  aquicludes. 
One  or  more  deep  fractures,  detected  by  remote 
sensing  and  drilling,  were  detected  in  addition  to 
shallow  saturated  fracture  zones.  The  thickness  of 
the  soil  overburden  is  an  important  factor  govern- 
ing the  availability  and  occurrence  of  shallow 
groundwater  and,  in  the  study  area,  the  reddish 
soil  development  over  horneblende  biotite  gneiss  is 
fairly  thick  and  produced  a  substantial  amount  of 
groundwater.  Paleochannels  beside  major  drainage 
courses  also  yielded  appreciable  amounts.  Ground- 
water reservoirs  are  artificially  recharged  by  man- 
made  tanks  in  the  dry  zones  of  Sri  Lanka;  in 
certain  northern  dry  lands,  town  water  supply 
schemes  are  effectively  implemented  by  tapping 
these  reservoirs.  (Author's  abstract) 
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PETROLEUM  RECOVERY  OPERATIONS  IN 
AN  URBAN  AREA, 

New  York  State  Dept.  of  Transportation,  Haup- 

pauge. 

For  primary  bibliographic  entry  see  Field   5G. 
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INTERPRETATION    OF    TRACER    DATA    IN 
VARIABLE  FLOW  SYSTEMS, 

Institute    of   Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

For  primary  bibliographic  entry  see  Field  7B. 
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VERTICAL-HORIZONTAL  TRANSPORT  AND 
FATE  OF  LOW  WATER  SOLUBELITY  CHEMI- 
CALS IN  UNSATURATED  SOILS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

For  primary  bibliographic  entry  see  Field  2G. 
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RESULTS  OF  PUMPING  TESTS  IN  THE 
DECCAN  TRAP  BASALTS  OF  CENTRAL 
INDIA, 

Geraghty  and  Miller,  Inc.,  Hackensack,  NJ. 

V.  W.  Uhl,  and  V.  G.  Joshi. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  147-168,  September  1986.  12  fig,  3  tab,  16  ref. 

Descriptors:  *Pumping  tests,  'Basalts,  'India, 
•Groundwater,  Industrial  water,  Agricultural 
water,  Aquifers,  'Drawdown,  Transmissivity,  Spe- 
cific capacity,  Water  resources  development, 
Water  supply,  Test  wells,  Model  studies,  Water 
level. 

In  the  Satpura  Hills  Region  of  Central  India  the 
past  14  years  has  seen  development  of  groundwat- 
er resources  for  village,  town,  agricultural  and 
industrial  uses.  To  date,  over  700  wells  have  been 
drilled  in  the  basalt  rocks  and  aquifer  pumping 
tests  have  been  run  on  more  than  200  wells.  As  a 
result  of  controlled  testing  and  detailed  analysis  of 
these  pumping  tests,  it  was  possible  to  evaluate  the 
applicability  of  standard  analytical  models  for  the 
analysis  of  pumping  tests  in  basalt  rock  aquifers. 
Step  drawdown  pumping  tests  were  run  to  deter- 
mine the  components  of  drawdown  due  to  aquifer 
loss  and  well  loss.  Step  test  data  were  analyzed  by 
two  different  methods.  The  results  indicate  that 
well  losses  comprise  a  significant  component  of 
drawdown  in  most  wells,  and  that  these  losses  are 
probably  a  result  of  non-Darcian  flow  in  the  aqui- 
fer adjacent  to  the  pumped  well.  Constant  rate 


pumping  tests  were  run  to  determine  aquifer  trans- 
missivity and  specific  capacity.  Time  drawdown 
dates  were  analyzed  by  Cooper- Jacob  approxima- 
tion to  the  Theis  equation,  and  recovery  data  were 
analyzed  by  the  residual  drawdown  method.  Aqui- 
fer transmissivity  ranged  over  2  to  3  orders  of 
magnitude  from  less  than  10  sq  m/day  to  more 
than  300  sq  m/day.  Pumping  test  results  often 
enabled  the  prediction  of  aquifer  conditions  such  as 
limited  aquifers,  recharge  boundaries  and  aquifer 
dewatering.  (Author's  abstract) 
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COMPARISON  OF  THE  COUPLED  FRESH 
WATER-SALT  WATER  FLOW  AND  THE 
GHYBEN-HERZBERG  SHARP  INTERFACE 
APPROACHES  TO  MODELING  OF  TRAN- 
SDXNT  BEHAVIOR  IN  COASTAL  AQUIFER 
SYSTEMS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
H.  I.  Essaid. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  169-193,  September  1986.  12  fig,  40  ref. 

Descriptors:  'Waialae  aquifer,  'Coastal  aquifers, 
•Saline-freshwater  interfaces,  'Model  studies, 
'Aquifer  systems,  'Ghyben-Herzberg  principle, 
'Oahu,  Storage,  Boundary  conditions,  Transmissi- 
vity, Anisotropy,  Elastic  storage,  Saline  water  in- 
trusion, Encroachment,  Hydraulic  properties,  Hy- 
draulic head,  Hawaii. 

When  pumpage  is  initiated  in  a  fresh  water  lens 
with  a  sharp  interface  floating  on  salt  water,  the 
freshwater  removed  from  the  system  comes  from: 
(1)  drainage  from  the  water  table;  (2)  drainage  at 
the  interface  where  freshwater  is  being  replaced  by 
salt  water;  and  (3)  water  released  due  to  elastic 
storage  effects.  A  quasi-three  dimensional  finite 
difference  model  which  simulates  coupled,  fresh 
water  and  salt  water  flow,  separated  by  a  sharp 
interface,  was  used  to  investigate  the  effects  of 
storage  characteristics,  transmissivity,  boundary 
conditions  and  anisotropy  on  the  transient  re- 
sponses of  such  flow  systems.  The  magnitude  and 
departure  of  aquifer  response  from  the  behavior 
predicted  using  the  Ghyben-Herzberg,  one  fluid 
approach  is  a  function  of  the  ease  with  which  flow 
can  be  induced  in  the  salt  water  region.  In  many 
common  hydrogeologic  settings  short  term  fresh 
water  responses,  and  transitional  responses  be- 
tween short  term  and  long  term,  can  only  be 
realistically  reproduced  by  including  the  effects  of 
salt  water  flow  on  the  dynamics  of  coastal  flow 
systems.  The  coupled  fresh  water-salt  water  flow 
modeling  approach  is  able  to  reproduce  the  ob- 
served annual  fresh  water  head  response  of  the 
Waialae  aquifer  of  southeastern  Oahu,  Hawaii.  (Al- 
exander-PTT) 
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SOURCES  OF  NITRATE  TO  GROUND  WATER, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
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TRITIUM    CORRECTED    14C    AND    ATMOS- 
PHERIC NOBLE  GAS  CORRECTED  4HE  AP- 
PLIED    TO     DEDUCE     AGES     OF     MIXED 
GROUNDWATERS:   EXAMPLES   FROM   THE 
BADEN  REGION,  SWITZERLAND, 
Weizmann   Inst,   of  Science,   Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
For  primary  bibliographic  entry  see  Field  5A. 
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L37C-L35C  VARIATIONS   IN   A   DIFFUSION- 
CONTROLLED  GROUNDWATER  SYSTEM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
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LOCATION   OF   AN   INTERFACE   OBSERVA- 
TION WELL:  A  BAYESIAN  APPROACH, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
M.  Ben-Zvi,  and  Y.  Bachmat. 


Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  11,  p  1503-1508,  October  1986.  6  fig,  1  tab,  4 
ref. 

Descriptors:  'Observation  wells,  'Bayesiaa 
method,  'Saline  water  intrusion,  'Groundwater 
management,  'Saline-freshwater  interfaces, 
Groundwater  quality,  Water  quality  control, 
Model  studies,  Mathematical  models,  Mathemati- 
cal analysis. 

Coastal  aquifers  are  affected  by  intrusion  of  sea- 
water.  The  depth  of  intrusion  is  often  measured  by 
the  distance  from  the  coastline  to  the  toe  of  the 
seawater-freshwater  interface.  This  paper  consid- 
ers the  problem  of  estimating  the  location  of  the 
toe  on  the  basis  of  prior  information  and  of  posteri- 
or information  that  can  be  obtained  by  adopting  an 
interface  model  and  installing  an  observation  well. 
The  solution  to  the  problem  involves  decisions 
regarding  the  worthwhileness  of  drilling  the  well 
and  its  optimal  location.  A  methodology  is  pro- 
posed for  solving  the  problem  by  employing  the 
Bayesian  approach  to  decision  making  under  un- 
certainty with  the  sum  of  expected  risk  and  cost  as 
the  objective  function.  An  alternative  to  installing 
a  well  may  be  the  acquisition  of  additional  prior 
information  in  order  to  reduce  the  prior  range  of 
uncertainty  regarding  the  location  of  the  toe.  The 
problem  then  becomes  one  of  making  an  optimal 
allocation  of  resources  among  competing  alterna- 
tives. It  is  solved  by  comparing  the  expected  net 
benefit  from  acquisition  of  prior  information  only 
against  the  net  benefit  from  acquisition  of  prior 
information,  adoption  of  an  interface  model,  and 
installment  of  well.  (Author's  abstract) 
W87-03187 


TRANSPORT  OF  CONSERVATIVE  TRACERS 
IN  THE  FIELD  UNDER  INTERMITTENT 
FLOOD  DUUGATION, 

Agricultural    Research    Service,    Phoenix,    AZ 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-03191 


FINITE-ELEMENT  COLLOCATION  METHOD 
FOR  VARIABLY  SATURATED  FLOW  TO  TWO 
SPACE  DIMENSIONS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Mathematics. 
M.  B.  Allen,  and  C.  L.  Murphy. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  11,  p  1537-1542,  October  1986.  4  fig,  12  ref. 
NSF  Grant  Nos.  CEE-8404266  and  DMS-8504360. 

Descriptors:  'Saturated  flow,  'Groundwater 
movement,  'Finite  element  method,  'Collocation, 
Mathematical  analysis,  Mathematical  equations, 
Porous  media. 

Introduced  is  a  finite-element  collocation  tech- 
nique for  solving  the  equation  governing  two-di- 
mensional flows  in  a  variably  saturated  porous 
media.  The  scheme  uses  a  mass-conserving  formu- 
lation of  Richard's  equation  as  the  basis  for  the 
finite-difference  time-stepping  method.  Collocation 
in  tensor-product  spaces  of  Hermite  cubics  yields  a 
computationally  efficient  finite-element  approxima- 
tion of  the  spatial  derivatives.  An  area  deserving 
further  investigation,  is  the  linear  algebra  involved 
at  each  iterative  stage.  Since  the  matrices  for  the 
multidimensional  problems  have  an  asymmetric 
block  structure  without  diagonal  dominance,  better 
methods  for  solving  the  linear  iterative  systems 
would  be  a  boon  to  further  applications.  A  particu- 
larly promising  approach  along  these  lines  ad- 
vances an  alternating-direction  collocation  scheme 
that  reduces  two-dimensional  problems  to  se- 
quences of  one-dimensional  problems.  Given  the 
efficiencies  in  matrix  assembly  already  inherent  in 
finite-element  collocation,  this  general  area  of  in- 
quiry has  the  potential  to  make  collocation  even 
more  competitive  with  Galerkin  techniques. 
(Lantz-PTT) 
W87-03192 


GROUNDWATER  SEEPAGE  VECTORS  AND 
THE  POTENTIAL  FOR  HILLSLOPE  FAILURE 
AND  DEBRIS  FLOW  MOBILIZATION, 
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iscades  Volcano  Observatory,  Vancouver,  WA. 
M.  Iverson,  and  J.  J.  Major. 
ater  Resources  Research  WRERAQ,  Vol.  22, 
3.  11,  p  1543-1548,  October  1986.  9  fig,  14  ref, 
pend. 

escriptors:  'Groundwater  movement,  'Slope 
gradation,  *Debris  flow,  Flow  control,  Mathe- 
Mical  analysis.  Mathematical  equations,  Darcy's 
iw.  Equilibrium. 

sight  for  understanding  the  effect  of  groundwat- 
flow  on  the  potential  for  hillslope  failure  and 
juefaction  is  provided  by  a  novel  limit-equilibri- 
n  analysis  of  infinite  slopes  with  steady,  uniform 
arcian  seepage  of  arbitrary  magnitude  and  direc- 
)n.  Normalization  of  the  limit-equilibrium  solu- 
jn  shows  that  three  dimensionless  parameters 
>vern  completely  the  Coulomb  failure  potential 
'  saturated,  cohesionless,  infinite  homogeneous 
llslopes:  (1)  the  ratio  of  seepage  force  magnitude 
gravitational  body  force  magnitude;  (2)  the 
igle  theta  -  phi,  where  theta  is  the  surface  slope 
igle  and  phi  is  the  angle  of  internal  friction  of  the 
iil;  and  (3)  the  angle  lambda  +  phi,  where 
mbda  is  the  angle  of  the  seepage  vector  measured 
ith  respect  to  an  outward-directed  surface- 
jrmal  vector.  An  additional  dimensionless  param- 
er  affects  the  solution  if  soil  cohesion  is  included 
the  analysis.  Representation  of  the  normalized 
ilution  as  a  single  family  of  curves  shows  that 
inimnm  slope  stability  universally  occurs  when 
ie  seepage  direction  is  given  by  lambda  =  90 
sgrees  -  phi.  It  also  shows  that  for  some  upward 
*page  conditions,  slope  stability  is  limited  by 
atic  liquefaction  rather  than  by  Coulomb  failure, 
lose  association  between  these  liquefaction  condi- 
ons  and  certain  Coulomb  failure  conditions  indi- 
ces that  slope  failure  in  such  instances  could  be 
sponsible  for  nearly  spontaneous  mobilization  of 
estructive  flowing  soil  masses  on  hillslopes.  (Au- 
lor's  abstract) 
/87-03193 


(ETERMTNISTIC  AND  STOCHASTIC  ANALY- 
ES  OF  DISPERSION  IN  AN  UNBOUNDED 
TRATDTED  POROUS  MEDIUM, 

mburn  Univ.,  AL.  Dept.  of  Civil  Engineering, 
'or  primary  bibliographic  entry  see  Field  5B. 
V87-03196 


JPSTREAM  WEIGHT  MULTD7LE-CELL  BAL- 
lNCE  FINITE-ELEMENT  METHOD  FOR 
OLVTNG  THREE-DIMENSIONAL  CONVEC- 
lON-DISPERSION  EQUATIONS, 

^lifornia  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 

leering. 

;.  Wang,  N.  Z.  Sun,  and  W.  W.  G.  Yeh. 

Vater  Resources  Research  WRERAQ,  Vol.  22, 

fc>.  11,  p  1575-1589,  October  1986.  14  fig,  2  tab,  21 

ef.  NSF  Grant  No.  CEE  83-01230. 

Descriptors:  *Groundwater  movement,  *Path  of 
>ollutants,  'Aquifers,  'Finite  element  method, 
'Convection,  'Dispersion,  Mathematical  equa- 
ions,  Solute  transport,  Mathematical  analysis. 

["he  three-dimensional  nature  of  dispersion  in  natu- 
•al  groundwater  systems  and  three-dimensional 
low  domains  require  a  three-dimensional  approach 
o  solve  the  aquifer  solute  transport  problem.  A 
lew  numerical  method  has  been  developed  for 
simulating  the  three-dimensional  transport  process 
m  groundwater  based  on  the  concept  of  upstream 
weighting  and  multiple-cell  balance.  Triangular 
prism  elements  are  used,  and  six  invented  nodes  are 
added  to  each  element.  With  the  aid  of  these 
invented  nodes,  upstream  weights  that  depend  on 
the  mesh  Peclet  number  are  directly  added  to  the 
linear  basis  function,  and  can  be  used  to  simulate 
the  transport  problems  with  small,  as  well  as  large 
Peclet  numbers.  The  method  combines  the  con- 
cepts of  local  mass  balance  and  finite-element  ap- 
proximations. When  convective  transport  domi- 
nates the  dispersive  transport,  the  proposed  tech- 
nique effectively  eliminates  the  oscillation  of  nu- 
merical solutions  with  only  a  nominal  increase  of 
formation  effort  over  that  of  the  general  Galerkin 
finite-element  method.  Two  numerical  examples 
for  which  analytical  solutions  exist  are  used  to 
verify  the  proposed  numerical  solutions.  An  addi- 


tional example  is  presented  to  demonstrate  the 
practical  applicability  of  the  proposed  method. 
(Lantz-PTT) 

W87-03197 


NEW  FORMULA  FOR  THE  ANALYTICAL  SO- 
LUTION OF  THE  RADIAL  DISPERSION 
PROBLEM, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
P.  A.  Hsieh. 

Water  Resources  Research  WRERAO,  Vol.  22, 
No.  11,  p  1597-1605,  October  1986.  6  fig,  4  tab,  10 
ref,  3  append. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
•Tracers,  'Radial  dispersion,  'Mathematical  equa- 
tions, Groundwater  movement,  Aquifers,  Mathe- 
matical analysis,  Flow  patterns. 

A  new  formula  is  presented  for  the  analytical 
solution  of  the  radial  dispersion  problem,  which 
analyzes  the  dispersive  transport  of  a  tracer  in 
radial  flow  from  a  recharge  well.  This  formula  is 
simpler  than  solutions  presented  by  previous  inves- 
tigators, but  the  two  solutions  are  shown  to  be 
equivalent.  Because  the  analytical  solution  consists 
of  an  integral  of  an  oscillatory  function,  it  is  evalu- 
ated as  an  alternating  series,  the  terms  of  which  are 
the  integrals  over  successive  half  cycles  of  the 
integrand.  An  efficient  algorithm  is  used  to  accel- 
erate convergence  of  the  series.  The  accuracies  of 
previous  solutions  obtained  by  finite  difference, 
numerical  Laplace  transform,  and  perturbation 
methods  are  examined  by  comparison  with  the 
analytical  solution.  Numerical  values  of  the  solu- 
tion are  tabulated  for  readers  interested  in  check- 
ing the  accuracies  of  solute  transport  codes.  (Au- 
thor's abstract) 
W87-03199 


DRAINS  AS  A  BOUNDARY  CONDITION  IN 
FINITE  ELEMENTS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

G.  Fipps,  R.  W.  Skaggs,  and  J.  L.  Nieber. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  11,  p  1613-1621,  October  1986.  12  fig,  5  tab,  18 

ref. 

Descriptors:  'Boundary  conditions,  'Finite  ele- 
ment methods,  'Drains,  'Model  studies,  'Ground- 
water movement,  Hydraulic  head,  Drainage  prac- 
tices, Permeability  coefficient,  Mathematical  analy- 
sis, Flow  rates. 

Four  methods  were  selected  for  representing  a 
drain  in  finite-element  solutions  of  the  Richards 
equation:  (1)  modeling  a  hole  in  the  finite  element 
mesh  equal  in  size  to  the  effective  radius  of  the 
drain  (M  DRAIN);  (2)  using  Kirkham's  equation 
to  specify  the  flux  at  a  single  nodal  point  represent- 
ing the  drain  (KIRKEQ);  (3)  specifying  the  hy- 
draulic head  at  the  single  node  representing  the 
drain  (FIXED);  and  (4)  applying  a  resistance  ad- 
justment method  by  adjusting  the  hydraulic  con- 
ductivities of  the  elements  around  a  single  node 
representing  the  drain  (VD40KE).  Differences  in 
predictions  of  hydraulic  heads  and  drain  flow  rates 
were  found  among  the  four  methods.  The  selection 
of  one  of  the  four  methods  to  represent  the  drain  in 
a  finite  element  grid  should  depend  on  the  case 
considered,  the  kind  of  information  needed,  and  on 
the  amount  of  time  one  can  devote  to  the  task.  The 
KIRKEQ  approach  is  good  for  situations  where 
only  approximate  water  table  levels  and  drain  flow 
rates  are  needed.  As  a  regularly  spaced  mesh  may 
be  used,  time  and  expense  is  minimized.  If  a  prob- 
lem requires  accurate  prediction  of  hydraulic  heads 
except  in  the  immediate  area  around  the  drain  and 
does  not  require  the  prediction  of  flow  rates,  the 
FIXED  method  using  a  modified  mesh  method  is 
appropriate.  For  problems  where  both  the  hydrau- 
lic heads  and  flow  rates  are  needed,  the  VIMOKE 
approach  may  be  used.  The  chief  advantage  of 
using  the  M  DRAIN  approach  is  that  hydraulic 
heads  can  be  predicted  accurately  in  the  entire 
flow  domain  except  at  points  in  the  immediate 
vicinity  of  the  drain  boundary.  However,  the  time 
and  cost  required  to  generate  grids  and  obtain  the 
numerical  solutions  make  this  approach  feasible 
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only    for   systems   containing   a   single   or   small 

number  of  drains.  (Lantz-PTT) 

W87-O3201 


REAL  TIME  WATER  QUALITY  FORECAST- 
ING MODELS  BASED  ON  THE  WATER 
QUANTITY/QUALITY  RELATIONSHD7, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5A. 

W87-03304 


GROUNDWATER:  ITS  OCCURRENCE,  MOVE- 
MENT AND  POTENTLAL  FOR  POLLUTION, 

National  Water  Well  Association,  Worthington, 
OH. 

J.  H.  Lehr. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983.  p 
1-12,  8  fig. 

Descriptors:  'Water  quality,  'Groundwater  pollu- 
tion, 'Water  pollution,  Groundwater  movement, 
Water  supply,  Water  quality  control. 

There  is  approximately  9,000  cu  km  of  controllable 
water  in  habitable  areas  of  the  world;  three  times 
that  of  what  is  presently  used  worldwide.  What  the 
world  uses  is  1,800  cu  km  in  reservoirs  or  dams  and 
another  1,200  in  well  fields;  essentially  all  of  the 
unused  available  water  in  the  world  is  in  the 
ground.  Worldwide  there  is  not  a  water  problem, 
which  of  course  does  not  help  anybody  in  Kansas 
or  Nebraska  whose  water  table  has  dropped  800  ft 
and  who  cannot  afford  to  pump  it  to  grow  their 
crops  nor  does  it  help  those  whose  water  is  pollut- 
ed. But  there  is  still  a  lot  of  undeveloped  ground- 
water. The  physics  of  groundwater  flow  is  present- 
ed. Further,  assumptions  about  the  ongoing 
sources  and  path  of  groundwater  pollution  indicate 
that  200,000  plumes  have  moved  about  a  mile  from 
their  sources,  polluting  about  200  trillion  gallons  of 
water.  To  date,  not  1%  of  the  total  water  supply 
has  been  polluted,  and  through  proper  legislation, 
and  public  incentives,  98%  of  the  water  supply  can 
remain  unpolluted  through  the  end  of  this  century. 
(See  also  W87-03308)  (Lantz-PTT) 
W87-03309 


MICROBIOLOGY  OF  SUBSURFACE  ENVI- 
RONMENTS. 

Department  of  Energy,  Washington,  DC.  Office  of 
Energy  Research. 

Report  No.  DOE/ER-0264,  (1986).  Summary  and 
Minutes  of  a  Field  Experimental  Program  Meeting 
at  Savannah  River  National  Laboratory  on  Febru- 
ary 24  and  25,  1986.  12  p. 

Descriptors:  'Microbiological  studies,  'Subsurface 
environment,  'Groundwater  quality,  'Confer- 
ences, Field  tests,  Microorganisms,  Spatial  distribu- 
tion, Coring,  Research  priorities. 

The  overall  research  goal  for  the  deep  subsurface 
microbiological  program  was  identified  as:  defin- 
ing the  nature  of  the  microbial  community  in  the 
subsurface  environment.  The  types  of  information 
to  be  included  -  what  is  the  density  of  microorga- 
nisms, the  types,  how  deep,  spatial  distribution, 
comparison  with  surface  microorganisms,  and  the 
relationship  of  the  above  to  environmental/geo- 
chemical  parameters,  and  the  comparison  to  a  con- 
taminated site.  Two  program  opportunities 
emerged  at  the  meeting  (1)  a  'near  term'  research 
opportunity  for  research  in  the  deep  biosphere  that 
takes  advantage  of  SRL  plans  for  deep  coring;  and 
(2)  a  'long  term'  research  opportunity  building  on  a 
centralized  site.  Another  objective  discussed  was 
the  long  term  need  which  exists  for  a  centralized 
research  site,  within  which  a  series  of  collabora- 
tive, fundamental  research  investigations  could  be 
conducted.  Specifically,  the  following  were 
stressed:  (1)  a  well  characterized  (source,  geo- 
chemistry, hydrology,  geology,  and  microbiology) 
site  is  required,  (2)  long  term  access  and  control 
are  required,  and  (3)  a  nearby  uncontaminated  area 
(ideally  a  gradient  of  sites  from  uncontaminated  to 
contaminated)  is  required.  (Lantz-PTT) 
W87-03325 
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2G.  Water  In  Soils 


UNSATURATED  FLOW  THROUGH  SOLID 
WASTE  LANDFILLS:  MODEL  AND  SENSITIV- 
ITY ANALYSIS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02628 


EXAMINATION  OF  THE  PENETRATION  OF 
ENTERIC  VIRUSES  IN  SOILS  UNDER  SIMU- 
LATED CONDITIONS  IN  THE  LABORATORY, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 
gy and  Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02663 


ION-EXCHANGE  RESIN  SAMPLERS  FOR 
THE  IN-SITE  MEASUREMENT  OF  MAJOR 
CATIONS  IN  SODLWATER  SOLUTE  FLUX, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02678 


HYDROLOGY  OF  A  SLOPING,  STRUCTURED 
CLAY  SOD1  AT  WYTHAM,  NEAR  OXFORD, 
ENGLAND, 

Helix  Software  Consultants,  London  (England). 
W.  R.  Kneale. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  1/2, 
p  1-14,  June  1986.  6  fig,  3  tab,  13  ref. 

Descriptors:  *Clays,  *Soil  hydrology,  *Infiltration, 
•Soil  properties,  Catchments,  England,  Irrigation, 
Hydraulic  properties,  Hydraulic  conductivity,  Soil 
water,  Soil  property,  Soil  profile,  Soil  porosity. 

A  structured  clay  soil  at  a  sloping  site  in  the 
Wytham  catchment  near  Oxford,  England,  was 
examined  with  the  intention  of  establishing  the 
route  followed  by  water  through  the  soil  during 
rainfall.  The  hydraulic  conductivity/matric  poten- 
tial relationship  for  wet  soil  was  measured  by  the 
instantaneous  profile  method  in  the  field  and  by 
steady-state  measurements  on  soil  cores.  A  series 
of  experiments  were  performed  in  which  con- 
trolled irrigation  was  applied  to  a  field  plot  and  the 
soil  moisture  content  potential  and  outflow  from  a 
drain  at  the  base  of  the  plot  were  monitored. 
Intensities  ranged  between  3.6  and  15.6  mm  h(-l). 
Moisture  content  and  potential  were  also  moni- 
tored at  two  undrained  sites  over  a  period  of  three 
and  a  half  years.  The  observations  made  during  the 
investigations  demonstrated  that  macropore  chan- 
nels played  an  important  role  in  the  hydrology  of 
the  soil.  (Author's  abstract) 
W87-02685 


COMPARISON  OF  STEADY  tfJFTLTRATION 
SOLUTIONS  FOR  SPHERICAL  CAVITIES 
UNDER  SIMPLE  VERSUS  VARIABLE  HY- 
DRAULIC PROPERTIES, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
W.  L.  Hogarth,  J.  -Y.  Parlange,  and  R.  D. 
Braddock. 

Soil  Science  SOSCAK,  Vol.  142,  No.  1,  p  1-6,  July 
1986.  2  fig,  3  tab,  11  ref.  Australian  Research 
Grant  scheme  F8416177I. 

Descriptors:  'Infiltration,  'Irrigation,  'Hydraulic 
properties,  Infiltration  rate,  Infiltration  index,  Hy- 
draulic models,  Fluid  mechanics,  Mathematical 
equations,  Drip  irrigation,  Ditch  irrigation. 

The  steady  infiltration  of  water  from  a  spherical 
cavity  for  simple  versus  variable  hydraulic  proper- 
ties was  analyzed.  A  numerical  solution  was  devel- 
oped for  calculating  flux  across  the  cavity  wall  and 
compared  with  an  earlier  analytical  result  for 
simple  hydraulic  properties.  Numerical  results 
were  also  obtained  for  the  flux  for  variable  hydrau- 
lic properties.  The  comparison  is  used  as  a  base  to 
modify  the  analytical  result  and  obtain  a  method 
for  predicting  the  flux  across  the  cavity  wall  in  the 


case  of  variable  hydraulic  properties.  This  method 
appears  to  be  very  accurate  for  drip  and  ditch 
irrigation  applications  and  shows  that  soil  proper- 
ties far  from  the  source  tend  to  dominate  the  flux 
across  the  cavity  wall.  (Author's  abstract) 
W87-02712 


OBSERVATIONS  OF  SPATIAL  VARIABILITY 
OF  SOIX-WATER  PRESSURE  IN  A  FIELD 
SOIX, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

T.-C.  J.  Yeh,  L.  W.  Gelhar,  and  P.  J.  Wierenga. 
Soil  Science  SOSCAK,  Vol.  142,  No.  1,  p  7-12, 
July  1986.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Spatial  distribution,  'Soil  pressure, 
'Moisture  tension,  Tensiometers,  Monitoring,  Pre- 
diction, Statistical  analysis,  Hydrologic  properties, 
Stochastic  hydrology. 

Field  variability  of  soil-water  pressure  along  a  290- 
meter  transect  was  observed.  Pressures  were  meas- 
ured with  individual  tensiometers  which  were 
monitored  using  a  single,  digital-readout  pressure 
transducer  that  could  be  rapidly  connected  by 
inserting  a  hypodermic  needle  through  the  rubber 
stopper  seal  at  the  top  of  the  tensiometer  unit. 
Observations  showed  a  gradual  increase  in  soil 
water  tension  over  time  and  a  high  degree  of 
spatial  variability.  Covariance  analysis  of  the  pres- 
sure data  showed  that  the  variations  were  spatially 
correlated.  Pressure  variance  increased  with  mean 
tension  which  agreed  with  predictions  from  sto- 
chastic theory.  (Michael-PTT) 
W87-02713 


HYDRAULIC  CONDUCTD/ITY  AND  RELAT- 
ED PHYSICAL  PROPERTIES  OF  PEAT,  LOST 
RD7ER  PEATLAND,  NORTHERN  MEMNESO- 
TA, 

D.  B.  Chason,  and  D.  I.  Siegel. 

Soil  Science  SOSCAK,  Vol.  142,  No.  2,  p  91-99, 

August  1986.  7  fig,  45  ref. 

Descriptors:  'Permeability  coefficient,  'Ground- 
water movement,  'Soil  properties,  'Peat  bogs, 
•Minnesota,  Peat  soils,  Piezometers,  Statistical 
analysis,  Density,  Humification,  Decomposing  or- 
ganic matter,  Soil  profiles. 

Hydraulic  conductivity,  bulk  density  and  humifica- 
tion of  peat  in  three  soil  profiles  at  a  spring  fen- 
raised  bog  complex  were  measured.  Piezometers 
were  installed  at  a  raised  bog,  its  external  fen 
margin  and  an  adjacent  spring  fen.  Hydraulic  con- 
ductivity was  determined  by  time-lag  methods. 
Hydraulic  conductivity  determined  for  partially 
decomposed  peat  deeper  than  one  meter  was  two 
to  six  times  greater  than  previously  reported  in 
literature,  and  there  appeared  to  be  little  correla- 
tion between  depth  and  hydraulic  conductivity. 
Laboratory  analysis  of  peat  cores  showed  that  the 
ratio  of  horizontal  to  vertical  hydraulic  conductivi- 
ty is  highly  variable  throughout  the  peat  column, 
with  horizontal  hydraulic  conductivity  generally 
one  to  two  orders  of  magnitude  greater  than  the 
vertical.  Bulk  density  values  were  similar  to  those 
found  in  other  moderately  decomposed  Minnesota 
peats.  Bulk  density  and  humicity  did  not  statistical- 
ly correlate  with  depth  or  hydraulic  conductivity 
in  the  Lost  River  peats.  It  is  suggested  that  humi- 
fied peat  can  transmit  groundwater  more  rapidly 
than  previously  thought  and  that  interaction  be- 
tween groundwater  in  the  peat  and  associated  sur- 
face waters  can  be  significant.  (Michael-PTT) 
W87-02715 


INFLUENCE  OF  SOIL  STRUCTURE  ON 
MOVEMENT  RATE  OF  SALTS  THROUGH 
SOILS, 

Oklahoma  Agricultural  Experiment  Station,  Still- 
water. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02716 


PERCOLATION  OF  WATER  BELOW  AN  IRRI- 
GATED FIELD, 

Agricultural     Research     Service,     Phoenix,     AZ. 


Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02722 


SOEL-WATER  DETERMINATION  USESG 
FIBER  OPTICS, 

North  Dakota  State  Univ.,  Fargo. 

R.  S.  Alessi,  and  L.  Prunty. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  50,  No.  4,  p  860-863,  July-August  1986.  3  fig, 

2  tab,  7  ref. 

Descriptors:  'Soil  water,  'Fiber  optics,  'Measur- 
ing instruments,  Regression  analysis,  Desorption, 
Light  penetration. 

Measurements  were  made  using  a  modified  Tempe 
cell  and  a  very  fine  sandy  loam  soil  to  determine  if 
light  transmission  through  an  optical  fiber  sur- 
rounded by  porous  media  decreased  as  water  con- 
tent in  the  media  increased.  Light  transmission 
through  a  1.0  mm  diameter  quartz  rod  was  consist- 
ently related  to  the  water  status  of  the  surrounding 
soil.  Increased  soil  water  resulted  in  decreased 
light  transmission.  The  major  components  of  the 
measurement  system  included  a  quartz  rod,  a  light- 
emitting  diode,  a  phototransistor,  fiber  optic  cable 
and  connectors.  Increasing  levels  of  air  pressure 
were  applied  at  the  Tempe  cell  inlet  and  drainage 
volume  and  instrument  voltage  were  recorded  at 
equilibrium.  Data  were  separately  analyzed  with 
pressure  and  volumetric  water  content  as  inde- 
pendent variables.  Voltage  was  highly  significant 
with  both  variables  and  there  was  no  significant 
difference  between  slopes  or  intercepts  of  regres- 
sion lines  across  repeated  desorption  cycles.  It  was 
concluded  that  this  soil  water  measurement  tech- 
nique is  feasible  and  deserves  further  research. 
(Author's  abstract) 
W87-02723 


PREFERENTIAL    FLOW    AND    HYDRAULIC 

coNDuenvnr  of  forest  sodls, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 

I.  D.  Moore,  G.  J.  Burch,  and  P.  J.  Wallbrink. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  4,  p  876-881,  July-August  1986.  4  fig, 
2  tab,  20  ref. 

Descriptors:  'Permeability  coefficient,  'Soilwater 
movement,  'Preferential  flow,  'Hydraulic  conduc- 
tivity, 'Forest  soils,  Mathematical  equations,  Den- 
sity, Soil  porosity,  Hydraulic  properties,  Analyti- 
cal methods,  Hydraulic  permeability. 

Macroscopic  analytical  methods  based  on  the  cap- 
illary rise  formula  and  the  Hagen-Poiseuille  equa- 
tion were  used  to  represent  the  combined  effects  of 
soil  pore  size  and  preferential  flow  on  the  hydrau- 
lic conductivity  of  forest  soils.  A  density  function 
was  derived  that  relates  effective  pore  diameters  of 
heterogeneous  systems  to  hydraulic  conductivity. 
Density  functions  derived  for  soils  from  sites  with 
different  topographic  features  and  disturbance  ef- 
fects characterized  the  effect  of  preferential  flow 
on  their  hydraulic  conductivity.  If  hydraulic  con- 
ductivity and  equivalent  pore  size  of  the  undis- 
turbed parent  soil  have  been  characterized,  macro- 
scopic methods  can  be  used  to  predict  the  effect  of 
disturbance  on  the  the  hydraulic  behavior  of  forest 
soils  without  reliance  on  microscopic  examination 
of  individual  pores.  (Author's  abstract) 
W87-02724 


INFILTRATION  AND  WATER  EXTRACTION 
FROM  TRICKLE  IRRIGATION  SOURCE:  THE 
EFFECTIVE  HEMISPHERE  MODEL, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
J.  Ben-Asher,  C.  Charach,  and  A.  Zemel. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No  4,  p  882-887,  July-August  1986.  5  fig,  2 
tab,  14  ref. 

Descriptors:  'Infiltration,  'Trickle  irrigation,  'Hy- 
draulic  models,   Wetting,   Saturation,   Discharge, 
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racoon,  Mathematical  models,  Mathematical 
ations. 

ltration  from  a  point  trickle  irrigation  source  in 
presence  of  water  extraction  was  investigated 
lg  an  approximate  hemisphere  model.  Analytic 
ressions  were  derived  for  the  wetting  front 
ition.  In  the  short  term,  the  advance  of  the 
tting  front  depends  on  a  single  soil  parameter 
t  is  closely  related  to  saturated  water  content, 
longer  periods,  water  extraction  effects  modify 
solution  to  an  exponential  approach  to  a  limit- 
radius  which  is  determined  by  the  balance 
ween  the  competing  discharge  and  extraction 
icesses.  Results  are  consistent  with  available  ex- 
imental  data  (for  Yuma  sand  dunes,  Panoche 
y  loam,  fine  sandy  loam  and  Bet  Dagan  clay 
I)  and  with  predictions  of  existing  models.  (Au- 
ir's  abstract) 
S7-02725 

ATIAL  VARIABILITY  AND  SOIL  SAM- 
ING  FOR  SALINITY  AND  SODICTTY  AP- 
IAISAL  IN  SURFACE  ERRIGATED  OR- 
IARDS, 

xas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 

irch  Station. 

Miyamoto,  and  I.  Cruz. 

il  Science  Society  of  America  Journal  SSSJD4, 

>1.  50,  No.  4,  p  1020-1026,  July-August  1986.  4 

,  6  tab,  13  ref. 

scriptors:  •Saline  soils,  *  Sampling,  'Orchards, 
oil  chemistry,  'Texas,  *Salinity,  'Surface  irriga- 
n,  'Sodicity,  Saturation,  Frequency  distribution, 
atial  distribution,  Soil  water. 

Unity  and  sodicity  variation  at  five  Texas  pecan 
chards  were  examined  to  develop  soil  sampling 
hemes  for  salinity  appraisal.  Fields  had  been 
igated  by  border  or  basin  methods.  Salinity  and 
dicity  of  the  saturation  extract  varied  widely  in 
mples  collected  in  a  systematic  grid.  The  semi- 
riogram  of  soil  salinity  and  sodicity  along  tran- 
cts  or  within  mapping  units  did  not  reveal  spatial 
■ucrure,  but  were  closely  related  to  saturation 
ater  contents  of  the  soils.  Variation  greatly  de- 
eased  when  stratified  by  mapping  unit.  Frequen- 
'  distribution  of  salinity  along  transects  was 
ewed,  but  when  grouped  by  mapping  unit  and 
eraged  over  a  depth,  both  salinity  and  sodicity 
adings  followed  a  normal  distribution.  For  rou- 
le  salinity  appraisal  in  relatively  small,  surface 
rigated  orchards,  soil  map-based  samplings  may 
!  more  efficient  than  those  based  on  arbitrary 
ansects  or  grid.  (Michael-PTT) 
'87-02726 


characteristic  data  is  available.  Predicted  values 
were  successfully  compared   with  several  inde- 
pendent measurements  of  soil-water  potential.  (Au- 
thor's abstract) 
W87-02727 


WATER  SORPTION  CHARACTERISTICS  OF 
ALUMINUM-  AND  CALCIUM-SATURATED 
SOEL  CLAYS, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
A,  D.  Karathanasis,  and  V.  P.  Evangelou. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  4,  p  1063-1068,  July-August  1986.  5 
fig,  4  tab,  29  ref. 

Descriptors:  'Sorption,  'Aluminum,  'Calcium, 
•Saturated  soils,  'Clays,  Bentonite,  Mineralogy, 
Enthalpy,  Moisture  retention,  Acidic  soils,  Water 
vapor  pressure,  Interstitial  volume,  Saturation, 
Drought. 

Water  sorption  by  Al-  and  Ca-saturated  bentonites 
and  soil  clays  were  quantitatively  evaluated  by 
thermogravimetry  and  differential  scanning  calori- 
metry  techniques.  After  a  14-day  equilibration,  Al- 
saturated  clays  adsorbed  less  water  than  Ca-satu- 
rated at  low  water  vapor  pressures.  Heats  of  dehy- 
dration followed  similar  trends,  but  the  enthalpy 
required  to  remove  one  gram  of  water  from  either 
type  was  approximately  equal  for  clays  with  simi- 
lar mineralogy.  Enthalpy  decreased  with  decreas- 
ing interlayer  space  availability  reaching  minima  in 
kaolinitic  clays.  Moisture  retention  differences 
were  attributed  to  structural  organization  differ- 
ences in  the  water  molecule-exchangable  cation 
network  in  the  interlayer  space  and  differential 
expansion  at  higher  hydration  states.  The  implica- 
tions of  these  relationships  may  be  higher  field 
moisture  capacities,  higher  moisture  retention 
during  drought  and  poorer  field  expression  of 
cracks  in  acid  soil  with  a  relatively  high  degree  of 
Al-saturation,  particularly  where  the  soil  contains 
signficant  quantities  of  montmorillonite.  A  signifi- 
cant dependence  of  soil  moisture  on  the  degree  of 
Al  saturation  of  the  clay  surface  was  indicated  in 
35  acid  soil  samples  tested.  (Michael-PTT) 
W87-02728 


EMMISCD3LE  CONTAMINANT  TRANSPORT 
IN  SOILS  AND  GROUNDWATER  WITH  AN 
EMPHASIS  ON  PETROLEUM  HYDROCAR- 
BONS: SYSTEM  OF  DD7FERENTIAL  EQUA- 
TIONS VS  SINGLE  CELL  MODEL, 
Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02729 


STTMAITNG  GENERALIZED  SOIL-WATER 
HARACTERISTICS  FROM  TEXTURE, 

.gricultural  Research  Service,  Pullman,  WA. 
_  E.  Saxton,  W.  J.  Rawls,  J.  S.  Romberger,  and 
..  I.  Papendick. 

oil  Science  Society  of  America  Journal  SSSDJ4, 
'ol.  50,  No.  4,  p  '031-1036,  July-August  1986.  6 
g,  2  tab,  17  ref. 

>escriptors:  'Soil  water  potential,  'Soil  texture, 
Estimating  equations,  'Permeability  coefficient, 
tatistical  analysis,  Mathematical  equations,  Multi- 
ariate  analysis. 

ileasurements  of  soil-water  potential  and  hydrau- 
ic  conductivity  relationships  with  soil-water  con- 
ent  are  costly,  difficult  and  often  impractical, 
jeneral  estimates  based  on  more  readily  available 
oformation  such  as  soil  texture  may  be  adequate 
or  most  purposes.  Recent  studies  have  developed 
tatistical  correlations  between  soil  texture  and  soil 
>otential  and  hydraulic  conductivity.  These  results 
vere  extended  by  providing  equations  for  continu- 
>us  estimates  over  a  broad  range  of  soil  texture, 
water  potential  and  hydraulic  conductivities.  Re- 
mits of  recent  statistical  studies  are  were  used  to 
:alculate  water  potential  for  a  wide  range  of  soil 
extures  which  are  fit  by  multivariate  analysis  to 
provide  continuous  potential  estimates  for  all  inclu- 
sive textures.  Equations  were  also  developed  for 
unsaturated  hydraulic  conductivities  of  all  inclu- 
sive textures.  Soil  texture  can  be  used  as  a  calibra- 
tion parameter  where  field  or  laboratory  soil  water 


SORPTION  OF  HYDROPHOBIC  TRACE  OR- 
GANIC COMPOUNDS  IN  GROUNDWATER 
SYSTEMS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02730 


TRANSPORT  OF  SOLUTES  IN  SOIL:  BASIC 
FEATURES  OF  FRONT  RETARDATION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02733 


TERMINATION  CRITERIA  FOR  CLAY  PER- 
MEABILITY TESTING, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 

Environmental  Engineering. 

J.  J.  Peirce,  and  K.  A.  Witter. 

Journal    of    Geotechnical    Engineering    (ASCE) 

JGENDZ,  Vol.  112,  No.  9,  p  841-854,  September 

1986.  7  fig,  4  tab,  19  ref. 

Descriptors:  'Permeability  coefficient,  'Clays, 
•Statistical  analysis,  'Soil  physical  properties, 
•Soil  porosity,  'Soil  properties,  Soil  water,  Porosi- 
ty,   Mathematical    studies,    Statistics,    Statistical 


methods,   Saturation,   Calcium  sulfate,   Landfills, 
Waste  disposal,  Permeability,  Regression  analysis. 

The  use  of  clay  liners  at  hazardous  waste  disposal 
sites  has  prompted  an  interest  in  the  hydraulic 
conductivity  (k)  of  clays  exposed  to  chemicals. 
This  parameter  is  commonly  determined  in  the 
laboratory  using  fixed  or  flexible  wall  permea- 
meters  and  consolidometers,  but  past  and  current 
procedures  reflect  a  lack  of  consistency  in  termina- 
tion criteria  for  such  tests.  Linear  regression  and 
related  statistical  techniques  are  used  to  analyze  k 
data,  and  test  termination  criteria  are  suggested. 
These  criteria  include  that  the  slope  of  k  versus 
pore  volumes  does  not  differ  significantly  from 
zero  and  that  a  minimum  number  of  permeant  pore 
volumes  pass  through  the  clay  to  provide  satura- 
tion. Specific  characteristics  of  the  clay/chemical 
combination  (e.g.,  cation  exchange  capacity)  are 
not  considered  in  order  to  simplify  the  presenta- 
tion. Fixed  wall  permeameters  are  used  to  study 
the  effects  of  calcium  sulfate  and  two  simulated 
waste  chemicals  on  three  field  clays.  Results  indi- 
cate the  usefulness  of  the  analysis  in  defining  equi- 
librium conditions  and  in  laboratory  testing. 
(Doria-PTT) 
W87-02788 


EFFECT  OF  CULTTVATED  AND  WELD  RICE 
VARIETIES  ON  THE  NITROGEN  BALANCE 
OF  FLOODED  SOIL, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  21. 

W87-02813 


VERTICAL  TRANSPORT  AND  FATE  OF  LOW- 
WATER-SOLUBILJTY  CHEMICALS  IN  UN- 
SATURATED SOILS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02836 


NON-DARCIAN  TRANSMISSION  OF  WATER 
DM  CERTAIN  HUMEFTED  PEATS, 

Dundee  Univ.   (Scotland).   Dept.  of  Mechanical 

Engineering. 

J.  Waine,  J.  M.  B.  Brown,  and  H.  A.  P.  Ingram. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p  327-339,  December  30,  1985.  6  fig,  3  tab,  17  ref. 

Descriptors:  *Non-Darcian  flow,  'Newtonian 
flow,  'Groundwater  movement,  'Permeability  co- 
efficient, 'Transmission  constant,  'Peat,  'Flow 
characteristics,  Seepage,  Hydraulic  gradient,  Hy- 
drology, Fluid  mechanics,  Mathematical  studies, 
Flow,  Temperature  effects. 

Laboratory  permeameter  tests  were  conducted  on 
moderately  humified  peat  samples  to  investigate 
apparent  non-Darcian  flow  behavior  previously  re- 
ported from  seepage  tube  experiments.  The  tests 
were  carried  out  for  hydraulic  gradients  ranging 
from  1.5  to  17.5.  The  mean  head  could  be  varied 
independently.  Seepage  velocity  was  found  to  in- 
crease more  than  proportionally  with  hydraulic 
gradient.  A  flow  relationship  of  the  Swartzen- 
druber  type  fitted  the  data,  which  showed  a  tend- 
ency for  the  apparent  hydraulic  conductivity  to 
approach  a  limiting  value  at  large  hydraulic  gradi- 
ents. Subsequent  investigations  suggested  a  sjight 
influence  of  mean  head  on  hydraulic  conductivity 
at  constant  hydraulic  gradient,  showed  the  mire 
water  to  be  essentially  Newtonian,  and  established 
that  the  non-Darcian  behavior  is  insensitive  to 
temperature.  (Author's  abstract) 
W87-02846 


EXPLICIT   SOLUTION   OF   THE   MODEFEED 
HORTON  EQUATION, 

University   of  the   Witwatersrand,   Johannesburg 
(South    Africa).    Water    Systems    Research    Pro- 
gramme. 
I.  R.  A.  Green. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  23-27,  January  15,  1986.  1  fig,  6  ref. 
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'■ 


Descriptors:  'Infiltration  capacity,  *Horton  equa- 
tion, *Soil  science,  *Mathematical  studies,  •Infil- 
tration rate,  *Rainfall  intensity,  Computers,  Hy- 
drology, Rainfall  infiltration. 

A  method  for  a  direct  solution  of  an  integrated 
form  of  the  Horton  equation  is  described.  The 
equation  can  be  used  to  account  for  periods  during 
which  the  prevailing  infiltration  rate  exceeds  rain- 
fall intensity.  An  iterative  or  direct  solution  of  the 
Horton  equation  is  possible  in  this  form.  The 
method  is  explicit  and,  therefore,  preferable  to  an 
iterative  solution  of  an  implicit  equation,  especially 
when  program  execution  time  on  a  microcomputer 
is  of  significance.  (Author's  abstract) 
W87-02850 


ALGORITHM  FOR  COMPUTING  THE  RELA- 
TIONSHIP BETWEEN  DIFFUSIVrrY  AND 
SOIL  MOISTURE  CONTENT  FROM  THE  HOT 
AIR  METHOD, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Physical  Geography. 

J.  A.  Van  den  Berg,  and  T.  Louters. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

p  149-159,  January  15,  1986.  7  fig,  8  ref. 

Descriptors:  *Diffusivity,  *Soil  water  movement, 
•Evaporation,  'Mathematical  studies,  Computer 
programs,  Computers,  Algorithms,  Fortran, 
Boundary  conditions,  Drying. 

The  hot  air  method  for  determining  the  relation- 
ship between  diffusivity  and  soil  moisture  content 
uses  a  graphical  procedure  that  is  time-consuming 
and  subjective;  results  obtained  by  different  ob- 
servers vary  greatly.  An  algorithm  is  proposed  by 
which  the  diffusivity  values  can  be  computed  re- 
producibly,  using  an  empirical  function  with  four 
parameters.  Two  of  these  are  ascertained  by  the 
boundary  conditions,  while  the  other  two  have 
been  optimized  by  a  standard  procedure.  The  com- 
putation is  rapid  and  unambiguous.  The  algorithm 
also  enables  an  analytical  expression  for  the  evapo- 
ration generated  by  the  drying  of  a  sample  by  hot 
air,  providing  a  reliable  judgment  of  the  appropri- 
ateness of  the  data  obtained.  The  method  has  been 
tested  on  residual,  silty  soils.  A  program  in  FOR- 
TRAN 77  is  available  upon  request.  (Author's 
abstract) 
W87-02856 


COMBINED  EFFECT  OF  HYSTERESIS  AND 
TEMPERATURE  ON  SOIL-WATER  MOVE- 
MENT, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
J.  W.  Hopmans,  and  J.  H.  Dane. 
Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  161-171,  January  15,  1986.  4  fig,  16  ref,  append. 

Descriptors:  •Hysteresis,  •Soil  water,  *Soil  water 
movement,  'Temperature  effects,  Hydraulics,  Sim- 
ulation, Boundary  conditions,  Hydraulic  proper- 
ties, Pressure  head,  Fluctuations,  Soil  properties, 
Soil  surfaces,  Flow,  Flow  characteristics,  Hydrolo- 
gy- 

The  effects  of  temperature  and  hysteresis  are  often 
ignored  in  soil-water  movement  studies.  To  investi- 
gate the  validity  of  this  approach,  soil-water  move- 
ment in  the  vertical  direction  was  simulated  for 
different  temperature  regimes  and  boundary  condi- 
tions while  incorporating  hysteresis.  Corrections  of 
the  soil  hydraulic  properties  due  to  temperature 
changes  and  hysteresis  were  based  on  existing 
theories.  The  effects  of  both  temperature  and  hys- 
teresis depend  on  the  type  of  boundary  condition 
applied.  Water  content  profiles  were  affected  more 
by  varying  temperatures  and/or  hysteresis  for  a 
pressure  head  boundary  condition  than  for  a  flux 
boundary  condition  at  the  soil  surface.  However, 
hysteresis  tended  to  dominate  temperature  effects 
during  the  simulation  of  water  movement.  (Au- 
thor's abstract) 
W87-02857 


DISTRIBUTION  FUNCTION  APPROACH  TO 
WATER  FLOW  IN  SOIL  MICROPORES 
BASED  ON  KINEMATIC  WAVE  THEORY, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 


mental Sciences. 

P.  F.  Germann,  and  K.  Beven. 

Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 

p  173-183,  January  15,  1986.  3  fig,  1  tab,  16  ref 

NSF  Grant  CEE-8401245;  EPA  Contract  4B  1077 

NAEX. 

Descriptors:  *Soil  water,  *Pores,  •Kinematic  wave 
theory,  *Mathematical  studies,  *Gravity  flow,  Hy- 
draulics, Distribution,  Flow,  Frequency  distribu- 
tion, Drainage,  Hydrographs,  Soil  types,  Measur- 
ing instruments,  Hydrology,  Conductance,  Rain- 
fall, Groundwater,  Water  table,  Pollution  protec- 
tion, Sorption. 

Kinematic  wave  theory  was  adapted  to  gravity- 
driven  flow  in  narrowly  defined  macropore 
groups.  The  frequency  distribution  of  macropore 
conductance  is  obtained  by  superimposing  the  pre- 
dicted drainage  hydrographs  from  the  individual 
groups  of  macropores  and  matching  predicted  out- 
puts to  observed  drainage  hydrographs.  The  time 
period  over  which  this  concept  applies  is  limited  to 
about  1.5  times  the  duration  of  the  water  input  to 
the  soil  surface.  The  drainage  hydrographs  from 
four  different  soils  were  analyzed  using  three  dif- 
ferent measuring  devices.  Results  suggest  that  be- 
tween 0.01  and  0.2  of  the  input  is  required  to 
supply  water  to  the  macropore  system,  while  a 
parameter  controlling  losses  to  the  matrix  varies 
over  only  a  small  range.  Macropore  flow  stages  I 
and  II  can  occur  under  natural  rainfall  conditions 
down  to  soil  depths  of  more  than  2.0  m,  indicating 
that  any  groundwater  table  at  about  this  depth  can 
be  replenished  significantly  by  macropore  flow, 
possibly  depriving  the  groundwater  of  pollution 
protection  due  to  the  chemical  sorbing  capacity  of 
the  soil  matrix.  This  effect  may  be  enhanced  by  the 
capillary  fringe  above  the  water  table.  (Author's 
abstract) 
W87-02858 


SODL    POTENTIAL    RATINGS    FOR    ONSJTE 
WASTEWATER  DISPOSAL, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02860 


EFFECT  OF  SODL  AND  EFFLUENT  CHARAC- 
TERISTICS ON  PHOSPHORUS  SORPTION  IN 
DOSED  COLUMNS, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. 

N.  K.  Nagpal. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  1,  p  73-78,  January-March  1986.  4  fig,  4 
tab,  14  ref. 

Descriptors:  *Soil  properties,  *Path  of  pollutants, 
•Soil  disposal  fields,  *Effluents,  •Soil  columns, 
•Phosphorus,  *Solute  transport,  *Fate  of  pollut- 
ants, Nutrients,  Sorption,  Flow,  Chemical  proper- 
ties, Soil  types,  Soil  properties,  Pore  size,  Pores, 
Hydraulic  loading,  *Septic  tanks,  Wastewater  dis- 
posal, Leaching. 

The  effects  of  soil  and  effluent  loading  characteris- 
tics on  long-term  phosphorus  retention  and  move- 
ment in  soil  columns  were  investigated.  Three 
effluent  treatments  were  used  that  varied  in  P 
concentration  and  hydraulic  loading  levels.  The 
soils  were  kept  unsaturated.  Continued  effluent 
loading  resulted  in  P  breakthrough  and  a  decrease 
in  P  sorption  by  soils.  P  sorption  by  soils  reached 
equilibrium  in  five  of  six  columns.  Both  pore 
volume  at  P  breakthrough  (PVBT)  and  P  sorption 
at  equilibrium  (PSEQ)  appeared  to  be  affected  by 
the  preferential  movement  of  effluent  through  ma- 
cropores. Irrespective  of  the  mode  of  effluent  flow, 
an  increase  in  effluent  P  concentration  and  hydrau- 
lic loading  decreased  PSEQ,  regardless  of  the 
mode  of  effluent  flow.  The  effect  of  hydraulic 
loading  on  PSEQ  was,  however,  more  pro- 
nounced. Doubling  the  P  loading  through  an  in- 
crease in  effluent  P  concentration  decreased  PSEQ 
by  2%  to  11%.  However,  a  similar  increase  in  P 
loading  obtained  by  a  two-fold  increase  in  hydrau- 
lic loading  decreased  PSEQ  by  12%  and  34%  in 
Rosewall  and  Qualicum  soils,  respectively.  A 
strong  influence  of  effluent  flow  rate  on  PVBT 
masked  any  effect  of  soil  type  and  effluent  loading 


on  PVBT.  The  implications  of  these  results  with 
respect  to  wastewater  renovation  capability  of  a 
septic  tank  drainfield  were  discussed.  (Author's 
abstract) 
W87-02861 


SOIL  APPLICATION  OF  A  HYDROPHOBIC 
CONDITIONER  IN  RELATION  TO  MOIS- 
TURE, IRRIGATION  FREQUENCY  AND  CROP 
GROWTH, 

American  Univ.,  Beirut  (Lebanon). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02881 


EFFECTS  OF  SOIL  CONDITIONERS  ON 
WATER  RELATIONSHIPS  IN  SOILS, 

California  Univ.,  Los  Angeles.  Lab.  of  Biomedical 

and  Environmental  Sciences. 

A.  Wallace,  G.  A.  Wallace,  and  A.  M. 

Abouzamzam. 

Soil  Science  SOSCAK,  Vol.141,  No.  5,  p  346-352, 

May    1986.   5   tab,   25   ref.   U.S.   Department  of 

Energy  Contract  No.  DE-ACO3-76-SF00012. 

Descriptors:  *Soil-water-plant  relationships,  'Soil 
conditioners,  'Soil  water,  'Polymers,  Soil  treat- 
ment, Soils,  Soil  moisture  retention,  Permeability, 
Capillary  water,  Infiltration. 

Highly  promising  procedures  are  suggested  to 
avoid  loss  of  irrigation  water  from  runoff  and 
excessive  evaporation,  by  increased  water  perme- 
ability of  soil  and  a  mulch-like  effect  of  the  surface- 
stabilized  soil  aggregates,  large  enough  to  decrease 
the  upward  capillary  rise  of  water.  The  idea  was  to 
test  the  hypothesis  that  water  infiltration  charac- 
teristics of  soil  can  be  improved  by  the  application 
of  a  solution  to  soil  surfaces  of  10  or  fewer  kilo- 
grams per  hectare  of  high-molecular-weight  poly- 
mers. Such  improvements  could  have  economic 
importance.  Synthetic  soil  conditioners  were 
shown  to  improve  properties  of  soil  related  to 
water  usage.  Results  today  can  be  obtained  with 
much  lower  concentrations  of  new  polymers.  An 
application  of  26  mm  of  irrigation  water  containing 
0.5  mg/L  polymer  would  add  0.38  kg/ha  of  poly- 
mer; 5  mg/L  would  add  3.8  kg.  Either  application 
rate  would  be  an  economical  means  of  soil  im- 
provement. One  reason  for  low  rates  is  application 
of  polymers  in  the  irrigation  water,  in  contrast  to 
the  procedure  of  application  of  dry  powder  to  soil 
30  years  ago.  Low  concentrations  of  polymers  in 
the  irrigation  water  increase  water  penetration  into 
soils  with  different  soils  needing  different  concen- 
trations. (Khumbatta-PTT) 
W87-02910 


POLYACRYLAMJDE  APPLICATION  IN  DMU- 
GATION  WATER  TO  INCREASE  INFILTRA- 
TION, 

Agricultural  Research  Service,  Brawley,  CA.  Irri- 
gated Desert  Research  Station. 
A.  R.  Mitchell. 

Soil  Science  SOSCAK,  Vol.  141,  No.  5,  p  353-358, 
May  1986.  3  fig,  1  tab,  24  ref. 

Descriptors:  'Polyacrylamide,  'Irrigation  water, 
'Irrigation  practices,  'Infiltration,  Permeability, 
Irrigation,  Clay,  Loam,  Soil  water,  Polymercs,  Soil 
moisture  retention,  Silt. 

Many  irrigated  soils  in  the  desert  Southwest  have  a 
characteristic  low  hydraulic  conductivity,  which 
results  in  substantial  economic  consequences,  such 
as  problems  of  inadequate  moisture,  inefficient 
water  use,  and  plant  injury  due  to  water  ponding 
and  salinity.  In  general,  hydraulic  conductivity  is  a 
function  of  pore  volume,  pore  size,  and  geometry. 
Soil  has  been  treated  with  polymers  to  improve  its 
physical  structure  by  binding  aggregates  on  long- 
chain  molecules.  Polyacrylamide  was  tested  on 
furrow  irrigated  cotton  to  assess  its  ability  to  im- 
prove infiltration  on  a  Holtville  silty  clay  loam 
(50%  clay  fraction  consisting  of  45%  montmoril- 
lonite).  Application  was  more  effective  as  a  dilute 
solution  in  irrigation  water  than  as  a  dry  powder 
on  the  soil  surface.  Solution  concentrations  of  25, 
50  and  150  mg/L  were  tested;  the  highest  amount 
increased  the  infiltration  rate  of  subsequent  irriga- 
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dons  by  30  to  57%  during  the  first  4  hours.  The 
final  infiltration  rate  after  12  hours,  and  total  water 
infiltrated,  were  not  increased  by  this  application, 
indicating  that  surface  sealing  is  not  a  limiting 
factor  to  the  permeability  of  soils  with  a  high 
Fraction  of  swelling  clay.  (Khumbatta-PTT) 
W87-02911 


rRANSPORT  AND  LOSS  OF  NITROUS  OXIDE 
[N  SOIL  WATER  AFTER  FOREST  CLEAR- 
CUTTING, 

Vale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02912 


TEMPERATURE  DEPENDENCE  OF  SODL 
WATER  RETENTION  CURVES, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
I.  W.  Hopmans,  and  J.  H.  Dane. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  3,  p  562-567,  May-June  1986.  7  fig,  2 
tab,  15  ref. 

Descriptors:  *Infiltration,  *Soil  water,  *Soil  mois- 
ture retention,  •Temperature  effects,  'Mathemati- 
cal studies,  Surface  tension,  Temperature,  Soil  aer- 
ation, Soil  water  potential,  Loam,  Graphical  analy- 
sis. 

Effects  of  entrapped  air  volume  and  surface  ten- 
sion of  soil  solution  are  often  regarded  as  the  main 
cause  of  temperature  effects  on  the  water  retention 
curve.  A  procedure  was  developed  to  determine 
simultaneously  the  water  characteristic  curves  and 
the  volume  of  entrapped  air,  for  a  glass  beads 
medium  and  a  Norfolk  sandy  loam  at  two  tempera- 
tures. The  volume  change  of  entrapped  air  was 
determined  from  the  change  in  volume  of  the  free 
gas  phase  and  the  volume  of  water  outflow  from 
or  inflow  into  a  pressure  cell.  A  decrease  in  en- 
trapped air  volume  with  increasing  temperature 
and  suction  was  seen.  Surface  tension  values,  cal- 
culated from  capillary  height  measurements, 
showed  the  temperature  coeffecient  of  surface  ten- 
sion of  the  soil  solution  to  be  smaller  in  magnitude 
than  that  of  pure  water.  Neither  changes  in  en- 
trapped air  volume  nor  the  temperature  coefficient 
of  surface  tension  of  the  soil  solution,  could  ac- 
count for  the  temperature  effect  on  experimentally 
determined  water  characteristic  curves  of  the 
porous  media.  (Author's  abstract) 
W87-02914 


AJJl  ENCAPSULATION:  I.  MEASUREMENT  IN 
A  FTELD  SODL, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
M.  J.  Fayer,  and  D.  Hillel. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  3,  p  568-572,  May- June  1986.  7  fig,  1 
tab,  16  ref. 

Descriptors:  *Air  encapsulation,  'Field  tests,  'Soil 
aeration,  'Measurement,  'Infiltration,  Water  table, 
Sprinkling,  Shallow  water,  Porosity. 

Encapsulated  air  is  an  important  component  of 
shallow  water  table  fluctuations.  The  aim  of  this 
study  was  to  measure  the  quantity  and  persistence 
of  encapsulated  air  in  a  field  setting.  Using  sprin- 
kling rates  of  either  .0000035  or  .000038  m/s,  the 
water  table  in  a  field  soil  was  brought  from  a  depth 
of  1.5  m  to  the  surface  on  several  occasions.  Mois- 
ture contents  during  and  after  sprinkling  were 
monitored  with  a  neutron  probe.  Twice,  following 
sprinkling,  the  water  table  was  maintained  at  the 
surface  for  more  than  20  days,  during  which  time 
monitoring  of  moisture  contents  continued.  With 
the  water  table  at  the  surface,  differences  between 
porosity  and  measured  water  content  were  attrib- 
uted to  encapsulated  air,  which  ranged  from  1.1  to 
6.3%  of  the  bulk  soil  volume,  depending  on  the 
rate  of  sprinkling,  soil  depth,  and  initial  soil  mois- 
ture content.  During  ponding,  encapsulated  air 
persisted  at  the  0.3  m  depth  for  up  to  28  days.  The 
results  indicated  that  encapsulated  air  is  measura- 
ble in  a  field  situation  and  that  its  quantity  and 
persistence  should  be  considered  in  analyzing  the 
results  of  similar  field  experiments.  (See  also  W87- 
02916)  (Author's  abstract) 


W87-02915 


Am  ENCAPSULATION:  H.  PROFDLE  WATER 
STORAGE  AND  SHALLOW  WATER  TABLE 
FLUCTUATIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-02916 


ESTIMATING  MACROPOROSITY  IN  A 
FOREST  WATERSHED  BY  USE  OF  A  TEN- 
SION EMFTLTROMETER, 

Tennessee  Univ.,  Knoxville. 

K.  W.  Watson,  and  R.  J.  Luxmoore. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  3,  p  578-582,  May-June  1986.  5  fig,  2 

tab,  19  ref. 

Descriptors:  'Macroporosity,  'Forest  watersheds, 
'Tension  infiltrometer,  'Soil  properties,  Poiseuille 
equation,  Infiltration,  Spatial  variability,  Ground- 
water basins,  Measuring  instruments,  Capillary  ca- 
pacity, Mathematical  equations,  Watersheds,  Pond- 
ing, Groundwater  movement. 

The  ability  to  obtain  sufficient  field  hydrologic 
data  at  reasonable  cost  can  be  an  important  limiting 
factor  in  applying  transport  models.  A  procedure  is 
described  for  using  ponded-flow-  and  tension-infil- 
tration measurements  to  calculate  transport  param- 
eters in  a  forest  watershed.  Thirty  infiltration 
measurements  were  taken  under  ponded-flow  con- 
ditions and  at  3,  6,  and  15  cm(H20)  tension.  Pores 
greater  than  0.1,  0.05,  and  0.02  cm  diameter,  re- 
spectively, were  excluded  from  the  transport  proc- 
ess during  the  tension  infiltration  measurements. 
Under  ponded  flow,  73%  of  the  flux  was  conduct- 
ed through  macropores  (i.e.,  pores  greater  than  0.1 
cm  diameter).  An  estimated  96%  of  the  water  flux 
was  transmitted  through  only  0.32%  of  the  soil 
volume.  The  larger  the  total  water  flux,  the  larger 
the  macropore  contribution  of  total  water  flux. 
The  Shapiro-Wilk  normality  test  indicated  that 
water  flux  through  both  the  matrix  pore  space  and 
macropores,  was  log-normally  distributed  in  space. 
(Author's  abstract) 
W87-02917 


FLURTDONE  RETENTION  AND  RELEASE  IN 
SOILS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Crop  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02918 


CHARACTERIZATION  AND  CLASSIFICA- 
TION OF  SEASIDE-SALT-MARSH  SOILS  ON 
VIRGINIA'S  EASTERN  SHORE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-02919 


STOCHASTIC  APPROACH  TO  THE  CROP 
YTELD-IRRIGATION  RELATIONSHIPS  IN 
HETEROGENEOUS  SOILS:  n.  APPLICATION 
TO  IRRIGATION  MANAGEMENT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02922 


GOODNESS  OF  FIT  FOR  EIGHT  WATER  IN- 
FILTRATION MODELS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Agronomy. 

B.  Davidoff,  and  H.  M.  Selim. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  3,  p  759-764,  May-June  1986.  4  fig,  7 

tab,  26  ref. 

Descriptors:  'Statistical  methods,  'Infiltration, 
•Statistical  models,  'Soil  water,  Infiltration  rate, 
Winter  cover,  Regression  analysis,  Soil  stypes, 
Model  studies,  Wheat,  Vetch,  Fertilizers,  Nitro- 
gen, Permeability  coefficient. 


Eight  infiltration  models  were  investigated  for 
their  ability  to  describe  water  infiltration  into  soils. 
The  models  were:  Philip's,  Modified  Phillip's,  Kos- 
tiakov's,  Talsma  and  Parlange's,  Horton's,  and 
Lewis  and  Milen's.  Field  measurements  of  water 
infiltration  were  made  using  single  ring  infiltro- 
meters  on  field  plots  established  on  a  Norwood 
soil,  with  four  long-term  (27  yr)  winter  cover  crop 
treatments  followed  by  cotton  each  year.  The  four 
treatments  were:  (i)  common  vetch,  (ii)  wheat  + 
60  kg/  ha  N;  (iii)  60  kg/ha  N,  and  (iv)  check  (no 
fertilizer  or  winter  cover).  Measured  infiltration 
rates  for  the  winter  cover  treatments  were  signifi- 
cantly higher  than  for  the  check  plots.  All  models 
showed  good  agreement  with  measured  infiltration 
with  the  exception  of  Lewis  and  Milne's.  Model 
parameters  obtained  by  best  fit  of  measured  data, 
were  significantly  different  among  the  winter 
cover  treatments.  Horton,  Kostiakov  and  Philip 
equations  provided  best  predictions  over  all  other 
models.  Soil  bulk  density  and  saturated  hydraulic 
conductivity  for  two  soil  depths  were  not  affected 
by  the  winter  cover  treatments.  (Author's  abstract) 
W87-02923 


SODL  COMPACTION  AND  MOISTURE 
STRESS  PRECONDITIONING  rN  KENTUCKY 
BLUEGRASS.  I.  SODL  AERATION,  WATER 
USE,  AND  ROOT  RESPONSES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Horticulture. 

M.  L.  Agnew,  and  R.  N.  Carrow. 

Agronomy  Journal  AGJOAT,  Vol.  77,  No.  6,  p 

872-878,  November-December  1985.  3  fig,  4  tab,  23 

ref. 

Descriptors:  'Soil  compaction,  'Moisture  stress, 
'Soil  aeration,  'Water  use,  'Roots,  'Turf  grasses, 
Irrigation,  Soil  porosity,  Oxygen  requirements, 
Soil  density,  Irrigation  effects. 

Root  responses  to  soil  compaction  and  moisture 
stress  preconditioning  were  studied  with  respect  to 
their  effects  on  water  use  by  Kentucky  bluegrass. 
Conditions  ranged  from  no  compaction  to  short 
and  long  term  compaction.  Irrigation  regimes  were 
initiated  concurrently  with  long  term  compaction 
and  included  well-watered  and  water  stressed 
treatments.  A  99-day  dry-down  cycle  was  started 
after  preconditioning  treatments  were  initiated  and 
watering  to  saturation.  Compaction  treatments  re- 
duced the  oxygen  diffusion  rate  compared  with 
uncompacted  turf.  Long  term  compaction  in- 
creased root  weights  in  the  upper  five  centimeters 
and  decreased  them  in  the  lower  10  to  20  centime- 
ter profile.  Short  term  compaction  decreased  root 
weights  only  at  15  to  20  centimters.  Root  porosity 
was  increased  by  long  term  compaction,  but  the 
greatest  increase  was  experienced  with  a  combina- 
tion of  long  term  compaction  and  water  stress. 
Plants  with  higher  root  porosities  exhibited  greater 
water  uptake  during  low  soil  oxygen  conditions. 
Soil  compaction  reduced  total  water  use  and  mois- 
ture extraction  in  the  deeper  zones.  Moisture  stress 
preconditioning  had  no  effect  on  root  distribution, 
but  caused  greater  total  water  use  in  the  zero  to 
five  and  5-10  centimeter  soil  zones.  (See  also  W87- 
02983)  (Author's  abstract) 
W87-02982 


SODL       COMPACTION       AND       MOISTURE 

STRESS  PRECONDITIONING  rN  KENTUCKY 

BLUEGRASS.    D.    STOMATAL    RESISTANCE, 

LEAF   WATER    POTENTIAL,    AND   CANOPY 

TEMPERATURE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Horticulture. 

M.  L.  Agnew,  and  R.  N.  Carrow. 

Agronomy  Journal  AGJOAT,  Vol.  77,  No.  6,  p 

878-884,  November-December  1985.  6  fig,  2,  tab, 

24  ref. 

Descriptors:  'Soil  compaction,  'Moisture  stress, 
'Stomata  resistance,  'Plant  water  potential,  Plant 
growth,  Plant  physiology,  Plant  tissues,  Turf 
grasses,  Irrigation,  Temperature  effects,  Oxygen 
requirements,  Irrigation  effects. 

The  effects  of  soil  conditioning  and  moisture  stress 
preconditioning  on  stomatal  diffusive  resistance, 
leaf  water  potential  and  canopy  minus  air  tempera- 
tures of  Kentucky  bluegrass  were  studied.  Com- 


17 


Field  2— WATER  CYCLE 


1 


Group  2G— Water  In  Soils 

paction  treatments  ranged  from  no  compaction  to 
short  and  long  term  compaction.  Irrigation  regimes 
were  initiated  concurrently  with  long  term  com- 
paction and  included  well-watered  and  water 
stressed  treatments.  A  99-day  dry-down  period 
was  started  after  initiating  preconditioning  and  wa- 
tering to  saturation.  Stomatal  diffusive  resistance, 
leaf  water  potential  and  canopy  temperature  were 
monitored  on  a  daily  basis.  Stomatal  diffusive  re- 
sistance was  initially  low  and  then  increased  over  a 
five-day  period  under  low  soil  oxygen  conditions. 
By  the  ninth  day  after  irrigation,  this  declined,  but 
then  increased  as  soil  water  potential  decreased.  As 
soil  water  deficits  increased,  plants  preconditioned 
to  long  term  compaction  or  those  which  were 
water  stressed  exhibited  lower  leaf  water  potential 
and  higher  stomatal  diffusive  resistance  and 
canopy  temperature  when  compared  with  plants 
that  were  uncompacted  or  well-watered.  Regard- 
less of  the  cause  of  stomatal  diffusive  resistance, 
the  result  would  be  lower  photosynthesis  and 
greater  high  temperature  stress.  (See  also  W87- 
02982)  (Author's  abstract) 
W87-02983 


EFFECT   OF   HIGH   SULFATE   IRRIGATION 
WATERS  ON  SOtt  SALINITY  AND  YIELDS, 

Agricultural    Research    Inst.,    Nicosia    (Cyprus). 

Soils  and  Water  Use  Section. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02996 


RESISTANCE  OF  PLANT  ROOTS  TO  WATER 
LOSS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W87-03005 


SODLS  INFLUENCE  IRRIGATION, 

LESCO,  Inc.,  Rocky  River,  OH. 

B.  J.  Augustin. 

Grounds  Maintenance,  Vol.  21,  No.  6,  p  44,  48,  70, 

June  1986. 

Descriptors:  'Soil  types,  'Irrigation 

efficiency,*Soil  moisture  retention,  »Turf  grasses, 
Soil  water,  Irrigation. 

Soils  have  physical  and  chemical  properties  that 
regulate  many  aspects  of  plant  development  be- 
cause soils  have  a  great  influence  on  how  plants 
use  soil  water  and  nutrients.  The  soil  also  deter- 
mines to  a  large  extent  how  turfgrasses  and  orna- 
mental plants  grown  in  it  are  managed.  Types  of 
soil  water  and  factors  influencing  soil  moisture 
holding  capacity  are  reviewed.  Turfgrass  irrigation 
strategies  are  discussed  in  relation  to  various  types 
of  soil.  Alternative  strategies  are  to  apply  water  at 
slower  rates  and  amounts  by  either  running  several 
short  cycles  or  using  lower  volume  irrigation  noz- 
zles, and  by  keeping  the  moisture  level  in  the  soil 
much  higher  and  not  cycling  from  field  capacity  to 
wilt.  This  is  particularly  useful  in  hard-to-wet  soils 
like  heavy  clays.  (Alexander-PTT) 
W87-O3020 


VERTICAL-HORIZONTAL  TRANSPORT  AND 
FATE  OF  LOW  WATER  SOLUBILITY  CHEMI- 
CALS IN  UNSATURATED  SOILS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

F.  T.  Lindstrom,  and  W.  T.  Piver. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  93-131,  September   1986.  22  fig,  6  tab,  8  ref, 
append.    NIEHS   Grants   ES   00040,    ES   00210- 
NIEHS  Consulting  contract  8324080-21 1 1. 

Descriptors:  'Path  of  pollutants,  •Vertical  flow, 
•Solute  transport,  'Horizontal  flow,  'Solubilty, 
•Soil  saturation,  *TDWHCX  model,  *ODWHCX 
model,  Aquifers,  Computers  models,  Boundary 
conditions,  Hydraulic  properties,  Dispersivity, 
Shallow  water. 

The  vertical  transport  and  fate  of  water,  heat,  and 
toxic  chemicals  in  a  simple  shallow  aquifer  model 
are  used  in  a  combined  model.  A  two-space  dimen- 
sional transport  and  fate  model  (TDWHCX)  is  on- 


line on  a  DEC  VAX  11/781  system.  Boundary 
conditions  used  the  method  of  approximate  solu- 
tion, and  several  realistic  long  time  simulations  are 
presented  and  discussed.  TDWHCX  is  found  to  be 
a  useful  tool  for  analyzing  the  simultaneous  trans- 
port of  heat,  moisture  and  chemicals  with  low 
water  solubility  in  unsaturated  shallow  aquifers 
with  spatial  variability  in  soil  and  hydraulic  prop- 
erties. For  coupled  models  that  include  chemical 
transport,  the  relative  magnitudes  of  the  dispersi- 
vity and  nodal  spacing  must  be  chosen  carefully  to 
minimize  oscillatory  behavior  in  the  solution 
vector  for  concentration  at  positions  of  rapid 
change.  With  these  simple  considerations, 
TDWACX  is  a  powerful  tool  for  examining  the 
transport  and  fate  of  a  wide  variety  of  chemicals  in 
a  wide  variety  of  soils.  (Alexander-PTT) 
W87-03074 


PROCEDURE  TO  IDENTIFY  DIFFERENT 
GROUPS  OF  HYDRAULICM:ONDUCriVTrY 
AND  MOISTURE-RETENTION  CURVES  FOR 
SOIL  HORIZONS, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands). 

J.  H.  M.  Wosten,  M.  H.  Bannink,  J.  J.  De  Gruijter, 

and  J.  Bouma. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  133-145,  September  1986.  8  fig,  15  ref. 

Descriptors:  *Permeability  coefficient,  *Soil  water, 
•Simulation  analysis,  *Moisture  retention,  "Soil 
horizons,  Soil  columns,  Soil  properties,  Soil  sur- 
faces, Water  table,  Standard  error,  Statistical  anal- 
ysis, Fluctuations,  Flow  profiles,  Aeration  zone, 
Unsaturated  flow. 

Saturated  and  unsaturated  hydraulic-conductivity 
and  moisture-retention  data  are  important  soil- 
physical  properties  for  models  simulating  water 
movement  in  the  unsaturated  zone.  A  major  prob- 
lem in  applying  simulation  models  is  a  lack  of  data. 
Saturated  and  unsaturated  hydraulic-conductivity 
and  moisture  retention  data  were  measured  in  25  C 
horizons  with  a  sand  texture  and  in  23  C  horizons 
with  a  clay  loam  and  silty  clay  loam  texture. 
Measurements  were  made  on  large,  undisturbed 
soil  columns.  The  identification  of  two  types  of  C 
horizons  was  based  on  calculated  functional  prop- 
erties rather  than  on  physical  characteristics  them- 
selves. Three  functional  properties  were  distin- 
guished: (1)  travel  times  from  soil  surface  to  water 
table,  (2)  water  table  depth  allowing  a  defined 
upward  flux  density,  and  (3)  downward  flux  densi- 
ties at  a  defined  air  content.  The  two  types  of 
horizons  considered  were  identified  as  two  distinct 
groups  by  analyzing  the  standard  errors  of  predic- 
tion of  the  three  functional  properties.  Graphs 
were  presented  that  allow  an  estimate  of  the  de- 
sired accuracy  (expressed  in  terms  of  a  prediction 
interval)  as  a  function  of  sample  size  and  measure- 
ment costs.  The  procedure  illustrated  for  two  tex- 
tural  classes  can  be  applied  to  all  textures  in  the 
future.  (Alexander-PTT) 
W87-03075 


EFFECT  OF  WOVEN  PLASTIC  MULCH,  HER- 
BICIDES, GRASS  SOD,  AND  NITROGEN  ON 
'FOCH*  GRAPES  UNDER  IRRIGATION, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03106 


SEASONAL  RESPONSE  OF  'ANJOU'  PEAR 
TREES  TO  DIFFERENT  IRRIGATION  RE- 
GIMES. I.  SOIL  MOISTURE,  WATER  RELA- 
TIONS, TREE  AND  FRUIT  GROWTH, 

Washington  State  Univ.,  Wenatchee.  Tree  Fruit 

Research  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03110 


GEOCHEMICAL  AND  ENVIRONMENTAL 
PROCESSES  AFFECTING  RADIONUCLIDE 
MIGRATION  FROM  A  FORMERLY  USED 
SEEPAGE  TRENCH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 


For  primary  bibliographic  entry  see  Field  5E 
W87-03135 


COMPACTION,  HYDROLOGICAL  PROCESS- 
ES AND  SOIL  EROSION  ON  LOAMY  SANDS 
IN  EAST  SHROPSHIRE,  ENGLAND, 

Polytechnic  Wolverhampton  (England). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-03160 


MECHANIZED  TILLAGE  SYSTEMS  EFFECTS 
ON  PROPERTIES  OF  A  TROPICAL  ALFISOL 
IN  WATERSHEDS  CROPPED  TO  MAIZE, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

R.Lai. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  6,  No.  2, 

p  149-161,  November  1985.  2  fig,  7  tab,   10  ref. 

Descriptors:  »Tropical  alfisol,  'Corn,  'Nigeria, 
•Soil  properties,  'No-tillage  management,  'Herbi- 
cides, 'Plowing,  'Harrowing,  Hydrogen  ion  con- 
centration, Soil  organic  matter,  Ibadan,  Mechani- 
cal cultivation,  Soil  compaction,  Infiltration  rate, 
Agriculture. 

The  effects  of  6  yr  of  continuous  cultivation  in  12 
consecutive  crops  of  maize  (Zea  mays)  on  changes 
in  the  physical  and  chemical  properties  of  and 
Alfisol  in  Ibadan  (Nigeria)  were  investigated  for 
two  mechanical  tillage  systems  imposed  on  twin 
watersheds  of  about  5  ha  each.  The  tillage  methods 
were  no-tillage,  with  herbicides  for  weed  control, 
and  conventional  plowing  and  harrowing.  The  soil 
organic  matter  content  of  the  0-  to  10-cm  layer  of 
the  no-tillage  watershed  increased  by  7%,  whereas 
that  of  the  plowed  watershed  decreased  by  72%. 
Soil  pH  declined  by  0.3  and  1.7  units  in  the  no- 
tillage  and  plowed  watersheds,  respectively.  As  a 
consequence  of  pH  changes,  exchangeable  cations 
declined  with  continuous  cultivation,  regardless  of 
the  tillage  method,  although  the  rate  of  decline 
was  more  drastic  in  the  plowed  than  in  the  no- 
tillage  watershed.  Continuous  mechanized  cultiva- 
tion substantially  decreased  infiltration  rate.  Soil 
compaction  was  more  severe  at  the  tractor's  turn- 
ing points  than  along  the  plot's  border.  The  results 
are  discussed  in  terms  of  tillage  needs  and  implica- 
tions for  mechanized  farming  in  the  tropics.  (Au- 
thor's abstract) 
W87-03162 


COMPACTION  AND  TILLAGE  DEPTH  COM- 
BINATIONS FOR  WATER  MANAGEMENT 
AND  RICE  PRODUCTION  IN  LOW-RETEN- 
TIVE PERMEABLE  SOILS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03163 


EFFECTS  OF  TILLAGE  METHODS  AND 
WATER  REGIMES  ON  SOIL  PROPERTIES 
AND  YIELD  OF  LOWLAND  RICE  FROM  A 
SANDY  LOAM  SOIL  IN  SOUTHWEST  NIGE- 
RIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 

For  primary  bibliographic  entry  see  Field  21. 
W87-03164 


EFFECT  OF  DEEP  TILLAGE  AND  CON- 
TROLLED TRAFFIC  ON  ROOT  GROWTH, 
WATER-USE  EFFICIENCY  AND  YIELD  OF  IR- 
RIGATED MAIZE  AND  WHEAT, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03165 


EFFECT  OF  TILLAGE  AND  MULCHING  ON 
SOIL  ENVIRONMENT  AND  COWPEA  SEED- 
LING GROWTH  UNDER  ARID  CONDITIONS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Div.  of  Soil-Water-Plant  Relationship  Studies. 
For  primary  bibliographic  entry  see  Field  3F. 
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7-03166 


iPORATION  AND  REDISTRIBUTION  OF 
TS  IN  A  SDLT  LOAM  SOIL  AS  AFFECTED 
TTLLAGE  INDUCED  SOIL  MULCH, 

itral  Soil  Salinity  Research  Inst.,  Karnal  (India), 
primary  bibliographic  entry  see  Field  3F. 
7-03168 


FECT  OF  SUBSOILING  AND  IRRIGATION 
POTATO  PRODUCTION, 

v  Zealand  Soil  Bureau,  Lower  Hurt, 
primary  bibliographic  entry  see  Field  3F. 
7-03169 


FECTS  OF  TN-ROW  AND  INTERROW  SUB- 

[LTNG  AND  TTME  OF  NITROGEN  APPLI- 

nON    ON    GROWTH,    STOMATAL    CON- 

CTANCE  AND  YTELD  OF  STRTP-TTLLED 

RN, 

hama      Agricultural      Experiment      Station, 

burn. 

•  primary  bibliographic  entry  see  Field  3F. 

7-03170 


YSICAL  ENVIRONMENT  NEAR  THE  SUR- 
CE  OF  PLOWED  AND  NO-TTLLED  SOTLS, 

ence  and  Education  Administration,  Lincoln, 

N.  Mielke,  J.  W.  Doran,  and  K.  A.  Richards. 
1  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  4, 
55-366,  August  1986.  1  fig,  3  tab,  29  ref. 

scriptors:  *Soil  water,  'Bulk  density,  'Perme- 
hty  coefficient,  'Air  permeability,  *Organic 
bon,  'Moldboard  plowing,  'No-tillage  manage- 
nt,  United  States,  Corn,  Wheat,  Fallowing,  Soil 
,sical  properties,  Pore  spaces,  Soil  aeration, 
lage  depth. 

iter  content,  bulk  density,  air  permeability,  hy- 
tulic  conductivity,  and  organic  C  were  corn- 
ed for  moldboard-plowed  and  non-tilled  condi- 
ns  at  five  locations  from  the  East-Central  United 
ites  to  the  Great  Plains.  Soils  were  Blount, 
lury,  Nicollet,  Webster,  and  Crete-Butler 
ipped  to  continuous  corn,  and  Alliance  and 
iroc  cropped  to  wheat/fallow.  Major  differences 
soil  physical  characteristics  between  tillage 
ictices  were  largely  confined  to  the  top  75  mm 
soil.  The  volumetric  water  and  organic  C  con- 
its  of  the  0-150  mm  layer  at  time  of  sampling 
lged  from  8  to  66%  and  12  to  75%  higher, 
pectively,  in  no-tilled  than  in  plowed  soils.  Bulk 
asity  was  greater  and  total  porosity  in  the  sur- 
«  layer  was  as  much  as  10%  less  for  no-tilled 
in  for  plowed  treatments.  Because  of  generally 
jher  water  contents  and/or  lower  porosity,  the 
iter-filled  pore  spaces  in  the  0-150  mm  layer  of 
-tilled  soils  was  6-28%  higher  than  that  of 
)wed  soils.  Air  permeability  in  the  surface  layer 
no-tilled  soil  was  less  than  for  plowed,  but  there 
n-e  no  differences  due  to  tillage  in  the  75-150  mm 
pth.  (Rochester-PTT) 
87-03171 


IANSPORT  OF  CONSERVATIVE  TRACERS 
I  THE  FTELD  UNDER  INTERMITTENT 
XK)T>  IRRIGATION, 

gricultural    Research    Service,    Phoenix,    AZ. 
ater  Conservation  Lab. 
S.  Bowman,  and  R.  C.  Rice, 
ater  Resources  Research  WRERAQ,  Vol.  22, 
o.  11,  p  1531-1536,  October  1986.  4  fig,  2  tab,  19 

escriptors:  'Tracers,  *Groundwater  movement, 
Hood  irrigation,  Flow  velocity,  Soil  water,  Irri- 
ition  practices,  Model  studies,  Hydrologic 
ldget. 

he  velocity  of  downward  percolating  water 
easured  using  tracer  concentration  profiles  was 
jmpared  to  the  macroscopic  velocity  calculated 
Dm  a  water  balance.  Experiments  were  per- 
irmed  in  a  37-cu  m  field  plot  under  intermittent 
ood  irrigation.  Five  different  soil  water  tracers 
'ere  used  to  follow  the  movement  of  six  applied 


water  pulses  over  a  period  of  10  months  under  two 
irrigation  regimes.  Mean  water  velocities  measured 
with  the  tracers  averaged  60-70%  greater  than  the 
calculated  macroscopic  velocity.  The  results  indi- 
cated that  a  significant  portion  of  the  applied  water 
moved  downward  through  preferential  flow  paths, 
even  under  unsaturated  conditions.  The  measured 
velocities  were  not  sensitive  to  irrigation  frequency 
as  long  as  total  water  applied  remained  constant. 
The  data  indicate  that  simple  water  balance  models 
may  overestimate  arrival  times  of  surface-applied 
water  and  chemicals  to  groundwater.  (Author's 
abstract) 
W87-03191 


2H.  Lakes 


DETERMINATION  OF  POLLUTION  AND  EU- 
TROPHIC  CONDITIONS  OF  SAPANCA  LAKE 
(TURKEY), 

Marmara  Scientific  and  Industrial  Research  Inst., 

Gebze  (Turkey).   Dept.  of  Nutrition  and  Food 

Technology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02587 


RATIONAL  ALLOCATION  OF  MONITORING 
STATIONS  IN  A  LAKE  BY  MEANS  OF  THE 
SPLINE  TECHNIQUE, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-02598 


INTERACTIVE  ALGORITHM  FOR  THE  PA- 
RAMETER ESTIMATION  OF  COMPLEX  SYS- 
TEMS AND  ITS  APPLICATION  TO  AN  ECO- 
LOGICAL MODELLING  OF  AN  ACTUAL  JAP- 
ANESE LAKE, 

Science  Univ.  of  Tokyo  (Japan).  Dept.  of  Manage- 
ment Science. 

N.  Nishida,  S.  Hiratsuka,  T.  Tanaka,  and  T.  Okino. 
Ecological  Modelling,  Vol.  32,  No.  1-3,  p  85-93, 
June  1986.  2  fig,  1  tab,  6  ref. 

Descriptors:  *Lake  Suwa,  *Phytoplankton,  'Bio- 
mass,  'Multiple-criteria  problems,  'Model  studies, 
•Simulation,  Computer  analysis,  Video  display  ter- 
minals, Lakes,  Simplex  method,  Nonlinear  pro- 
gramming, Mathematical  models. 

An  interactive  algorithm  for  the  parameter  estima- 
tion of  complex  ecological  models  was  used  in  a 
phytoplankton  biomass  model  of  Lake  Suwa 
(Japan),  a  13.3-sq  km  lake  of  4.1  m  mean  depth. 
The  algorithm  is  based  on  the  interactive  algorithm 
of  multiple-criteria  problems  developed  by  Ko- 
bayashi  and  Ichikawa.  The  search  of  unknown 
parameters  was  based  on  the  simplex  method, 
which  is  a  direct  search  method  for  the  solution  of 
unconstrained  nonlinear  programming  problems. 
The  validity  of  the  simulated  results  is  checked  by 
the  modeler  by  interacting  with  the  computer 
using  a  visual  display  terminal.  The  check  of  valid- 
ity is  made  by  pairwise  comparisons.  On  the  basis 
of  the  pairwise  comparisons,  parameter  values  are 
updated  by  the  simplex  method.  Because  the  com- 
parison is  made  by  the  modeler,  the  method  pro- 
posed is  applicable  to  the  following  cases:  (1)  insuf- 
ficient data  are  available  for  use  of  the  least-squares 
method,  (2)  a  number  of  unusual  or  biased  data  are 
included  in  the  measurements,  (3)  there  are  con- 
straints on  the  values  that  the  parameters  may 
have,  (4)  there  may  be  more  unknown  parameters 
than  constraints,  and  (5)  the  predictions  must  agree 
with  observed  behavior  in  terms  of  timing  of 
peaks.  (Rochester-PTT) 
W87-02600 


VALIDATION    OF    A     PROGNOSIS     BASED 
UPON  A  EUTROPHICATION  MODEL, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02602 


ENVIRONMENTAL  GRADIENTS  IN  NORTH- 
WEST FRESHWATER  WETLANDS, 


Corvallis  Environmental  Research  Lab.,  OR. 

W.  D.  Sanville,  H.  P.  Eilers,  T.  R.  Boss,  and  T.  G. 

Pfleeger. 

Environmental  Management  EMNGDC,  Vol.  10, 

No.   1,  p  125-134,  January  1986.   11  fig,  28  ref. 

Descriptors:  'Wetlands,  'Limnology,  'Environ- 
mental gradients,  Bayous,  Bogs,  Marshes,  Swamps, 
Oregon,  Statistical  analysis,  Moisture,  Vegetation. 

Wetland  environmental  characteristics  are  exam- 
ined for  spatial  and  temporal  relationships.  Two 
very  different  Oregon  freshwater  wetlands  provid- 
ed a  range  of  wetland  types.  Results  are  evaluated 
to  determine  the  possible  use  of  environmental 
characteristics  in  defining  wetlands  and  their 
boundaries.  Representative  physical,  hydrological, 
and  edaphic  properties  were  periodically  measured 
in  microplots  along  upland/wetland  transects.  A 
multi-variate  approach  is  stressed  in  the  data  analy- 
sis; correlation,  cluster  analysis,  and  principal  com- 
ponents analyses  were  used.  The  results  indicate 
that  environmental  characteristics  change  quantifi- 
ably,  both  spatially  and  temporally.  The  control- 
ling mechanism  is  moisture;  spatially  in  terms  of 
the  upland/wetland  transect  and  temporally  with 
respect  to  seasonal  response.  These  changes  do  not 
correlate  well  with  vegetation.  Several  hypotheses 
are  offered  as  an  explanation.  (Author's  abstract) 
W87-02615 


EFFICIENT  METHOD  OF  APPLYING  ALUMI- 
NUM SALTS  FOR  SEDIMENT  PHOSPHORUS 
TNACTTVATION  IN  LAKES, 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02635 


CLASSIFICATION  OF  DRAINAGE  BASINS  AC 
CORDING  TO  THEIR  PHYSICAL  CHARAC 
TERISTICS;  AN  APPLICATION  FOR  FLOOD 
FREQUENCY  ANALYSIS  IN  SCOTLAND, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-02683 


CLASSIFICATION  OF  MACROPHYTES  IN 
BODIES  OF  WATER  AND  OF  AQUATIC 
VEGETATION, 

All-Union  Scientific  Research  Inst,  of  Game  Man- 
agement and  Fur  Breeding,  Volga  (USSR). 
V.  G.  Papchenkov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
6,  p  316-320,  November-December  1986.  Translat- 
ed from  Ekologiya,  No.  6,  p  8-13,  November- 
December  1985.  35  ref. 

Descriptors:  'Limnology,  'Classification,  'Macro- 
phytes,  'Aquatic  environment,  'Aquatic  plants, 
•Ecosystems,  Environment,  Aquatic  life,  Aquatic 
habitats,  Ecology,  Plant  morphology,  Floating 
plants,  Submerged  plants,  Amphibious  plants, 
Shores,  Mosses,  Bogs,  Wetlands,  Rooted  aquatic 
plants,  Sea  grasses,  Marsh  plants. 

The  scope  of  the  concepts  'macrophytes  in  bodies 
of  water'  and  'aquatic  plants'  is  discussed.  Classifi- 
cations of  macrophytes  and  macrophytic  vegeta- 
tion in  waters,  constructed  with  consideration  of 
plant  morphology,  biology,  and  ecology,  are  pre- 
sented. Macrophytes  encountered  in  bodies  of 
water  and  streams  of  the  Central  Volga  Region  are 
classified  as  follows:  (1)  hydrophytes,  or  true 
aquatic  plants;  (2)  geophytes,  or  aerial-aquatic 
plants;  and  (3)  near-water  plants.  Hydrophytes  in- 
clude hydrophytes  freely  floating  in  the  water; 
submerged,  rooted  hydrophytes;  hydrophytes 
freely  floating  on  the  surface;  and  rooted  hydro- 
phytes with  floating  leaves.  Geophytes  include 
tall-grass  helophytes;  short-grass  helophytes;  and 
ground-hugging  helophytes.  Near-water  plants  in- 
clude hygrohelophytes;  herbaceous  hygrophytes; 
woody  hygrophytes;  and  hygromesophytes.  The 
concepts,  'aquatic  plants'  and  'plants  of  bodies  of 
water'  should  be  separated,  assigning  to  the  latter 
the  entire  set  of  species  invariably  encountered  in 
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an  aquatic  environment,  and  to  the  former  only 
hydrophytes  and  helophytes.  (Doria-PTT) 
W87-02772 


SANITARY  STUDY  OF  SURFACE  WATER 
AND  OF  THE  BEACH  OF  A  WATER  SPORTS 
AND  LEISURE  COMPLEX, 

Service   des  Maladies   Parasitaires  et  Exotiques, 

Angers  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02777 


VERTICAL  DIFFUSION  IN  MEROMICTIC 
POWELL  LAKE,  BRITISH  COLUMBIA, 

Memorial    Univ.    of  Newfoundland,    St.    John's. 

Dept.  of  Physics. 

B.  Sanderson,  K.  Perry,  and  T.  Pedersen. 

Journal  of  Geophysical  Research  (c)  JGRCEY, 

Vol.  91,  No.  C6,  p  7647-7655,  June  1986.  11  fig,  20 

ref. 

Descriptors:  *Vertical  diffusion,  'Model  studies, 
•Powell  Lake,  British  Columbia,  *Fjords,  'Mero- 
mictic  lakes,  Lakes,  Chlorine,  Water  depth,  Ions, 
Diffusion  coefficient,  Temperature,  Heat  flow, 
Flow,  Physicochemical  properties,  Chemical  prop- 
erties, Hydrology,  Geophysics. 

Simple  diffusion  models  are  developed  to  describe 
vertical  diffusion  in  Powell  Lake,  a  meromictic 
former  fjord  containing  trapped  seawater.  Meas- 
urements of  the  vertical  distribution  of  chlorinity 
are  used  to  determine  the  dependence  of  vertical 
diffusivity  on  depth.  The  vertical  diffusivity  near 
the  bottom  of  the  lake  is  about  four  times  that  of 
the  molecular  diffusivity  of  salt.  On  this  basis,  ions 
with  different  molecular  diffusion  coefficients  will 
be  lost  from  the  bottom  of  the  lake  at  different 
rates,  partially  explaining  the  differences  observed 
in  the  ratios  of  concentrations  of  ions  in  saline 
bottom  water  from  ratios  characteristic  of  sea- 
water.  The  observed  increase  in  temperature  with 
depth  is  shown  to  result  from  the  geothermal  heat 
flux  through  the  bottom  of  the  lake.  (Author's 
abstract) 
W87-O2780 


EFFECTS  OF  DISTURBANCE  ON  EPIPHYTIC 
COMMUNITY  ARCHITECTURE, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
M.  R.  Luttenton,  and  R.  G.  Rada. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  3,  p 
320-326,  September   1986.   11   fig,  3  tab,  29  ref. 

Descriptors:  'Disturbance,  'Epiphytes,  'Ecosys- 
tems, 'Distribution  patterns,  'Ecological  effects, 
'Ecology,  Mississippi  River,  Electron  microscopy, 
Microscopy,  Aquatic  flora,  Distribution,  Ecologi- 
cal distribution,  Waves,  Cladophora,  Turbulent 
flow. 

Microdistributional  patterns  of  attached  algal  com- 
munities on  Cladophora  and  glass  slides  were  com- 
pared under  varying  disturbance  regimes  in  the 
Upper  Mississippi  River,  using  light  and  scanning 
electron  microscopy.  Localized  physical  disturb- 
ance, induced  by  boat  traffic  and  wind-generated 
wave  action  in  the  main  channel,  inhibited  devel- 
opment of  complex  attached  algal  communities  and 
maintained  an  adnate  flora  with  two-dimensional 
architecture.  In  contrast,  communities  protected 
from  disturbance  developed  a  more  complex, 
three-dimensional  architecture.  Communities  on 
Cladophora  and  on  glass  substrates  exposed  to 
similar  levels  of  disturbance  exhibited  a  high 
degree  of  architectural  similarity.  Communities  ex- 
posed to  severe  disturbance  resembled  ones  in 
early  stages  of  colonization  and  development, 
whereas  less  disturbed  communities  were  similar  to 
ones  in  advanced  stages  of  development.  These 
results  demonstrated  that  turbulence  strongly  influ- 
ences the  community  structure  of  periphyton  on 
both  micro-  and  macroscale  levels.  (Author's  ab- 
stract) 
W87-02806 


EFFECTS  OF  CURRENT  VELOCITY  AND 
LIGHT  ENERGY  ON  THE  STRUCTURE  OF 
PERIPHYTON  ASSEMBLAGES  IN  LABORA- 
TORY STREAMS, 


Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 

and  Plant  Physiology. 

A.  D.  Steinman,  and  C.  D.  Mclntire. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  3,  p 

352-361,  September  1986.  22  fig,  4  tab,  37  ref.  NSF 

Grant  BSR-83 18386. 

Descriptors:  'Ecosystems,  'Water  currents,  'Light 
energy,  'Lotic  environment,  'Periphyton,  'Taxon- 
omy, Environment,  Species  composition,  Ecology, 
Synedra,  Achnanthes,  Stigeoclonium,  Algae,  Dia- 
toms, Succession. 

Effects  of  current  velocity  and  light  energy  on  the 
taxonomic  and  physiognomic  characteristics  of 
periphyton  assemblages  were  investigated  in  labo- 
ratory streams.  Initial  colonization  rates  were  relat- 
ed to  current  velocity,  while  the  effects  of  light 
energy  accounted  for  subsequent  differences  in 
species  composition.  Although  the  laboratory  sys- 
tems had  many  species  in  common  during  the  early 
stages  of  colonization,  the  experimental  treatments 
generated  differences  in  rates  of  community  devel- 
opment. Synedra  spp.  were  the  early  colonizers  of 
the  substrate,  followed  by  an  understory  of  Ach- 
nanthes spp.  After  16  days,  Stigeoclonium  tenue 
developed  in  the  streams  exposed  to  the  higher 
photon  flux  density,  but  was  rare  in  the  shaded 
streams.  The  applicability  of  traditional  succession- 
al  theory  to  developmental  patterns  in  lotic  peri- 
phyton assemblages  is  discussed.  (Author's  ab- 
stract) 
W87-02808 


LAKE  ACIDIFICATION  AND  THE  LAND-USE 
HYPOTHESIS:  A  MED-POST-GLACIAL  ANA- 
LOGUE, 

University  Coll.,  London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02810 


MACROPHYTE     GROWTH     ES     SHALLOW 
STREAMS:  FTELD  EMVESTIGATIONS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02887 


MACROPHYTE     GROWTH     IN     SHALLOW 
STREAMS:  BIOMASS  MODEL, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02888 


DECOMPOSITION  STUDIES  EV  TWO  CEN- 
TRAL ONTARIO  LAKES  HAVING  SURFICIAL 
PHS  OF  4.6  AND  6.6, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
J.  F.  M.  Hoeniger. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  489-497,  September 
1986.  7  fig,  2  tab,  54  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Acidic  water,  'Detritus,  'Decomposition, 
•Hydrogen  ion  concentration,  'Microbial  degrada- 
tion, 'Lakes,  Ecosystems,  Particulate  matter,  Re- 
cycling, Nutrients,  Cellulose,  Sediments,  Water 
column,  Shield  lakes,  Anthropogenic  pollution 
sources,  Hypolymnion,  Water  chemistry,  Aquatic 
fungi,  Lake  sediments,  Bacteria,  Seasonal  varia- 
tion. 

The  rates  of  cellulosic  breakdown,  composition  of 
detrital  microflora,  and  density  of  bacterial  popula- 
tions were  determined  in  the  epilimnetic  sediments 
and  water  columns  of  2  poorly  buffered,  oligotro- 
phic,  Canadian  Shield  lakes  having  mean  surficial 
pHs  of  4.6  and  6.6.  The  decomposition  rate  was 
significantly  lower  in  oxic  sediment  of  the  acidfied 
lake  than  of  the  circumneutral  lake,  but  water 
column  rates  were  almost  identical  in  the  2  lakes. 
These  results  are  explained  in  terms  of  the  groups 
of  the  cellulolytic  microorganisms  which  were  ob- 
served by  phase-contrast  microscopy  as  being 
active  at  the  different  sites:  fungi  in  4.6  lake  water 
and  Cytophaga-like  bacteria  in  the  water  and  sedi- 


ment of  6.6  lake.  Cytophaga-like  bacteria  were  also 
the  main  decomposers  in  4.6  lake  sediment,  but 
their  activity  was  restricted  at  porewater  pHi  of 
<  5.0.  Acridine  orange  direct  counts  of  bacteria  in 
the  top  cm  of  sediment  ranged  from  3.7  timet  10  to 
the  8th  power  to  1.0  times  10  to  the  9th  power/g, 
and  counts  in  planktonic  water  samples  range* 
from  490000  to  1200000/ml.  Bacterial  densities  at 
most  sites  decreased  significantly  (P  <  0.001)  from 
August  to  late  October,  but  did  not  show  a  consist- 
ent pattern  of  differences  related  to  pH  (Author's 
abstract) 
W87-02897 


UNDERWATER  LIGHT  CLIMATE  AND  THE 
GROWTH  AND  PIGMENTATION  OF  PLANK- 
TONIC  BLUE-GREEN  ALGAE  (CYANOBAC- 
TERIA)  L  THE  INFLUENCE  OF  LIGHT  QUAN- 
TITY, 

Westfield    Coll.,    London    (England).    Dept    of 
Botany  and  Biochemistry. 
M.  Wyman,  and  P.  Fay. 

Proceedings  of  the  Royal  Society  of  London,  VoL 
B.227,  No.  1248,  p367-380,  April  1986.  6  fig,  1  tab, 
52  ref. 

Descriptors:  'Light  intensity,  'Growth,  'Pigmen- 
tation, 'Plankton,  'Cyanophyta,  Radiation,  Chlo- 
rophyll, Light,  Phycobiliproteins. 

The  influence  on  the  growth  and  pigmentation  of 
eight  strains  of  blue-green  algae  have  been  investi- 
gated, with  variations  in  light  under  defined  labo- 
ratory conditions.  In  light-limited  cultures,  the  rel- 
ative concentrations  of  chlorophyll  and  phycobili- 
proteins per  cell  decline  directly  with  increasing 
radiation.  Once  the  maximum  growth  rate  is 
reached,  exposure  to  higher  photon  flux  densities 
resulted  in  a  further  decline  in  Light-harvesting 
capacity  per  cell,  and  also  in  a  reduction  of  the 
light  adsorption  band  width  because  of  a  preferen- 
tial decrease  in  phycobiliprotein  synthesis.  At  irra- 
diances  lower  than  those  required  for  maiimnm 
growth  rates,  the  net  rates  of  chlorophyll  and 
phycobiliprotein  synthesis  decline  as  growth  be- 
comes progressively  light-limited.  This  appear  to 
be  imposed  by  genotypic  constraints  on  maiimnm 
cell  density,  and  on  the  size  of  photosynthetic  units 
rather  than  by  either  light  or  nutrient  limitations  of 
chlorophyll  and  phycobiliprotein  synthesis.  (See 
also  W87-02909)  (Author's  abstract) 
W87-02908 


UNDERWATER  LIGHT  CLEMATE  AND  THE 
GROWTH  AND  PIGMENTATION  OF  PLANK- 
TONIC BLUE-GREEN  ALGAE  (CYANOBAC- 
TERIA)  H.  THE  ENFLUENCE  OF  LIGHT 
QUALITY, 

Westfield    Coll.,    London    (England).    Dept.    of 
Botany  and  Biochemistry. 
M.  Wyman,  and  P.  Fay. 

Proceedings  of  the  Royal  Society  of  London,  Vol. 
B  227,  No.  1248,  p  381-193,  April  1986.  7  fig,  2  tab, 
27  ref. 

Descriptors:  'Growth  rates,  'Pigmentation, 
'Plankton,  'Cyanobacteria,  'Cyanophyta,  Radi- 
ation, 'Light  intensity,  Phycobiliprotein. 

The  influence  of  light  quality  on  the  growth,  and 
chlorophyll  and  phycobiliprotein  composition  of 
eight  strains  of  planktonic  blue-green  algae  has 
been  investigated.  Growth  rate  in  chromatic  light 
is  a  general  function  of  the  light  absorption  capac- 
ity of  the  cell.  In  Oscillatoria  redekei  and  Gloeotri- 
chia  echinulata  CC1  growth  rates  exceed  the  maxi- 
mum growth  rate  possible  in  white  light,  of  a 
higher  photon  flux  density.  In  green  light  the 
growth  rate  of  six  phycocyanin-rich  strains  is  ap- 
proximately 60-75%  of  that  in  white  light  but 
growth  rate  is  enhanced  in  O.  agardhii  7821  and  G. 
echinulata  CC1  .  With  the  exception  of  these  two 
phycoerythrin-producing  strains,  incubation  in 
blue  light  results  in  a  pronounced  reduction  in 
growth  rate  which  is  associated  with  a  specific 
decline  in  cell  chlorophyll  concentrations.  Cell 
chlorophyll  and  phycobiliprotein  content  is  similar 
in  both  white  and  green  light.  Enhancement  of  the 
growth  rate  in  red  Tight  is  associated  with  a  general 
decline  in  cell  pigment  concentrations.  An  increase 
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cell  chlorophyll:  phycobiliprotein  ratio  also 
an  in  a  number  of  strains  in  red  light,  where 
growth  rate  is  at  or  near  its  maximum  rate,  and 
jloeotrichia  echinulata  CC1  is  the  result  of  a 
rific  reduction  in  the  rate  of  phycoerythrin 
thesis.  The  modulation  of  phycoerythrin  syn- 
sis  in  this  strain  is  influenced  considerably  by 
photon  flux  density  of  red  light.  (See  also  W87- 
09)  (Author's  abstract) 
7-02909 

PECT  OF  CATCHMENT  SIZE  ON  PHOS- 
ORUS  EXPORT, 

Gill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 

■  primary  bibliographic  entry  see  Field  5B. 
7-02941 


STHESIS  AND  ANALYSIS  OF  A  COMPRE- 
NSrvE  LAKE  MODEL  -  WITH  THE  EVAL- 
TION  OF  DIVERSITY  OF  ECOSYSTEMS, 

ional  Inst,  for  Environmental  Studies,  Tsukuba 
>an).  Water  and  Soil  Environment  Div. 
3oda,  and  Y.  Matsuoka. 

)logical  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
1-32,  May  1986.  12  fig,  5  tab,  40  ref,  append. 

scriptors:  'Lake  Kasumigaura,  •Ecosystems, 
mnology,  •Mathematical  models,  *Lakes, 
lytoplankton,  *Zooplankton,  *Fish,  •Opossum 
imp,  •Nutrients,  Japan,  Lake  fisheries,  Species 
ersity. 

■  characteristics  of  Lake  Kasumigaura  (Ni- 
ira,  Japan)  are  summarized,  the  development 
I  verfication  of  ecological  models  of  this  system 
described,  and  species  diversity  within  the 
tern  is  analyzed.  The  comprehensive  lake  be- 
ior  model  of  Lake  Kasumigaura  takes  into  ac- 
int  phytoplankton,  zooplankton,  fishes  and 
>ssum  shrimp,  and  external  nutrient  compart- 
nts.  Nutrient  flows  within  the  lake  were  calcu- 
sd  with  the  model,  and  a  prediction  of  water 
Jhy  estimated  for  1990  is  provided,  with  a 
:ussion  of  policies  for  water  quality  improve- 
nt  The  diversity  of  marketable  fish  for  the 
iod  1956-1982  was  determined  and  is  considered 
e  in  relation  to  the  total  fish  catch  (excluding 
JJfish).  (Rochester-PTT) 
17-02965 


DDELLING   OF   STRATD7D2D   FLOW   AND 
TROPHICATION  IN  RESERVOHtS, 

ntral  Research  Inst  of  Electric  Power  Industry, 

kyo  (Japan).  Civil  Engineering  Lab. 

r  primary  bibliographic  entry  see  Field  5C. 

57-02968 


[REE-DIMENSIONAL  WATER-QUALITY- 
ANSPORT  MODEL  COMPARED  WITH 
ELD  OBSERVATIONS, 

Jtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
d).  Reaktorilaboratorio. 
Virtanen,  J.  Koponen,  K.  Dahlbo,  and  J. 
rkkula. 

ological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
85-199,  May  1986.  5  fig,  4  tab,  10  ref. 

scriptors:  'Ecological  model,  'Field  tests, 
imnology,  •Hydrodynamic  models,  *Dissolved 
ygen,  *Lake  Nasiselka,  'Phosphorus,  'Thermal 
atification,  'Phytoplankton,  •Biomass,  'Trans- 
it Flow  regulation,  Pollution  load,  Finland, 
osport  velocity,  Distribution. 

i  ecological  model  coupled  with  a  hydrodynam- 
one  was  applied  to  lake  Nasiselka,  the  southern- 
wt  sub-basin  of  Lake  Nasijarvi,  central  Finland. 
.  surface  area  is  93  sq  km,  mean  depth  15  m, 
annum  depth  61  m,  and  through-flow  64  cu  m/ 
:.  The  transport  velocities  to  the  ecological 
sdel  were  computed  with  a  three-dimensional 
'drodynamic  sub-model,  and  the  results  were 
inpared  with  the  flow  velocities  measured  in 
81.  In  the  ecological  model  the  transport  veloci- 
s  changed  according  to  the  weather  conditions, 
rough-flow,  and  temperature  stratification.  The 
ological  model  computes  dissolved  oxygen,  total 
phytoplankton    biomass,    biological    oxygen 


demand,  and  sodium  lignosulfonate  taking  into  ac- 
count their  decay,  settling,  mutual  reactions,  load- 
ing and  transport  with  water  flow.  The  model 
validity  was  tested  with  extensive  field  data  for 
1982  and  less  extensive  data  for  summer  1983.  The 
results  showed  reasonable  agreement  with  meas- 
ured values.  The  model  was  used  to  test  the  effects 
of  industrial  loading  and  regulation  of  through- 
flow  on  the  water  quality.  Industrial  loading  af- 
fects the  oxygen  and  algal  distributions  in  the  lake, 
whereas  the  executed  regulation  has  not  changed 
appreciably  the  natural  conditions  in  the  lake.  (Au- 
thor's abstract) 
W87-02970 


EUTROPFflCATION  MODEL  OF  LAKE  KASU- 
MIGAURA, 

Kyoto  Univ.  (Japan).  Faculty  of  Engineering. 
Y.  Matsuoka,  T.  Goda,  and  M.  Naito. 
Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  201-219,  May  1986.  7  fig,  8  tab,  24  ref. 

Descriptors:  'Lake  Kasumigaura,  'Nutrient  dy- 
namics, 'Eutrophication,  'Mathematical  models, 
•Lake  sediments,  'Fish,  Opossum  shrimp,  Detri- 
tus, Phytoplankton,  Grazing,  Japan,  Fish  food, 
Field  tests,  Mass  balance. 

A  mathematical  model  of  nutrient  dynamics  in 
Lake  Kasumigaura  (Japan)  is  described;  it  consists 
of  4  segments  with  14  compartments  in  each  seg- 
ment. The  model  includes  two  phytoplankton  and 
zooplankton  groups  and  cycles  of  N  and  P.  The 
model  performance  agrees  with  field  measure- 
ments and  is  capable  of  simulating  the  ecological 
properties  of  Lake  Kasumigaura.  The  influence  of 
internal  nutrient  load,  especially  that  of  the  'biolog- 
ical pump'  was  shown  to  be  significant.  The  simu- 
lation showed  that  fishes  and  opossum  shrimp  in- 
fluence significantly  the  lake's  water  quality;  a 
model  was  developed  of  'fresh  sediment',  which  is 
edible  by  fishes  and  opossum  shrimp.  This  model 
describes  the  mass  balance  among  the  settling  of 
detritus  and  phytoplankton,  the  first-order  decay, 
and  animal  grazing.  (Rochester-PTT) 
W87-02971 


BOX  MODEL  FOR  PREDICTION  OF  WATER 
QUALITY  IN  EUTROPinC  LAKES, 

National  Inst  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

K.  Muraoka,  and  T.  Fukushima. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  221-236,  May  1986.  5  fig,  5  tab,  15  ref. 

Descriptors:  'Eutrophic  lakes,  'Box  models,  'Seg- 
mented models,  'Limnology,  'Long-term  predic- 
tion, 'Water  quality,  Prediction,  Lakes,  Peclet 
number,  Japan,  Lake  Kasumigaura,  Mathematical 
models,  Advection,  Dispersion. 

A  box  model  to  be  used  for  long-term  prediction  of 
water  quality  in  shallow  eutrophic  lake.  The  re- 
quired box  number  can  be  determined  from  the 
condition  of  coincidence  of  zeroth  moments  be- 
tween solution  curves  of  both  box  and  advection- 
dispersion  models.  Factors  to  be  considered  are 
two  dimensionless  values:  P  sub  e  (the  Peclet 
number)  and  P  sub  k,  which  is  the  ratio  of  reaction 
rate  to  advection.  For  non-conservative  material, 
discussion  of  the  higher-ordered  moments  is  diffi- 
cult If  the  material  is  conservative,  taking  P  sub  k 
=  0,  the  condition  of  coincidences  of  the  second 
moment  can  be  discussed  in  correcting  the  value  of 
the  dispersion  coefficient.  This  modification  is  nec- 
essary for  large  P  sub  e,  but  in  the  case  of  P  sub  e 
<  or  =  1,  no  correction  is  needed;  the  authors 
confirmed  that  P  sub  e  in  many  shallow  lakes  is  not 
this  large.  For  box  segmentation,  the  partition  sites 
should  be  selected  as  each  box  possibly  has  reten- 
tion times  evaluated  by  both  advective  flow  and 
exchange  flow.  The  box  model  proposed  here  was 
applied  to  Lake  Kasumigaura  (Japan),  where 
plenty  of  field  data  were  available,  and  after  con- 
firmation of  its  appropriateness  for  water-quality 
prediction,  it  was  extended  to  12  other  lakes  in 
Japan  with  satisfactory  results.  (Rochester-PTT) 
W87-02972 
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NUTRIENT  AND  TRACE  METAL  FLUXES  IN 
THE  MAGELA  CREEK  SYSTEM  NORTHERN 
AUSTRALIA, 

Chisholm  Inst  of  Tech.,  Melbourne  (Australia). 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  2E. 
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STUDY  OF  DISSOLVED  OXYGEN  BUDGETS 
IN  NATURAL  AND  ARTIFICIAL  LAKES, 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

M.  Takasaki,  A.  Sato,  M.  Okada,  and  R.  Sudo. 
Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  283-292,  May  1986.  7  fig,  10  ref. 

Descriptors:  'Limnology,  'Dissolved  oxygen 
budgets,  'Artificial  lakes,  'Lake  Yunoko,  Lake 
Kamafusa,  'Hypoliminion,  'Lake  sediments, 
Lakes,  Japan,  Sediment  oxygen  demand,  Seasonal 
variation,  Field  tests,  Mathematical  models. 

A  field  survey  was  conducted  to  evaluate  the 
major  factors  that  control  dissolved  oxygen  (DO) 
concentration  two  Japanese  lakes:  Lake  Yunoko 
(0.33  sq  km)  and  Lake  Kamafusa  (2.66  sq  km). 
Seasonally  measured  DO  profiles  resulted  from 
phenomena  such  as  oxygen  production  by  photo- 
synthesis, oxygen  consumption  by  respiration, 
and/or  sediment  oxygen  demand.  A  mathematical 
model  was  developed  for  calculating  DO  concen- 
tration in  lakes.  Major  factors  controlling  hypolim- 
netic  oxygen  demand  were  calculated.  It  was  dem- 
onstrated that  the  largest  depletion  of  DO  at  the 
bottom  layer  was  caused  mainly  by  the  sediment 
oxygen  demand  at  Lake  Yunoko  in  early  summer. 
After  DO  depletion  in  the  hypolimnion,  water 
column  oxygen  demand  became  the  dominant 
factor  controlling  vertical  profiles  of  DO.  (Au- 
thor's abstract) 
W87-02976 


COST  ANALYSIS  OF  THE  ADVERSE  EFFECTS 
OF  ALGAL  GROWTH  IN  WATER  BODDZS  ON 
DRINKING  WATER  SUPPLY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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REVIEW  OF  THE  ROLE  OF  BED  DEPOSITS 
EV  THE  PHOSPHATE  EUTROPHICATION  OF 
LAKES  AND  RTVERS, 

Mid-Kent  Coll.  of  Higher  and  Further  Education, 

Chatham  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
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ASSOCIATION  BETWEEN  SOME  PLANK- 
TONIC  SPECIES  AND  PHYSICOCHEMICAL 
CHARACTERISTICS  OF  THE  WATER  OF 
LOKTAK  LAKE,  MAND7UR,  INDIA, 

Jawaharlal    Nehiru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

B.  Bhatia,  H.  L.  Sarkar,  D.  K.  Banerjee,  and  I. 

Haq. 

International   Journal   of  Environmental    Studies 

JJEVAW,  Vol.  26,  No.  1/2,  p  111-123,  1985.  13 

fig,  2  tab,  19  ref. 

Descriptors:  'Phytoplankton,  'Limnology, 
•Loktak  Lake,  *Takmu  fish  farm,  'Zooplankton, 
•Seasonal  variations,  Diatoms,  Chlorophyta,  Pro- 
tozoa, Hydrogen  ion  concentration,  Dissolved 
oxygen,  Carbon  dioxide,  Bicarbonates,  Calcium, 
Cladocera,  India. 

Observations  were  made  during  24-hr  periods  at  4- 
hr  intervals  on  the  phytoplankton  and  zooplankton 
in  surface  and  bottom  water  samples  from  Loktak 
Lake  (India),  for  the  months  of  December  1977, 
April  1978,  July  1978,  and  December  1978.  The 
part  of  the  lake  sampled  was  the  Takmu  Fish 
Farm,  which  is  well  protected  and  subject  to  mini- 
mal perturbations.  Attempts  were  made  to  corre- 
late the  abundance  of  phytoplankton  and  zooplank- 
ton with  water  temperature,  pH,  dissolved  oxygen 
(DO),  free  C02,  bicarbonate,  and  Ca(2+).  Highly 
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significant  correlations,  postive  and  negative,  were 
observed  between  the  diurnal  and  seasonal  vari- 
ations of  physicochemical  characteristics  with 
those  of  total  phytoplankton  and  zooplankton  of 
certain  species  of  diatoms,  Chlorophyceae,  Proto- 
zoa, and  Cladocera.  (Rochester-PTT) 
W87-03025 


EFFECTS  OF  VARIATION  IN  STREAMSIDE 
HABITATS  ON  THE  COMPOSITION  OF 
MOUNTAIN  SALAMANDER  COMMUNITIES, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Biology. 

M.  T.  Southerland. 

Copeia,  No.  3,  p  731-741,  August  1986.  4  fig,  2  tab, 

33  ref. 

Descriptors:  'Salamanders,  'Rivers,  'Mountains, 
'Streambank  cover,  'Predation,  'Ecology,  North 
Carolina,  Lost  Cove  Creek,  North  Harper  Creek, 
Wilson  Creek,  Populations,  Habitats. 

Different  assemblages  of  salamanders  were  found 
in  different  mountain  streams  within  the  same  wa- 
tershed (eight  first-  or  second-order  streams  flow- 
ing into  Lost  Cove  Creek  and  North  Harper 
Creek,  in  the  Wilson  Creek  watershed  of  Avery 
County,  North  Carolina).  The  species  composition 
at  each  stream  varied  according  to  whether  one  or 
two  semi-aquatic  species  were  present.  Where 
more  than  50%  of  the  streambank  possessed  cover, 
two  semi-aquatic  species  occurred.  The  results  of 
three  studies  indicate  that  the  habitat  affected 
interactions  within  this  salamander  community. 
The  semi-aquatic  Desognathus  monticolus  was 
found  farther  from  water  in  streams  with  the  larger 
semi-aquatic  D.  quadramaculatus  than  in  streams 
without  it.  At  a  densely  populated  site,  streambank 
burrows  were  monopolized  by  large  desmognath- 
ines.  The  addition  of  rock  or  woody  streambank 
cover  to  small  streams  increased  the  numbers  of 
salamanders  found  in  subsequent  searches.  Habitat 
differences  along  mountain  streams  are  important 
in  determining  the  structure  of  salamander  commu- 
nities because  they  can  moderate  the  effects  of 
predation.  (Rochester-PTT) 
W87-03082 


LEAF  LITTER  PROCESSING  AND  THE  ASSO- 
CIATED INVERTEBRATE  FAUNA  IN  A  TALL- 
GRASS  PRAIRIE  STREAM, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
D.  L.  Smith. 

American  Midland  Naturalist  AMNAAF,  Vol. 
116,  No.  1,  p  78-86,  July  1986.  2  fig,  3  tab,  24  ref. 
KWRRI/OWRT  Grant  B-063-KAN. 

Descriptors:  'Leaf  litter,  'Invertebrates,  'Stream 
fauna,  'Tallgrass  prairie,  'Kings  Creek,  Kansas, 
Leaf  packs,  Hackberry,  Elm,  Chinquapin  oak,  Bur 
oak,  Sycamore,  Riffles,  Pools,  Density,  Food,  De- 
tritus, Decomposition. 

Processing  rates  and  invertebrate  colonization  of 
leaf  material  were  measured  from  November  1980 
through  April  1981  in  a  tallgrass  prairie  stream 
(Kings  Creek,  Kansas).  Processing  rates  of  artifical 
leaf         packs  varied  among         species 

(hackberry  >  elm  >  chinquapin  oak  >  bur 

oak  >  sycamore)  and  between  sites  (riffle  >  pool). 
Sycamore  and  bur  oak  packs  were  colonized  by 
more  invertebrates  (primarily  collector-scrapers) 
than  were  hackberry,  elm,  and  chinquapin  oak. 
Both  leaf  packs  and  samples  of  natural  leaf  aggre- 
gations from  riffles  contained  more  organisms 
(shredders  in  natural  aggregates  and  collector- 
scrapers  in  leaf  packs)  than  did  leaf  samples  from 
the  pools.  Differences  in  invertebrate  density  be- 
tween riffle  and  pool  were  greater  for  artificial  leaf 
packs  than  for  natural  leaf  aggregations.  These 
differences  may  result  from  leaf  pack  construction 
as  well  as  the  natural  distribution  of  leaf  material 
within  the  stream.  In  Kings  Creek,  the  slow  pro- 
cesssing  rates,  the  relatively  low  densities  and  di- 
versity of  macroinvertebrates,  as  well  as  their 
types  and  distribution,  suggest  that  (1)  leaf  material 
is  used  more  as  habitat  than  as  a  food  source,  and 
(2)  macroinvertebrates  are  not  likely  to  play  a 
major  role  in  degradation  of  leaf  litter.  (Author's 
abstract) 
W87-03097 


DISSOLVED  ORGANIC  MATTER  IN  ANOXIC 
PORE  WATERS  FROM  MANGROVE  LAKE, 
BERMUDA, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5 A. 
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ACYCLIC        ARCHAEBACTERIAL        ETHER 
LIPIDS  IN  SWAMP  SEDIMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
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MATHEMATICAL  PREDICTION  OF  THER- 
MAL STRATIFICATION  OF  LAKE  OSTROVO 
(VEGORinS),  GREECE, 

Thessaloniki  Univ.,  Salonika  (Greece).  Dept.  of 

Hydraulics. 

C.  Babajimopoulos,  and  F.  Papadopoulos. 

Water  Resources  Research  WRERAO,  Vol.  22, 

No.  11,  p  1590-1596,  October  1986.  5  fig,  25  ref. 

Descriptors:  'Lake  Ostrovo,  'Greece,  'Limnolo- 
gy, 'Water  temperature,  'Thermal  stratification, 
'Mathematical  analysis,  Model  studies,  Eddy  diffu- 
sion, Stratification,  Hypolimnion,  Epihmnion, 
Temperatures. 

A  one-dimensional  areally  averaged  model  was 
used  for  the  prediction  of  the  annual  vertical  tem- 
perature profile  in  Lake  Ostrovo  (Vegoritis), 
Greece.  Eddy  diffusivities  were  assumed  to  be 
given  by  the  product  of  the  eddy  diffusivities  in  the 
absence  of  stratification,  and  a  function  of  a  gradi- 
ent Richardson  number.  The  head  exchange  be- 
tween the  lake  and  the  atmosphere  was  formulated 
by  the  energy  balance  approach,  and  the  bottom  of 
the  lake  was  considered  to  be  insulated.  The  major 
conclusion  of  this  paper  is  that  a  one-dimensionally 
areally  averaged  model  can  be  used  to  adequately 
describe  the  stratification  process  in  Lake  Ostrovo. 
The  following  specific  conclusions  also  apply.  (1) 
the  Richardson  number  formulation  for  the  com- 
putation of  the  eddy  diffusivities  is  adequate  for 
describing  the  distribution  of  the  heat  content  in 
the  lake  qualitatively.  The  quantitative  success  of 
this  formulation  requires  the  determination  of  the 
three  coefficients  theta,  gamma  and  lambda,  in  the 
equations  K  sub  o  =  (theta)(w*),  where  K  sub  is 
the  eddy  diffusivity  in  the  absence  of  stratification 
and  w*  is  the  friction  velocity  of  the  wind.  It  was 
found  that  higher  values  of  theta  result  in  lower 
epilimnion  temperatures.  Coefficient  gamma  af- 
fects only  the  hypolimnion  temperatures.  Increas- 
ing this  coefficient  results  in  the  hypolimnion  tem- 
perature being  decreased.  Coefficient  lambda  af- 
fects the  temperature  profile  in  the  opposite  way  to 
that  of  theta.  It  was  found  that  the  values  of  theta, 
gamma,  and  lambda  for  Lake  Ostrovo  are  theta  = 
0.0012,  gamma  =  0.005,  and  lambda  =  -0.5,  re- 
spectively. The  temperature  profiles  obtained  by 
the  model  are  dependent  upon  the  portion  of  the 
solar  radiation  absorbed  in  the  surface  layer  beta. 
In  Lake  Ostrovo,  a  value  of  B  =  1  seems  to  be 
appropriate.  (Lantz-PTT) 
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DISTRIBUTION  AND  STANDING  CROP  OF 
LIVING  AND  DEAD  ROOTS  IN  THREE  WET- 
LAND CAREX  SPECIES, 

Ithaca  Coll.,  NY.  Dept.  of  Botany. 

J.  M.  Bernard,  and  K.  Fiala. 

Torrey  Botanical  Club  Bulletin,  Vol.  113,  No.  1,  p 

1-5,  January-March,    1986.    1   fig,  2  tab,   26  ref. 

Descriptors:  'Distribution  patterns,  'Standing 
crops,  'Roots,  'Wetlands,  Carex  rostrata,  Carex 
trichocarpa,  Carex  lasiocarpa,  Soil  profiles,  Phe- 
nology, Ecosystems. 


Living  and  dead 
rostrata  Stokes,  C. 
carpa  Ehrh.  were 
in  the  soil  profile 
living  roots  in  a 
relatively  low,  1 
standing  crop  val 
Carex  trichocarpa 
4948  g/sq  m  in  C. 


root  standing  crops  of  Carex 

trichocarpa  Muhl.,  and  C.  lasio- 

estimated,  and  their  distribution 

determined.  The  percentage  of 

total   root  standing  crop   was 

1.9-18.8%,   while  below-ground 

ues  were  high,  2237  g/sq  ,  om 

,  4464  g/sq  m  in  C.  rostrata,  and 

lasiocarpa.  Living  roots  contrib- 


uted less  than  600  g/sq  m  in  the  three  species. 
Carex  rostrata  had  almost  70%  of  living  roots  from 
0-10  cm,  C.  trichocarpa  63.9%  from  5-15  cm,  and 
C.  lasiocarpa  92%  in  the  0-5  cm  layer  of  the  toil 
profile.  (Author's  abstract) 
W87-03204 


GROWTH  AND  SURVTVAL  OF  GIANT  RAG- 
WEED (AMBROSIA  TRD7IDA  L.)  DM  A  DELA- 
WARE  RTVER  FRESHWATER  TIDAL  WET- 
LAND, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  DepL  of 

Biology. 

F.  A.  Sickels,  and  R.  L.  Simpson. 

Torrey  Botanical  Club  Bulletin,  Vol.  112,  No.  4,  p 

368-375,  October-December,  1985.  6  fig,  2  tab,  30 

ref. 

Descriptors:  'Ragweed,  'Ambrosia  trifida,  'Dela- 
ware River,  'Wetlands,  'Plant  growth,  Plant  pop- 
ulations, Tidal  marshes,  Distribution  patterns,  Bio- 
mass,  Plant  physiology,  Roots. 

The  survivorship,  phenology,  production,  and  dis- 
tribution of  the  annual  species  Ambrosia  trifida  L. 
in  a  Delaware  River  freshwater  tidal  wetland, 
were  studied  during  1982.  Germination  began  in 
mid-April  with  maximum  seedling  density  reached 
in  mid-May.  Survivorship  exceeded  92%  through 
June  and  then  declined  gradually  to  23%  by  late 
September.  Flowers  were  initiated  in  late  July, 
with  seeds  ripening  in  September.  Maximum 
height  (298.8  =  or  -  33.7  cm/plant)  was  attained  in 
late  September,  as  was  maximum  shoot  (73.8  +  or 
-  45.6  g/plant)  and  root  (32.7  +  or  -  37.0  g/plant) 
biomass.  Peak  standing  crop  (3265.6  g/sq  m  shoot 
and  1500.9  g/sq  m  root)  occurred  in  late  August 
Leaf  mortality  was  162.1  g/sq  m.  Net  production 
corrected  for  leaf  loss  and  survivorship  was  6573.8 
g/sq  m,  the  highest  rate  of  production  yet  reported 
for  a  freshwater  tidal  wetland  macrophyte.  Seed 
production,  estimated  in  late  September,  was 
12,958  seeds/sq  m  with  17%  showing  signs  of 
predation;  apparent  survival  was  approximately 
1%  based  on  maximum  seedling  density.  Trans- 
plant experiments  showed  that  Ambrosia  seedlings 
survived  to  reproduce  in  two  locations,  its  normal 
levee  habitat  and  near  the  upland  forest  border,  a 
habitat  isolated  from  a  seed  source.  Transplants  did 
not  survive  in  the  stream  channels,  apparently  due 
to  scouring  and  length  of  inundation  or  in  the 
poorly  drained  high  marsh  due  to  lack  of  tolerance 
of  seedlings  to  water-logged  soils  and  to  shading 
by  other  species.  Thus,  although  A.  trifida  can 
dominate  the  levee  habitat,  its  colonization  of  other 
habitats  seems  doubtful.  (Author's  abstract) 
W87-03207 


VEGETATION  OF  THE  LOW-SHRUB  BOGS 
OF  NORTHERN  NEW  JERSEY  AND  ADJA- 
CENT NEW  YORK:  ECOSYSTEMS  AT  THEIR 
SOUTHERN  LIMIT, 

Bergen  Community  Coll.,  Paramus,  NJ.  Div.  of 

Natural  Sciences  and  Mathematics. 

L.  M.  Lynn,  and  E.  F.  Karlin. 

Torrey  Botanical  Club  Bulletin,  Vol.  112,  No.  4,  p 

436-444,  October-December,  1985.  1  fig,  2  tab,  27 

ref. 

Descriptors:  'Bogs,  'New  Jersey,  'New  York, 
•Ecosystems,  Vegetation,  Hydrogen  ion  concen- 
tration, Calcium,  Chamaedaphne  calyculata,  Deco- 
don  verticilatus,  Kalmia  angustifolia,  Vaccinium 
corymbosum,  Peat  bogs,  Ecology. 

The  vegetation  of  six  low-shrub  bogs  located  near 
the  glacial  boundary  was  quantified  using  phytoso- 
ciological  methods.  Based  on  pH  and  Ca  ion  con- 
centrations, these  peatlands  were  all  weakly  miner- 
otrophic  to  ombrotrophic  systems.  The  dominant 
vascular  species  were  Chamaedaphne  calyculata, 
Decodon  verticillatus,  Kalmia  angustifolia  and 
Vaccinium  corymbosum.  A  number  of  plant  spe- 
cies which  are  characteristic  of  northern  peatlands 
and  which  reach  their  southern  distributional  limit 
in  the  study  region,  were  absent  from  the  low- 
shrub  bogs  studied,  although  Andromeda  glauco- 
phylla  and  Kalmia  polifolia  were  present.  Several 
species  were  also  present  in  all  of  the  study  sties 
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hich  are  not  usually  found  in  low-shrub  bogs 
cated  further  north.  (Author's  abstract) 
87-03208 


FFECT  OF  02  CONCENTRATION  ON  DARK 

2   OXIDATION   IN   WHOLE   CELLS   OF   A 

ARINE  SULFUR  PHOTOSYNTHETIC  BAC- 

ERIUM  (CHROMATIUM  SP.  STRAIN  MIAMI 

9S  1071), 

stitute  of  Physical  and  Chemical  Research,  Sai- 

ma  (Japan). 

>r  primary  bibliographic  entry  see  Field  2L. 
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HROMATIC  REGULATION  OF  PHOTOSYS- 
EM  COMPOSITION  IN  THE  PHOTOSYN- 
ftETIC  SYSTEM  OF  RED  AND  BLUE-GREEN 
LGAE, 

ational  Inst,  for  Basic  Biology,  Okazaki  (Japan). 
Fujita,  K.  Ohki,  and  A.  Murakami, 
ant  and  Cell  Physiology  PCPHA,  Vol.  26,  No.  8, 
1541-1548,  1985.  3  fig,  18  ref. 

escriptors:  •Photosynthesis,  'Cyanophyta,  *Red 
gae,  'Light  intensity,  Chlorophyll  a,  Phycobilin, 
ight  penetration,  Electron  transport. 

chromatic  adaptation  in  the  photosynthetic 
lantum  yield  for  the  light  mainly  absorbed  by 
ilorophyll  a  (Chi  a  light),  was  studied  with  one 
d  and  three  blue-green  algal  strains.  When  the 
Us  were  grown  under  a  weak  Chi  a  light,  the 
lantum  yield  in  all  strains  increased.  Comparison 

photosystem  (PS)  compositions,  including  phy- 
ibilin  (PBP)  and  Chi  a  antennae,  reaction  centers 
and  II.  In  cells  grown  under  the  light  mainly 
'sorbed  by  PBP  and  Chi  a,  changes  in  quantum 
eld  could  be  attributed  to  changes  in  the  ratio  of 
5  I/II,  and  becomes  larger  than  1  under  PBP 
iht,  but  decreases  to  1  in  most  cases  under  Chi  a 
dit.  The  change  in  the  PS  I/II  ratio  is  due  solely 

the  changes  in  the  PS  I  population  in  the  cell; 
S  II  remains  constant.  These  results  are  similar  to 
e  intensity-dependent  response  in  PS  composi- 
)n.  A  common  hypothesis  for  both  the  chromatic 
id  intensity-induced  regulation  of  PS  composition 
as  proposed  based  on  the  idea  of  balance  between 
e  electron  flow  from  H20  to  NADP  driven  by 
3  I  and  II  and  the  cyclic  one  driven  by  PS  I. 
Luthor's  abstract) 
'87-03212 


RATER  LAKE,  OREGON:  A  RESTRICTED 
4SIN  WITH  BASE-OF-SLOPE  APRONS  OF 
ONCHANNELIZED  TURBUHTES, 

eological  Survey,  Menlo  Park,  CA. 

or  primary  bibliographic  entry  see  Field  2J. 

'87-03220 


EVIEW  OF  SELECTIVE  WITHDRAWAL 
ERFORMANCE  IN  THE  FORT  WORTH  DIS- 
RICT, 

rmy  Engineer  District,  Fort  Worth,  TX. 
or  primary  bibliographic  entry  see  Field  6B. 
'87-03229 


PERATIONAL  TOOLS:  OPTIMAL  CONTROL 
F  RESERVOIR  WATER  QUALITY, 

xmy  Engineer  Waterways  Experiment  Station, 

icksburg,  MS.  Hydraulics  Lab. 

or  primary  bibliographic  entry   see  Field   5G. 

'87-03239 


ELECTIVE  WITHDRAWAL  NEEDS  FOR 
AKE  GREESON  ARKANSAS  INTAKE  STRUC- 
URE, 

Jmy  Engineer  Waterways  Experiment  Station, 

'icksburg,  MS. 

or  primary   bibliographic   entry   see   Field   5G. 

/87-03242 


ELECTIVE  WITHDRAWAL  STRUCTURE  OP- 
RATION  EXPERIENCES  IN  ORD, 

amy  Engineer  Div.  Ohio  River,  Cincinnati, 
'or  primary  bibliographic  entry  see  Field  8A. 
V87-03243 


STUDY     ON     CHEMICAL     BEHAVIOR     BE- 
TWEEN SEDIMENT  AND  UPPER  WATER, 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-03251 


STATISTICAL  ANALYSIS  OF  THE  RELA- 
TIONSHIP BETWEEN  WATER  QUALITY  PA- 
RAMETERS AND  DISCHARGE  AT  EIGHT 
STATIONS  ON  THE  RHINE  FROM  1959  TO 
1974  (ANALYSE  STATISTIQUE  DES  RELA- 
TIONS LIANT  LES  PARAMETRES  DE  QUA- 
LITE  D'EAU  ET  LE  DEBIT  DU  RHTN  EN  HUTT 
STATIONS  DE  1959  A  1974), 
Electricite  de  France,  Chatou. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03282 


CHEMICAL  MASS  BALANCE  OF  A  SMALL 
BASEN  IN  A  WET  MONSOONAL  ENVIRON- 
MENT AND  THE  EFFECT  OF  FAST-GROW- 
ING PLANTATION  FOREST, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
Aardwetenschappen. 
L.  A.  Bruijnzeei. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity  /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  229- 
239,  3  tab,  27  ref.  NFATR  (WOTRO)  Project  No. 
W7&45. 

Descriptors:  'Chemical  mass  balance,  'Basins, 
'Tropical  regions,  'Plant  growth,  Vegetation  re- 
growth,  Java,  Indonesia,  Calcium,  Magnesium, 
Sodium,  Phosphorus,  Silicates,  Forests,  Nutrients. 

A  chemical  mass  balance  is  presented  for  a  19  ha 
basin  in  central  Java  (Indonesia)  underlain  by  ande- 
sitic  tuffs.  Net  losses  of  major  elements  in  kg/ha/yr 
amount  to  19.1  (Ca),  26.5  (Mg),  14.1  (Na),  12.4  (K) 
and  527  (Si02).  Ortho-P  accumulates  at  a  rate  of 
0.2  kg/ha/yr.  The  vigorously  growing  vegetation 
(plantation  forests  of  Agathis  dammara)  acts  as  a 
long-term  sink  for  nutrients,  rendering  the  catch- 
ment chemical  flux  an  underestimate  of  the  true 
chemical  denudation  rate.  Actual  immobilization 
of  nutrients  by  the  basin  vegetation  during  the 
study  year  was  evaluated  by  determining  its  bio- 
mass  and  chemical  content.  Results  indicate  that 
the  traditional  budget  approach  underestimates  the 
rate  of  chemical  weathering  by  75%  (ca),  33% 
(Mg),  17%  (Na),  70%  (K)  and  12%  (Si02).  The 
need  to  evaluate  the  role  of  vegetation  in  budget 
studies  is  stressed.  Comparisons  with  data  from 
other  locations  are  made  and  applications  of  the 
results  in  land  and  forest  management  are  suggest- 
ed. (See  also  W87-03272)  (Author's  abstract) 
W87-03291 


BUDGET  OF  WATER  AND  ITS  CONSTITU- 
ENTS FOR  LAKE  TAUPO  (NEW  ZEALAND), 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Geography. 
C.  J.  Schouten. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity  /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  277- 
297,  4  fig,  7  tab,  23  ref. 

Descriptors:  'Hydrologic  budget,  'Lake  Taupo, 
•New  Zealand,  'Lake  morphology,  Water  pollu- 
tion effects,  Stream  discharge,  Chemical  analysis, 
Precipitation,  Hydroelectric  plants,  Nitrogen, 
Phosphorus. 

Outputs  of  water  and  its  constituents  from  streams 
draining  into  Lake  Taupo  were  investigated  over 
the  period  1976-1979.  Special  attention  was  given 
to  the  effects  of  volcanic  processes  and  of  the 
activities  of  man.  The  water  budget  showed  that 
about  95%  of  the  outflow  of  Lake  Taupo  can  be 
accounted  for  by  surface  inflows  and  direct  pre- 
cipitation to  the  lake.  About  60%  of  the  chloride 


Lakes — Group  2H 

and  sodium  cannot  be  attributed  to  measurable 
sources,  and  is  presumably  of  geothermal  origin. 
Most  of  these  geothermal  springs  are  believed  to 
enter  below  the  lake.  Hydroelectric  power 
schemes  have  resulted  in  a  16%  increase  in  lake 
outflow,  but  not  in  important  changes  of  the  load- 
ing of  nitrogen  and  phosphorus  components.  Fur- 
ther increases  in  nitrate-N  outputs  of  the  basin  as  a 
result  of  agriculture  or  forestry  threatens  the 
trophic  status  of  Lake  Taupo.  (See  also  W87- 
03272)  (Author's  abstract) 
W87-03295 


STREAM  SOLUTE  SOURCES  AND  VARI- 
ATIONS IN  A  TEMPERATE  GRANITE  DRAIN- 
AGE BASIN, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03296 


DIFFERENT  TECHNIQUES  FOR  THE  COM- 
PUTATION OF  RIVER  NUTRIENT  LOADS 
(METHODOLOGIES  DE  QUANTIFICATION 
DES  FLUX  DE  NUTRIMENTS  EN  RIVIERE), 

Centre    National    du    Machinisme    Agricole,    du 
Genie    Rural,    des    Eaux    et    des    Forets,    Lyon 
(France). 
P.  Balland. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  333- 
345,  7  fig,  1  tab,  17  ref. 

Descriptors:  'Nutrients,  'Rivers,  'Data  acquisi- 
tion, River  flow,  Chemical  analysis,  Mathematical 
analysis,  Mathematical  studies,  Model  studies. 

The  choice  of  an  appropriate  technique  for  quanti- 
fying nutrient  loads  in  rivers,  depends  on  the 
amount  of  data  available  for  both  nutrient  concen- 
tration C  and  river  flow  Q.  The  following  alterna- 
tives are  discussed:  (a)  total  lack  of  data  for  both  C 
and  Q;  (b)  no  a  priori  link  considered  between  C 
and  Q;  and  (C)  a  particular  relation  between  C  and 
Q  is  explicitly  assumed,  and  this  approach  in- 
volves: (i)  a  stochastic  model  which  gives  an  esti- 
mation of  the  prediction  error,  allowing  for  optimi- 
zation of  th  sampling  time  interval;  (ii)  a  determi- 
nistic model  which  identifies  the  best  C=f(Q) 
function  and  then  uses  it  in  the  computation  of 
loads.  A  combination  of  methods  (b)  and  (ii)  is 
described  as  well.  The  accuracy  of  load  computa- 
tion directly  dependent  on  the  amount  of  data 
available,  and  the  author  recommends,  when  ap- 
propriate, comparative  testing  of  the  different  tech- 
niques. (See  also  W87-03272)  (Author's  abstract) 
W87-03298 


ROLE  OF  DETENTION  BASINS  FOR  STORM- 
WATER  QUALITY  CONTROL, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03301 


HEAVY  METAL  CONTENT  IN  SEDIMENTS 
OF  LAKES  IN  SOUTHERN  BAVARIA  AS  A 
SIGN  OF  LONG-TERM  ENVIRONMENTAL 
IMPACT, 

Munich   Univ.   (Germany,   F.R.).   Geographische 

Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03305 


INFLUENCE  OF  CATASTROPHIC  FLOODS 
ON  WATER  QUALITY  AS  RECORDED  IN  THE 
SEDIMENTS  OF  BLAGDON  LAKE,  ENGLAND, 

Polytechnic  Wolverhampton  (England). 
J.  P.  Smith,  S.  B.  Bradley,  M.  G.  Macklin,  and  J.  J. 
Cox. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
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Field  2— WATER  CYCLE 


I 


Group  2H — Lakes 

Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  421- 
430,  4  fig,  1  tab,  17  ref. 

Descriptors:  •Floods,  *Water  quality,  *Lake  sedi- 
ments, *Blagdon  Lake,  England,  Chemical  analy- 
sis, Water  analysis,  Heavy  metals,  Reservoirs,  Sedi- 
mentology,  Magnetic  studies. 

Studies  of  the  relation  between  water  quality  and 
sediment  in  Blagdon  Reservoir,  southwest  Eng- 
land, are  discussed  in  the  context  of  varying 
sources  and  rates  of  supply  of  sediment.  Early 
deposits  in  the  lake  are  contrasted  with  later  sedi- 
ments some  of  which  are  derived  from  a  major 
flood  in  1968.  Selective  chemical  extractions  are 
shown  to  be  highly  effective  in  discriminating  be- 
tween the  binding  sites  of  heavy  metals  in  lake 
sediments  and  thus  allow  the  formulation  of  clearly 
defined  hypotheses  about  water  quality/sediment 
relationships  for  Blagdon  Reservoir.  The  sedimen- 
tological  techniques  used  distinguish  between 
styles  of  sedimentation  in  a  way  that  complements 
and  confirms  the  reality  of  changes  suggested  by 
chemical  and  magnetic  techniques.  They  may  also 
suggest  ways  in  which  pulsed  storm  events  may  be 
set  within  the  framework  of  longer  term,  time- 
independent  (ageing)  processes  within  lake.  Mag- 
netic methods,  which  are  relatively  rapid  and  are 
non-destructive,  enable  the  detailed  study  of  a 
single  core  to  be  extrapolated  across  a  lake  basin 
and  provides,  in  the  case  of  Blagdon,  the  possibili- 
ty of  investigating  sediment  chemical  and  mineral- 
ogical  characteristics  in  quantitative  sediment 
influx  and  deposition  rate  terms.  In  addition  the 
mineral  magnetic  studies  enable  sediment  sources 
and  styles  of  erosion  to  be  identified.  The  Blagdon 
site  offers  good  opportunities  for  quantitative  stud- 
ies on  sediment/water  quality  relationships,  and 
further  work  is  in  progress  to  this  end.  (See  also 
W87-03272)  (Lantz-PTT) 
W87-03306 


STATISTICAL   METHODS   FOR   RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-03322 


PRIMARY  PRODUCnvrTY  (C14)  AT  TWIN 
LAKES  COLORADO:  1973-81  STUDY  RE- 
SULTS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

J.  F.  LaBounty,  S.  G.  Campbell,  and  J.  J.  Sartoris. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-233285, 
A03  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-85-8,  December  1985.  35  p,  22  fig,  9 
tab,  19  ref,  append. 

Descriptors:  'Primary  productivity,  'Twin  Lakes, 
•Colorado,  *Carbon  radioisotopes,  'Limnology, 
Nutrients,  Ecology,  Carbon,  Annual  variation, 
Runoff. 

Primary  productivity  and  its  limiting  factors  were 
studied  in  Twin  Lakes,  Colorado,  during  1973-81, 
to  characterize  the  lakes  limnologically  before  op- 
erations began  at  the  pumped-storage  powerplant 
then  under  construction  on  the  lower  lake.  The 
lakes  are  a  pair  of  connected,  dimictic,  montane, 
drainage  lakes  of  glacial  origin.  They  are  classified 
as  oligotrophia  The  upper  lake  receives  spring 
runoff  directly,  and  its  volume  strongly  influences 
the  limnology  of  both  lakes.  Both  Takes  also  re- 
ceive unknown,  but  limited,  amounts  of  local 
runoff  which  -  like  spring  runoff  -  contains  nutri- 
ents that  support  primary  production  in  Twin 
Lakes.  Based  on  82  observations,  the  range  of 
primary  production  rates  in  the  upper  lake  is  1  to 
104  mg  C/(sq  m/d).  That  in  the  lower  lake,  based 
on  86  observations,  is  5  to  3 1 2  mg  C/(sq  m/d).  The 
mean  daily  production  rate  for  the  same  number  of 
observations  from  1973-81  was  33.6  and  63.9  mg 
C/(sq  m/d)  for  the  upper  and  lower  lakes,  respec- 
tively. The  range  for  oligotrophic  lakes,  based  on 
the  literature,  is  50  to  300  mg  C/(sq  m/d).  The 
average  annual  productivity  over  the  9  years  of 
study  was   11.3  and   25.8  g  C/(sq  m/d)  for  the 


upper  and  lower  lakes,  respectively.  The  maximum 
rates  of  primary  production  were  observed  at 
spring  and  fall  circulation  periods.  The  lowest 
production  rates  were  observed  during  winter, 
under  the  ice,  especially  in  those  years  when  snow 
and  ice  cover  were  thickest.  Runoff  transports 
nutrients  that  are  at  other  times  limited.  The  years 
with  greatest  runoff  were  observed  to  have  the 
highest  rates  of  primary  production  in  Twin  Lakes. 
However,  these  higher  rates  were  observed  only  in 
the  lower  lake,  because  the  increased  turbidity  and 
flushing  caused  by  heavy  spring  runoff  severely 
limits  primary  production  in  the  upper  lake.  (Au- 
thor's abstract) 
W87-03326 


21.  Water  In  Plants 


EVAPORATION  FROM  THE  UNDERSTOREY 
IN  THE  JARRAH  (EUCALYPTUS  MARGIN- 
ATA  DON  EX  SM.)  FOREST,  SOUTHWEST- 
ERN AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2D. 

W87-02679 


STUDIES  ON  H(+)-TRANSLOCATING  AT- 
PASES  IN  PLANTS  OF  VARYING  RESIST- 
ANCE TO  SALINITY:  I.  SALINITY  DURING 
GROWTH  MODULATES  THE  PROTON  PUMP 
IN  THE  HALOPHYTE  ATRTPLEX  NUMMU- 
LARIA, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Botany. 
Y.  Braun,  M.  Hassidim,  H.  R.  Lerner,  and  L. 
Reinhold. 

Plant  Physiology  PLPHAY,  Vol.  81,  No.  4,  p 
1050-1056,  August  1986.  8  fig,  3  tab,  36  ref. 

Descriptors:  *Salinity,  'Halophytes,  'Enzymes, 
•Salt  tolerance,  'Plant  growth,  'Translocation, 
Plant  physiology,  Plant  tissues,  Hydrogen  ion  con- 
centration, Hydrogen  ions. 

Membrane  vesicles  were  isolated  from  the  halo- 
phyte  Atriplex  nummularia.  H(+)-translocating 
Mg(2  +  )-ATPase  activity  was  indicated  by  the  es- 
tablishment of  a  positive  membrane  potential  and 
by  establishment  of  a  transmembrane  pH  gradient. 
H(+)-translocation  was  highly  specific  to  ATP 
and  was  stable  to  oligomycin.  Growing  plants  in 
the  presence  of  400  millimolar  NaCl  doubled 
proton  translocation  activity  per  milligram  of 
membrane  protein  and  modulated  it  as  follows:  (1) 
the  flat  pH  profile  in  non-salt-grown  plants  was 
transformed  to  one  that  peaked  at  pH  6.2;  (2)  the 
lag  effect  observed  at  low  ATP  concentration  was 
abolished  and  the  concave  curvature  shown  in  the 
double  reciprocal  plot  was  diminished;  (3)  sensitiv- 
ity to  (N-morpholino)ethanesulfonic  acid  was  ap- 
parent in  salt-grown  plants  but  was  absent  in  non- 
salt-grown  plants;  and,  (4)  the  KC1  concentration 
causing  50%  dissipation  of  ATP-dependent  SCN(-) 
accumulation  was  20  millimolar  for  salt-grown 
plants  as  compared  with  50  millimolar  for  the  non- 
salt-grown.  Vanadate  sensitivty  was  apparent  in 
both  cases  and  no  clear  N03(-)  was  observed.  (See 
also  W87-02718)  (Author's  abstract) 
W87-02717 


STUDIES  ON  H(  +  )-TRANSLOCATING  AT- 
PASES  IN  PLANTS  OF  VARYING  RESIST- 
ANCE TO  SALINITY:  II.  K(  +  )  STRONGLY 
PROMOTES  DEVELOPMENT  OF  MEM- 
BRANE POTENTIAL  IN  VESICLES  FROM 
COTTON  ROOTS, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Botany. 
M.  Hassidim,  Y.  Braun,  H.  R.  Lerner,  and  L. 
Reinhold. 

Plant  Physiology  PLPHAY,  Vol.  81,  No.  4,  p 
1057-1061,  August  1986.  7  fig,  5  tab,  12  ref. 

Descriptors:  'Salinity,  'Plant  growth,  'Transloca- 
tion, 'Enzymes,  'Salt  tolerance,  'Membrane  po- 
tential, 'Vesicles,  'Cotton,  Hydrogen  ions,  Potassi- 
um ions,  Hydrogen  ion  concentration,  Plant  physi- 
ology, Plant  tissues. 


Mg(2+>  ATP-dependent  H( -^translocation  was 
studied  in  the  membrane  vesicles  derived  from  a 
cotton  plant.  A  positive  membrane  potential  was 
established  and  SCN(-)  accumulation  was  meas- 
ured. The  change  in  pH  across  the  vesicle  was 
established  by  measuring  quinacrine  fluorescence 
quenching.  High  specificity  for  ATP  was  evi- 
denced and  H(+ ^translocation  was  oligomycin 
stable.  The  pH  profile  for  H(+ )- translocation 
showed  an  optimum  at  5.5.  The  relationship  be- 
tween SCN(-)  accumulation  and  ATP  concentra- 
tion was  approximately  Michaelian  and  (N- 
morpholino)ethanesulfonic  acid  strongly  promoted 
ATP-dependent  SCN(-)  uptake.  Carbonyl  cyanide 
p-trifluoromethoxyphenylhydrazone  totally  inhib- 
ited SCN(-)  accumulation.  Vanadate  at  200  micro- 
molar  inhibited  SCN(-)  uptake  by  about  10  to  40% 
withhout  K(+),  but  was  stronger  in  its  presence. 
N03(-)  at  100  millimolar  inhibited  the  initial  rate  of 
quinacrine  quenching.  The  N03(-)  insensitive  frac- 
tion was  activated  by  K(+)  and  was  inhibited  by 
200  micromolar  vanadate  to  about  40%  if  K(+) 
were  present.  Saline  conditions  during  plant 
growth  had  no  appreciable  effect  on  the  observed 
effects  of  H(+ ^translocation.  (See  also  W87- 
02717)  (Michael-PTT) 
W87-02718 


DISTRD3UTE  WATER  EFFECTIVELY, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-02760 


PLAINS  COTTONWOOD  RECRUITMENT 
AND  SURVIVAL  ON  A  PRAIRIE  MEANDER- 
ING RIVER  FLOODPLAIN,  MTLK  RIVER, 
SOUTHERN  ALBERTA  AND  NORTHERN 
MONTANA, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
C.  E.  Bradley,  and  D.  G.  Smith. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  7,  p  1433-1442,  July  1986.  7  fig,  3  tab,  18  ref. 

Descriptors:  'Cottonweed  trees,  'Survival,  'Prai- 
ries, 'Meanders,  'Rivers,  'Flood  plains,  'Milk 
River,  Alberta,  'Flood  plain  management,  Trees, 
Distribution,  Population  density,  Density,  Plant 
populations,  Hydrology,  Sedimentation,  Temporal 
distribution,  Dams,  Sedimentation  rates,  Seeds. 

Age,  distribution,  and  density  of  two  populations 
of  plains  cottonwood  (Populus  deltoides  var.  occi- 
dentalis)  on  the  floodplain  of  the  Milk  River, 
southern  Alberta  and  northern  Montana,  were 
studied  in  relation  to  historical  river  hydrology 
and  sedimentation  regimes.  In  Alberta,  cotton- 
wood  recruitment  leading  to  long-term  survival  on 
river  meander  lobes  (point  bars)  correlates  with 
years  when  daily  maximum  flows  during  the 
period  of  seed  dispersal  (June  1  to  July  10)  attain  a 
stage  equal  to  or  greater  than  the  two-year  return 
flood,  based  on  the  annual  flood  series.  Such  flood 
events  during  the  seed  dispersal  period  recur  an 
average  of  once  in  five  years.  In  Montana,  on  the 
floodplain  for  25  km  downstream  of  Fresno  Dam, 
the  densities  of  cottonwoods  recruited  since  1939, 
when  the  dam  was  constructed,  are  significantly 
lower  than  on  floodplain  sites  upstream,  in  Alberta. 
Results  suggest  that  this  is  due  to  a  marked  reduc- 
tion in  flood  magnitude  and  frequency,  rates  of 
sedimentation,  and  meander  migration.  It  is  con- 
cluded that  the  prospects  for  cottonwood  survival 
on  floodplains  downriver  from  dams  in  this  and 
other  prairie  river  valleys  are  not  encouraging 
unless  management  measures  are  taken  to  reverse 
the  trend.  (Author's  abstract) 
W87-02769 


CLASSIFICATION  OF  MACROPHYTES  IN 
BODIES  OF  WATER  AND  OF  AQUATIC 
VEGETATION, 

All-Union  Scientific  Research  Inst,  of  Game  Man- 
agement and  Fur  Breeding,  Volga  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02772 


SALT  TOLERANCE  IN  THE  TRITICEAE:  SA- 
LINITY-INDUCED CHANGES  IN  THE  LEAF 
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UTE  COMPOSITION  OF  SOME  PEREN- 
LTRITICEAE, 

ersity  Coll.  of  North  Wales,  Bangor.  Centre 

irid  Zone  Studies. 

>rham,  E.  Budrewicz,  E.  McDonnell,  and  R 

jnes. 

iial  of  Experimental  Botany,  Vol.  37,  No.  181, 

14-1128,  August   1986.   1   fig,  7  tab,  58  ref. 

Tiptors:  'Salt  tolerance,  'Grasses,  'Salinity, 
ves,  'Solutes,  'Plant  physiology,  Sodium, 
rides.  Accumulation,  Nitrates,  Nitrogen,  Ni- 
si compounds. 

iges  in  the  leaf  solute  composition  in  response 
linity  are  described  in  a  number  of  perennial 
es  of  the  tribe  Triticeae.  Variation  was  found 

within  and  between  species  in  the  extent  of 
nd  CI  accumulation  in  the  leaves.  In  almost  all 
.,  leaf  nitrate  concentrations  decreased  sub- 
ially  in  response  to  salinity,  while  orthophos- 
:  concentrations  increased.  There  was  no 
all  decrease  in  a  range  of  soluble  nitrogen- 
lining  compounds  nor  in  total  nitrogen.  In 
opyrum  scirpeum,  there  was  an  inverse  rela- 
hip  between  proline  and  glycinebetaine  con- 
of  different  tissues,  with  proline  levels  higher 
der  leaves.  Concentrations  of  both  compounds 

higher  in  salt-stressed  plants.  (Author's  ab- 

t) 
■02785 


ATIONSHIPS  AMONG  GROWTH  RATE, 
LULAR  MANGANESE  CONCENTRA- 
SS  AND  MANGANESE  TRANSPORT  KI- 
ICS  EN  ESTUARINE  AND  OCEANIC  SPE- 
8  OF  THE  DIATOM  THALASSIOSEftA, 
Dnal  Marine  Fisheries  Service,  Beaufort,  NC. 
fort  Lab. 

primary  bibliographic  entry  see  Field  2L. 
-02805 


ECTS  OF  TEMPERATURE,  SALINITY,  EN- 
HANCE AND  DIURNAL  PERIODICITY  ON 
>WTH  AND  PHOTOSYNTHESIS  UN  THE 
IOM  NITZSCHIA  AMERICANA:  LIGHT- 
URATED  GROWTH, 

h  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
ne,  Earth  and  Atmospheric  Sciences, 
primary  bibliographic  entry  see  Field  2L. 
-02807 


ECTS    OF    CURRENT    VELOCITY    AND 

HT  ENERGY  ON  THE  STRUCTURE  OF 

JPHYTON  ASSEMBLAGES   IN   LABORA- 

!Y  STREAMS, 

;on  State  Univ.,  Corvallis.  Dept.  of  Botany 

Plant  Physiology. 

primary  bibliographic  entry  see  Field  2H. 

-02808 


ECTS   OF   LIGHT  ON   GROWTH,   RUBP- 

e  AcnvrrY  and  chemical  composi- 

N  OF  ULVA  SPECTES  (CHLOROPHYTA), 

e  Univ.,  Beaufort,  NC.  Marine  Lab. 
primary  bibliographic  entry  see  Field  2L. 
-02809 


ECT  OF  CULTIVATED  AND  WELD  RICE 
UETD2S  ON  THE  NITROGEN  BALANCE 
FLOODED  SOIL, 

ce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

l.  App,  I.  Watanabe,  T.  S.  Ventura,  M.  Bravo, 
C.  D.  Jurey. 

Science  SOSCAK,  Vol.  141,  No.  6,  p  448-452, 
:  1986.  1  tab,  16  ref. 

:riptors:  'Cultivation,  'Rice,  'Nitrogen  cycle, 
urated  soils,  'Soil  science,  'Soil-water-plant 
aonships,  Crop  production,  Agronomy,  Nitro- 
Nitrogen  fixation,  Nutrients. 

ivated  rice  (76  varieties),  seven  wild  species  of 
za,  and  two  aquatic  weeds  were  examined  for 
r  ability  to  enhance  biological  nitrogen  fixation 
F).  Plants  were  found  to  differ  significantly  in 
r  capacity  to  support  a  positive  nitrogen  bal- 


ance. Nitrogen  balance  figures  for  a  specific  varie- 
ty may  vary  considerably  between  experiments. 
Statistical  analysis  indicates  a  high  correlation  with 
nitrogen  uptake.  N  balance  and  total  dry  weight 
were  also  correlated,  with  high  plant  biomass  asso- 
ciated with  a  positive  N  balance;  this  may  reflect 
the  derepression  of  soil  BNF  through  depletion  of 
available  N  by  a  vigorous  root  system.  Nitrogen 
balance  experiments  are  tedious  and  time-consum- 
ing. The  correlation  between  nitrogen  balance  and 
other  properties  should  be  explored  to  provide  a 
simple  screening  procedure  suitable  for  rice  im- 
provement programs.  (Doria-PTT) 
W87-02813 


ALCOHOL  DEHYDROGENASE  ACTrvnY  ES 
THE  ROOTS  OF  MARSH  PLANTS  IN  NATO- 
RALLY  WATERLOGGED  SOILS, 

John  Innes  Inst.,  Norwich  (England). 

A.  M.  Smith,  C.  M.  Hylton,  L.  Koch,  and  H.  W. 

Woolhouse. 

Planta  PLANAB,  Vol.  168,  No.  1,  p  130-138,  May 

1986.  1  fig,  5  tab,  27  ref. 

Descriptors:  'Enzymes,  'Dehydrogenase,  'Roots, 
•Marsh  plants,  'Saturated  soils,  'Plant  physiology, 
'Soil-water-plant  relationships,  Aquatic  plants, 
Marshes,  Wetlands,  Soil  types,  Metabolism,  Fer- 
mentation, Flooding,  Anaerobic  conditions. 

Marsh  plants  in  flooded  soil  were  studied  to  deter- 
mine whether  oxygen  tensions  in  the  roots  would 
be  high  enough  to  allow  fully  anaerobic  metabo- 
lism. Activity  of  alcohol  dehydrogenase  (ADH), 
synthesized  in  anoxic  plants,  was  measured  in  roots 
of  marsh  plants  growing  in  habitats  where  the 
availability  of  oxygen  to  the  roots  would  be  ex- 
pected to  differ.  Results  differed  considerably 
among  species.  Ethanol  was  the  major  product  of 
fermentation  in  roots  of  all  species  studied;  there 
was  no  correlation  between  ADH  activity  and  the 
rate  of  ethanol  production  under  anoxia  of  Urtica 
roots.  The  physiological  significance  of  high  ADH 
activities  in  roots  is  thus  unclear.  (Author's  ab- 
stract) 
W87-02816 


ROOT  DISTRIBUTION  AND  WATER  UPTAKE 
PATTERNS  OF  MAIZE  CULTTVARS  FTELD- 
GROWN  UNDER  DIFFERENTIAL  IRRIGA- 
TION, 

Ife  Univ.  (Nigeria). 
P.  O.  Aina,  and  H.  O.  Fapohunda. 
Plant  and  Soil  PLSOA2,  Vol.  94,  No.  2,  p  257-265, 
1986.  5  fig,  1  tab,  19  ref. 

Descriptors:  'Root  distribution,  'Water  use, 
'Corn,  'Irrigation,  'Soil-water-plant  relationships, 
Crop  yield,  Roots,  Drought  resistance,  Permeabil- 
ity coefficient.  Growth,  Soil  water,  Water  poten- 
tials. 

Rooting  and  water  uptake  patterns  were  deter- 
mined for  three  maize  varieties  field-grown  during 
the  1983-84  dry  season  under  seven  irrigation 
levels  on  a  sandy  loam  soil.  Roots  were  mainly 
concentrated  in  the  top  22  cm  due  to  a  40  cm  thick 
compact  gravelly  layer  occurring  from  about  this 
depth  in  the  profile.  There  were  significant  varietal 
differences,  distinguished  by  root  length  density 
(RLD)  and  length/weight  ratio  (LAR)  distribu- 
tions at  depth  and  at  varying  soil  moisture  regimes. 
These  properties  were  related  to  water  extraction 
patterns  and  grain  yields.  Better  performance  of 
var  1  was  attributed  to  the  development  of  a  more 
active  and  deep  rooting  system.  (Author's  abstract) 
W87-02817 


EFFECTS  OF  FREQUENCY  OF  IRRIGATION 
ON  NUTRIENT  UPTAKE  OF  APPLE  TREES, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02875 


SNOW  AND  FERTILIZER  MANAGEMENT 
FOR  CONTINUOUS  ZERO-TILL  SPRING 
WHEAT, 

Department  of  Agriculture,  Swift  Current  (Sas- 
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katchewan).  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02879 


RESPONSE    OF    LETTUCE    CULTTVARS    TO 
SLUDGE-AMENDED  SOILS  AND  BED  TYPES, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02880 


CHARACTERIZATION  AND  CLASSIFICA- 
TION OF  SEASIDE-SALT-MARSH  SOILS  ON 
VIRGINIA'S  EASTERN  SHORE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-02919 


WHEAT  RESIDUE  MANAGEMENT  EFFECTS 
ON  SOIL  WATER  STORAGE  AND  CORN  PRO- 
DUCTION, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02924 


TECHNIQUES  FOR  WATER-USE  MEASURE- 
MENTS OF  CROP  PLANTS, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02949 


TECHNIQUES     FOR     MEASURING     PLANT 
WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-02950 


METHODS  OF  INDUCING  WATER  STRESS  EN 
PLANTS, 
D.  T.  Krizek. 

Hortscience,  Vol.  20,  No.  6,  p  1028-1038,  Decem- 
ber 1985.  2  fig,  1  tab,  206  ref. 

Descriptors:  'Water  stress,  'Soil  water,  'Plant 
water  potential,  'Osmosis,  'Water  deficit,  Perme- 
ability coefficient,  Sodium  chloride,  Polyethylene 
glycol,  Mannitol,  Sorbitol,  Dextran,  Toxicity, 
Membrane  processes,  Roots,  Water  deficit,  Irriga- 
tion, Agriculture. 

The  relative  advantages  and  disadvantages  of  with- 
holding water  and  using  osmotic  agents  to  induce 
plant  water  stress  are  discussed.  Water  withhold- 
ing treatments  are  more  natural,  but  are  difficult  to 
quantify  unless  pre-selected  criteria  for  end  points 
are  established.  A  system  for  imposing  water  stress 
by  controlling  water  column  height  and/or  hy- 
draulic conductivity  is  the  most  promising  method 
to  date  for  inducing  long  term  water  stress.  Osmot- 
ic agents  such  as  NaCl,  polyethylene  glycol,  man- 
nitol, sorbitol  and  dextran  induce  more  rapid  and 
precise  levels  of  osmotic  stress,  but  often  have 
toxic  side  effects.  The  use  of  a  membrane  system  to 
separate  the  osmotic  agent  from  the  root  system 
may  eliminate  these  side  effects,  but  this  method  is 
limited  to  short  term  studies  due  to  membrane 
degradation.  The  use  of  osmotic  agents  may  cause 
inadvertent  stress  effects  from  the  osmoticum 
itself,  and  caution  must  be  exercised  in  drawing 
conclusions  from  one  method  alone.  Use  of  mem- 
branes to  separate  roots  from  osmotic  agents  in 
short  term  studies  and  adjustment  of  the  water 
column  in  long  term  studies  are  likely  to  be  used  in 
future  investigations  of  water  stress,  particularly  in 
those  species  sensitive  to  the  toxic  effects  of  osmot- 
ic agents.  (Michael-PTT) 
W87-02951 


INTEGRATION  OF  WATER  STRESS  EN  FRUIT 
TREES, 

Agricultural  Research  and  Education  Center,  Lake 
Alfred,  FL. 
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J.  P.  Syvertsen. 

Hortscience,  Vol.  20,  No.  6,  p  1039-1043,  Decem- 
ber 1985.  2  fig,  1  tab,  78  ref. 

Descriptors:  *Water  stress,  'Fruit  crops,  *Crop 
yield,  Flooding,  Drought,  Plant  growth,  Carbon 
cycle,  Plant  physiology,  Productivity,  Roots,  Irri- 
gation, Agriculture. 

A  mild  degree  of  water  stress  probably  has  little 
effect  on  fruit  crop  yield,  since  even  horticultural 
crops  are  seldom  in  a  completely  unstressed  condi- 
tion. The  extent  to  which  moderate  drought  or 
flooding  stress  decrease  crop  yield  and  quantity 
depends  on  the  plant  species  and  phenological 
stage  of  vegetative  and  reproductive  growth.  It  is 
difficult  to  formulate  useful  generalizations  that 
apply  to  integration  of  water  stress  responses 
within  a  plant  system.  Some  generalizations  re- 
garding particular  plant  systems  are  possible,  but 
are  often  only  applicable  to  specific  crops.  Further 
research  on  interactions  among  plant  nutrition, 
hormone  balance,  drought  stress  and  the  integra- 
tion of  these  factors  in  the  whole  plant  system 
should  lead  to  more  useful  interpretations  of  how 
water  and  carbon  budgets  affect  plant  productivi- 
ty. (Michael-PTT) 
W87-02952 


REMOTE  SENSING  TECHNIQUES  FOR  AS- 
SESSING WATER  DEFICITS  AND  MODELING 
CROP  RESPONSE, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02953 


RECYCLING  mRIGATION  RUNOFF  ON  CON- 
TAINER ORNAMENTALS, 

Monrovia  Nursery  Co.,  Azusa,  CA. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02956 


WATER  CONSERVATION  AND  RECYCLING 
IN  ORNAMENTALS  PRODUCTION, 

California  Univ.,   Davis.  Cooperative  Extension. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02957 


INTERACITVE  EFFECTS  OF  SEWAGE  EFFLU- 
ENT IRRIGATION  AND  SUPPLEMENTAL 
FERTILIZATION  ON  CONTAINER-GROWN 
TREES, 

Fort  Lauderdale  Research  and  Education  Center, 

FL. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02958 


RATE  OF  WATER  LOSS  FROM  DETACHED 
LEAVES  OF  DROUGHT  RESISTANT  AND 
SUSCEPTIBLE  GENOTYPES  OF  COWPEA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Horticultural  Sciences. 

D.  W.  Walker,  and  J.  C.  Miller. 

Hortscience,  Vol.  21,  No.  1,  p  131-132,  February 

1986.  1  fig,  2  tab,  5  ref. 

Descriptors:  'Leaves,  'Cowpea,  'Water  loss, 
•Drought  resistance,  Adaptation,  Water  stress, 
Genotypes,  Cuticular  transpiration. 

A  relatively  simple  procedure  for  estimating  water 
retention  capacity  of  detached  leaves  offers  the 
possibility  of  identifying  genotypes  possessing  this 
specific  drought  adaptation  trait.  Cuticular  resist- 
ance to  water  loss  was  estimated  for  drought  resist- 
ant and  susceptible  genotypes  of  cowpea.  The  pro- 
cedure consisted  of  detaching  the  youngest,  fully 
expanded  trifoliate  leaf  of  a  well-watered  plant  and 
drying  it  under  ambient  air  conditioning  and  oven 
conditions.  Both  genotypes  consistently  expressed 
increased  or  reduced  leaf  water  content  48  hours 
after  detachment.  Named  cultivars  generally  had 
even  higher  leaf  water  content  values  after  drying 
than  did  selected  resistant  genotypes.  Interspecific 
variability  appears  to  exist  and  may  be  related  to 
drought  adaptation  in  cowpea.  (Michael-PTT) 
WSi7-02960 


ROOT  SYSTEMS  IN  RELATION  TO  STRESS 
TOLERANCE, 

Agricultural  Research  Service,  Prosser,  WA.  Irri- 
gated Agriculture  Research  and  Extension  Center. 
D.  E.  Miller. 

Hortscience,  Vol.  21,  No.  4,  p  963-970,  August 
1986.  6  fig,  3  tab,  104  ref. 

Descriptors:  'Roots,  'Water  stress,  'Drought  re- 
sistance, Absorption,  Translocation,  Synthesis, 
Flooding,  Oxygen  depletion,  Nutrients,  Tempera- 
ture effects,  Porosity,  Stomata,  Leaves,  Plant  mor- 
phology. 

Root  functions  can  be  affected  by  stresses  such  as 
inadequate  or  excess  water,  oxygen  deficiency,  in- 
adequate or  unbalanced  nutrients,  adverse  tem- 
peratures, mechanical  impedance,  toxic  chemicals 
or  attack  by  pathogens  or  insects.  Many  of  these 
factors  interact  and  an  attack  by  any  one  may 
affect  the  plant's  response  to  several  other  factors. 
Higher  plants  have  mechanisms  to  cope  with  the 
various  stresses,  including  an  expanding  root 
system,  change  in  root  to  shoot  ratio,  development 
of  additional  adventitious  roots  and  internal  pore 
space,  stomata  opening  control,  adjustment  of  leaf 
water  potential  and  changes  in  morphology.  Many 
of  these  adaptations  allow  plant  survival  under 
adverse  conditions,  but  plant  yield  or  quality  may 
be  reduced  to  below  that  of  what  might  be  expect- 
ed under  optimal  growth  conditions.  (Michael- 
PTT) 
W87-02961 


DIFFERENTIAL     SENSITIVITY     OF     TURF- 
GRASS  ORGANS  TO  WATER  STRESS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Horticulture. 
J.  L.  Nus,  and  C.  F.  Hodges. 
Hortscience,  Vol.  21,  No.  4,  p  1014-1015,  August 
1986.  2  tab,  17  ref. 

Descriptors:  'Water  stress,  'Turf  grasses,  'Plant 
growth,  Osmosis,  Plant  tissues,  Rhizomes,  Roots. 

The  effect  of  environmental  stress  on  the  growth 
and  physiology  of  grasses  adapted  to  turf  is  a 
major  factor  in  their  culture.  The  recovery  by 
Kentucky  bluegrass  from  heavy  use  and  produc- 
tion of  both  tillers  (intravaginal  branches)  and  rhi- 
zomes (extravaginal  branches)  has  made  it  the  most 
widely  used  cool-season  species  adapted  to  turf 
culture.  The  sensitivity  of  various  organs  of  Ken- 
tucky bluegrass  to  osmotically  induced  water  stress 
was  evaluated.  Lateral  bud  meristems  were  most 
sensitive  to  osmotic  pressure  increases  and  de- 
creased bud  development  resulted  in  a  decrease  in 
tiller  and  rhizome  numbers.  Relative  growth  rates 
of  various  organs  also  established  that  shoot  dry 
matter  loss  in  response  to  water  stress  was  due  to 
decreased  tiller  and  rhizome  growth.  Increasing 
osmotic  pressure  had  similar  but  less  severe  effects 
on  leaf  and  root  growth.  The  use  of  relative 
growth  for  characterizing  growth  responses  to 
water  stress  is  also  discussed.  (Michael-PTT) 
W87-02962 


INFLUENCE  OF  CLIMATIC  FACTORS  AND 
FORAGE  AGE  ON  THE  CHEMICAL  COMPO- 
NENTS OF  RYEGRASS  RELATED  TO  GRASS 
TETANY, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

D.  J.  R.  Cherney,  and  D.  L.  Robinson. 

Agronomy  Journal  AGJOAT,  Vol.  77,  No.  6,  p 

827-830,  November-December  1985.  3  tab,  26  ref. 

Descriptors:  'Climatic  conditions,  'Forages, 
•Chemical  composition,  'Tissue  analysis,  'Rye- 
grass, *  Hypomagnesemia,  Temperature  effects, 
Soil  water,  Plant  growth,  Vegetation  regrowth, 
Magnesium,  Calcium,  Potassium,  Nitrogen,  Carbo- 
hydrates, Aluminum. 

The  effects  of  growth  temperature,  soil  moisture 
level,  length  of  flooded  period  and  forage  age  on 
forage  chemical  parameters  associated  with  the 
incidence  of  grass  tetany  were  evaluated.  Annual 
ryegrass  grown  at  two  day/night  temperatures, 
two  soil  moisture  levels  and  three  flooded  periods 
was  harvested  at  35,  42  and  49  days  after  planting. 
Regrowth  tissue  was  harvested  on  day  49  from 


plants  harvested  on  days  35  and  42.  Temperature 
and  moisture  variables  were  initiated  21  days  afte 
planting  in  a  silty  clay  collected  from  a  tetany 
prone  pasture.  Rye  grass  exposed  to  5-0  C  for  twt 
weeks  contained  less  than  the  critical  magnesiun 
level  while  that  exposed  to  21-13  C  always  con 
tamed  more  than  the  critical  level.  Concentration! 
of  Mg,  Ca,  K  and  N  were  higher  in  younger  thai 
older  plant  tissues  and  higher  in  regrowth  than  it 
first  growth  tissue.  Regrowth  tissue  produced  a 
low  temperature  contained  low  levels  of  magnen 
um  and  very  low  levels  of  total  water  solubh 
carbohydrate.  Although  soil  moisture  effects  wen 
minimal,  magnesium  concentrations  were  Iowa 
under  flooded  soil  conditions.  Forage  aluminun 
concentrations  were  not  affected  by  environmental 
conditions  or  forage  age  at  harvest  which  indicated 
that  aluminum  level  was  not  a  factor  in  determin- 
ing tetany  potential  of  ryegrass  under  these  condi- 
tions. This  study  demonstrates  that  grass  tetany 
potential  is  higher  after  cold,  wet  periods  and  thai 
young  regrowth  tissue  can  increase  that  potential 
(Michael-PTT) 
W87-02980 


SOJX  COMPACTION  AND  MOISTURE 
STRESS  PRECONDITIONING  IN  KENTUCKY 
BLUEGRASS.  I.  SOIL  AERATION,  WATER 
USE,  AND  ROOT  RESPONSES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  2G, 
W87-02982 


SOEL  COMPACTION  AND  MOISTURE 
STRESS  PRECONDITIONING  IN  KENTUCKY 
BLUEGRASS.  H.  STOMATAL  RESISTANCE, 
LEAF  WATER  POTENTIAL,  AND  CANOPY 
TEMPERATURE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-02983 


ROOT  CONTROL  OF  LEAF  PHOSPHORUS 
AND  CHLORINE  ACCUMULATION  EN  SOY- 
BEAN UNDER  SALINITY  STRESS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

S.  R.  Grattan,  and  E.  V.  Maas. 
Agronomy  Journal  AGJOAT,  Vol.  77,  No.  6,  p 
890-895,  November-December  1985.  7  tab,  26  ref. 

Descriptors:  'Roots,  'Phosphorus,  'Chlorine, 
'Soybeans,  'Salinity  stress,  Translocation,  Root- 
stocks,  Leaves,  Toxicity,  Accumulation,  Plant  tis- 
sues, Plant  physiology. 

The  role  of  scion  and  rootstock  in  leaf  P  and  CI 
accumulation  and  foliar  injury  with  reciprocally 
grafted  soybean  was  evaluated.  Four  genotypes 
were  selected  based  on  P  and  CI  exclusion/accu- 
mulation potential  and  root-scion  grafts  of  all  com- 
binations of  the  four  cultivars  were  tested.  Visual 
foliar  injury  and  its  onset,  severity  and  symptoms 
were  predominantly  controlled  by  rootstock  geno- 
type and  correlated  with  leaf  P  and  CI  concentra- 
tion. Scions  of  all  four  genotypes  when  grafted  on 
rootstocks  that  translocated  P  and  CI  to  the  shoots 
were  senstive  to  P  and  CI.  Leaf  injury  characteris- 
tics varied  among  the  rootstocks  and  was  attrib- 
uted to  toxicity  from  either  P  or  CI  or  in  combina- 
tion. Scions  of  one  rootstock  remained  healthy 
during  the  entire  experiment.  Although  leaf  P  and 
CI  accumulation  were  controlled  by  rootstock  gen- 
otype, an  additional,  unidentified  mechanism  was 
found  in  the  scion  of  two  genotypes  that  reduced 
leaf  P  and  CI  concentration.  The  contribution  of 
this  mechanism  was  insufficient  to  delay  an  onset 
of  foliar  injury.  (Michael-PTT) 
W87-02984 


RESPONSES  OF  SUGARBEET  TO  DEFICIT, 
HIGH-FREQUENCY  SPRINKLER  IRRIGA- 
TION. I.  SUCROSE  ACCUMULATION,  AND 
TOP  AND  ROOT  DRY  MATTER  PRODUC- 
TION, 

Washington  State  Univ.,  Pullman. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02985 
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RESPONSES  OF  SUGARBEET  TO  DEFICIT, 
HIGH-FREQUENCY  SPRINKLER  IRRIGA- 
TION. H.  SUGARBEET  DEVELOPMENT  AND 
PARTITIONING  TO  ROOT  GROWTH, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02986 


MANAGEMENT  OF  SORGHUM  UNDER  LIM- 
ITED DUUGATION, 

Agricultural  Research  Service,  Bushland,  TX. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02987 


SALINITY  TOLERANCE  OF  WINGED  BEAN 
AS  COMPARED  WITH  THAT  OF  SOYBEAN, 

Maryland  Univ.,  College  Park. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02988 


SOIL  WATER  BALANCE  OF  INTERCROPPED 
MAIZE  AND  COWPEA  GROWN  IN  A  TROPI- 
CAL HYDROMORPHIC  SOIX  IN  WESTERN 
NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria).  Farming  Systems  Program. 

N.  R.  Hulugalle,  and  R.  Lai. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 

86-90,  January-February  1986.  1  fig,  7  tab,  20  ref. 

Descriptors:  'Soil  water,  'Corn,  'Hydromorphic 
soils,  'Nigeria,  Evapotranspiration,  Roots,  Perme- 
ability coefficient,  Water  use  efficiency,  Tropical 
regions,  Drought,  Crop  production,  Cropland, 
Planting  management. 

Water  use  efficiency  and  soil  water  extraction  by 
four  maize  and  cowpea  cropping  patterns  were 
studied  in  a  tropical  hydromorphic  soil  over  two 
consecutive  growing  seasons.  Cropping  patterns 
included  monocropped  cowpea  and  maize,  inter- 
cropped maize  and  cowpea  planted  in  the  same 
row  as  alternate  plants  and  intercropped  maize  and 
cowpea  planted  in  alternate  rows.  Evapotranspira- 
tion was  calculated  from  the  soil  water  balance. 
Soil  water  extraction  was  limited  to  the  surface 
0.35  meters  because  of  root  restriction  by  a  gravel 
layer.  Upward  water  flux  into  the  root  zone  was 
negligible  due  to  low  hydraulic  conductivity.  All 
cropping  patterns  were  subjected  to  drought  in 
1983.  Intercropping  increased  seasonal  water  use 
efficiency  during  both  the  drought  year  and  a 
favorable  moisture  regime  the  following  year.  One 
of  the  benefits  of  intercropping  compared  to  mono- 
cropping  is  a  higher  water  efficiency  if  the  soil 
water  is  not  limiting.  (Author's  abstract) 
W87-02989 


EFFECT  OF  STANDING  SMALL  GRAIN  STUB- 
BLE ON  SNOW  COVER  CHARACTERISTICS 
IN  ALTERNATE  FALLOW  STRIP  CROPPING, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-02990 


USE  OF  PORTABLE  RATNOUT  SHELTERS  TO 
INDUCE  WATER  STRESS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
K.  L.  Clawson,  B.  L.  Blad,  and  J.  E.  Specht. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 
120-123,  January-February    1986.   6  fig,    14   ref. 
USDA-SEA-CSRS  Grant  901-15-38. 

Descriptors:  'Water  stress,  'Rainout  shelters, 
•Evapotranspiration,  'Microclimates,  Soybeans, 
Measuring  instruments,  Biomass,  Water  conserva- 
tion, Leaves,  Temperature  effects,  Soil  water, 
Field  tests. 

The  feasibility  of  using  portable  rainout  shelters  in 
water  stress  studies  was  evaluated  using  three  near- 
isogenic  lines  of  soybean  differing  in  pubescence 
density.  Soybean  isolines  were  planted  in  small 
plots  that  were  either  rainfed  or  rainout  sheltered. 
The  plots  were  instrumented  with  leaf  thermocou- 
ples, strip  net  radiometers  and  neutron  access 
tubes.  Phytomass  and  leaf  area  index  measurements 


were  taken  from  small  sheltered  plots  and  four 
adjacent  large  rainfed  plots.  Leaf  temperature  was 
warmer  and  net  midday  radiation  was  lower  in  the 
sheltered  plots.  The  shelters  induced  water  stress 
as  indicated  by  a  rise  in  leaf  temperature,  but 
significant  lateral  and/or  upward  soil  water  move- 
ment into  the  sheltered  plots  reduced  the  effective- 
ness of  the  shelters.  Phytomass  accumulation  and 
leaf  area  index  from  small  and  large  plots  did  not 
agree.  Estimate  errors  in  the  small  plots  were 
much  greater  than  those  from  large  plots.  Because 
of  these  problems,  the  use  of  small,  portable  rain- 
out shelters  is  not  recommended.  (Author's  ab- 
stract) 
W87-02991 


GROWTH  AND  YIELD  OF  SUNFLOWER  AND 
SOYBEAN  UNDER  SODL  WATER  DEFICITS, 

Oregon  State  Univ.,  Corvallis. 

W.  J.  Cox,  and  G.  D.  Jolliff. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  2,  p 

226-230,  March- April  1986.  5  fig,  2  tab,  24  ref. 

Descriptors:  'Sunflower,  'Soybeans,  'Plant 
growth,  'Evapotranspiration,  'Assimilation  rate, 
'Crop  yield,  'Soil  water,  'Water  deficit,  Sprinkler 
irrigation,  Leaves,  Agriculture,  Cultivation,  An- 
thesis,  Water  use,  Water  use  efficiency,  Dry 
matter. 

Crop  growth,  seed  yield  and  water  extraction  pat- 
terns were  compared  to  characterize  sunflower 
and  soybean  crop  responses  to  moderate  and 
severe  soil  water  deficits.  Line  source  spinkler 
designs  were  used  to  generate  well-irrigated,  defi- 
cit-irrigated and  dryland  treatments.  In  the  well- 
irrigated  treatments,  soybean  and  sunflower  pro- 
duced comparable  dry  matter  and  seed  yields.  Soil 
water  deficits  reduced  dry  matter  production  and 
seed  yield  in  the  deficit  and  dryland  treatments. 
Sunflower  leaf  area  index  and  seeds  per  plant  were 
the  characteristics  most  sensitive  to  soil  water  defi- 
cit, while  harvest  index  was  unaffected.  Soybean 
leaf  area  index  and  net  assimilation  rate  were  re- 
duced and  pod  number  was  most  sensitive  to  soil 
water  deficit.  Dryland  sunflower  extracted  water 
at  a  greater  depth  and  avoided  severe  water  stress 
during  its  reproductive  period.  Dryland  soybean 
depleted  less  soil  water  at  this  depth  thus  suffering 
severe  water  stress  during  reproduction  which 
lowered  its  harvest  index  and  seed  yield.  This 
study  confirms  that  sunflower  may  tolerate  pro- 
longed drought  better  than  soybean  by  extracting 
water  deeper  in  the  soil  profile.  (Author's  abstract) 
W87-02992 


KLEINGRASS  YTELD  AND  QUALITY  UNDER 
THREE  HtRIGATION  REGIMES  WHEN  HAR- 
VESTED AT  ANTHESIS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-02993 


INTERACTIVE  EFFECTS  OF  NITROGEN  AND 
WATER  STRESSES  ON  WATER  RELATIONS 
OF  FIELD-GROWN  CORN  LEAVES, 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy. 

J.  M.  Bennett,  J.  W.  Jones,  B.  Zur,  and  L.  C. 

Hammond. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  2,  p 

273-280,  March-April  1986.  7  fig,  1  tab,  23  ref. 

Descriptors:  'Nitrogen,  'Water  stress,  'Corn, 
•Transpiration,  Leaves,  Sandy  soils,  Osmosis,  Sto- 
matal  resistance,  Soil  water. 

The  interactive  effects  of  water  and  N  stresses  on 
leaf  water  potential  components,  transpiration  rate 
and  stomatal  resistance  of  field-grown  corn  leaves 
was  studied.  Corn  grown  on  a  fine  sand  soil  was 
subjected  to  optimal  irrigation  and  a  10-day  water 
stress  period  that  preceded  50%  silking.  Two  ni- 
trogen levels  were  imposed  within  each  treatment. 
Midday  and  diurnal  measurements  of  leaf  water 
potential,  osmotic  potential,  turgor  potential,  tran- 
spiration and  leaf  diffusive  resistance  were  taken 
during  the  water  stress  period  on  combinations  of 
the  water  and  N  stress  treatments.  High-N  plants 
maintained  lower  stomatal  resistances  at  the  lower 
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leaf  water  potential  and  extracted  more  water  from 
lower  depths  in  the  soil  profile  than  low-N  plants. 
Lower  osmotic  potential  and  leaf  water  potential 
resulted  in  higher  turgor  potential  in  high-N  plants 
which  was  probably  responsible  for  the  lower  sto- 
matal resistances  and  higher  transpiration  rates  that 
were  observed.  Lower  leaf  osmotic  potential  of  the 
water-stressed,  high-N  plants  could  have  caused 
more  efficient  water  extraction  from  the  soil  pro- 
file. High-N  plants  were  affected  less  by  water 
stress  as  evidenced  by  the  maintenance  of  turgor 
potential,  open  stomata  and  higher  individual  leaf 
transpiration  rates  despite  similar  reductions  in  leaf 
water  potential  during  period  of  low  soil  water 
availability.  (Michael-PTT) 
W87-02994 


UUUGATION     EFFECTS     ON     AGRONOMIC 
CHARACTERS  OF  MEADOWFOAM, 

Colorado  State  Univ.,  Grand  Junction.  Fruita  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-02995 


YIELD  AND  PHYSIOLOGICAL  RESPONSES 
OF  POTATOES  TO  DEFICIT,  HIGH  FRE- 
QUENCY SPRINKLER  ERRIGATION, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-02997 


ESTIMATION  OF  SPRING  WHEAT  SPIKE 
WATER  CONCENTRATION  AND  GRAIN  MA- 
TURITY FROM  AIIl  TEMPERATURE, 

Science  and  Education  Administration,  Mandan, 
ND.  Northern  Great  Plains  Research  Center. 
A.  Bauer,  A.  B.  Frank,  and  A.  L.  Black. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 
445-450,  May-June  1986.  3  fig,  4  tab,  18  ref. 

Descriptors:  'Wheat,  'Windrowing,  'Grain, 
'Mature  growth  stage,  'Water  conservation, 
'Crop  yield,  Algorithms,  Agriculture,  Regression 
analysis,  Estimating,  Plant  growth,  Model  studies, 
Planting  management. 

A  three-part,  five  year  study  was  conducted  to 
develop  algorithms  for  estimating  the  earliest  time 
of  windrowing  from  growing  degree  days  accumu- 
lated after  anthesis  of  spring  wheat  and  to  evaluate 
the  water  conservation  benefits  of  earliest  possible 
windrowing.  Spike  water  concentration  and  con- 
tent were  measured  in  five  trials  with  variables 
including  cultivars,  water  and  fertility,  and  re- 
gressed on  the  growing  degree  days  (GDD)  from 
anthesis  to  grain  maturity.  The  interrelationships  of 
spike,  grain  and  chaff  water  were  determined.  The 
effect  of  spike  water  concentration  at  windrowing 
was  measured  in  three  trials.  Cumulative  GDD 
accounted  for  90%  of  the  variability  in  spike  water 
concentration  and  49%  of  the  variability  in  spike 
water  content  among  all  treatments.  Spike  water 
concentration  was  inversely  related  to  grain  dry 
matter  assimilation.  Spike  water  content  reached  a 
maximum  at  200  to  600  GDD  after  anthesis  and 
then  declined  sharply.  Spring  wheat  windrowed  at 
spike  water  concentrations  achieved  at  about  670 
GDD  after  anthesis  did  not  adversely  affect  grain 
yield  or  grain  N  concentration.  Windrowing  as 
early  as  possible  enhances  water  conservation  po- 
tential with  the  primary  benefit  accruing  to  an 
autumn-planted  crop.  (Author's  abstract) 
W87-02998 


GAS  EXCHANGE  OF  FDZLD-GROWN  SOY- 
BEAN UNDER  DROUGHT, 

P.  M.  Cortes,  and  T.  R.  Sinclair. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

454-458,  May-June  1986.  3  fig,  2  tab,  10  ref. 

Descriptors:  'Gas  exchange,  'Soybeans,  'Transpi- 
ration, 'Drought,  'Water  stress,  Carbon,  Leaves, 
Water  vapor,  Reproducibility,  Flowering,  Photo- 
synthesis. 

The  relative  effects  of  drought  stress  and  leaf 
carbon  exchange  rates  (CER)  on  seasonal  accumu- 
lation of  C  by  soybean  were  assessed  for  field 
grown  plants.  Leaflet  CER  and  water  vapor  ex- 
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change  rates  were  continuously  measured  during 
drought  stress  treatments  of  two  indeterminate  cul- 
tivars  that  differed  in  maturity.  Gas  exchange 
measurements  were  taken  using  an  open  system 
with  assimilation  chambers  enclosing  the  upper- 
most fully  expanded  leaflets.  Data  were  recorded 
concurrently  every  12  minutes  for  leaflets  attached 
to  plants  in  an  irrigated  treatment  and  in  treatments 
drought  stressed  at  different  stages  of  reproductive 
growth.  The  CER  of  cultivars  experiencing 
drought  during  reproductive  growth  was  reduced 
by  25%  for  the  remainder  of  the  growing  season. 
Drought  during  flowering  to  mid-podfill  did  not 
seem  to  hasten  leaf  senescence  in  either  cultivar. 
Drought  after  mid-podfill  resulted  in  a  five  to  ten 
day  earlier  leaf  senescence  of  leaves  at  the  top 
nodes  of  the  plants.  These  data  suggest  that  re- 
duced CER  for  the  remainder  of  the  season  was  a 
consistent  result  of  drought  stress  during  reproduc- 
tive growth.  Hastened  leaf  senescence  could  fur- 
ther reduce  total  accumulated  carbon  if  drought 
occurs  late  in  reproductive  growth.  (Michael- 
PTT) 
W87-02999 


WATER  USE  EFFICIENCY  IN  SOYBEAN  PU- 
BESCENCE DENSITY  ISOLINES-A  CALCULA- 
TION PROCEDURE  FOR  ESTIMATING 
DADLY  VALUES, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 

K.  L.  Clawson,  J.  E.  Specht,  B.  L.  Blad,  and  A.  F. 

Garay. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

483-487,  May-June   1986.  4  fig,   16  ref.  USDA- 

SAE-CSRS  Grant  901-15-38. 

Descriptors:  'Water  use  efficiency,  'Soybeans, 
•Estimating,  'Plant  growth,  *Evapotranspiration, 
'Isolines,  Photosynthesis,  Density,  Plant  physiolo- 
gy, Morphology,  Field  tests,  Soil  water,  Plant 
water  potential,  Crop  production. 

A  method  for  calculating  daily  water  use  efficien- 
cy (WUE)  from  growth  analysis  data  combined 
with  weekly  estimates  of  water  use  based  on  soil 
moisture  measurements  is  developed  for  near-iso- 
genic  and  normal  pubescent  lines  of  soybean.  Data 
were  collected  during  a  two-year  field  study.  Eva- 
potranspiration  rates  were  lower  for  dense  pubes- 
cent isolines  as  compared  with  normal  isolines,  but 
differences  were  only  significant  for  one  cultivar. 
The  highest  WUE  per  unit  ground  area  and  per 
unit  leaf  area  was  observed  in  the  dense  pubescent 
Harosoy  isoline  which  resulted  from  a  higher  crop 
growth  rate  and  lower  evapotranspiration.  Aver- 
age mid-season  WUE  per  unit  ground  area  and  leaf 
area  was  higher  for  the  dense  Harosoy  isoline  than 
the  normal  isoline.  No  effect  of  pubescent  density 
on  WUE  in  the  Clark  isoline  was  observed.  The 
interaction  of  dense  pubescence  illustrates  the  need 
to  establish  the  effect  of  the  dense  pubescent  gene 
in  cultivars  into  which  it  is  introduced.  (Author's 
abstract) 
W87-O30OO 


PROCEDURE  TO  SELECT  DROUGHT-TOLER- 
ANT SORGHUM  AND  MILLET  GENOTYPES 
USING  CANOPY  TEMPERATURE  AND 
VAPOR  PRESSURE  DEFICIT, 

Arizona  Univ.,  Tucson.  Evapotranspiration  Lab. 
U.  N.  Chaudhuri,  M.  L.  Deaton,  E.  T.  Kanemasu, 
G.  W.  Wall,  and  V.  Marcarian. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 
490-494,  May-June  1986.  7  fig,  2  tab,  1 1  ref. 

Descriptors:  'Drought  resistance,  *Sorghum, 
•Millet,  •Temperature  effects,  •Water  vapor,  Re- 
gression analysis,  Air  temperature,  Leaves,  Irriga- 
tion effects. 

The  possibility  of  using  canopy  temperature  and 
vapor  pressure  deficit  to  select  drought-tolerant 
genotypes  of  sorghum  and  millet  was  investigated. 
219  sorghum  and  42  millet  gen types  were  planted 
under  a  line  source  irrigation  system.  Five 
common  sorghum  hybrids  were  used  as  checks. 
Canopy  temperature  was  measured  for  seven  days 
ntarting  at  67  and  60  days  after  planting  in  1983  and 
1984,  respectively.  An  overall  regression  of  canopy 
minus  air  temperature  (DT)  on  to  the  observed 
vapor  pressure  deficit  (VPD)  was  computed  using 


all  data  from  each  crop.  This  linear  regression 
relationship  was  interpreted  as  the  general  relation- 
ship between  VPD  and  DT  for  a  crop.  A  linear 
model  of  individual  DT  on  the  observed  VPD  was 
also  computed  to  predict  DT  at  a  given  value  of 
VPD  for  each  genotype.  The  sensitivity  of  each 
genotype  to  a  change  in  VPD  was  obtained  by 
regressing  the  observed  DT  on  the  predicted  DT 
from  the  first  regression.  Genotypes  with  coeffi- 
cients greater  than  1.0  were  shown  to  be  less 
sensitive  to  changes  in  VPD.  The  mean  tempera- 
ture of  a  genotype  higher  than  the  average  mean 
temperature  of  all  genotypes  is  considered  as 
warmer.  Warmer  genotypes  and  those  less  sensi- 
tive to  changes  in  VPD  produced  viable  heads 
farthest  from  an  irrigation  sprinkler  source.  (Mi- 
chael-PTT) 
W87-03001 


EFFECTS  OF  CARBON  DIOXIDE  ENRICH- 
MENT AND  SOEL  WATER  ON  MAIZE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

K.  M.  King,  and  D.  H.  Greer. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

515-521,  May- June  1986.  2  fig,  5  tab,  22  ref. 

Descriptors:  'Carbon  dioxide,  'Enrichment,  •Mi- 
croclimates, *Soil  water,  'Corn,  •Transpiration, 
•Water  use  efficiency,  Plant  growth,  Crop  yield. 

The  effects  of  increased  carbon  dioxide  and  soil 
water  levels  on  the  growth,  yield,  transpiration  and 
water  use  efficiency  of  maize  was  studied.  Corn 
plants  were  grown  in  humic  silty  clay  loam  soil  in 
pots  from  emergence  to  maturity  in  controlled 
environment  rooms  at  several  levels  of  C02  con- 
centrations. Within  each  room  and  at  a  given  C02 
concentration,  plants  were  subjected  to  water 
treatments  ranging  from  complete  replacement  of 
weekly  transpiration  to  75  and  50%  replacement  of 
transpiration.  Differences  in  C02  concentrations 
had  no  appreciable  effects  on  the  amount  of  dry 
matter  produced.  There  were  significant  differ- 
ences between  all  soil  water  treatments  and  dry 
matter  production.  Transpiration  was  reduced  and 
water  use  efficiency  increased  markedly  with  in- 
creased C02  concentration.  Further  work  is  need 
to  apply  the  results  of  this  controlled  environment 
experiment  to  the  real  world.  (Michael-PTT) 
W87-03002 


ntRIGATION  INTERVAL  AS  A  FACTOR  IN 
SWEET  CORN  RESPONSE  TO  SALINITY, 

For  primary  bibliographic  entry  see  Field  3C. 
W87-03003 


COMPARISON  OF  SPRINKLER  AND  FLOOD 
HUUGATION  FOR  RICE, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03004 


RESISTANCE  OF  PLANT  ROOTS  TO  WATER 
LOSS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

J.  M.  Baker,  and  C.  H.  M.  van  Bavel. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  4,  p 

641-644,  July-August  1986.  6  fig,  20  ref. 

Descriptors:  *Roots  zone,  *Exudation,  *Water  ex- 
change, *Water  loss,  'Resistance,  *Bermudagrass, 
Permeability  coefficient,  Absorption,  Soil  water 
potential. 

In  an  attempt  to  resolve  questions  about  the  rela- 
tive magnitudes  of  root  resistance  to  uptake  and 
exudation,  an  experiment  was  conducted  in  which 
the  root  zone  of  a  bermudagrass  (Cynodon  dacty- 
lon  X  Cynodon  transvaalensis  L.  Pers.)  sod  was 
divided  by  a  barrier  in  such  a  manner  that  water 
could  move  from  one  side  to  the  other  only 
through  the  lateral  stems  of  the  connected  plants. 
Watering  one  side  only  created  a  large  difference 
in  soil  water  potential  between  the  two  sides.  Noc- 
turnal transfer  of  significant  amounts  of  water  from 
one  side  to  the  other,  through  the  plant  system, 
was  observed  with  a  gamma  probe.  A  separately 
measured  resistance  to  uptake  permitted  calcula- 


tions of  the  exudation  resistance  which  was  slightly 
larger,  but  of  the  same  order  of  magnitude  as 
resistance  to  uptake.  The  study  concluded  that 
water  will  move  from  root  to  soil  if  the  potential 
gradient  is  in  that  direction,  but  other  factors  such 
as  hydraulic  conductivity  may  become  limiting. 
(Michael-PTT) 
W87-O3O05 


CLIMATIC  CHANGE,  WEATHER  VARIABILI- 
TY, AND  CORN  PRODUCTION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
L.  M.  Thompson. 


Agronomy  Journal,  AGJOAT  Vol.  78,  No.  4, 
649-653,  July-August   1986.  6  fig,  2  tab,  25 


ref. 


Descriptors:  'Weather  patterns,  *Climate  effects, 
•Com,  *Crop  yield,  *Model  studies,  Weather  data 
collections,  History,  Rainfall  impact,  Temperature 
effects. 

A  crop/weather  model  was  used  to  determine  the 
impact  of  changes  in  climate  and  weather  variabili- 
ty on  corn  production  in  five  Corn  Belt  states 
between  1891  and  1983.  A  cooling  trend  from  1930 
to  1972  was  accompanied  by  increasing  rainfall  in 
July  and  August  and  by  decreasing  weather  varia- 
bility. These  factors  were  favorable  for  corn  yield 
increase.  Simulated  corn  yields,  calculated  from 
weather  data,  increased  from  1930  to  1972  because 
of  improved  weather  for  corn.  After  1972,  there 
was  greater  weather  variability  and  higher  intensi- 
ty rainfall  events.  Fertilizer  use  increased  substan- 
tially in  the  1960*8,  but  increased  at  a  slower  rate 
after  1972.  The  annual  increase  in  com  yield  under 
normal  weather  after  1972  was  less  than  half  as 
much  as  it  had  been  between  1960  and  1972.  High- 
est corn  yields  were  associated  with  normal  presea- 
son precipitation  and  below  normal  temperatures 
and  above  normal  rainfall  in  July  and  August  The 
period  after  1970  was  expected  to  warm,  but 
weather  variability  has  masked  the  identification  of 
a  trend.  (Michael-PTT) 
W87-03006 


RESPONSE  OF  CORN  TO  TJXLAGE  AND  DE- 
LAYED IRRIGATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept  of 
Soil  Science. 

I.  Porro,  and  D.  K.  Cassel. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  4,  p 
688-693,  July-August  1986.  7  fig,  3  tab,   15  ref. 

Descriptors:  'Com,  'Irrigation  practices,  'Tillage, 
Plant  growth,  Crop  yield,  'Irrigation  efficiency, 
Weather  patterns,  Irrigation  requirements,  Planting 
management  Cultivation,  Humid  areas. 

Irrigation  in  humid  regions  is  often  delayed  based 
on  forecasting  rainfall  or  due  to  labor  shortages  or 
equipment  problems.  The  effects  of  tillage  and 
delayed  irrigation  on  corn  were  investigated  on  a 
Norfolk  loamy  sand  with  a  tillage  pan.  Irrigation 
treatments  included  optimum  irrigation  treatment 
at  two  and  four  days  after  irrigation  was  needed 
and  a  nonirrigated  control.  Each  treatment  was 
superimposed  on  land  that  was  prepared  either  by 
conventional  tillage  or  subsoiling  and  bedding.  De- 
layed irrigation  during  a  wet  growing  season  had 
little  effect  on  corn  growth.  Delayed  irrigation 
during  a  dry  season  reduced  plant  height  leaf  area, 
biomass  and  grain  yield  on  conventionally  tilled 
soil,  but  only  grain  yield  was  reduced  on  subsoiled 
plots.  With  a  four-day  irrigation  delay,  grain  yields 
were  reduced  by  29%  for  conventional  tillage,  but 
only  an  1 1  %  reduction  was  experienced  with  sub- 
soiling.  Irrigation  increased  mean  grain  yield  for  all 
three  delay  treatments  23  and  1%  for  convention- 
ally tilled  and  subsoiled  treatments,  respectively 
and  increased  to  314  and  18%,  respectively,  for  the 
following  year.  The  effects  of  one  and  two-year 
subsoiling  yield  carryovers  were  also  determined. 
(Michael-PTT) 
W87-03007 


DRYLAND  GRAIN  SORGHUM  WATER  USE, 
LIGHT  INTERCEPTION,  AND  GROWTH  RE- 
SPONSE TO  PLANTING  GEOMETRY, 

Agricultural    Research    Service,    Bushland,    TX. 


WATER  CYCLE— Field  2 
Water  In  Plants — Group  21 


Conservation  and  Production  Lab. 

J.  L.  Steiner. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  4,  p 

720-726,  July-August   1986.  7  fig,  5  tab,    16  ret. 

Descriptors:  'Sorghum,  'Water  use,  'Light  inter- 
ception, 'Plant  growth,  'Dry  farming,  'Evapo- 
transpiration,  Crop  yield,  Planting  management, 
Water  use  efficiency,  Dry  matter,  Water  loss. 

Crop  yields  are  primarily  water  limited  under  dry- 
land production  systems  in  semiarid  regions.  A 
study  was  conducted  to  determine  whether  grow- 
ing season  water  balance  could  be  manipulated 
through  planting  geometry.  The  effects  of  row 
spacing,  row  direction  and  plant  population  on 
water  use,  light  interception  and  growth  of  grain 
sorghum  grown  on  a  Pullman  clay  loam  were 
studied.  During  a  dry  growing  season,  narrow  row 
spacing  and  higher  population  increased  seasonal 
evapotranspiration  (ET)  and  shifted  the  partition- 
ing of  ET  to  the  vegetative  period.  High  popula- 
tion resulted  in  high  dry  matter  and  low  grain 
yield,  while  low  population  resulted  in  low  dry 
matter  and  high  grain  yield.  Row  direction  did  not 
affect  water  use  or  yield.  Dry  matter  production 
for  a  given  amount  of  ET  and  light  interception 
was  higher  in  narrow  row  crops.  ET  was  less  for  a 
given  amount  of  light  interception  in  narrow  row 
crops  and  in  the  north-south  row  crops.  Narrow 
row  planting  geometry  appeared  to  increase  the 
partitioning  of  ET  to  the  transpiration  component 
and  could  improve  the  efficiency  of  dryland  crop- 
ping systems.  (Michael-PTT) 
W87-03008 


PEROXIDE  COATED  SEED  EMERGENCE  IN 
WATER-SATURATED  SOJX, 

Wisconsin  Univ. -Madison. 

T.  D.  Langan,  J.  W.  Pendleton,  and  E.  S. 

Oplinger. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  5,  p 

769-772,  September-October  1986.  3  tab,  19  ref. 

Descriptors:  'Peroxides,  'Seed  treatment,  'Crop 
yield,  'Anoxia,  Emergence,  'Grain  crops,  'Satu- 
rated soils,  Oxygen  requirements,  Maize,  Soybeans, 
Wheat,  Barley,  Soil  water,  Calcium  peroxide,  Zinc 
peroxide,  Flooding. 

Anoxia  is  a  major  problem  in  waterlogged  soil,  and 
most  crop  plants  suffer  reduced  growth  and  yield 
from  it.  The  ability  of  peroxide  seed  coatings  to 
improve  emergence  in  flooded  soil  was  studied  in 
three  greenhouse  experiments.  Maize,  soybean, 
wheat  and  barley  were  grown  in  silt  loam  soil  in 
plastic  trays.  Soil  moisture  treatment  included 
normal  moisture  and  flooding  for  three  days  after 
planting.  Calcium  peroxide,  zinc  peroxide  and  a 
formulation  containing  calcium  peroxide  were  ap- 
plied as  seed  coatings.  The  most  significant  effect 
of  the  peroxides  was  on  percent  of  emergence  and 
wheat  showed  the  most  favorable  results.  Calcium 
and  zinc  peroxides  at  25%  improved  wheat  emer- 
gence by  an  average  42%  in  flooded  treatments. 
Zinc  peroxide  at  25%  improved  both  wheat  and 
corn  emergence  with  flooding.  Soybean  emer- 
gence was  only  improved  slightly  by  zinc  peroxide 
and  was  decreased  by  calcium  peroxide.  Barley 
emergence  was  not  affected  by  peroxide.  Peroxides 
generally  had  no  effect  under  normal  moisture 
conditions,  and  did  not  affect  time  to  emergence, 
plant  height  and  plant  dry  matter.  Peroxide  seed 
coatings  had  variable  effects  on  plant  emergence 
with  wheat  showing  the  most  consistent  positive 
response.  (Michael-PTT) 
W87-O30O9 


DISTRIBUTION  OF  DRY  MATTER  BETWEEN 
SHOOTS  AND  ROOTS  OF  mRIGATED  AND 
NONIRRIGATED  DETERMINATE  SOY- 
BEANS, 

Alabama      Agricultural       Experiment       Station, 

Auburn. 

M.  G.  Huck,  C.  M.  Peterson,  G.  Hoogenboom, 

and  C.  D.  Busch. 

Agronomy  Journal,  AFJOAT  Vol.  78,  No.  5,  p 

807-813,  September-October  1986.  9  fig,  3  tab,  30 

ref. 

Descriptors:  'Water  stress,  'Plant  tissues,  'Irriga- 
tion effects,  'Soybeans,  'Roots,  Soil  water,  Irriga- 


tion practices,  Plant  growth,  Dry  matter,  Seeds, 
Reproducibility,  Crop  yield,  Flowering,  Planting 
management. 

The  timing  and  duration  of  drought  stress  during  a 
growing  season  can  both  limit  and  alter  dry-matter 
accumulation  in  plants.  Distribution  of  dry  matter 
between  roots  and  aboveground  parts  was  deter- 
mined by  growing  soybean  plants  for  four  years  in 
a  sieved  sandy  surface  soil  material  that  was  uni- 
formly packed  to  a  bulk  density  of  1.52  Mg/cumi  n 
soil  compartments.  Three  replicated  compartments 
were  irrigated  by  trickle  irrigation  whenever  soil 
water  potential  fell  below  a  predetermined  amount. 
Three  additional  compartments  were  not  irrigated. 
Mainstem  leaf  area  and  total  cumulative  root 
growth  were  determined.  Water  stress  significantly 
reduced  total  shoot  weight  and  seed  weight,  but 
increased  total  root  length.  Irrigated  plants  gener- 
ally had  fewer  roots  which  were  shallower  and 
more  evenly  distributed  than  those  of  nonirrigated 
plants.  Both  individual  seed  weight  and  total  seed 
weight  per  treatment  were  reduced  by  water 
stress.  Apparent  harvest  index  varied,  but  a  near 
linear  relationship  was  observed  between  normal- 
ized final  seed  yield  or  total  dry  matter  production 
and  the  percentage  of  time  between  flowering  and 
harvest  maturity.  Aboveground  dry  matter  and 
seed  yield  appear  to  be  directly  dependent  on 
water  availability  during  critical  reproductive 
states.  (Michael-PTT) 
W87-03010 


EFFECTS  OF  PATTERN  AND  AMOUNT  OF 
SIMULATED  RAINFALL  ON  SEEDLING  DY- 
NAMICS OF  WEEPING  LOVEGRASS  AND 
KLEINGRASS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Range  and 

Wildlife  Management. 

D.  B.  Wester,  B.  E.  Dahl,  and  P.  F.  Cotter. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  5,  p 

851-855,  September-October  1986.  3  fig,  4  tab,  23 

ref. 

Descriptors:  'Simulated  rainfall,  'Seedlings, 
'Grasses,  Emergence,  Rainfall  rate,  Water  require- 
ments, Plant  growth,  Germination,  Field  tests. 

Range  seeding  is  a  common  improvement  practice 
for  revegetating  abondoned  cultivated  land  or  fol- 
lowing mechanical  brush  control.  However,  seed- 
ing failure  is  frequent  because  of  unfavorable  mois- 
ture and  temperature  conditions.  Seedling  emer- 
gence and  survival  of  weeping  lovegrass  and 
Kleingrass  was  studied  in  response  to  16  different 
irrigation  amounts  and  practices  at  varying  soil 
surface  temperatures  in  dry  sand.  Watering  treat- 
ments consisted  of  different  sequences  of  wet  and 
dry  days.  The  pattern  and  amount  of  watering 
affected  seedling  emergence  and  survival.  Both 
species  required  two  days  of  water  to  emerge  at  30 
and  24  C  and  there  was  no  emergence  at  38  C. 
Seedlings  that  emerged  soonest  within  a  treatment 
tended  to  survive  longer  than  later  emerging  seed- 
lings. When  treatment  moisture  was  insufficient  to 
stimulate  high  emergence,  seeds  remained  viable 
and  emerged  later  when  additional  sufficient  water 
was  available.  Field  trials  were  conducted  during 
the  second  phase  of  this  research  and  confirmed 
growth  room  results  under  natural  and  simulated 
rainfall.  These  results  suggest  that  rainfall  in  specif- 
ic patterns  and  amounts  is  important  in  determin- 
ing seedling  success.  (Michael-PTT) 
W87-O3011 


CHANGES  IN  SPRING  WHEAT  TJXLERTNG 
PATTERNS  IN  RESPONSE  TO  DELAYED  IR- 
RIGATION, 

Idaho  Univ.,  Aberdeen.  Research  and  Extension 

Center. 

J.  C.  Stark,  and  T.  S.  Longley. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

892-896,  September-October  1986.  5  fig,  1  tab,  15 

ref. 

Descriptors:  'Wheat,  'Cultivation,  'Irrigation 
practices,  Sand,  Loam,  Soil  water,  Plant  growth, 
Water  stress,  Crop  yield,  Soil  water  potential, 
Sprinkler  irrigation,  Soil  temperature,  Irrigation 
efficiency,  Planting  management. 


Soil  water  availability  can  have  a  marked  effect  on 
the  vegetative  development  of  small  cereal  grains. 
However,  few  studies  have  examined  the  effects  of 
soil  water  deficits  on  the  appearance  patterns  of 
specific  tillers.  The  effects  of  early  season  irriga- 
tion timing  on  spring  wheat  tillering  patterns  were 
evaluated  in  field  studies.  Sprinkler  irrigation  was 
applied  when  either  three,  five  or  seven  leaves 
were  present  on  the  main  stem  and  subsequent 
irrigations  were  applied  to  provide  more  than  50% 
of  available  soil  water  for  the  remainder  of  the 
growing  season.  Main  stem  development  was  lin- 
early related  to  cumulative  degree-days  and  was 
not  affected  by  irrigation  timing.  Tillers  which 
developed  under  optimal  soil  moisture  conditions 
exhibited  uniform  appearance  patterns  and  reached 
maximum  populations  over  relatively  short  degree- 
day  intervals.  Soil  water  deficits  decreased  the  rate 
of  appearance  of  main  stem  tillers  and  caused 
appearance  to  occur  over  longer  intervals.  Dry  soil 
conditions  also  reduced  development  at  the  co- 
leoptilar  node.  The  appearance  rate  of  affected 
tillers  increased  when  plants  were  finally  irrigated. 
In  some  cases,  tillering  stimulation  was  sufficient  to 
compensate  for  earlier  tiller  losses,  but  periods  of 
stress  that  extended  into  the  latter  part  of  the 
vegetative  period  often  reduced  maximum  tiller 
populations.  This  study  illustrates  the  importance 
of  adequate  early  season  water  availability  in  de- 
veloping uniform  tillering  patterns  and  high  yield 
potential  for  spring  wheat.  (Michael-PTT) 
W87-03012 


HERBICIDES  AND  SEEDING  RATE  EFFECTS 
ON  SPRINKLER-IRRIGATED  RICE, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 

K.  H.  Akkari,  R.  E.  Talbert,  J.  A.  Ferguson,  J.  T. 

Gilmour,  and  K.  Khodayari. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

927-929,  September-October  1986.  1  fig,  2  tab,  11 

ref. 

Descriptors:  'Seeds,  'Herbicides,  'Rice,  'Weed 
control,  'Sprinkler  irrigation,  Crop  yield,  Propanil, 
Oxadiazon,  Cultivation,  Planting  management. 

With  the  high  demand  for  rice  and  the  present 
constraints  on  land  and  water  use,  the  need  for 
sprinkler-irrigated  rice  production  and  its  associat- 
ed technology  has  increased.  Such  technology  in- 
cludes fertilization,  water  management,  suitable 
cultural  practices,  and  effective  chemical  weed 
control.  Two  herbicide  programs  and  four  seeding 
rates  were  tested  to  determine  the  optimum  seed- 
ing rate  that  would  maximize  yields  of  sprinkler 
irrigated  rice.  Rice  was  drill  seeded  at  various  rates 
and  propanil  and  a  tank  mixture  of  propanil  and 
oxadiazon  were  applied  at  the  two-leaf  stage  of 
weeds.  Each  herbicide  treatment  was  followed  by 
a  2,4,5-T  treatment  applied  over-the-top  at  the 
onset  of  internode  elongation  of  the  rice  stems. 
Both  herbicide  programs  controlled  barnyardgrass, 
broadleaf  signalgrass,  large  crabgrass,  common 
cocklebur  and  smooth  pigweed.  Propanil  com- 
bined with  oxadiazon  controlled  pitted  morningg- 
lory  and  prickly  sida,  but  propanil  alone  did  not.  A 
significant  increase  in  rice  plant  population  and 
panicle  density  at  the  higher  seeding  rates  was 
offset  by  a  corresponding  decrease  in  the  number 
of  seeds  per  panicle  and  rough  rice  yield  and  an 
increase  in  tillering  at  the  lower  seeding  rate.  Re- 
sults indicate  that  the  present  recommended  seed- 
ing rate  for  sprinkler  irrigated  rice  should  be  re- 
duced, but  must  be  accompanied  by  timely  and 
effective  herbicide  programs.  (Michael-PTT) 
W87-03013 


TURFGRASS  WATER  USE  RATES, 

Texas  A  and  M  Univ.,  College  Station. 

J.  B.  Beard. 

Grounds   Maintenance,   Vol.   21,   No    1,   p  60  +  , 

January  1986. 

Descriptors:  'Turf  grasses,  'Water  use,  'Evapo- 
transpiration. 

The  comparative  water  use  rates  of  turfgrass  spe- 
cies are  distinctly  different  from  relative  drought 
resistances  because  each  is  a  distinctly  different 
physiological   phenomenon.   Reducing   the   water 
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use  rate  is  a  strategy  associated  with  irrigated  turfs. 
The  goal  is  to  select  turfgrasses  that  require  the 
least  possible  supplemental  water  via  irrigation. 
Comparative  water  use  rates  among  20  turfgrass 
species  used  throughout  North  America  were  de- 
lineated. The  differences  are  substantial.  The  most 
definitive  work  has  been  done  with  the  warm 
season  turfgrasses,  those  species  adapted  to  soil 
temperatures  in  the  80  to  95  F  range  and  common- 
ly grown  in  the  southern  half  of  the  United  States. 
As  a  group,  the  warm  season  turfgrasses  have  a 
lower  potential  evapotranspiration  (ET)  rate  than 
the  cool  season  species.  The  fine-leafed  fescues 
rank  medium  in  water  use  rate:  Kentucky  blue- 
grass,  annual  bluegrass  and  creeping  bentgrass 
have  exhibited  very  high  water  use  rates.  These 
cool  season  grasses  have  potential  evapotranspira- 
tion rates  ranging  from  7.5  to  12  mm  per  day.  The 
professional  turf  manager  should  be  aware  of  the 
particular  plant  characteristics  that  contribute  to  a 
low  water  use  rate.  These  characteristics  can  be 
used  as  guidelines  in  selecting  cultivars  possessing 
a  low  water  use  rate.  Furthermore,  turf  breeders 
can  use  these  same  morphological  traits  to  make 
rapid  field  selections  of  plants  that  are  most  likely 
to  possess  a  low  water  use  rate.  (Alexander-PTT) 
W87-03014 


MANAGING  WATER  FOR  TURFGRASS, 

Iowa  State  Univ.,  Ames. 

M.  L.  Agnew,  and  R.  N.  Carrow. 

Grounds  Maintenance,  Vol.  21,  No.   3,  p  90  +  , 

March  1986. 

Descriptors:  *Turf  grasses,  'Water  management, 
•Water  shortage,  Irrigation  practices,  Water  use 
efficiency,  Planning,  Evaporation  control. 

While  the  cost  of  irrigating  high  quality  turfgrass 
areas  is  increasing,  water  for  irrigation  is  becoming 
more  scarce.  The  economic  and  recreational  bene- 
fits of  irrigating  turfgrass  during  periods  of  water 
shortage  are  reviewed  and  the  importance  of  water 
use  contingency  planning  by  turfgrass  managers  is 
emphasized.  Turfgrass  irrigation  practices  that 
control  evaporation  losses  are  also  discussed.  (Mi- 
chael-PTT) 
W87-03016 


CONTROLLING  TURFGRASS  WATER  USE 
RATES, 

Texas  A  and  M  Univ.,  College  Station. 

J.  B.  Beard. 

Grounds  Maintenance,  Vol.  21,  No.  4,  p  80+, 

April  1986. 

Descriptors:  'Turf  grasses,  'Water  use,  'Cultiva- 
tion, Nitrogen,  Water  conservation,  Cutting  man- 
agement. 

Cultural  influences  such  as  nitrogen  nutritional 
levels  and  cutting  height  are  important  factors  in 
turfgrass  water  use  conservation.  Those  turfgrasses 
that  have  a  low  nitrogen  requirement  tend  to  have 
a  water  use  rate  that  is  influenced  more  by  changes 
in  cutting  height  than  by  nitrogen  fertility.  Turf- 
grasses that  have  a  relatively  high  nitrogen  re- 
quirement have  water  use  rates  that  are  more  af- 
fected by  changes  in  the  nitrogen  nutritional  level 
than  by  cutting  the  height.  Although  significant 
water  conservation  can  be  achieved  by  selecting 
the  appropriate  water-conserving  turfgrass  species, 
it  is  equally  important  to  select  the  appropriate 
cultural  practices  to  maximize  the  water  conserva- 
tion characteristics  of  that  particular  species.  Of 
particular  significance  are  the  nitrogen  nutritional 
level  and  the  cutting  height.  (Alexander-PTT) 
W87-O3017 


DROUGHT  AVOIDANCE  IN  TALL  FESCUE, 

Arizona  Univ.,  Tucson. 

D  M  Kopec. 

Grounds  Maintenance,  Vol.  21,  No.  5,  p  30-32, 

May  1986. 

Descriptors:   'Drought  resistance,   'Turf  grasses, 
•Forages,  Soil  water. 

Drought  resistance  is  the  plant's  ability  to  carry  on 
metabolic  processes  under  low  water  levels  inside 


the  plant.  When  a  plant's  water  content  decreases, 
photosynthesis  and  transpiration  can  be  greatly 
reduced.  This  often  reduces  plant  growth  or  turf 
performance,  or  both.  Field  experiments  were  con- 
ducted to  demonstrate  the  ability  of  tall  fescue 
turfgrass  clones  to  withstand  drought  through  its 
superior  soil  moisture  extraction  ability.  Most  tall 
fescue  clones  that  had  large  root  systems  took  up 
more  water,  thereby  avoiding  wilt.  Intermating  of 
plants  with  minimal  wilt  and  high  soil  moisture 
extraction  plus  testing  of  their  offspring  is  a  posi- 
tive step  toward  improving  the  summer  perform- 
ance of  mowed  tall  tescue  turf.  (Michael-PTT) 
W87-03019 


POTASSIUM  UTILIZATION  AND  FLUXES  IN 
WILD  SALT-TOLERANT  RELATIVES  OF  THE 
CULTIVATED  TOMATO, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Dept.  of  Biology. 

E.  Taleisnik-Gertel,  and  M.  Tal. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  3,  p 

415-420,  July  1986.  2  fig,  5  tab,  28  ref. 

Descriptors:  'Tomato,  'Wild  tomato,  'Salt  toler- 
ance, 'Potassium,  Plasma  membranes,  Membrane 
permeability,  Nutrients,  Ions,  Plant  growth,  Roots, 
Cultivation,  Accumulation,  Tonoplast  permeabil- 
ity, Plant  physiology. 

The  growth  of  the  wild  tomato  species  Lycopersi- 
con  peruvianum  (L.)  Mill,  and  L.  pennellii  (Cor- 
rell)  D'Arcy,  was  compared  with  that  of  the  culti- 
vated tomato,  L.  esculentum  cv.  VE  234,  under 
conditions  of  reduced  K(+)  supply.  Growth  was 
impaired  less  in  the  wild  than  in  the  cultivated 
species.  The  higher  efficiency  of  K(  +  )  utilization 
in  the  wild  species  was  not  associated  with  more 
efficient  K(+)  uptake  from  the  medium.  The  rate 
of  K(+)  uptake  by  whole  plants  was  similar  in  the 
three  species,  but  the  rate  of  uptake  of  detached 
root  tips  was  lower  in  the  wild  species.  The  perme- 
ability of  the  plasma  membrane  to  K(+)  was  ap- 
parently similar  in  root  tips  of  the  three  species, 
but  the  tonoplast  permeability  was  much  lower  in 
the  wild  than  in  the  cultivated  species.  (Author's 
abstract) 
W87-03055 


EFFECT  OF  ROOTSTOCK  ON  APPLE  (MALUS 
DOMESTICA)  TREE  WATER  RELATIONS, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

W.  C.  Olien,  and  A.  N.  Lakso. 

Physiologia  Plantarum  PHPLAI,  Vol.  67,  No.  3,  p 

421-430,  July  1986.  2  fig,  8  tab,  29  ref. 

Descriptors:  'Rootstocks,  'Apples,  'Capacitance, 
•Water  potentials,  Orchards,  Plant  physiology, 
Transpiration,  Stomatal  conductance,  Tempera- 
ture, Light,  Water  storage  capacity,  Tree  size, 
Permeability  coefficient,  Xylem  water  transport. 

The  effects  of  rootstock  on  mid-season  water  rela- 
tions, under  orchard  conditions  of  non-limiting  soil 
moisture,  were  determined  for  bearing  'Empire' 
apple  trees  (Malus  domestica  Borkh)  on  the  clonal 
rootstocks  M9,  M26,  M7,  MM  106,  and  MM  104 
(most  to  least  dwarfing  in  their  sixth  and  seventh 
growing  seasons.  Stem  water  potentials  (SWP)  of 
trees  on  M9  and  M26  were  more  negative  at 
midday,  under  warm,  sunny  conditons,  than  were 
those  of  the  trees  on  the  other  three  rootstocks. 
However,  change  in  SWP  per  change  in  stem 
distance  through  the  canopy  (water  potential  gra- 
dient) did  not  vary  among  the  rootstocks  at 
midday.  There  was  not  rootstock  effect  on  diurnal 
variation  in  transpiration  and  stomatal  conduct- 
ance. Differences  in  water  storage  capacitance  rel- 
ative to  tree  size  were  determined  in  a  separate 
study  but  did  not  account  for  the  differences  ob- 
served in  SWP.  Calculated  hydraulic  conductiv- 
ities of  xylem  water  transport  suggest  that  root- 
stocks  differ  in  their  ability  to  conduct  water  to  the 
scion,  but  hydraulic  conductivity  of  the  scion  was 
not  affected  by  rootstock.  Rootstock  differences  in 
hydraulic  conductivity  were  not  accounted  for  by 
differences  in  tree  size.  (Author's  abstract) 
W87-03056 


EFFECTS  OF  SEA  WATER  ON  AMINO  ACIDS 

AND  MINERAL  IONS  COMPOSITION  IN  SA- 

LICORNIA  BRACH1  ATA  ROXB, 

Bhavnagar  Univ.  (India).  Dept.  of  Life  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03093 


RESPONSE  TO  WATERLOGGING  AND  DIF- 
FERING SENSITIVITY  TO  DIVALENT  DXON 
AND  MANGANESE  IN  CLONES  OF  DACTY- 
LIS  GLOMERATA  L.  DERIVED  FROM  WELL- 
DRAINED  AND  POORLY-DRAINED  SOILS, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 
Science. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03095 


RELATIONSHIPS  BETWEEN  GROWTH  AND 
MEASURED  WEATHER  FACTORS  AMONG 
CONTRASTING  VARJETTES  OF  LOLIUM, 
DACTYLIS  AND  FESTUCA  SPECIES, 

Welsh  Plant  Breeding  Station,  Aberystwyth. 

1.  B.  Norris. 

Grass  and  Forage  Science  GFSCDW,  Vol.  40,  No. 

2,  p  151-159,  June  1985.  2  fig,  7  tab,  28  ref. 

Descriptors:  'Ryegrass,  'Tall  fescue,  'Cocksfoot, 
•Plant  growth,  'Weather,  'Irrigation,  'Tempera- 
ture effects,  Seasonal  distribution,  Leaf  extension 
rate,  Soil  water  deficit,  Drought,  Plant  water  rela- 
tions, Solar  radiation,  Plant  physiology,  Cultiva- 
tion, Irrigation. 

Italian,  perennial,  hybrid  ryegrass,  tall  fescue,  and 
cocksfoot  were  used  to  determine  the  influence  of 
weather  upon  grass  growth  throughout  the  spring 
and  summer  months  of  1975  and  1976.  Crop 
growth  rate,  leaf  extension  rate,  leaf  appearance 
rate,  tillering,  and  weather  conditions  were  record- 
ed. Natural  (control),  covered,  and  irrigated  treat- 
ments were  applied.  In  spring,  crop  growth  rates 
were  correlated  with  solar  radiation  and  tempera- 
ture, but  growth  rates  were  highest  with  high 
levels  of  insolation.  Leaf  extension  rate  was  associ- 
ated with  temperature  during  spring.  During 
summer,  however,  the  association  between  temper- 
ature and  leaf  extension  became  confused  as  soil 
water  deficit  increased.  Leaf  extension  rate  in  the 
tall  fescue  variety  SI 70  was  the  slowest  of  all  for  a 
given  temperature.  In  1975  leaf  growth  was  very 
sensitive  to  temperature;  the  rate  of  leaf  appear- 
ance increased  as  the  temperature  increased.  In 
1976,  water  deficit  reduced  crop  growth  rate  in 
spring  and  was  the  major  factor  influencing  crop 
growth  rates  in  all  varieties  during  summer.  Leaf 
extension  and  leaf  appearance  rates  were  both  re- 
duced by  increasing  soil  water  deficit.  The  rye- 
grasses appeared  most  sensitive  to  drought  and 
poor  recovery  growth  was  found  in  the  Italian 
Lolium  RvP  and  the  Lolium  hybrid  Snowdon. 
(Author's  abstract) 
W87-03100 


MICROCLIMATE  OF  AN  UPLAND  GRASS- 
LAND, 

West    of   Scotland    Agricultural    Coll.,    Auchin- 

cruive. 

R.  K.  M.  Hay. 

Grass  and  Forage  Science  GFSCDW,  Vol.  40,  No. 

2,  p  201-212,  June  1985.  7  fig,  4  tab,  37  ref. 

Descriptors:  'Microclimates,  'Uplands,  'Grass- 
lands, 'Air  temperature,  'Soil  temperature,  'Solar 
radiation,  'Wind  velocity,  'Soil  water,  'Dry 
matter  yield,  Plant  growth,  Plant  physiology, 
United  Kingdom,  Seasonal  distribution. 

Continuous  hourly  measurements  of  air  and  soil 
temperatures,  irradiance  and  wind  velocity,  and 
less  frequent  measurements  of  soil  water  status  and 
dry  matter  (DM)  yield  were  recorded  over  two 
growing  seasons  and  the  intervening  winter  1978- 
79  for  an  enclosed  upland  grassland  in  Cumbria 
(United  Kingdom),  with  the  aim  of  establishing 
realistic  combinations  of  enviromental  factors  for 
the  design  of  experiments  under  controlled  condi- 
tions. Important  features  of  the  microclimate  in- 
cluded high  diurnal  and  day-to-day  variation  in 
environmental  temperature,  relatively  high  winter 


soil  temperatures,  variation  between  years  in  the 
influence  of  altitude  upon  irradiance,  low  wind 
velocity  throughout  the  year  at  plant  height  and 
the  loss  of  DM  yield  in  the  early  summer  of  1978 
due  to  severe  drought.  The  records  indicate  that  in 
growth-cabinet  or  greenhouse  experiments  associ- 
ated with  breeding  or  selection  of  cultivars  for 
earlier  DM  production  in  spring,  it  is  important  to 
combine  low  temperatures  (<  or  =  10  C)  with 
realistic  levels  of  irradiance  (>  or  =  200  W/sq  m), 
and  day  length  (12.5-15  hr).  (Author's  abstract) 
W87-03101 


IRRIGATION  SCHEDULING  EFFECTS  ON 
CONTAINER  MEDIA  AND  CANOPY  TEM- 
PERATURES AND  GROWTH  OF  'HERSHEY'S 
RED*  AZALEA, 

Auburn  Univ.,  AL.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03103 


EFFECT  OF  SHORT-TERM  WATER  STRESS 
ON  LEAF  GAS  EXCHANGE  PROCESSES  AND 
PLANT  WATER  POTENTIAL  IN  SCHEF- 
FLERA, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Biol- 
ogy- 

P.  Lorenzo-Minguez,  R.  Ceulemans,  R.  Gabriels,  I. 
Impens,  and  O.  Verdonck. 

Hortscience  HJHSAR,  Vol.  20,  No.  5,  p  932-934, 
October  1985.  2  fig,  1  tab,  11  ref. 

Descriptors:  'Water  stress,  'Growth  chambers, 
•Leaf  gas  exchange,  'Plant  water  potential, 
•Schefflera  arboricola,  Plant  physiology,  Carbon 
dioxide,  Transpiration,  Stomatal  conductance, 
Temperature,  Photosynthesis,  Light,  Humidity, 
Soil  moisture  deficit. 

Situations  of  increasing  water  stress  were  imposed 
on  Schefflera  arboricola  Hayata  'Compacta'  for  up 
to  7  days  under  controlled  growth  chamber  condi- 
tions. Net  C02  exchange  and  transpiration  rates, 
stomatal  conductance  to  water  vapor,  and  xylem 
water  potential  were  measured  at  constant  temper- 
ature, photosynthetic  photon  flux  density,  and  at- 
mospheric humidity.  A  strong  relationship  was 
found  for  transpiration  and  C02  exchange  process. 
When  the  water  content  of  the  substrate  decreased 
as  a  result  of  transpiration  and  soil  surface  evapora- 
tion, both  transpiration  and  C02  exchange  rates 
decreased  drastically.  Xylem  water  potential  re- 
mained fairly  constant  during  this  soil  moisture 
deficit.  Following  the  dry  cycle  efficient  and  fast 
recovery  of  the  plants  was  observed.  (Author's 
abstract) 
W87-03104 


GROWTH  AND  NUTRITIONAL  STATUS  OF 
PETUNIA  AND  TOMATO  SEEDLINGS  WITH 
ACIDDTED  DIRIGATION  WATER, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03105 


EFFECT  OF  WOVEN  PLASTIC  MULCH,  HER- 
BICIDES, GRASS  SOD,  AND  NITROGEN  ON 
TOCH*  GRAPES  UNDER  IRRIGATION, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03106 


NURSERY  IRRIGATION-SYRINGE  SYSTEM 
THAT  MONITORS  ENVIRONMENTAL  PA- 
RAMETERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-03107 


MUSKMELON  GROWTH,  YTELD,  AND  NU- 
TRITION AS  INFLUENCED  BY  PLANTING 
METHOD  AND  TRICKLE  IRRIGATION, 

Agricultural  Research  Service,  Charleston,  S.C. 
Vegetable  Lab. 


For  primary  bibliographic  entry  see  Field  3F. 
W87-03108 


NITROGEN  SOURCE  AND  APPLICATION 
TIMING  FOR  TRICKLE  IRRIGATED  STRAW- 
BERRIES, 

Agricultural  Research  and  Education  Center,  Lake 

Alfred,  FL. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03109 


SEASONAL  RESPONSE  OF  'ANJOU'  PEAR 
TREES  TO  DIFFERENT  DXRIGATION  RE- 
GIMES. I.  SOU,  MOISTURE,  WATER  RELA- 
TIONS, TREE  AND  FRUIT  GROWTH, 

Washington  State  Univ.,  Wenatchee.  Tree  Fruit 

Research  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03110 


SEASONAL  RESPONSE  OF  'ANJOU'  PEAR 
TREES  TO  DIFFERENT  IRRIGATION  RE- 
GIMES. H.  MINERAL  COMPOSITION  OF 
FRUIT  AND  LEAVES,  FRUIT  DISORDERS, 
AND  FRUIT  SET, 

Washington  State  Univ.,  Wenatchee.  Tree  Fruit 
Research  Center. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03111 


SEASONAL  GROWTH  AND  COMPOSITION 
AND  ACCUMULATION  OF  N-P-K  IN  DRY- 
LAND AND  IRRIGATED  PUMPKINS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 
J.  M.  Swiader. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  8,  No. 
10,  p  909-919,  October  1985.  4  tab,  1 1  ref. 

Descriptors:  'Pumpkins,  'Crop  yield,  'Seasonal 
variation,  'Nutrient  accumulation,  'Dryland  cul- 
ture, 'Irrigated  culture,  'Nitrogen,  'Phosporus, 
'Potassium,  'Plant  water  relations,  'Plant  nutri- 
tion, Plant  growth,  Plant  development,  Fruit 
crops. 

Growth  and  N-P-K  uptake  in  pumpkin  (Cucurbita 
moschata  Poir.)  cv.  'Libby-Select'  were  studied  in 
dryland  and  irrigated  culture.  In  both  moisture 
regimes,  maximum  rates  of  dry  matter  accumula- 
tion occurred  between  the  early  and  mid-fruiting 
developmental  stages.  Higher  total  dry  matter  pro- 
duction with  irrigated  other  than  dryland  culture 
was  primarily  associated  with  increased  shoot 
growth.  Concentrations  of  N,  P,  and  K  in  foliage 
generally  decreased  as  pumpkin  age  increased.  Irri- 
gated pumpkins  in  conjunction  with  higher  total 
vegetative  dry  matter  accumulated  more  N,  P,  and 
K  than  dryland  pumpkins.  Through  the  stage  of 
early  fruit  development,  N,  P,  and  K  accumulation 
was  primarily  in  leaves  and  vines  and  by  the  late 
growth  stages  was  almost  entirely  in  the  fruit. 
Total  N,  P,  and  K  uptake  at  late  fruiting  was 
estimated  at  219,  32,  and  228  kg/ha  in  irrigated 
pumpkins  and  180,  21,  and  177  kg/ha  in  dryland 
pumpkins.  Approximately  58%  of  the  N,  52%  of 
the  K,  and  68%  of  the  P  accumulated  by  late- 
fruiting  was  absorbed  by  the  plant  after  early- 
fruiting  stage  in  both  moisture  regimes.  K  redistri- 
bution from  vegetative  tissues  during  late  fruit 
development  decreased  foliar  K  contents  32%  in 
dryland  pumpkins  and  21%  in  irrigated  pumpkins. 
(Author's  abstract) 
W87-03150 


AMMONIUM       (15N)       METABOLISM       IN 
COTTON  UNDER  SALT  STRESS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03151 


BORON  TOLERANCE  AND  ACCUMULATION 
IN  THE  DUCKWEED,  LEMNA  MINOR, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03152 


WATER  CYCLE— Field  2 
Water  In  Plants — Group  21 

MICRONUTRIENT  TOLERANCE  AND  ACCU- 
MULATION IN  THE  DUCKWEED,  LEMNA, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03153 


RESPONSES  OF  LETTUCE  TO  SALINITY.  I. 
EFFECTS  OF  NACL  AND  NA2S04  ON 
GROWTH, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03154 


SALT  RESPONSES  OF  LETTUCE  TO  SALINI- 
TY. H.  EFFECT  OF  CALCIUM  ON  GROWTH 
AND  MINERAL  STATUS, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03155 


CONTRASTING  RESPONSE  TO  SALT  STRESS 
OF  TWO  SALINITY  TOLERANT  CREEPING 
BENTGRASS  CLONES, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Horticulture. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03156 


WATER  DEFICIT  DURING  PANICLE  DEVEL- 
OPMENT IN  PEARL  MILLET:  YD2LD  COM- 
PENSATION BY  TOILERS, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
V.  Mahalakshmi,  and  F.  R.  Bidinger. 
The  Journal  of  Agricultural  Science  JASIAB,  Vol. 
106,  No.  1,  p  113-119,  February  1986.  1  fig,  4  tab, 
16  ref. 

Descriptors:  'Pearl  millet,  'Grain  yield,  'Tillers, 
'Irrigation,  'Plant  growth,  'Water  stress,  Irriga- 
tion, Plant  water  potential,  Plant  physiology, 
Shoots,  Panicle  initiation,  Flowering,  Compensato- 
ry mechanisms,  Plant  pathology. 

The  potential  extent  of  compensation  in  pearl 
millet  grain  yield  components  by  tillers  was  inves- 
tigated by  removing  the  main  shoot  at  panicle 
initiation  (PI)  and  flowering  stages,  respectively, 
for  both  irrigated  and  water-stressed  plants.  Grain 
yield  loss  by  removal  of  the  main  shoot  of  plants  at 
PI  was  compensated  fully  by  tiller  grain  yield  in 
both  the  irrigated  and  water-stressed  plants.  The 
compensation  was,  however,  only  partial  when  the 
main  shoot  was  removed  at  flowering.  The  com- 
pensation for  the  grain  yield  loss  in  the  main  shoot 
due  either  to  water  stress  or  removal  was  through 
an  increase  in  the  number  of  grains  on  the  tillers. 
This  increase  was  due  to  an  increase  in  the  number 
of  productive  tillers  and  an  increase  in  the  number 
of  grains  per  panicle  in  the  case  of  main  shoot 
removal.  This  compensatory  mechanism  by  tillers 
plays  an  important  role  in  overcoming  the  effects 
of  pre-flowering  water  stress  damage  to  the  main 
shoot.  (Author's  abstract) 
W87-03157 


DEPARTMENT  OF  AGRICULTURE,  BELFAST 
(N.  IRELAND).  AGRICULTURAL  AND  FOOD 
CHEMISTRY  RESEARCH  DTV. 

Agriculture  and  Food  Science  Centre,  Belfast 
(Northern  Ireland).  Agricultural  and  Food  Chem- 
istry Research  Div. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03159 


COMPACTION  AND  TDLLAGE  DEPTH  COM- 
BINATIONS FOR  WATER  MANAGEMENT 
AND  RICE  PRODUCTION  IN  LOW-RETEN- 
TIVE PERMEABLE  SODLS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03163 
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Field  2— WATER  CYCLE 
Group  21 — Water  In  Plants 


EFFECTS  OF  TILLAGE  METHODS  AND 
WATER  REGIMES  ON  SOIL  PROPERTIES 
AND  YIELD  OF  LOWLAND  RICE  FROM  A 
SANDY  LOAM  SOIL  IN  SOUTHWEST  NIGE- 
RIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 

L.  T.  Ogunremi,  R.  Lai,  and  O.  Babalola. 
Soil  and  Tillage  Research  SOTDR5,  Vol.  6,  No.  3, 
p  223-234,  February  1986.  6  tab,  30  ref. 

Descriptors:  'Tillage,  *Soil  compaction,  'Soil 
properties,  'Rice,  Puddling,  No-tillage  manage- 
ment, Crop  yield,  Consecutive  cropping,  Flooding, 
Rain-fed  agriculture,  Potassium,  Calcium,  Magne- 
sium, Phosphorus,  Sodium,  Manganese,  Iron,  Zinc, 
Dry  matter,  Field  tests,  Nutrients. 

Field  experiments  were  conducted  on  a  sandy 
loam  soil  (Aerie  Tropaquent)  to  assess  the  effects 
of  compaction,  puddling,  and  no-till  systems  on 
soil  physical  properties  and  on  rice  growth  and 
yield  with  and  without  supplementary  irrigation. 
Soil  compaction  decreased  macro-  and  micro-pores 
more  than  puddling  or  no-till  treatments.  The  equi- 
librium infiltration  rates  were  0.12,  0.15,  and  1.65 
micron/sec  in  compacted,  ploughed,  and  no-till 
treatments,  respectively.  The  saturated  hydraulic 
conductivity,  void  ratio,  and  moisture  content  at  - 
0.01  and  -1.5  mPa  water  potential  followed  a  simi- 
lar trend.  The  mean  weight  diameters  were  2.40, 
2.36,  and  2.09  mm  for  compacted,  puddled,  and  no- 
till  treatments,  respectively.  The  mean  grain  yields 
for  four  consecutive  crops  were  6.4,  5.1,  and  4.9 
megagram/ha  for  the  three  treatments,  respective- 
ly. Compared  with  both  puddling  and  no-till  treat- 
ments, soil  compaction  resulted  in  yield  increases 
of  about  20%  under  the  rain-fed  regime  and  34- 
40%  in  the  flooded  moisture  regime.  There  was 
about  26%  increase  in  grain  yield  by  continuous 
flooding  compared  to  the  rain-fed  treatments,  with 
the  rice  producing  greater  dry  matter  and  biologi- 
cal yields  due  to  a  higher  uptake  of  P,  Ca,  Mg,  K, 
Na,  Mn,  Fe,  and  Zn.  (Author's  abstract) 
W87-03164 


EFFECT  OF  DEEP  TTLLAGE  AND  CON- 
TROLLED TRAFFIC  ON  ROOT  GROWTH, 
WATER-USE  EFFICIENCY  AND  YTELD  OF  IR- 
RIGATED MAIZE  AND  WHEAT, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03165 


EFFECT  OF  TTLLAGE  AND  MULCHING  ON 
SOIL  ENVIRONMENT  AND  COWPEA  SEED- 
LING GROWTH  UNDER  ARTD  CONDITIONS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Div.  of  Soil-Water-Plant  Relationship  Studies. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03166 


RESPONSE  OF  CONSERVATION  TTLLAGE 
SORGHUM  TO  GROWING  SEASON  PRECIPI- 
TATION, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03167 


EFFECTS  OF  IN-ROW  AND  INTERROW  SUB- 
SOILING  AND  TIME  OF  NITROGEN  APPLI- 
CATION ON  GROWTH,  STOMATAL  CON- 
DUCTANCE AND  YIELD  OF  STRIP-TILLED 
CORN, 

Alabama  Agricultural  Experiment  Station, 
Auburn. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-O3170 


EFFECTS  OF  SULPHIDE  ON  SURVIVAL  OF 
AERO-AQUATIC  AND  AQUATIC  HYPHOMY- 
CETES, 

Exeter  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  5C. 

WS(7-03I74 


WATER  OR  SALT  STRESS  INCREASES   IN- 

FEcnvrrY  of  erysiphe  pisi  conidia 

TAKEN  FROM  STRESSED  PLANTS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03175 


TRIADIMEFON  PROTECTS  BEAN  PLANTS 
FROM  WATER  STRESS  THROUGH  ITS  EF- 
FECTS ON  ABSCISIC  ACID, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

N.  K.  Asare-Boamah,  G.  Hofstra,  R.  A.  Fletcher, 

and  E.  B.  Dumbroff. 

Plant  and  Cell  Physiology  PCPHA,  Vol.  27,  No.  3, 

p  383-390,  April  1986.  9  fig,  2  tab,  25  ref. 

Descriptors:  'Beans,  'Water  stress,  'Moisture 
stress,  'Abscisic  acid,  'Triadimefon,  'Drought  re- 
sistance, Fungicides,  Plant  physiology,  Plant  tis- 
sues, Chlorophyll  a,  Carotenoids,  Leaves, 
Drought. 

Triadimefon  is  a  fungicide  that  has  plant  growth 
regulating  properties.  In  beans  (Phaseolus  vulgaris 
L.)  it  significantly  reduced  shoot  weight,  shoot 
length,  and  leaf  area,  and  roots  appeared  whiter 
and  thicker  in  the  treated  plants.  Chlorophyll  and 
carotenoid  levels  were  increased  in  the  leaves,  but 
triadimefon  did  not  affect  protein  levels  in  either 
leaves  or  roots.  Triadimefon  reduced  transpiration, 
and  protected  the  plants  from  drought.  It  increased 
leaf  diffusive  resistance  indicating  a  partial  closure 
of  the  stomates;  treated  plants  maintained  their 
water  potentials  while  those  of  the  controls  de- 
clined. Osmotic  potentials  of  both  treated  and  con- 
trol leaves  fell,  but  values  in  the  controls  were 
significantly  lower  than  those  from  the  treated 
plants.  Three  days  after  treatment  with  triadime- 
fon, in  both  water  stressed  and  non-stressed  plants, 
the  abscisic  acid  levels  in  the  leaves  of  the  treated 
plants  were  more  than  twice  the  levels  of  the 
controls.  It  appears  therefore,  that  the  protection 
conveyed  by  triadimefon  during  water  stress  is 
mediated  at  least  partially,  via  its  effects  on  abscisic 
acid  levels  in  treated  tissue.  (Author's  abstract) 
W87-03202 


RATES  OF  MINERAL  ELEMENT  LEACHING 
FROM   LEAVES  OF  NINE  PLANT  SPECTES 
FROM       A       SOUTHERN       APPALACHIAN 
FOREST  SUCCESSION  SUBJECTED  TO  SIMU- 
LATED ACID  RAIN, 
Georgia  Univ.,  Athens.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03206 


ACCUMULATION  AND  TURNOVER  OF 
ABSCISIC  ACID  IN  OSMOTICALLY 
STRESSED  COTTON  LEAF  TISSUE  IN  RELA- 
TION TO  TEMPERATURE, 

Agricultural    Research    Service,    Phoeniz,    AZ. 

Western  Cotton  Research  Lab. 

J.  W.  Radin,  and  D.  L.  Hendrix. 

Plant  Science  PLSCE4,  Vol.  45,  No.  1,  p  37-42, 

1986.  3  fig,  1  tab,  19  ref. 

Descriptors:  'Abscisic  acid,  'Moisture  stress,  'Os- 
motic pressure,  'Water  stress,  'Cotton,  'Tempera- 
ture, Leaves,  Leakage,  Plant  physiology,  Radioac- 
tive tracers,  Polyethylene  glycol. 

Leaf  discs  of  cotton  (Gossypium  hirsutum  L.  cv. 
Deltapine  70)  were  osmotically  stressed  by  floating 
them  on  solutions  of  polyethylene  glycol  8000. 
The  tissue  produced  copious  amounts  of  abscisic 
acid  (ABA)  when  stressed.  Accumulation  of  ABA 
depended  strongly  upon  temperature  during  the 
incubation,  displaying  a  maximum  at  20  C.  At  35 
C,  the  amount  of  ABA  accumulated  after  24-hr 
was  45-80%  less  than  at  20  C.  Temperature  did  not 
affect  leakage  of  ABA  into  the  medium.  Turnover 
rate  of  (14-C)ABA  was  more  than  3  times  greater 
at  35  C  than  at  20  C.  This  rapid  turnover  at  35  C 
could  account  for  the  decreased  ABA  accumula- 
tion. Three  14-C  containing  metabolites  of  ABA, 
were  extracted  from  the  tissue.  At  20C,  two  of 
these  accumulated  and  retained  substantial  14-C 
over  16  hr.  At  35  C,  though,  the  14-C  in  one  of 
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these  compounds  was  almost  completely  lost 
during  the  last  8  hr  of  the  incubation.  Although  the 
metabolites  are  not  identified,  the  results  show 
some  specific  effects  of  temperature  on  ABA  me- 
tabolism. The  strong  effect  of  temperature  on 
ABA  accumulation  may  contribute  to  patterns  of 
ABA-dependent  processes  (such  as  stomatal  clo- 
sure) during  water  stress.  (Author's  abstract) 
W87-03216 


FEASIBILITY  OF  USING  MYCORRHTZAL 
FUNGI  FOR  ENHANCEMENT  OF  PLANT  ES- 
TABLISHMENT ON  DREDGED  MATERIAL 
DISPOSAL  SITES:  A  LITERATURE  REVIEW, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see   Field   3D. 

W87-03316 


2 J.  Erosion  and  Sedimentation 


EROSION  OF  UNCONSOLIDATED  GRAVEL 
BEDS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  P.  Chee,  and  E.  M.  Yuen. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  3,  p  559-566,  September  1985.  6  fig,  27 
ref. 

Descriptors:  'Erosion,  'Stream  degradation, 
•Gravel  beds,  'River  beds,  Scour  depth,  Hydraulic 
design,  Engineering,  Water  jets,  Scour  holes. 

In  river  bed  degradation,  the  vertical  dimension  of 
the  deepest  part  of  the  scour  hole  is  an  important 
parameter  describing  the  numerical  value  of  other 
important  erosion  parameters.  Basic  to  the  under- 
standing of  the  mechanism  of  local  scour  is  the 
concept  of  initiation  of  motion.  This  study  uses  this 
concept  to  derive  generalized  relations  that  link 
the  incipient  motion  condition  at  the  deepest  point 
of  the  scour-hole  with  the  numerical  value  of  the 
scoured  depth.  In  addition,  only  hydraulic  varia- 
bles are  included  in  the  analysis  in  order  to  make 
the  results  useful  to  the  practicing  engineer.  (Au- 
thor's abstract) 
W87-02673 


FORECASTING  SEDIMENT  DISTRIBUTION 
TN  RESERVOIRS  DURING  UNSTABLE  CON- 
DITIONS, 

Rand     Afrikaans     Univ.,     Johannesburg    (South 

Africa).  Faculty  of  Engineering. 

G.  W.  Annandale. 

Journal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

p  361-370,  October  1985.  6  fig,  3  tab,  9  ref. 

Descriptors:  'Sediment  distribution,  'Reservoir 
silting,  'Stream  power,  'Sediments,  Reservoirs, 
Unstable  conditions,  Catchments,  Sediment  slope, 
South  Africa,  Stream  discharge,  Flow  velocity. 

A  method  for  rapid  estimation  of  slopes  of  deposit- 
ed sediment  in  reservoirs  during  unstable  condi- 
tions is  presented.  It  is  argued  that  the  slope  of 
deposited  sediment  must  be  a  function  of  the  sedi- 
ment-earring capacity  of  a  current  flowing  through 
a  reservoir.  Two  South  African  reservoirs  were 
studied.  A  semi-empirical  graph  was  prepared 
which  relates  sediment  slope  to  a  factor  represent- 
ing stream  power  in  reservoirs.  Interpretation  of 
the  stronger  currents  indicates  that  low  stream 
power  is  correlated  to  steep  sediments  slopes  and 
vice  versa.  The  reason  for  this  is  that  reservoirs 
with  low  average  values  of  stream  power  will 
deposit  more  sediment  at  the  inflow  to  the  reser- 
voir, whereas  sediment  will  be  transported  closer 
to  the  dam  in  reservoirs  with  high  average  values 
of  stream  power.  The  weaker  currents  will  there- 
fore result  in  sediment  deposits  with  small  slopes 
and  the  stronger  currents  in  sediment  deposits  with 
large  slopes.  (Kane-PTT) 
W87-02680 


TRANSPORT  OF  GRAVEL  BY  FLOWS  UP  TO 
500  CU  M/S,  OHAU  RIVER,  OTAGO,  NEW 
ZEALAND, 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
S.  M.  Thompson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 
No.  3,  p  285-303,   1985.    13  fig,  2  tab,    10  ref. 

Descriptors:  'Gravel,  'Sediment  transport,  'River 
flow,  'Ohau  River,  New  Zealand,  'Sedimentation, 
Rivers,  Deltas,  Flow  measurement,  Bed  load, 
Mathematical  studies,  Channels,  Flow  rates,  Jet 
zones. 

Detailed  measurements  of  velocity,  and  of  sedi- 
ment transport  inferred  from  delta  build  up,  are 
used  to  calibrate  a  bed-load  formula  for  a  river 
scoured  by  flows  up  to  500  cu  m/s  to  form  a  delta. 
According  to  this  calibration,  jet  zones  occupying 
less  than  6%  of  the  channel  area  convey  approxi- 
mately half  the  load.  The  resulting  ratings  for 
bedload  are  presented  in  terms  of  sediment  loads, 
velocity,  and  flow.  The  mean  discharges  of  gravel 
and  water  over  a  period  of  approximately  two 
years  were  0.0165  and  218  cu  m/s,  respectively;  a 
'concentration'  of  204  g/cu  m.  The  median  sedi- 
ment diameter  was  0.02  m  and  the  channel  slope 
0.006.  An  attempt  to  reconcile  field  and  laboratory 
data  using  the  conventional  scaling  of  transport 
with  shear  stress  failed,  but  scaling  with  velocity 
was  successful.  (Author's  abstract) 
W87-02773 


SEASONAL  SEDIMENT  YIELD  TO  MARK 
TWAIN  LAKE,  MISSOURI, 

Soil  Conservation  Service,  Columbia,  MO. 
V.  L.  Finney. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol.  23,  No.  3,  p  333-338,  August  1986.  4  fig, 
3  tab,  Href. 

Descriptors:  'Sediment  yield,  'Seasonal  variation, 
•Mark  Twain  Lake,  Missouri,  'Sedimentation, 
'Mathematical  studies,  Gaging  stations,  Sediments, 
Suspended  sediments,  Regression  analysis,  Stream- 
flow,  Flow,  Sediment  load,  Clays,  Sand,  Silt. 

Average  seasonal  suspended  sediment  yields  to  a 
U.S.  Geological  Survey  gaging  station  on  the  Salt 
River  near  Monroe  City,  Missouri  were  calculated 
by  deriving  linear  regressions  between  suspended 
sediment  concentration  and  streamflows,  comput- 
ing sediment  load,  and  using  mean  weighted 
streamflows  to  compute  average  seasonal  suspend- 
ed sediment  loads.  The  average  calculated  seasonal 
suspended  sediment  loads  are  as  follows:  spring, 
881,000  tons;  summer,  117,000  tons;  fall,  82,000 
tons;  and  winter,  135,000  tons.  Seasonal  displays 
are  further  subdivided  into  the  major  grain  size 
fractions  (clay,  silt,  and  sand).  (Author's  abstract) 
W87-02789 


FLUVIAL  PROCESSES  AND  MORPHOLOGI- 
CAL THRESHOLDS  IN  INCISED  CHANNEL 
RESTORATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

M.  D.  Harvey,  and  C.  C.  Watson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  359-368,  June  1986.  2  fig,  2  tab,  73  ref. 

Descriptors:  'Fluvial  processes,  'Channel  erosion, 
•Channel  morphology,  'Channel  rehabilitation, 
•Bed  degradation,  'Channel  evolution  models, 
•Morphological  thresholds,  'Incised  channel, 
Bank  stability,  Thresholds,  Discharge,  Grade,  De- 
graded channels,  Erosion. 

Incised  channels  are  those  in  which  an  imbalance 
between  sediment  transport  capacity  and  sediment 
supply  has  led  to  degradation  of  their  beds.  This  is 
a  frequent  response  to  stream  channelization, 
changes  in  land  use,  or  lowering  of  base  level.  If 
the  degradation  causes  a  critical  bank-height 
threshold  to  be  exceeded,  then  bank  failure  and 
channel  widening  follow.  Interdependent  adjust- 
ments of  channel  slope  and  cross-sectional  area 
occur  until  a  new  state  of  dynamic  equilibrium 
with  the  imposed  discharge  and  sediment  load  is 
attained.  These  geomorphic  adjustments  can  be 
described  and  quantified  by  using  location-for-time 
substitution  and  a  model  of  channel  evolution  can 
be  formulated.  Three  approaches  to  rehabilitation 


of  the  degraded  channels  are  possible;  geomorphic, 
engineering  and  rational.  The  rational  approach, 
which  integrates  elements  of  both  engineering  and 
geomorphic  approaches,  is  based  on  the  channel 
evolution  model,  and  it  generally  involves  control 
of  grade,  control  of  discharge,  or  a  combination  of 
both.  (Author's  abstract) 
W87-02930 


MORPHOLOGICAL    FEATURES    OF   SMALL 
STREAMS:  SIGNIFICANCE  AND  FUNCTION, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-02931 


ARSENIC  DISTRIBUTIONS  IN  POREWATERS 
AND  SEDIMENTS  OF  PUGET  SOUND,  LAKE 
WASHINGTON,  THE  WASHINGTON  COAST 
AND  SAANICH  INLET,  B.C., 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03133 


DISSOLVED  ORGANIC  MATTER  IN  ANOXIC 
PORE  WATERS  FROM  MANGROVE  LAKE, 
BERMUDA, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03136 


PARTITIONING  OF  7  BERYLLIUM  IN  FRESH 
WATER, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03142 


COMPACTION,  HYDROLOGICAL  PROCESS- 
ES AND  SOIL  EROSION  ON  LOAMY  SANDS 
IN  EAST  SHROPSHIRE,  ENGLAND, 

Polytechnic  Wolverhampton  (England). 

M.  A.  FuUen. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  6,  No.  1, 

p   17-29,   September   1985.   8  fig,   3  tab,  27  ref. 

Descriptors:  'Hydrology,  'Rainfall-runoff  rela- 
tionships, 'Soil  compaction,  'Soil  erosion,  'Agri- 
cultural machinery,  'East  Shropshire,  England, 
Loamy  sands,  Bulk  density,  Soil  erodibility,  Infil- 
tration rates,  Runoff,  Topsoil  losses,  Field  tests. 

Field  investigations  on  loamy  sands  in  east  Shrop- 
shire show  that  compaction  by  agricultural  ma- 
chinery increases  soil  bulk  density  and  soil  erodibi- 
lity, and  decreases  infiltration  rates.  Structural  and 
hydrologic  changes,  in  combination  with  runoff 
concentration  in  cultivation  lines,  can  contribute  to 
serious  erosion  of  arable  soils.  Compacted  soils  also 
are  more  responsive  to  rainfall,  and  evidence  is 
presented  that  intensities  as  low  as  approximately  1 
mm/hr  can  be  erosive.  Evidence  suggests  that 
compacted  subsoils  impede  infiltration  and  so  con- 
tribute to  surface  runoff  and  serious  topsoil  ero- 
sion. (Author's  abstract) 
W87-03160 


GROUNDWATER  SEEPAGE  VECTORS  AND 
THE  POTENTIAL  FOR  HJXLSLOPE  FAILURE 
AND  DEBRIS  FLOW  MOBILIZATION, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03193 


HISTORIC     TRENDS     IN    THE     SEDIMENT 
FLOW  REGIME  OF  THE  MISSISSIPPI  RIVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

M.  P.  Keown,  E.  A.  Dardeau,  and  E.  M.  Causey. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  11,  p  1555-1564,  October  1986.  4  fig,  7  tab,  12 

ref. 

Descriptors:    'Sediment    transport,     'Suspended 
load,  'Mississippi  River,  'History,  'Sediment  dis- 


charge, Annual  variation,  Arkansas  River,  Atcha- 
falaya  River,  Louisiana,  Sediment-carrying  capac- 
ity, Sediment  discharge,  Silt,  Sand. 

Prior  to  cultural  development  in  the  Mississippi 
River  Basin,  the  main  stem  was  a  heavy  sediment 
carrier  due  to  the  character  of  the  climate  and  soils 
in  the  basin.  The  placement  of  flood  control  struc- 
tures and  other  channel  improvement  features,  and 
the  implementation  of  improved  land  management 
practices,  have  significantly  changed  the  suspend- 
ed-sediment flow  regime  of  the  main  stem.  The 
estimated  annual  sediment  yield  of  the  basin  is  900 
million  (817  trillion  metric)  tons.  That  portion  of 
the  yield  passing  into  the  Gulf  of  Mexico,  as  moni- 
tored at  suspended-sediment  sample  collection  sta- 
tions near  the  mouths  of  the  Mississippi  and  Atcha- 
falaya  rivers,  totaled  434  million  (394  million 
metric)  tons  prior  to  1963.  However,  this  value  has 
since  declined  to  225  million  (204  million  metric) 
tons.  Long-term  trends  in  the  bed  material  grada- 
tion of  the  Lower  Mississippi,  downstream  from 
the  mouth  of  the  Arkansas  River,  have  remained 
relatively  constant.  Both  from  Donaldsonville, 
Lousiana,  downstream  to  the  Head  of  Passes,  there 
has  been  a  pronounced  shift  from  the  sand  to  silt 
fraction.  (Author's  abstract) 
W87-03195 


LATE  QUATERNARY  ALLUVIAL  STRATIG- 
RAPHY OF  WHITEWATER  DRAW,  ARIZONA: 
IMPLICATIONS  FOR  REGIONAL  CORRELA- 
TION OF  FLUVIAL  DEPOSITS  IN  THE  AMER- 
ICAN SOUTHWEST, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-03209 


CRATER  LAKE,  OREGON:  A  RESTRICTED 
BASIN  WITH  BASE-OF-SLOPE  APRONS  OF 
NONCHANNELIZED  TURBroiTES, 

Geological  Survey,  Menlo  Park,  CA. 

C.  H.  Nelson,  A.  W.  Meyer,  D.  Thor,  and  M. 

T  jirsdi 

Geology  GLGYB,  Vol.    14,  No.   3,  p  238-241, 

March  1986.  5  fig,  13  ref. 

Descriptors:  'Crater  Lake,  'Sedimentation,  'Stra- 
tigraphy, 'Turbidites,  'Oregon,  'Lake  basins,  Sed- 
imentary basins,  Sediments,  Basins,  Deposition, 
Gravity  flow. 

The  basin  floor  of  Crater  Lake  (10-km  diameter, 
600-m  depth)  is  covered  by  up  to  75  m  of  sediment- 
gravity-flow  deposits  interbedded  with  mud.  In  the 
upper  units  (8-m  thick),  sand  and  gravel  layers 
with  numerous  wedging,  strong  seismic  reflectors 
characterize  the  base-of-slope  aprons  at  the  basin 
margin.  These  layers  evolve  to  turbidites  of  mainly 
thin,  fine-grained,  basin-plain  type,  characterized 
by  numerous  flat  and  weak  seismic  reflectors  in  the 
central  basin  floor.  Many  individual  debris-chute 
sources  funnel  sediment  to  base-of-slope  aprons: 
there,  coarse-grained  parts  of  the  sediment-gravity 
flows  deposit  nonchannelized  beds  attributed  to 
the  F,  A,  B  turbidite  facies.  While  traversing  the 
base-of-slope  aprons,  flows  evolve  to  sheet-flow 
turbidity  currents  that  deposit  D-facies  beds  over 
the  central  basin  floor.  These  processes  and  pat- 
terns of  deposition  characterize  small  siliciclastic 
basins  without  channelized  submarine  fans  and  are 
common  in  carbonate  basins  of  all  sizes.  (Author's 
abstract) 
W87-03220 


STUDY  ON  CHEMICAL  BEHAVIOR  BE- 
TWEEN SEDIMENT  AND  UPPER  WATER, 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

H.  Nakanishi,  M.  Ukita,  and  Y.  Kawai. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  63-84,  17  fig,  3  tab, 
17  ref. 

Descriptors:  'Chemical  analysis,  'Sediment- water 
interfaces,  'Model  studies,  'Nutrients,  Phytoplank- 
ton,  Eutrophic  water,  Dissolved  oxygen,  Phospho- 
rus, Nitrogen,  Oxygen,  Iron,  Sulfides. 


Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


A  model  for  assessing  eutrophic  water  and  sedi- 
ment quality,  with  a  focus  on  the  exchange  of 
nutrients  between  water  and  sediments,  and  on  the 
primary  production  of  phytoplankton,  was  applied 
to  a  simplified  core  system  consisting  of  two  layers 
of  water  and  two  layers  of  sediment.  The  funda- 
mental elements  were  phosphorus,  nitrogen, 
oxygen,  and  iron.  Sulfide  ions  were  regarded  as 
debts  of  dissolved  oxygen  (DO),  and  ferric  oxide  as 
a  source  of  DO,  respectively.  The  oxidized  zone 
(ferric  oxide),  which  has  a  certain  capacity  of 
phosphate  adsorption,  is  formed  by  the  reaction  of 
active  iron  in  the  upper  layer  of  sediment,  with 
DO  in  the  lower  layer  of  water.  The  oxidized  zone 
is  reduced  by  the  sulfide  ions  in  the  upper  layer  of 
sediments,  allowing  an  equal  part  of  the  phosphate 
to  be  released.  The  supply  of  phosphorus  and 
nitrogen  to  the  sediment  depends  upon  the  settling 
of  phytoplankton  from  water.  The  phytoplankton 
then  decompose,  and  are  partially  adsorbed  to  the 
clay  surface  or  to  the  oxidized  zone.  Released 
nutrients  diffuse  upward  toward  the  water  or 
downward  the  lower  layer  of  sediments.  Nutrients 
which  diffuse  upward  are  assimilated  by  phyto- 
plankton which  settle  onto  sediments  and  recycle 
in  the  same  manner.  The  main  parameters  were 
changed  seasonally  as  a  function  of  temperature. 
Using  this  model,  the  characteristic  patterns  of 
seasonal  variation  of  phosphate  discharge  from 
sediments,  the  DO  concentration  in  water,  and  the 
rise  and  fall  of  the  oxidized  zone  were  satisfactorily 
simulated.  (See  also  W87-03248)  (Author's  ab- 
stract) 
W87-03251 


RESULTS  OF  SEDIMENTATION  AND  ELU- 
TRIATE TESTS  FROM  OSAKA  BAY  SEDI- 
MENT, 

Japan  Sediments  Management  Association. 

H.  Kosasa,  K.  Nikaido,  and  M.  Natori. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  211-221,  13  fig,  3 

tab. 

Descriptors:  'Sedimentation,  'Osaka  Bay,  Elutria- 
tion,  Sedimentology,  Japan,  Sediments,  Nutrients, 
Sedimentation  rates,  Suspended  solids,  Phospho- 
rus, Orthophosphate,  Oxidation. 

Sediment  samples  were  taken  from  the  Osaka  Bay 
area,  with  sediment  quantities  of  150  liters  sampled 
from  four  points.  The  grain-size  distribution  was 
obtained  by  three  methods:  conventional  soil  me- 
chanics methods,  photo-extinction,  and  a  coulter 
counter.  The  sedimentation  tests  were  carried  out 
principally  to  learn  the  effects  of  coagulants  on 
sedimentation.  From  these  curves  it  is  readily  ap- 
parent that  the  settling  velocities  decrease  with 
increasing  sediment  concentration.  Therefore, 
dredging  with  higher  sediment  concentration  is  not 
always  advantageous  from  the  point  of  view  of 
sedimentation.  The  void  ratio  of  the  settled  materi- 
al at  each  point  can  also  be  determined  from  the 
sedimentation  curves.  The  initial  void  ratio  of  the 
sediment  as  it  lies  on  the  sea  bottom  is  6.43  w  = 
240%,  gamma  s  =  2.76).  The  volumes  of  the  solid 
particles,  expressed  as  percentages  of  the  total 
volume,  were  3.51%,  7.79%,  and  13.6%,  respec- 
tively, for  the  three  sediment  concentrations  of 
10%,  25%,  and  40%.  Elutriate  tests  were  conduct- 
ed to  learn  the  effects  of  sediment  content  as 
elutriates.  Elutriate  concentrations  decreased  ac- 
cording to  the  increase  in  suspended  solid  concen- 
trations in  the  samples.  The  elutriate  behavior  of 
phosphorus  is  different  from  other  materials,  with 
the  phosphorus  concentration  of  elutriates  reach- 
ing a  maximum  after  1  minute,  and  then  rapidly 
decreasing.  This  is  caused  by  the  generation  of  iron 
phosphate  precipitates  from  oxidation,  during  agi- 
tation. Dissolved  orthophosphate  (ORP)  is  mobi- 
lized from  the  bottom  sediment  of  standing  water 
a*  a  result  of  oxygen  depletion,  and  the  formation 
of  H2S  at  the  sediment-water  interface.  A  'barrier 
layer'  consisting  of  iron  (III)  phosphate  and  iron 
fill,)  hydroxide  serves  as  a  sink  for  phosphorus  and 
is  destroyed  by  the  reduction  process.  (See  also 
W87-03248;  (Lantz-PTT) 
W87-03258 


PARTIAL  REVIEW  OF  DREDGED  MATERIAL 
DISPOSAL  TECHNIQUES, 

Nishiki  Consultant  Co.  Ltd.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03259 


DEWATERTNG  OF  BOTTOM  SEDIMENTS, 

Science  Univ.  of  Tokyo  (Japan). 

Z.  Yoshino,  K.  Sato,  H.  Okajima,  F.  Kodama,  and 

S.  Taguchi. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  249-261,  15  fig,  1 

tab,  16  ref. 

Descriptors:  *Dewatering,  'Bottom  sediments, 
'Sludge  drying,  'Wastewater  treatment,  Sands, 
Mathematical  analysis,  Shinobazu  Pond,  Lake  Ka- 
sumigaura,  Filtration,  Mathematical  analysis, 
Mathematical  equations,  Water  reuse,  Japan. 

The  properties  and  dewatering  characteristic  of 
various  bottom  sediments  were  examined,  and  it 
was  found  that  these  sediments  were  very  difficult 
to  dewater  by  conventional  methods  because  of 
the  extremely  high  specific  resistance  and  the  ex- 
cessive compressibility.  The  sandy  materials  con- 
tained in  the  sediments  were  easily  recovered  by 
the  hydroseparater.  Comparative  studies  were 
made  on  a  dewatering  process  available  for  trou- 
blesome sludge,  and  the  continuous  vacuum  pre- 
coat  filter  was  chosen  as  the  most  effective  dewa- 
terer  by  theoretical  and  experimental  investiga- 
tions. According  to  field  experimental  investiga- 
tions at  Shinobazu  Pond  and  Lake  Kasumigaura, 
the  following  data  have  been  extracted:  (1)  The 
sediments  could  be  efficiently  dewatered  with  the 
continuous  vacuum  precoat  filter;  (2)  The  filtrate 
capacity  may  be  expressed  by  the  following  equa- 
tion: S  =  V/(At)  +  K  .  w  to  the  -1/2  .  t  to  the  -1/ 
2,  where  V  =  filtrate  volume,  t  =  dewatering 
time,  A  =  filtration  area,  K  =  filtration  constant, 
and  w  =  solid  content;  (3)  Filtrates  discharged 
from  the  continuous  vacuum  precoat  filter,  had  a 
suspended  solids  concentration  as  low  as  10  mg/L, 
clear  enough  for  pumping  back  into  the  lake  or 
reusing  as  process  water;  and  (4)  The  moisture 
content  of  the  cake  removed  from  the  continuous 
vacuum  precoat  filter  was  less  than  50%,  and 
therefore  eligible  for  disposal  or  reuse  as  a  fertiliz- 
er. From  the  theoretical  and  experimental  investi- 
gations, the  continuous  vacuum  precoat  filter  may 
be  the  best  method  available  for  the  treatment  of 
bottom  sediments  from  both  a  technical  and  an 
environmental  viewpoint.  (See  also  W87-03248) 
(Lantz-PTT) 
W87-03261 


WEATHERING  REACTIONS,  WATER  CHEM- 
ISTRY AND  DENUDATION  RATES  IN  DRAIN- 
AGE BASINS  OF  DIFFERENT  BEDROCK 
TYPES:  I  -  SANDSTONE  AND  SHALE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03288 


DENUDATION  OF  THE  PICEANCE  CREEK 
BASIN,  COLORADO, 

Geological  Survey,  Denver,  CO. 
E.  D.  Andrews. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  205- 
215,  3  fig,  1  tab,  13  ref. 

Descriptors:  'Piceance  Creek,  'Denudation, 
'Basins,  Erosion,  Catchment  areas,  Suspended 
sediments,  Dissolved  solids,  Groundwater  pollu- 
tion, Semiarid  lands,  Groundwater  movement, 
Water  pollution  sources,  Carbonates,  Erosion 
rates. 

An  analysis  of  hydrological  and  geomorphological 
data  collected  in  the  Piceance  Creek  basin  pro- 
vides detailed  information  concerning  the  transport 
of  dissolved   solids   and   suspended   sediment   in 


seven  small  semiarid  drainage  basins.  Chemical 
weathering  within  the  zone  of  shallow  groundwat- 
er circulation  contributes  more  than  13,400  t/yr 
(46%)  of  the  mean  annual  dissolved  solids  load  at 
the  mouth  of  Piceance  Creek.  Measured  suspended 
sediment  yields  are  very  small  (2.35-25.6  t/sq  km/ 
yr)  compared  to  most  semiarid  drainage  basins. 
Nevertheless,  measured  hillslope  erosion  rates  are 
locally  quite  large,  up  to  4,000  t/sq  km/yr.  Repeat- 
ed profile  surveys  of  selected  hillslopes  and  ephem- 
eral channels  show  that  large  quantities  of  sedi- 
ment are  being  deposited  in  some  areas.  Compared 
to  most  semiarid  drainage  basins,  a  large  percent- 
age (36%)  of  the  total  denudation  is  removed  from 
the  basin  as  dissolved  load.  Rapid  dissolution  of 
carbonate  cement  in  the  near-surface  rock  material, 
and  deposition  of  a  large  quantity  of  sediment 
within  and  adjacent  to  ephemeral  tributaries, 
appear  to  account  for  this  anomalous  condition. 
(See  also  W87-03272)  (Author's  abstract) 
W87-03289 


DISSOLVED  AND  PARTICULATE  LOAD  IN 
DANISH  WATER  COURSES, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03293 


CHEMICAL  EROSION  MEASUREMENTS  IN 

THE  MASSD7  DES  MAURES:  THE  EXAMPLE 

OF  THE  RIMBAUD  DRAINAGE  BASIN  (VAR, 

FRANCE)(MESURES  DE  L*EROSION  CHJMI- 

QUE  DANS  LE  MASSD7  DES  MAURES:  L'EX- 

EMPLE  DU  BASIN  VERSANT  DU  RIMBAUD 

(VAR,  FRANCE)), 

Centre   National    de   la   Recherche    Scientifique, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03294 


INFLUENCE  OF  CATASTROPHIC  FLOODS 
ON  WATER  QUALITY  AS  RECORDED  IN  THE 
SEDIMENTS  OF  BLAGDON  LAKE,  ENGLAND, 

Polytechnic  Wolverhampton  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03306 


MEASURING    SUSPENDED    SEDIMENT    IN 
SMALL  MOUNTAIN  STREAMS, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03324 


CONTROLLING  SUSPENDED  SEDIMENT 
SAMPLERS  BY  PROGRAMMABLE  CALCULA- 
TOR AND  INTERFACE  CmCULTRY, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-03337 

2K.  Chemical  Processes 


ATMOSPHERIC  METHANE  SOURCES:  ALAS- 
KAN TUNDRA  BOGS,  AN  ALPINE  FEN,  AND 
A  SUBARCTIC  BOREAL  MARSH, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02719 


PRESERVATION  OF         TRACES         OF 

CHROMIUMCVI)    IN    WATER    AND    WASTE 
WATER  SAMPLES, 

CIBA-GEIGY  A.G.,  Basel  (Switzerland).  Central 

Analytical  Dept. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02804 


LAKE  ACIDIFICATION  AND  THE  LAND-USE 
HYPOTHESIS:  A  MID-POST-GLACIAL  ANA- 
LOGUE, 

University  Coll.,   London  (England).   Palaeoeco- 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


logy  Research  Unit. 

V.  J.  Jones,  A.  C.  Stevenson,  and  R.  W.  Battarbee. 
Nature  NATUAS,  Vol.  322,  No.  6075,  p  157-158, 
July  10,  1986.  1  fig,  19  ref. 

Descriptors:  'Lake  acidification,  'Lakes,  *Acidic 
water,  'Land  use,  *Water  pollution  sources,  'Acid 
rain,  Soil  chemistry,  Catchment  areas.  Rainfall, 
Sediments,  Pollen,  Diatoms,  Peat,  Acidity,  Air  pol- 
lution effects. 

It  has  been  suggested  that  the  recent  acidification 
of  lakes  owes  more  to  catchment  soil  acidification 
than  to  acid  deposition.  This  can  be  tested  by 
assessing  the  effect  of  catchment  soil  changes  on 
lake  acidity  during  earlier  periods  of  post-glacial 
time,  when  acid  deposition  was  presumably  mini- 
mal. The  mid-post-glacial  formation  of  blanket 
mires  in  the  catchments  of  British  lakes  sensitive  to 
acidification  provides  a  suitable  analogue.  Results 
of  a  pollen  and  diatom  study  of  a  sediment  core 
from  a  recently  acidified  lake  in  Galloway,  Scot- 
land are  used  to  show  that  the  lake  was  acid  (pH 
5.5-6.0)  before  peat  formation  and  that  no  acidifica- 
tion occurred  while  peat  was  developing  in  the 
catchment.  Acidification  to  pH  values  <  5  occurs 
only  after  AD  1850,  during  the  period  of  increas- 
ing acid  emissions  from  fossil  fuel  combustion.  It  is 
concluded  that  soil  acidification  is  probably  not  the 
cause  of  the  very  low  pH  values  found  in  many 
acidified  lakes  today.  (Author's  abstract) 
W87-02810 


TEMPORAL  EVOLUTION  OF  NITROGEN 
COMPOUNDS  IN  SWEDISH  PRECIPITATION 
SINCE  1955, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-02812 


SALINE-  VERSUS  FRESHWATER  CONTRIBU- 
TION TO  THE  THERMAL  WATERS  OF  THE 
NORTHERN  JORDAN  RUT  VALLEY, 
ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02852 


BIOACCUMULATION  OF  ARSENIC  BY 
FRESHWATER  ALGAE  AND  THE  APPLICA- 
TION TO  THE  REMOVAL  OF  INORGANIC 
ARSENIC  FROM  AN  AQUEOUS  PHASE:  PART 
IL  BY  CHLORELLA  VULGARIS  ISOLATED 
FROM  ARSENIC-POLLUTED  ENVIRON- 
MENT, 

Kagoshima  Univ.  (Japan).  Dept.  of  Applied  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02907 


SPECIATION  OF  MANGANESE  IN  FRESH- 
WATERS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemistry. 

B.  Chiswell,  and  M.  B.  Mokhtar. 

Talanta  TLNTA2,   Vol.    33,   No.    8,   p   669-677, 

August  1986.  64  ref. 

Descriptors:  'Managanese  speciation,  'Water 
chemistry,  'Fresh  water,  'Electron  paramagnetic 
resonance  spectroscopy,  Anodic  stripping  voltam- 
metry,  Complexation,  Organic  ligands,  Oxides, 
Solubility. 

The  extent  of  current  knowledge  regarding  specia- 
tion of  Mn  in  fresh  waters  is  reviewed  and  analyti- 
cal methods  are  discussed,  with  particular  refer- 
ence to  the  use  of  electron  paramagnetic  resonance 
spectroscopy.  The  most  likely  form  of  soluble  Mn 
in  fresh  water  is  Mn(2+Xaq)>  although  the  possi- 
bility of  complexation,  particularly  of  the  outer- 
sphere  type,  with  naturally  occurring  organic  li- 
gands cannot  be  ruled  out.  If  such  complexation 
does  occur,  it  may  stabilize  both  Mn(III)  and 
Mn(TV)  species.  The  speciation  of  insoluble  Mn  in 
fresh  waters  may  include  one  or  more  of  the 
following:  (1)  one  or  many  of  the  forms  of  Mn02 
and  Mn(H),  (2)  Mn(IH),  or  Mn(IV)  oxides  ad- 


sorbed on  either  insoluble  organic  or  inorganic 
material,  annd  (3)  insoluble  Mn(II),  Mn(Ilf),  or 
Mn(TV)  complexes.  The  difficulty  of  oxidizing 
Mn(ir)  in  fresh  waters  is  well-known,  but  the 
mechanisms  are  not  understood;  mediation  by  bio- 
logical species  may  be  essential.  Anodic-stripping 
voltammetry  and  the  use  of  ion-exchange  resins 
and  electron  paramagetic  resonance  spectrometry 
have  been  useful  in  determining  soluble  Mn  specia- 
tion in  fresh  waters.  (Rochester-P  11) 
W87-O3051 


MODELLING  THE  EFFECTS  OF  ACEDIC  DEP- 
OSITION AND  CONTFER  AFFORESTATION 
ON  STREAM  ACIDITY  IN  THE  BRITISH  UP- 
LANDS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03068 


ORGANIC  WATER:  ISOTOPIC  CHARACTER- 
IZATION AND  EVIDENCE  FOR  ITS  ROLE  IN 
THE  FEDJ-EL-ADOUM  PB-ZN  DEPOSIT,  TU- 
NISIA (EAU  ORGANIQUE:  CARACTERISA- 
TION  ISOTOPIQUE  ET  EVIDENCE  DE  SON 
ROLE  DANS  LE  GISEMENT  PB-ZN  DE  FEDJ- 
EL-ADOUM,  TUNISIE), 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03090 


ARSENIC  DISTRIBUTIONS  IN  POREWATERS 
AND  SEDIMENTS  OF  PUGET  SOUND,  LAKE 
WASHINGTON,  THE  WASHINGTON  COAST 
AND  SAANICH  INLET,  B.C., 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03133 


STUDY      OF      FOAMY     THERMOMTNERAL 

WATER  OF  FRENCH  MASSD7  CENTRAL.  L 

OXIDATION-REDUCTION   POTENTIAL  AND 

BEHAVIOR    OF    IJION    (ETUDE    DES    EAUX 

THERMOMINEARALES       CARBOGAZEUSES 

DU  MASSD7  CENTRAL  FRANCAIS.  I.  POTEN- 

TTEL   D'OXYDO-REDUCnON   ET   COMPOR- 

TEMENT  DU  FER), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans    (France).    Inst.    Mixte    de    Recherches 

Geothermiques. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03134 


BIOGENIC  METHANE  FORMATION  IN 
MARINE  AND  FRESHWATER  ENVIRON- 
MENTS: C02  REDUCTION  VS.  ACETATE  FER- 
MENTATION-ISOTOPE EVIDENCE, 

Bundesanstalt  fuer  Geowissenschaften  und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03137 


EARLY  DIAGENESIS  OF  CADMIUM  AND 
COBALT  IN  SEDIMENTS  OF  THE  LAUREN- 
TIAN  TROUGH, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03138 


CHEMICAL  CONTROL  OF  SOLUBLE  PHOS- 
PHORUS IN  THE  AMAZON  ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03139 


ACYCLIC        ARCHAEBACTERIAL        ETHER 
LIPIDS  IN  SWAMP  SEDIMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03141 


EFFECT    OF    OXYGEN    ON    RELEASE    AND 
UPTAKE  OF  COBALT,  MANGANESE,   OtON 


AND  PHOSPHATE  AT  THE  SEDIMENT- 
WATER  INTERFACE, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03143 


BENTHIC  FLUXES  OF  CADMIUM,  COPPER, 
NICKEL,  ZINC  AND  LEAD  IN  THE  COASTAL 
ENVmONMENT, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03144 


THERMODYNAMIC  STUDY  OF  SOLUTIONS 
OF  LIQUID  HYDROCARBON  MIXTURES  TN 
WATER, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
For  primary  bibliographic  entry  see  Field  IB. 
W87-03145 


STUDY  OF  FOAMY  THERMOMTNERAL 
WATER  OF  FRENCH  MASSD7  CENTRAL.  IL 
BEHAVIOR  OF  SOME  TRACE  METALS,  AR- 
SENIC, ANTIMONY  AND  GERMANIUM, 
(ETUDE  DES  EAUX  THERMOMTNERALES 
CARBOGAZEUSES  DU  MASSD7  CENTRAL 
FRANCAIS.  H.  COMPORTEMENT  DE  QUEL- 
QUES  METAUX  EN  TRACE,  DE  L* ARSENIC, 
DE  L'ANTTMOINE  ET  DU  GERMANIUM), 
Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France).  Inst.  Mixte  de  Recherches 
Geothermiques. 
A.  Criaud,  and  C.  Fouillac. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  8,  p  1573-1582,  August  1986.  14  fig,  3 
tab,  34  ref. 

Descriptors:  'Thermomineral  water,  'Spring 
water,  'Carbon  dioxide,  'France,  'Trace  metals, 
'Arsenic,  'Antimony,  'Germanium,  Atomic  ab- 
sorption spectroscopy,  Mineralization,  Hydrogen 
ion  concentration,  Temperature  effects,  Carbon- 
ates, Ferric  hydroxide,  Silica,  Oxidation,  Hydro- 
thermal  studies,  Clay  minerals,  Silica,  Heavy 
metals,  Concentration. 

Carbon  dioxide  rich  spring  waters  were  sampled 
and  analyzed  for  Co,  Ni,  Cu,  Pb,  Cd,  Cr,  As,  Sb 
and  Ge  by  graphite  furnace  atomic  absorption 
spectroscopy.  The  springs  belong  to  two  groups 
corresponding  to  possible  events  which  may  occur 
during  the  ascent  of  thermomineral  water:  cooling 
without  major  modification  of  mineralization 
(Vichy  springs)  or  mixing  at  constant  temperatures 
(Val  les  Bains  springs).  The  influence  of  these 
phenomena  on  trace  element  behavior  is  presented. 
Because  of  changes  in  pH,  temperature,  mineraliza- 
tion and  redox  conditions,  water-rock  interactions 
increase  and  the  new  conditions  allow  higher  con- 
centrations of  metals  than  in  the  deep  fluid.  The 
calculated  distribution  of  aqueous  species  indicates 
the  importance  of  bicarbonate  complexes  in  the 
transport  of  divalent  metals.  Total  dissolved  con- 
centrations are  limited  by  the  solubility  of  carbon- 
ates or  absorption  of  ferric  hydroxide.  As,  Sb,  and 
Ge  are  dissolved  under  hydrothermal  conditions 
and  their  concentrations  tend  to  decrease  when 
deep  fluid  cools  or  mixes  with  superficial  water. 
Ge  behavior  seems  to  differ  from  that  of  silica.  The 
influence  of  the  oxidation  state  is  demonstrated  for 
As  and  Sb  which  are  involved  with  precipitation 
of  clay  minerals,  silica  or  ferric  hydroxides.  (See 
also  W87-03134)  (Author's  abstract) 
W87-03146 


RESULTS  OF  SEDIMENTATION  AND  ELU- 
TRIATE TESTS  FROM  OSAKA  BAY  SEDI- 
MENT, 

Japan  Sediments  Management  Association. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-03258 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

DISSOLVED  LOADS  OF  RIVERS  AND  SUR- 
FACE WATER  QUANTITY/QUALITY  RELA- 
TIONSHIPS. 

International  Association  of  Hydrological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03272 


DISSOLVED  LOADS  OF  RIVERS:  A  GLOBAL 
OVERVIEW, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03273 


VARIATION  IN  SOLUTE  CONCENTRATION 
WITHIN  THE  RIVER  ALMOND  AND  ITS 
EFFECT  ON  THE  ESTIMATED  DISSOLVED 
LOAD, 

Ministry  of  Higher  Education  and  Scientific  Re- 
search, Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03274 


SOLUTE    YIELD    FROM    A    GLACIERIZED 
HIGH  MOUNTAIN  BASIN, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03276 


DISSOLVED  MATERIAL  CONCENTRATION 
IN  SURFACE  WATERS  OF  AFRICA.  TWO 
CONTRASTING  EXAMPLES  IN  THE  RIVERS 
OF  TOGO  AND  THE  MEDJERDAH  IN  TUNI- 
SIA (EVOLUTION  DE  LA  CONCENTRATION 
EN  MATIERES  DISSOUTES  EN  AFRIQUE. 
DEUX  EXEMPLES  OPPOSES:  LES  FLEUVES 
DU  TOGO  ET  LA  MEDJERDAH  EN  TUNISEE), 
Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Bondy  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03277 


MECHANISMS     OF     DISSOLVED     SOLIDS 
TRANSPORT  IN  FLYSCH  DRAINAGE  BASINS, 

Polish  Academy  of  Sciences,   Krakow.   Inst,   of 

Geography  and  Spatial  Organization. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03281 


FACTORS  CONTROLLING  THE  CHEMICAL 
COMPOSITION  OF  RTVER  WATERS  OF 
INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03285 


STREAM    SOLUTE    BEHAVIOUR     IN    THE 
RTVER  EXE  BASIN,  DEVON,  UK, 

Exeter  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03286 


ATMOSPHERIC  INPUTS  AND  RTVER  TRANS- 
PORT OF  DISSOLVED  SUBSTANCES, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologic 

For  primary  bibliographic  entry  see  Field  2B. 

W87-03287 


WEATHERING  REACTIONS,  WATER  CHEM- 
ISTRY AND  DENUDATION  RATES  IN  DRAIN- 
AGE BASINS  OF  DIFFERENT  BEDROCK 
TYPES:  I  -  SANDSTONE  AND  SHALE, 

Geological  Survey,  Reston,  VA. 
A.  A.  Afifi,  and  O.  P.  Bricker. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  193- 
203,  5  fig,  5  tab,  7  ref. 


Descriptors:  'Weathering,  'Catchment  areas, 
•Chemical  analysis,  'Bedrock,  Sandstone,  Shale, 
Virginia,  Mill  Run,  Orthoclase,  Plagioclase,  Am- 
phibole,  Pyrite,  Iron  hydroxide,   Kaolinite,  Ero- 


The  main  tributary  of  a  4.7  sq  km  forested  drainage 
basin  in  Virginia,  Mill  Run,  drains  surficial  sedi- 
ments of  Cenozoic  age  and  Silurian  Massanutten 
sandstone.  Weathering  reactions  are  occurring  in 
the  60  cm  soil  zone  which  contains  mechanically 
disintegrated  sandstone  gravel  of  the  Massanutten 
sandstone.  The  streamwater  chemistry  of  Mill  Run 
can  be  explained  by  incongruent  dissolution  of 
orthoclase,  plagioclase,  amphibole,  and  pyrite  with 
precipitation  of  iron  hydroxide,  and  kaolinite  or 
amorphous  materials  of  similar  composition.  A 
chemical  denudation  rate  of  5601  kg/sq  km/yr  was 
estimated,  which  is  equivalent  to  the  lowering  of 
surface  relief  by  0.002  mm/yr.  A  secondary  tribu- 
tary receiving  water  in  contact  with  the  Silurian 
Bloomsburg  shale  was  also  investigated.  In  this 
case,  the  water  chemistry  can  be  explained  by 
dissolution  of  feldspars,  amphibole,  and  carbonate 
minerals  and  precipitation  of  iron  hydroxide,  and 
kaolinite.  A  chemical  denudation  rate  of  24,888 
kg/sq  km/yr  was  estimated,  which  is  equivalent  to 
the  lowering  of  surface  relief  by  0.010  mm/yr.  (See 
also  W87-03272)  (Author's  abstract) 
W87-03288 


DENUDATION   OF  THE  PICEANCE   CREEK 
BASEM,  COLORADO, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03289 


CHEMICAL  MASS  BALANCE  OF  A  SMALL 
BASTN  IN  A  WET  MONSOONAL  ENVIRON- 
MENT AND  THE  EFFECT  OF  FAST-GROW- 
TNG  PLANTATION  FOREST, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03291 


BIOGEOCHEMICAL  CONTROLS  ON  RTVER 
WATER  QUALITY  IN  A  FORESTED  DRAIN- 
AGE BASTN,  WARWICKSHIRE,  UK, 

Coventry    (Lanchester)    Polytechnic    (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03292 


DISSOLVED  AND  PARTICULATE  LOAD  TN 
DANISH  WATER  COURSES, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03293 


CHEMICAL  EROSION  MEASUREMENTS  TN 
THE  MASSIF  DES  MAURES:  THE  EXAMPLE 
OF  THE  RTMBAUD  DRAINAGE  BASTN  (VAR, 
FRANCE)(MESURES  DE  L'EROSION  CHTMI- 
QUE  DANS  LE  MASSD7  DES  MAURES:  L'EX- 
EMPLE  DU  BASIN  VERSANT  DU  RTMBAUD 
(VAR,  FRANCE)), 

Centre   National    de   la   Recherche    Scientifique, 
Paris  (France). 
C.  Martin. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  265- 
276,  11  tab,  18  ref. 

Descriptors:  'Chemical  erosion,  'Massif  des 
Maures,  'France,  'Catchment  areas,  Gneiss,  Geo- 
chemistry, Dissolved  solids,  Leaching,  Denuda- 
tion, Weathering. 

Observations  are  made  about  a  small  hummocky 
gneissic  drainage  basin,  with  skeletal  soils,  in  a 
rainy  mediterranean  climate  (P  =  1222  mm,  T  = 
12.2  C).  Various  correlations  between  hydrochemi- 
cal  and  hydrological  data  allow  the  mean  annual 
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hydrogeochemical  balance  to  be  calculated.  The 
total  losses  of  dissolved  solids  are  7.9  t  of  oxides/sq 
km/yr,  but  the  leaching  sequence  of  elements  show 
that  the  basin  contains  bidden  carbonate  rocks,  and 
that  K(+)  occurs  in  the  perennial  biomass.  Indeed, 
the  gneiss  erosion  represents  7.6  t  of  oxides/sq  km/ 
yr.  The  current  geochemical  evolution  appears  to 
be  very  bisiallitic,  but  the  collected  data  provide 
evidence  of  a  past  monosiallitic  weathering  envi- 
ronment. The  losses  of  Na(+)  indicate,  for  the 
gneiss,  a  rate  of  transformation  in  soils  of  96  mm/ 
kyear  and,  more  generally,  a  rate  of  weathering 
lowering  of  26  mm/kyear.  (See  also  W87-03272) 
(Author's  abstract) 
W87-03294 


STREAM  SOLUTE  SOURCES  AND  VARI- 
ATIONS ES  A  TEMPERATE  GRANITE  DRAIN- 
AGE BASTN, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03296 


2L.  Estuaries 


STRUCTURING  OF  ECOLOGICAL  DATA  SETS 
BY  METHODS  OF  CORRELATION  AND 
CLUSTER  ANALYSIS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Polarokolo- 

gie. 

M.  Bolter,  and  M.  Meyer. 

Ecological  Modelling,  Vol.  32,  No.   1-3,  p  1-13, 

June  1986.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Ecological  data,  'Correlation,  'Clus- 
ter analysis,  'Kiel  Fjord,  'Non-parametric  statis- 
tics, Mathematical  models,  Correlation  matrices, 
Germany,  Algorithms,  Baltic  Sea,  Plankton,  Sea- 
sonal variation,  Data  interpretation. 

Ecological  data  sets  from  marine  environments  can 
be  classified  as  either  (1)  data  from  stations,  Le., 
quasi-synoptic  approaches  for  the  description  of 
different  biotopes  or  (2)  data  from  seasonal  investi- 
gations, i.e.,  surveys  of  time-dependent  changes  in 
the  environment.  The  authors  propose  that  non- 
parametric  statistics  be  employed  to  overcome  the 
inhomogeneity  of  the  parameters  and  their  interac- 
tions in  these  data  sets,  in  which  nonlinearity  and 
feedback  mechanisms  may  be  assumed  to  exist. 
Analysis  of  the  resulting  correlation  matrices  can 
be  conducted  by  different  clustering  algorithms 
and  shows  holistically  significant  patterns  of  the 
structure  of  the  system  and  leads  to  the  description 
of  interacting  subsystems  at  different  levels.  The 
proposed  approach  was  used  (1)  to  demonstrate,  in 
an  annual  cycle  of  data  on  the  microbial  environ- 
ment in  the  Kiel  Fjord  (Baltic  Sea),  distinct  season- 
al patterns  that  can  be  attributed  to  the  general 
planktonic  environment  and  (2)  to  show,  by  analy- 
sis of  data  sets  from  different  stations,  the  separa- 
tion of  a  'unique'  environment  into  units  of  differ- 
ent structures  caused  by  influences  of  the  current 
or  other  dominating  environmental  factors.  These 
results  point  to  the  strong  spatial  heterogeneity  of 
marine  systems,  indicate  their  response  on  different 
nutritional  sources,  and  reflect  the  change  in  the 
interrelationships.  (Rochester-PTT) 
W87-02597 


STATISTICAL  TECHNIQUE  FOR  ANALYSIS 
OF  ENVIRONMENTAL  DATA  CONTATNTNG 
PERIODIC  VARIANCE  COMPONENTS, 

Northeast  Utilities  Service  Co.,  Hartford,  CT. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-02599 


MODELLTNG  OF  THE  LOWER  TROPHIC 
LEVELS  OF  A  MARINE  ECOSYSTEM  AND 
ITS  EXAMPLE  OF  SHORT-PERIOD  VARI- 
ATIONS OF  CHLOROPHYLL  AND  NUTRIENT 
IN  HARIMA-NADA, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Elec- 
trical Engineering. 

A.  Ohuchi,  J.  Fukuoka,  A.  Miyakoshi,  and  M. 
Suzuki. 
Ecological  Modelling,  Vol.  32,  No.  1-3,  p  149-163, 


WATER  CYCLE— Field  2 


June  1986.  9  fig,  3  tab,  18  ref. 

Descriptors:  *Chlorophyll,  'Nutrients,  *Seto 
Inland  Sea,  *Harima-nada,  •Ecological  models, 
•Marine  ecosystem,  'Trophic  levels,  Mathematical 
models,  Japan,  Impulse  response,  Frequency  re- 
sponse, Turbulent  diffusion,  Chlorophyll,  Nutri- 
ents, Phytoplankton. 

A  mathematical  model  that  is  applicable  to  the 
euphoric  zone  of  an  ecosystem  with  simple  biotic 
components  and  biological  activity  in  an  inland  sea 
permits  the  analysis  of  the  balance  behavior  of  the 
low  trophic  level  at  scales  of  several  days  and 
kilometers.  System  stability  was  considered  in  rela- 
tion to  a  small  nutrient  disturbance  to  the  model 
and  responses  were  analyzed  using  the  impulse 
response  and  frequency  response  techniques.  From 
the  frequency  response,  it  was  seen  that  phyto- 
plankton values  responded  sharply  to  a  nutrient 
response  in  a  low  frequency  domain.  In  the  inter- 
mediate and  high-frequency  domains,  the  phyto- 
plankton gain  decreased.  The  same  tendency  was 
observed  in  short-period  variations  in  chlorophyll 
and  nutrients  in  Harima-nada  of  the  Seto  Inland 
Sea  (Japan).  From  continuous  observations  during 
24  hr  in  summer  1979  and  1980,  it  was  apparent 
that,  in  the  variations  of  few-minute  periods,  turbu- 
lent diffusion  dominates  the  chlorophyll  and  nutri- 
ent fluctuations.  In  variations  of  several-hour  peri- 
ods, however,  the  fluctuations  of  chlorophyll  were 
not  dependent  on  the  physical  process  (e.g.,  ocean 
current)  but  on  the  biological  process.  Thus,  model 
results  and  observation  coincided  for  the  biological 
process  in  a  low-frequency  domain.  (Rochester- 
PTT) 
W87-02601 


PATTERNS  IN  DISTRIBUTION  AND  ABUN- 
DANCE OF  A  NONCOEVOLVED  ASSEM- 
BLAGE OF  ESTUARINE  FISHES  IN  CALIFOR- 
NIA, 

California  Univ.,   Davis.   Dept.   of  Wildlife  and 

Fisheries  Biology. 

P.  B.  Moyle,  R.  A.  Daniels,  B.  Herbold,  and  D.  M. 

Baltz. 

Fishery  Bulletin  FSYBAY,  Vol.  84,  No.  1,  p  105- 

117,  1986.  6  fig,  5  tab,  29  ref.  Calif.  Dept.  of  Water 

Resources  Project  3930-H. 

Descriptors:  *Distribution  patterns,  *Population 
density,  'Fish,  *Estuarine  environment,  •Califor- 
nia, 'Ecology,  Estuaries,  Environment,  Population 
dynamics,  Density,  Fish  populations,  Populations, 
Marshes,  Wetlands,  Ecological  distribution,  Salini- 
ty, Temperature,  Species  composition,  Seasonal 
distribution,  Species  diversity. 

The  patterns  of  distribution  and  abundance  of  the 
fishes  of  Suisun  Marsh,  a  portion  of  the  Sacramen- 
to-San Joaquin  estuary  in  central  California,  were 
studied  over  a  54-month  period.  Total  fish  abun- 
dance in  the  marsh  exhibited  strong  seasonality; 
numbers  and  biomass  were  lowest  in  winter  and 
spring  and  highest  in  late  summer.  Freshwater 
inflow  was  highest  in  the  winter  and  lowest  in  late 
summer,  when  salinities  and  temperatures  were 
highest.  Twenty-one  species  were  collected  on  a 
regular  basis;  another  21  species  occurred  in  small 
numbers  on  an  irregular  basis.  Twenty  of  the  42 
species  had  been  introduced  to  California  since 
1879.  Both  resident  and  seasonal  species  were  mix- 
tures of  native  and  introduced  species.  Total  fish 
abundance  and  species  diversity  declined  through 
the  study  period,  which  seemed  to  be  related  to 
strong  year  classes  of  some  species  early  in  the 
study  and  the  prevalance  of  freshwater  conditions 
late  in  the  study.  The  structure  of  the  fish  assem- 
blage was  fairly  consistent  over  the  study  period, 
but  changes  are  expected  in  the  near  future.  The 
structure  of  the  Suisun  Marsh  fish  assemblage  was 
similar  to  that  found  in  other  river-dominated  estu- 
aries, despite  the  mixture  of  native  and  introduced 
species.  (Author's  abstract) 
W87-02758 


ORGANIC  AND  TRACE  METAL  LEVELS  IN 
OCEAN  QUAHOG,  ARCTICA  ISLANDICA 
LTNNE,  FROM  THE  NORTHWESTERN  AT- 
LANTIC, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 


Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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ECOLOGY  AND  ESTUARINE  IMPACT  AS- 
SESSMENT: LESSONS  LEARNED  FROM  THE 
HUDSON  RJVER  (U.S.A.)  AND  OTHER  ESTU- 
ARINE EXPERIENCES, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

K.  E.  Limburg,  S.  A.  Levin,  and  C.  C.  Harwell. 

Journal        of       Environmental        Management 

JEVMAW,  Vol.  22,  No.  3,  p  255-280,  April  1986. 

2  fig,  2  tab,  67  ref.  EPA  Cooperative  agreement 

CR  81 1060;  NSF  Grant  DMS-8406472. 

Descriptors:  *Estuarine  environment,  'Ecology, 
•Environmental  impact  statement,  'Hudson  River, 
•Environmental  policy,  Environment,  Estuaries, 
Legal  aspects,  Legislation,  Environmental  protec- 
tion, Protection,  Regulations,  Ecosystems,  Model 
studies,  Litigation,  Risk  assessment. 

Environmental  impact  assessment  was  institutional- 
ized by  the  National  Environmental  Policy  Act 
(NEPA)  of  1969.  However,  effective  environmen- 
tal protection  requires  scientific  counsel  not  only  in 
the  performance  of  measurements  and  analyses,  but 
in  the  formulation  of  environmental  legislation,  in 
the  development  of  procedures  for  implementing 
legislation,  and  in  providing  expert  opinions  during 
regulatory  and  Irrigative  proceedings.  In  these 
roles,  the  scientist  must  strive  for  objectivity  and 
must  clarify  the  limitations  of  predictability  and 
the  degree  of  uncertainty  associated  with  relevant 
scientific  projections.  The  history  of  management 
of  the  Hudson  River  is  used  to  develop  the  role  of 
the  scientist  in  environmental  protection.  The  con- 
ceptual and  methodological  approaches  to  envi- 
ronmental impact  assessment  are  discussed,  empha- 
sizing the  need  for  attention  not  only  to  those 
species  recognized  for  their  social,  economic,  or 
ecological  value,  but  also  to  possible  effects  upon 
ecosystem  structure  and  function.  Field  experi- 
ments, microcosms  and  mesocosms,  and  mathemat- 
ical models  are  discussed  and  set  within  the  con- 
text of  an  overall  program  of  management  of  estua- 
rine  systems.  (Author's  abstract) 
W87-02776 


VERTICAL    DD7FUSION     IN     MEROMJ.CTIC 
POWELL  LAKE,  BRITISH  COLUMBIA, 

Memorial   Univ.    of  Newfoundland,    St.    John's. 

Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2H. 
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RELATIONSHIPS  AMONG  GROWTH  RATE, 
CELLULAR  MANGANESE  CONCENTRA- 
TIONS AND  MANGANESE  TRANSPORT  KI- 
NETICS EM  ESTUARTNE  AND  OCEANIC  SPE- 
CIES OF  THE  DIATOM  THALASSIOSIRA, 
National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 

W.  G.  Sunda,  and  S.  A.  Huntsman. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  3,  p 
259-270,  September  1986.  13  fig,  26  ref. 

Descriptors:  'Trace  elements,  'Growth  rates, 
•Manganese,  *Tissue  analysis,  *Kinetics,  •Accu- 
mulation, *Estuarine  environment,  *Marine  algae, 
•Diatoms,  •Thalassiosira,  Environment,  Estuaries, 
Marine  plants,  Algae,  Ions,  Cations,  Marine  envi- 
ronment, Algal  growth. 

Growth  rate,  cellular  manganese  concentration, 
and  manganese  uptake  kinetics  were  measured  as 
functions  of  the  free  manganese  ion  concentration 
in  the  medium  for  two  centric  diatoms.  Thalassio- 
sira oceanica,  isolated  from  a  low-manganese 
marine  environment,  grew  better  at  low  manga- 
nese ion  concentrations  than  T.  pseudonana,  isolat- 
ed from  high-manganese  estuarine  waters.  This 
was  due  to  the  marine  species'  greater  ability  to 
accumulate  manganese  at  low  free  ion  concentra- 
tions and  to  grow  well  at  lower  cellular  manganese 
concentrations.  Manganese  uptake  in  both  species 
followed  classical  saturation  kinetics.  The  substrate 
saturated  uptake  rate  (V  sub  max)  appeared  to  be 
under  negative  feedback  control  in  both  species, 
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and  six-  to  12-fold  variations  in  this  parameter 
allowed  cells  to  regulate  cellular  manganese  at 
nearly  constant  values  at  manganese  ion  concentra- 
tions at  or  below  the  half-saturation  constant,  K 
sub  s.  The  range  in  free  manganese  ion  concentra- 
tions over  which  regulation  occurred  was  different 
from  the  two  species,  and  coincided  with  the  range 
in  free  manganese  ion  concentrations  of  the  natural 
habitat  of  each  species.  (Author's  abstract) 
W87-O2805 


EFFECTS  OF  TEMPERATURE,  SALINITY,  D3- 
RADIANCE  AND  DHJRNAL  PERIODICITY  ON 
GROWTH  AND  PHOTOSYNTHESIS  TN  THE 
DIATOM  NITZSCHIA  AMERICANA:  LIGHT- 
SATURATED  GROWTH, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
R.  L.  Miller,  and  D.  L.  Kamykowski. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  3,  p 
339-348,  September  1986.  9  fig,  2  tab,  46  ref. 

Descriptors:  'Salt  tolerance,  •Temperature,  •Salin- 
ity, *Irradiation,  *Growth,  *Photosynthesis,  •Dia- 
toms, *Nitzschia,  Algae,  Algal  growth,  Estuarine 
environment,  Environment,  Estuaries,  Culturing 
techniques. 

The  physiological  response  of  an  estuarine  clone  of 
Nitzschia  americana  was  measured  under  experi- 
mental conditions  of  temperature  and  salinity  rep- 
resenting the  average  range  of  these  variables  in 
the  Cape  Fear  River  Estuary,  North  Carolina.  The 
influence  of  temperature  and  salinity  on  specific 
growth  rates  and  parameters  of  photosynthesis- 
irradiance  curves  were  measured  during  maximum 
and  minimum  rates  of  diurnal  photosynthesis  using 
axenic  semi-continuous  batch  cultures  maintained 
at  an  irradiance  saturating  for  photosynthesis. 
Growth  rate  increased  with  increasing  temperature 
up  to  a  broad  optimum  at  about  25  C,  above  which 
it  gradually  declined.  At  the  predicted  optimum 
temperature,  growth  rate  increased  as  a  linear 
function  of  salinity.  Both  light-limited  and  light- 
saturated  rates  of  photosynthesis  increased  as  salin- 
ity decreased.  The  effect  of  temperature  on  photo- 
synthesis was  complex  and  dependent  on  salinity. 
Growth  efficiency,  calculated  as  the  ratio  between 
specific  growth  rates  and  rates  of  gross  photosyn- 
thesis, increased  with  an  increase  in  salinity  with  a 
maximum  at  the  predicted  optimum  temperature 
and  salinity  of  25  C  and  32%,  suggesting  an  uncou- 
pling between  photosynthesis  and  growth  at  non- 
optimum  growth  conditions.  (Author's  abstract) 
W87-O2807 


EFFECTS  OF  LIGHT  ON  GROWTH,  RUBP- 
CASE  ACnvrTY  AND  CHEMICAL  COMPOSI- 
TION OF  ULVA  SPECTES  (CHLOROPHYTA), 

Duke  Univ.,  Beaufort,  NC.  Marine  Lab. 
C.  S.  Duke,  B.  E.  Lapointe,  and  J.  Ramus. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  3,  p 
362-370,  September  1986.  6  fig,  8  tab,  28  ref.  NSF 
Grants  OCE-81-13328,  DEB-81-21290. 

Descriptors:  *Light,  *Growth  rate,  •Enzymes, 
•Chemical  composition,  *Ulva,  *Chlorophyta, 
•Ribulose  biphosphate  carboxylase,  Temperature, 
Nutrients,  Nitrogen,  Pigments,  Growth,  Algae, 
Algal  growth. 

The  effects  of  light  on  growth,  ribulose  bisphos- 
phate  carboxylase-oxygenase  (RuBPCase)  activity, 
and  chemical  composition  of  Ulva  curvata  and  U. 
lactuca  were  examined  at  a  range  of  temperatures 
and  N-supply  levels.  Growth  of  Ulva  species  be- 
comes more  light-dependent  with  increasing  tem- 
perature and  N.  The  effect  of  light  on  RuBPCase  is 
N-dependent,  with  a  positive  correlation  under  N- 
sufficient  and  a  negative  correlation  under  N-limit- 
ed  conditions.  Light  effects  on  pigment  levels  and 
ratios  may  also  be  independent  of  effects  on 
growth  rate.  These  interactions  uncouple  growth 
rate  from  RuBPCase  and  pigments,  and  thus  from 
tissue  %N.  The  limits  of  variability  of  the  growth- 
%N  relationship  can  be  described  by  a  parabola. 
Under  relative  light-  or  temperature-limitation, 
%N  is  negatively  correlated  with  growth  rate, 
while  under  relative  N-limitation,  growth  increases 
with  increasing   %N.   It  is  concluded  that  tight 
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coupling  of  seaweed  growth  and  chemical  compo- 
sition may  be  relatively  rare  in   natural  waters 
where  growth  can  be  simultaneously  limited  by 
light,  temperature,  and  N.  (Author's  abstract) 
W87-O2809 


SIMPLE  APPROXIMATION  FOR  A  MOVING 
INTERFACE  IN  A  COASTAL  AQUIFER, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-02851 


MODELING   OF   POLLUTANT   DISPERSION 
IN  STRATIFIED  OSCILLATORY  FLOWS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02885 


SLACK  TIDE  OXYGEN  BALANCE  MODEL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02889 


CHARACTERIZATION  AND  CLASSIFICA- 
TION OF  SEASD3E-SALT-MARSH  SOILS  ON 
VIRGINIA'S  EASTERN  SHORE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
W.  J.  Edmonds,  P.  R.  Cobb,  and  C.  D.  Peacock. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  3,  p  672-678,  May-June  1986.  4  fig,  5 
tab,  23  ref. 

Descriptors:  *  Classification,  *Salt  marshes,  *Salt, 
•Marsh  plants,  'Virginia,  Halmyric  soil,  Soil  prop- 
erties, Sulfides,  Soil  taxonomy,  Soil  water,  Mud 
flats,  Marshes,  Clay. 

Current  concepts  consider  salt  marshes  to  have  a 
very  high  biomass,  this  study  was  conducted  to 
characterize  soils  in  seaside  salt  marshes  on  Virgin- 
ia's eastern  shore,  and  to  classify  them  according  to 
criteria  in  'Soil  Taxonomy'  and  proposed  amend- 
ments. Salt-meadow  marshes,  dominantly  vegetat- 
ed by  salt-meadow  hay,  contain  soils  with  hal- 
myric and  non-sulfidic  properties  and  aquic  mois- 
ture regimes.  This  will  broaden  the  definition  of 
halmyric  materials  to  include  an  aquic  moisture 
regime,  and  the  definition  of  the  argillic  horizon,  to 
include  sodium  adsorption  ratios  (SARs)  consider- 
ably greater  than  13.  The  authors  propose  that  soils 
in  these  marshes  with  subsoil  illuvial  clay  accumu- 
lations and  SARs  greater  than  13,  be  classified  as 
members  of  Typic  Natraqualfs  even  though  they 
lack  the  structure  currently  defined  for  natric  hori- 
zons. Salt-marsh  cordgrass  marshes,  contain  soils 
with  halmyric  and  sulfidic  properties,  silty  tex- 
tures, and  peraquic  moisture  regimes.  Tidal  mud- 
flats, not  vegetated  by  vascular  plants,  contain 
sediments  that  have  halmyric,  but  dominantly  non- 
sulfidic  properties.  Conditions  necessary  for  the 
formation  and  accumulation  of  sulfide  minerals 
exists  salt-marsh-cordgrass  marshes  and  to  a  limit- 
ed extent  in  the  tidal  mudflats  and  in  the  salt- 
meadow  marshes.  Moist  incubation  of  samples  pro- 
vides a  convenient  and  economical  method  for 
evaluating  soils  and  sediments  as  sulfidic  materials. 
Results  of  this  study  support  the  need  for  the 
proposed  amendments  to  Soil  Taxonomy.  (Au- 
thor's abstract) 
W87-02919 


STUDY  ON  THE  MODELLING  OF  THE  BE- 
HAVIOR OF  PHOSPHORUS  RELEASED 
FROM  SEDIMENTS, 

Yamaguchi  Univ.  (Japan).  Div.  of  Sanitary  Engi- 
neering. 

H.  Nakanishi,  M.  Ukita,  and  Y.  Kawai. 
Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  105-123,  May  1986.  17  fig,  3  tab,  16  ref. 

Descriptors:  •Coastal  waters,  *Path  of  pollutants, 
•Nutrients,  'Mathematical  models,  •Eutrophic 
waters,  'Sediments,  'Phytoplankton,  *Nitrogen, 
•Phosphorus,    •Dissolved   oxygen,    'Iron,    Ferric 


oxide,  Diffusion,  Temperature,  Seasonal  variation, 
Adsorption. 

The  exchange  of  nutrients  between  water  and  sedi- 
ments in  eutrophic  coastal  areas  together  with 
primary  production  of  the  phytoplankton  was 
studied;  modelling  was  conducted  for  assessment 
of  eutrophic  water  and  sediment  quality.  The 
model  was  applied  to  a  simplified  core  system 
consisting  of  two  layers  of  water  and  two  layers  of 
sediments.  The  fundamental  elements  were  P,  N, 
O,  and  Fe.  Sulfide  was  regarded  as  a  debt  of 
dissolved  oxygen  (DO)  and  ferric  oxide  as  a  store 
of  DO.  An  oxidized  zone  (ferric  oxide),  which  has 
a  certain  capacity  for  phosphate  adsorption,  is 
formed  with  the  reaction  between  active  Fe  in  the 
upper  layer  of  sediments  and  DO  in  the  lower 
layer  of  water.  When  the  oxidized  zone  is  reduced 
by  the  sulfide  in  the  upper  layer  of  sediments, 
adsorbed  phosphates  are  released  equivalently. 
The  supply  of  P  and  N  to  the  sediments  depends 
on  sinking  phytoplankton;  when  the  phytoplankton 
decompose  part  of  their  nutrient  content  is  ad- 
sorbed to  the  clay  surface  of  the  oxidized  zone. 
Released  nutrients  diffuse  upward  to  the  water  or 
downward  to  the  lower  layer  of  sediments.  The 
main  parameters  are  changed  seasonally  as  a  func- 
tion of  temperature.  This  model  satisfactorily  simu- 
lated the  characteristic  patterns  of  seasonal  varia- 
tion of  phosphate  discharge  from  sediments,  DO 
concentration  in  the  water,  and  the  rise  and  fall  of 
the  oxidized  zone  in  coastal  embayments  of  Japan 
were  well  simulated.  (Rochester-PTT) 
W87-02967 


INTERACTION  BETWEEN  MOTILE  PHYTO- 
PLANKTON AND  LANGMUHt  CIRCULATION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Lab.  of  Marine  Environment. 

M.  Watanabe,  and  A.  Harashima. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  175-183,  May  1986.  6  fig,  26  ref. 

Descriptors:  'Flagellates,  'Langmuir  circulation, 
•Phytoplankton,  *Motility,  'Mathematical  models, 
Simulation,  Convection  cells,  Cultures,  Distribu- 
tion, Velocity. 

The  motile  flagellate  Heterosigma  akashiwo  was 
grown  in  pure  culture  in  a  60  cm  x  30  cm  x  3  cm 
container  using  f/2  medium:  Vertical  convection 
cells  with  Langmuir  circulation  were  simulated  by 
a  diffuser,  and  the  distribution  of  H.  akashiwo  was 
measured.  A  stream  function  in  the  convection 
cells  simulated  a  trajectory  of  motile  phytoplank- 
ton in  convection  cells.  A  non-dimensional  param- 
eter R  =  V  sub  p/V  sub  0  (where  V  sub  p  is  a 
speed  of  motion  of  motile  phytoplankton  and  V 
sub  0  is  a  maximum  velocity  in  convection  cells) 
determines  the  accumulation  of  flagellates  and  the 
regions  of  retention.  The  simulation  results  ex- 
plained the  distribution  of  H.  akashiwo  observed  in 
experiments.  (Author's  abstract) 
W87-02969 


SEASONAL  ABUNDANCE,  GROWTH,  FEED- 
ING AND  AGE  COMPOSITION  OF  FLOUN- 
DER (PLATICHTHYS  FLESUS  (L.))  POPULA- 
TIONS OF  THE  SEVERN  ESTUARY  AND 
BRISTOL  CHANNEL, 

Bath  Univ.  (England).  School  of  Biological  Sci- 
ences. 

M.  W.  Hardisty,  and  K.  S.  Badsha. 
International   Journal   of  Environmental   Studies 
IJEVAW,  Vol.  27,  No.  1/2,  p  89-114,  1986.  12  fig, 
5  tab,  39  ref. 

Descriptors:  'Flounders,  'Severn  Estuary,  'Bristol 
Channel,  Nuclear  powerplants,  Barnstaple  Bay, 
England,  Age  composition,  Abundance,  Growth, 
Seasonal  variations,  Length-weight  relationships, 
Impingement,  Fish  food,  Fish  food  organisms. 

Between  1972  and  1977,  flounders  were  collected 
in  weekly  samples  from  the  trash  bins  of  the  Old- 
bury-on-Severn  nuclear  power  stations  on  the 
inner  estuary  and  occasional  samples  were  taken 
from  the  nearby  Berkeley  power  station  and  from 
the  Hinklcy  Point  power  station  and  Barnstaple 
Bay  on  the  outer  estuary  and  Bristol  Channel. 
These  collections  enabled  studies  to  be  made  of 
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season  and  annual  changes  in  relative  abundance, 
age  composition,  growth  rates,  diet,  and  feeding 
habits.  Seasonal  changes  in  environmental  factors, 
seasonal  and  annual  changes  in  abundance,  length- 
frequency  distributions,  age  composition  of  the 
population,  growth  rates,  condition  factors  in  rela- 
tion to  length-weight  relationships,  seasonal  vari- 
ations in  feeding  intensity,  food  organisms,  and 
seasonal  changes  in  diet  are  reported.  (Rochester- 
PTT) 
W87-03027 


ZOOPLANKTON  FAUNA  OF  KTLLARY  HAR- 
BOUR: THE  SEASONAL  CYCLE  OF  ABUN- 
DANCE, 

Shellfish  Research  Lab.,  Carna  (Ireland). 

T.  H.  Ryan,  P.  G.  Rodhouse,  C.  M.  Roden,  and  M. 

P.  Hensey. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  66,  No.  3,  p  731- 

748,  August  1986.  5  fig,  21  ref.  National  Board  of 

Science  and  Technology  (Ireland)  Grant  HEIC/ 

11/79. 

Descriptors:  'Killary  Harbor,  'Zooplankton,  'Sea- 
sonal variation,  'Freshwater  discharge,  Estuarine 
environment,  Aquatic  animals,  Ireland,  Neritic 
waters,  Inshore  waters,  Salinity,  Reproduction, 
Ecology. 

As  part  of  a  study  of  the  production  ecology  of  the 
Killary  Harbor  inlet  (Ireland),  the  zooplankton 
fauna  was  sampled  quantitatively  at  2-wk  intervals 
between  February  1981  and  January  1982,  using 
nets  with  mesh  apertures  of  90  and  335  micron. 
The  dominant  holozooplankton  species  of  Killary 
Harbor  are  typical  of  inshore  or  neritic  waters,  but 
there  are  also  representatives  of  estuarine  and  oce- 
anic faunas.  Inflow  of  water  into  the  bay  below  the 
surface  layer  of  low  salinity  apparently  maintains 
conditions  suitable  for  neritic  species  and  accounts 
for  similarities  between  the  zooplankton  faunas 
inside  and  outside  the  bay.  Large  populations  of 
estuarine  species  presumably  do  not  develop  be- 
cause of  the  variability  of  freshwater  discharge. 
During  September  1981  there  was  evidence  of 
freshwater  intrusion  into  the  bay.  (Author's  ab- 
stract) 
W87-03054 


EXTREME  VALUE  THEORY  BASED  ON  THE 
R  LARGEST  ANNUAL  EVENTS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Mathematics. 

R.  L.  Smith. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  27-43,  September  1986.  3  fig,  1  tab,  8  ref,  append. 

Descriptors:  'Water  level  fluctuations,  'Mathe- 
matical studies,  'Extreme  value  theory,  'Annual 
events,  'Venice,  Estimating,  Periodicity,  'Statisti- 
cal analysis,  Mathematical  models,  Random  varia- 
bles, Empirical  results,  Mathematical  equations, 
Theoretical  analysis. 

A  family  of  statistical  distributions  and  estimators 
for  extreme  values  based  on  a  fixed  number  r  >  or 
=  1  of  the  largest  annual  events  is  presented.  The 
distributions  are  based  on  the  asymptotic  joint  dis- 
tribution of  the  r  largest  values  in  a  single  sample, 
and  the  method  of  estimation  is  numerical  maxi- 
mum likelihood.  This  is  treated  as  if  it  were  the 
exact  joint  distribution  of  the  observations,  and  the 
unknown  parameters  estimated  by  the  method  of 
maximum  likelihood.  Standard  errors  of  the  esti- 
mates may  be  obtained  using  either  the  observed  or 
expected  information  matrix,  the  two  being  in  very 
good  agreement  in  our  example.  The  likelihood 
function  may  be  used  to  compare  different  models, 
such  as  may  arise  from  different  functional  forms 
of  trend.  In  the  Venice  data  where  the  method  was 
applied  to  the  sea  levels,  the  main  contribution  to 
trend  was  a  linear  trend  from  1931  onward.  The 
astronomical  18.62-yr  cycle  has  only  a  very  small 
effect.  A  rather  larger  11-yr  cycle  was  observed 
but  it  is  not  known  whether  this  has  any  physical 
explanation.  The  large  value  of  sigma  (a  parameter 
of  the  cumulative  distribution  function  of  annual 
maximum)  implies  that  there  will  always  be  a  very 
large  scatter  in  the  predicted  annual  maxima.  The 
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theoretical  efficiencies  of  using  different  values  of  r 
may  be  compared  on  the  basis  of  the  expected 
information  matrix.  The  assumptions  of  the  model 
dictate,  however,  that  r  must  be  kept  small  in 
practice.  (Lantz-PTT) 
W87-03069 


DIRECT  DETERMINATION  OF  CD,  CU  AND 
NI   IN  THE   ELBE   RIVER   ESTUARY   WITH 
ZEEMAN  AAS  AND  MATRIX  MODIFICATION 
(DIREKTBESTIMMUNG  VON  CD,  CU  AND  NI 
IM  ELBEASTUAR  MIT  HILFE  DER  ZEEMAN- 
ATOMABSORPTIONSSPEKTROSKOPD2   UND 
MATRLXMODrFIKATION), 
Technische  Univ.   Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-O3087 


SURVTVORSHD?  AND  SPATIAL  DEVELOP- 
MENT OF  SPARTTNA  ALTERNIFLORA 
LOISEL.  (GRAMINEAE)  SEEDLINGS  IN  A 
NEW  ENGLAND  SALT  MARSH, 

Brown  Univ.,  Providence,  RI.  Graduate  Program 
in  Ecology  and  Evolutionary  Biology. 
W.  S.  Metcalfe,  A.  M.  Ellison,  and  M.  D.  Bertness. 
Annals  of  Botany  ANBOA4,  Vol.  58,  No.  2,  p  249- 
258,  August  1986.  2  fig,  5  tab,  26  ref.  NSF  Grant 
DEB  82-05747. 

Descriptors:  'Spartina,  'Reproduction,  *Plant 
growth,  Rhode  Island,  Colonization,  Seedlings, 
Tillers,  Leaf  area  ratios,  Growing  season,  Photo- 
synthesis, Plant  physiology,  Survival. 

Patterns  of  survival  and  spatial  arrangement  of 
tillers  of  Spartina  alterniflora  were  examine  in  nat- 
ural and  artificially  produced  bare  areas  and  in 
pure  stands  of  adult  S.  alterniflora  in  salt  marsh  in 
Rumstick  Cove,  Barrington,  Rhode  Island.  Seed- 
ling growth  and  survival  were  high  in  naturally 
occurring  bare  patches  and  in  artificial  patches, 
whether  created  by  continual  clipping  of  adult 
plants  to  the  ground  or  by  providing  bare  substrate 
after  removal  of  adult  plants.  Seedling  growth  and 
survivor  ship  increased  with  increasing  size  of  bare 
area.  In  large  bare  areas,  S.  alterniflora  seedlings 
grew  non-directionally,  reaching  heights  of  0.5  m, 
and  producing  as  many  as  36  tillers  in  one  growing 
season.  Examination  of  leaf  area  ratios  suggested 
that  the  production  of  tillers  increased  photosyn- 
thetic  capacity  in  seedlings  with  several  tillers  in 
contrast  to  seedlings  without  tillers.  Thus,  seed- 
lings can  apparently  tiller  and  colonize  free  space 
radially  without  a  loss  of  photosynthetic  capacity. 
These  results  suggest  that,  whereas  seedling  suc- 
cess is  generally  limited  by  adult  plants  in  mono- 
cultures of  S.  alterniflora,  in  disturbed  spaces  seed- 
ling success  is  high  and  results  in  a  rapid  non- 
directional  proliferation  of  sexually  generated 
clones  that  ultimately  preclude  the  successful  inva- 
sion of  future  seedlings.  (Author's  abstract) 
W87-03096 


IMPACTS  FROM  MOSQUITO  CONTROL-IN- 
DUCED SULPHUR  MOBILIZATION  IN  A 
CAPE  COD  ESTUARY, 

National  Park  Service,  Boston,  MA.  Office  of  Sci- 
entific Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03127 


STEMMING  THE  LOSS  OF  COASTAL  WET- 
LAND HABITATS:  JAMAICA  AS  A  MODEL 
FOR  TROPICAL  DEVELOPING  COUNTRIES, 

Florida  International  Univ.,  Miami.  Dept.  of  Bio- 
logical Sciences. 
A.  Thorhaug,  and  B.  Miller. 
Environmental  Conservation  EVCNA4,  Vol.  13, 
No.  1,  p  72-73,  Spring  1986.  2  fig,  5  ref. 

Descriptors:  'Jamaica,  'Coastal  zone  management, 
•Wetlands,  'Habitats,  'Model  studies,  'Policy 
making,  Coastal  waters,  Environmental  policy,  Re- 
habilitation. 

Tropical  nations  are  implementing  new  policies 
and  regulations  to  protect  coastal  habitats  and  then- 
associated  fisheries  from  industrial  and  other  'de- 


velopment,' which  erodes  away  the  natural  re- 
source-bases if  left  unmanaged.  To  overcome  the 
ill-effects  of  rapid  industrial,  urban,  and  tourist, 
expansion  along  the  420  miles  (672  km)  coastline, 
with  its  accompanying  transmigration  of  inland 
population  towards  coastal  cities,  increasing  demo- 
phoric  pressures,  and  over  a  million  touristsper 
year,  the  island  nation  of  Jamaica  has  provided  a 
model  for  the  concept  of  zero-loss  policy  of  their 
coastal  wetlands.  With  the  knowledge  that  it 
would  be  technically  feasible  to  rehabilitate  major 
littoral  habitats,  the  following  three-pronged 
policy  approach  was  suggested  for  the  use  of  the 
Jamaican  Government:  (1)  To  have  a  regulatory 
basis  for  claiming  damage  and  requiring  restoration 
of  resources  after  accidents  to  coastal  habitats  (for 
instance  oil-spills,  mining  spills,  and  harbour  or 
navigation  accidents).  (2)  To  formulate  policy  so 
that  future  coastline  development  would  be  re- 
quired for  replacement  of  critical  habitat  if  re- 
moved for  necessary  development  -  alternatives  for 
any  such  removal  being  first  exhausted.  (3)  To 
guide  a  national  policy  of  remedying  past  wetland 
mistakes  prior  to  environmental  legislation,  with 
concomitant  reafforestation  programs.  Decimated 
coastal  areas  would  gradually  be  rehabilitated  in  a 
planned  sequence.  (Alexander-PTT) 
W87-03128 


EARLY  DIAGENESIS  OF  CADMIUM  AND 
COBALT  IN  SEDIMENTS  OF  THE  LAUREN- 
TIAN  TROUGH, 

Quebec  Univ.,  Rimouski   Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  513. 
W87-03138 


CHEMICAL  CONTROL  OF  SOLUBLE  PHOS- 
PHORUS IN  THE  AMAZON  ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03139 


GEOCHEMISTRY  OF  TIN  IN  RD7ERS  AND 
ESTUARTES, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03140 


DETERMINATION  OF  ORGANICALLY-ASSO- 
CIATED TRACE  METALS  IN  ESTUARINE 
SEA-WATER  BY  SOLVENT  EXTRACTION 
AND  ATOMIC-ABSORPTION  SPECTROME- 
TRY, 

Hiroshima  Univ.  (Japan).  Faculty  of  Integrated 
Arts  and  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03173 


LOCATION   OF   AN   INTERFACE  OBSERVA- 
TION WELL:  A  BAYESIAN  APPROACH, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03187 


BIOMASS  AND  STRUCTURE  OF  A  SPARTINA 
ALTERNIFLORA  LOISEL.-DOMINATED  SALT 
MARSH  IN  FRANCE, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
M.  F.  Gross,  V.  Klemas,  and  J.  E.  Levasseur. 
Torrey  Botanical  Club  Bulletin,  Vol.  113,  No.  2,  p 
125-130,  April-June,  1986.  1  tab,  30  ref.  NASA 
Grant  Nos.  NAGW-374  and  NAS-5-27580,  and 
CNEXCO/Universite  de  Rennes  I  Contract  83/72- 
07. 

Descriptors:  'Spartina  alterniflora,  'Salt  marshes, 
•France,  'Biomass,  Elom  River,  Brest,  Marsh 
plants,  Ecosystems,  Tidal  marshes,  Distribution 
patterns,  Phenology. 

A  Spartina  alterniflora  Loisel.  (Gramineae)-domi- 
nated  salt  marsh  located  along  the  Elorn  River  at 
about  48.5  N  latitude  near  Brest,  France,  was  stud- 
ied to  determine  the  distribution  and  zonation  of 


the  various  plant  species  and  to  evaluate  the  bio- 
mass and  other  characteristics  of  S.  alterniflora 
growing  near  the  northern  limit  of  its  range  in  its 
non-native  Europe.  A  general  salt  marsh  communi- 
ty occupies  the  high  marsh.  Halimione  partula- 
coides  Aellen  lines  the  tidal  creekbanks,  but  not 
the  Elorn  River  banks.  The  remainder  of  the  marsh 
is  dominated  by  three  distinct  zones  of  S.  alterni- 
flora descending  in  elevation  from  the  high  marsh: 
middle  marsh,  wrack  zone,  and  riverbank.  The 
mean  mid-August  live  aerial  biomass  of  riverbank, 
wrack  zone  and  middle  marsh  S.  alterniflora  was 
1181  +  or  -  86  gdw/sq  m,  832  +  or  -  90  gdw/sq 
m,  and  992  =  or  -  48  gdw/sq  m,  respectively.  The 
height  of  the  riverbank  plants,  the  stem  density  in 
the  middle  marsh,  and  the  dead  biomass  in  the 
wrack  zone  were  all  significantly  greater  than  the 
corresponding  values  for  the  other  two  zones.  The 
presence  of  one  stand  of  S.  alterniflora  which 
flowered  in  early  July,  a  month  earlier  than  the 
other  plants,  suggests  that  there  were  multiple 
North  American  latitudinal  origins  of  the  S.  alter- 
niflora growing  in  this  marsh.  (Author's  abstract) 
W87-03203 


GROWTH  AND  SURVTVAL  OF  GIANT  RAG- 
WEED (AMBROSIA  TRIFTDA  L.)  EN  A  DELA- 
WARE RTVER  FRESHWATER  TIDAL  WET- 
LAND, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03207 


EFFECT  OF  02  CONCENTRATION  ON  DARK 
H2  OXTOATION  IN  WHOLE  CELLS  OF  A 
MARINE  SULFUR  PHOTOSYNTHETIC  BAC- 
TERIUM (CHROMATHJM  SP.  STRAIN  MIAMI 
PBS  1071), 

Institute  of  Physical  and  Chemical  Research,  Sai- 
tama  (Japan). 

S.  Kumazawa,  T.  Ogawa,  Y.  Inoue,  and  A.  Mitsui. 
Plant  and  Cell  Physiology  PCPHA,  Vol.  26,  No.  8, 
p  1485-1491,  1985.  5  fig,  15  ref. 

Descriptors:  'Oxygen,  'Hydrogen,  'Oxidation, 
'Marine  bacteria,  Bacteria,  Chromatium,  Ubiquin- 
one, Photosynthetic  bacteria,  Electron  transport. 

Whole  cells  of  photoanaerobically  grown  Chroma- 
tium sp.  strain  Miama  PBS  1071,  a  marine  purple 
sulfur  bacterium,  oxidized  H2  in  the  dark  through 
the  oxyhydrogen  reaction.  Oxidation  of  H2  was 
measured  by  injecting  either  H2  into  an  air-equili- 
brated cell  suspension  (aerobic  H2  oxidation)  or 
02  into  an  H2/Ar-equilibrated  cell  suspension  (mi- 
croaerobic  H2  oxidation).  Both  types  of  H2  oxida- 
tion were  strongly  inhibited  by  azide  (40  milli- 
moles),  indicating  that  the  oxidation  proceeds  via  a 
terminal  oxidase  system.  2,5-Dibromo-3-methyl-6- 
isopropyl-p-benzoquinone  (16  micromoles)  inhibit- 
ed aerobic  H2  oxidation  by  49%,  but  it  accelerated 
microaerobic  H2  oxidation.  The  sensitivity  of  H2 
oxidation  to  rotenone  was  higher  under  aerobic 
conditions.  The  results  indicate  that  H2  oxidation 
to  rotenone  was  higher  under  aerobic  conditions. 
The  results  indicate  that  H2  oxidation  proceeds  via 
two  different  pathways:  one  contains  ubiquinone 
and  NAD,  and  the  other  does  not.  The  contribu- 
tion of  each  pathway  depends  on  the  02  partial 
pressure.  (Author's  abstract) 
W87-03211 
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NEED  FOR  FLUORIDATION  OF  DESALINAT- 
ED WATTSR  SUPPLTES, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03041 


REVERSE  OSMOSIS  CAN  BE  COST  EFFEC- 
TIVE, 
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M.  Ash  ton. 

Public  Works  PUWOAH,  Vol.  117,  No.  8,  p  55, 

August  1986. 

Descriptors:  'Reverse  osmosis,  *Cost  analysis, 
•Desalination,  'Water  treatment  facilities,  Feed 
pressure,  Cape  Coral,  Florida,  Lime  softening 
plants,  Energy  conservation. 

The  rapidly  growing  city  of  Cape  Coral  (Florida) 
found  that  building  a  7  million  gal/day  low  pres- 
sure reverse  osmosis  (RO)  plant  was  the  least  ex- 
pensive way  to  increase  its  water  treatment  capac- 
ity. The  total  capital  cost  for  site  preparation,  12 
production  wells  (700-900  feet  deep),  6  monitoring 
wells,  raw  water  transmission  piping,  brine  dis- 
charge piping,  and  a  5  million  gallon  storage  tank 
was  $7.9  million.  Use  of  the  new  RO  plant  in 
conjunction  with  a  pre-existing  RO  plant  results  in 
lower  overall  operation  and  maintenance  (produc- 
tion) costs  for  water  than  a  lime  softening  plant  or 
the  lime  softening  plant  plus  the  old  RO  facilities. 
One  of  the  main  cost  savings  was  in  electricity,  due 
to  lowering  the  feed  pressure  with  a  resultant 
saving  of  almost  45%  on  electricity  bills.  (Roches- 
ter-PTT) 
W87-03079 


3B.  Water  Yield  Improvement 


ANALYSIS  AND  CARTOGRAPHICAL  AP- 
PROACH TO  THE  REGIONAL  WATER  UTILI- 
ZATION SYSTEM  IN  THE  YODO  RIVER 
BASIN, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-02978 


INTERIM  PROGRESS  REPORT,  VOLUME  I: 
SCPP  METEOROLOGICAL  AND  STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1984  THROUGH  31  AUGUST  1985, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-03327 


3C.  Use  Of  Water  Of  Impaired 
Quality 


SPATIAL  VARIABILITY  AND  SOIL  SAM- 
PLING FOR  SALINITY  AND  SODICITY  AP- 
PRAISAL IN  SURFACE  IRRIGATED  OR- 
CHARDS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-02726 


RESPONSE  OF  LETTUCE  CULTTVARS  TO 
SLUDGE-AMENDED  SODLS  AND  BED  TYPES, 

Wisconsin  Univ. -Madison.  Dept.  of  Horticulture. 
H.  C.  Harrison. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis, Vol.  17,  No.  2,  p  159-172,  February  1986.  2  fig, 
2  tab,  19  ref. 

Descriptors:  'Lettuce,  'Impaired  water  use, 
'Sludge  utilization,  Nutrients,  Leaves,  Soil  amend- 
ments, Municipal  wastes,  Industrial  wastes,  Plant 
growth. 

The  effects  of  sludge,  bed  and  genotype  on  lettuce 
growth  and  leaf  elemental  concentration  levels 
were  studied  in  a  two  year  nutrition  experiment. 
Three  lettuce  cultivars  were  grown  in  field  plots  of 
silt  loam  amended  with  90  mt/ha/year  applications 
of  industrial  or  municipal  sludge  and  a  control 
with  no  sludge  applied.  The  three  bed  types  in- 
cluded a  levelor  flat  bed,  a  raised  bed  and  a  raised 
bed  of  unamended  topsoil  over  a  prepared  flat  bed. 
Sludge  and  bed  type  influenced  yield  and  leaf 
elemental  concentrations  for  all  three  cultivars. 
Highest  yields  were  associated  with  municipal 
sludge  and  raised  beds  and  highest  leaf  nutrient 
concentrations  with  industrial  sludge.  Bed  effects 
on   leaf  elemental   concentrations  were   variable. 


One  cultivar  had  significantly  lower  leaf  concen- 
tration levels  for  all  elements  when  compared  with 
the  other  two.  (Michael-PTT) 
W87-02880 


TRICKLE  IRRIGATION  OF  WHEAT  APPLY- 
ING RENOVATED  WASTEWATER, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02938 


PROBLEMS  OF  USING  WASTEWATER  ON 
VEGETABLE  CROPS, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
M.  B.  Kirkham. 

Hortscience,  Vol.  21,  No.  1,  p  24-27,  February 
1986.  2  tab,  52  ref. 

Descriptors:  'Secondary  wastewater,  'Wastewater 
irrigation,  'Vegetable  crops,  Suspended  solids,  Soil 
temperature,  Waste  heat,  Salinity,  Calcium,  Mag- 
nesium, Boron,  Toxicity,  Nitrates,  Contamination, 
Heavy  metals,  Fluorine,  Viruses,  Bacteria,  Aero- 
sols,  Effluents,   Ecological  effects,   Water  reuse. 

Physical,  chemical  and  biological  problems  associ- 
ated with  using  secondary  effluent  for  vegetable 
production  are  reviewed.  Physical  problems  in- 
clude accumulation  of  suspended  solids  and  soil 
warming  after  the  use  of  power  plant  waste  heat. 
Chemical  problems  include  concentration  of  salini- 
ty, calcium  and  magnesium,  boron  toxicity,  nitrate 
contamination  and  accumulation  of  heavy  metals 
and  fluorine.  Biological  problems  include  risk  of 
infection  posed  by  surviving  viruses  and  possible 
dispersion  of  bacteria  contained  in  effluent  aero- 
sols. (Michael-PTT) 
W87-02954 


TRICKLE  HtRIGATION  SYSTEM  FOR  RECY- 
CLING RESIDENTIAL  WASTEWATER  ON 
FRUIT  TREES, 

Great  Lakes  Irrigation  Ltd.,  Hart,  MI. 

J.  Gamble. 

Hortscience,  Vol.  21,  No.   1,  p  28-32,  February 

1986.  6  fig,  1  tab,  16  ref. 

Descriptors:  'Trickle  irrigation,  'Wastewater  irri- 
gation, 'Recycling,  'Orchards,  Wastewater  dispos- 
al, Wastewater  facilities,  Wastewater  treatment, 
Chlorination,  Michigan,  Wastewater  collection, 
Tertiary  wastewater  treatment,  Cost  analysis, 
Pumps. 

A  wastewater  disposal  system  that  uses  trickle 
irrigation  for  disposal  of  treated  wastewater  in 
existing  fruit  orchards  in  Michigan  is  described. 
The  raw  wastewater  collection  system  includes 
grinder  and  submersible  pump  systems  to  transmit 
wastewater  between  the  gravity  collection  systems 
and  treatment  facility  which  consists  of  four  oxida- 
tion-reduction ponds.  Treated  wastewater  is  dis- 
charged by  irrigation  to  provide  tertiary  treatment. 
The  irrigation  system  consists  of  chlorination 
equipment,  two  pumps,  a  filter  system,  piping  and 
a  drip  irrigation  system.  Construction  costs  for  this 
system  were  slightly  higher  than  those  for  other 
land  disposal  methods  due  to  a  relatively  conserva- 
tive system  design,  additional  regulatory  involve- 
ment and  contractor  unfamiliarity  with  this 
method  of  waste  disposal.  Advantages  of  this 
method  include  odor-free  operation  and  low  oper- 
ating costs,  one-half  of  which  are  paid  through  a 
lease-back  arrangement  with  the  orchard  operator. 
(Michael-PTT) 
W87-02955 


INTERACTIVE  EFFECTS  OF  SEWAGE  EFFLU- 
ENT IRRIGATION  AND  SUPPLEMENTAL 
FERTILIZATION  ON  CONTAINER-GROWN 
TREES, 

Fort  Lauderdale  Research  and  Education  Center, 

FL. 

G.  Fitzpatrick,  H.  Donselman,  and  N.  S.  Carter. 

Hortscience,  Vol.  21,  No.   1,  p  92-93,  February 

1986.  1  tab,  13  ref. 
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Descriptors:  'Wastewater  irrigation,  'Effluent*, 
'Ornamentals,  'Fertilization,  Mrees,  Secondary 
wastewater,  Plant  growth,  Horticulture,  Irrigation. 

One  of  the  most  important  aspects  of  efficient 
horticultural  production  is  irrigation.  Adequate 
water  of  acceptable  quality  can  be  a  limiting 
factor,  and  in  times  of  water  short-ages,  water 
rationing  has  a  significant  and  profound  effect  on 
plant  growth  in  horticultural  crops.  Water  short- 
ages, caused  by  drought  conditions  or  governmen- 
tal regulation,  have  served  as  an  impetus  to  evalu- 
ate irrigation  source  alternatives.  Twenty  species 
of  ornamental  trees  were  grown  in  containers,  six 
of  which  were  irrigated  with  tap  water  while 
another  six  were  irrigated  with  secondary  sewage 
effluent.  Three  individuals  within  each  irrigation 
treatment  received  supplemental  fertilization, 
while  the  other  three  remained  unfertilized.  Efflu- 
ent irrigation  accelerated  growth  in  four  and  suppl- 
mental  fertilization  accelerated  growth  in  seven 
species,  species.  Significant  interaction  occurred 
between  irrigation  and  fertilization  in  three  species. 
The  remaining  eight  species  grew  at  rates  that 
were  not  significantly  influenced  either  by  source 
of  irrigation  or  supplemental  fertilization.  (Mi- 
chael-PTT) 
W87-02958 


ECOLOGICAL  MODELLING,  MONITORING 
AND  IMPLEMENTATION  DM  DRRIGATED  AG- 
RICULTURE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-02966 


ROOT  CONTROL  OF  LEAF  PHOSPHORUS 
AND  CHLORINE  ACCUMULATION  IN  SOY- 
BEAN UNDER  SALINITY  STRESS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  21. 
W87-02984 


SALINITY  TOLERANCE  OF  WINGED  BEAN 
AS  COMPARED  WITH  THAT  OF  SOYBEAN, 

Maryland  Univ.,  College  Park. 

R.  R.  Weil,  and  N.  A.  Khalil. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 

67-70,  January-February  1986.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Soybeans,  'Salt  tolerance,  'Salinity, 
'Germination,  'Plant  growth,  Leaves,  Food  crops. 
Agriculture,  Crop  yield,  Sandy  soil,  Nitrogen  fixa- 
tion. 

The  salt  tolerance  of  winged  bean  and  soybean 
cultivars  was  compared.  Plants  were  grown  in  pots 
of  sandy  soil  amended  with  NaCl.  Dry  matter 
accumulation,  nodule  mass  and  tissue  of  winged 
bean  were  similar  to  the  two  studied  soybean  culti- 
vars at  low  electrical  conductivities  (EC).  At  65 
days  after  planting,  specific  nitrogenase  activity  by 
acetylene  reduction  assay  was  much  lower  for  the 
winged  bean  than  for  soybean.  The  results  indicat- 
ed that  winged  bean  was  at  least  as  tolerant  as  one 
soybean  cultivar  and  more  tolerant  than  the  other. 
Winged  bean  showed  less  foliar  injury  than  either 
soybean  cultivar.  The  tissue  N  content  of  soybean 
was  unchanged  during  saltwater  treatment,  but 
increased  significantly  in  winged  bean  with  in- 
creasing salinity.  This  suggests  that  dry  matter 
accumulation  in  winged  bean  may  be  more  sensi- 
tive to  salinity  than  nitrogen  fixation.  (Author's 
abstract) 
W87-02988 


EFFECT   OF   HIGH   SULFATE   IRRIGATION 
WATERS  ON  SOIL  SALINITY  AND  YD2LDS, 

Agricultural    Research    Inst.,    Nicosia    (Cyprus). 

Soils  and  Water  Use  Section. 

I.  Papadopoulos. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

429-432,  May- June  1986.  1  fig,  5  tab,  21  ref. 

Descriptors:  'Saline  soils,  'Irrigation  effects,  'Irri- 
gation water,  'Sulfates,  Crop  yield.  Ions,  Sodium, 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Conservation  In  Domestic  and  Municipal  Use — Group  3D 


Chlorine,   Conductivity,   Saline   water,   Gypsum, 
Adsorption,  Plant  growth. 

The  response  of  greenhouse-grown  tomato,  egg- 
plant and  bell  pepper  plants  to  soil  salinity  influ- 
enced by  the  ionic  composition  of  naturally  occur- 
ing  sulfate  waters  was  studied  in  relation  to  that  of 
rainwater  One  of  the  saline  waters  was  saturated 
with  gypsum  and  the  other  contained  sulfate  ions, 
sodium  and  chlorine  (mixed  water).  A  leaching 
fraction  was  used  in  all  treatments.  Soil  salt  build- 
up was  high  with  the  saline  waters.  Soil  electrical 
conductivity  (EC)  increased  sharply  with  ions  of 
both  sparingly  and  highly  soluble  salts  contributing 
to  soil  EC.  Sulfate  concentration  at  the  initial  stage 
increased  due  to  the  presence  of  other  ions  in  the 
soil  solution  and  was  more  than  twice  that  of  a 
pure  gypsum  solution.  At  the  second  stage  of  soil 
salt  buildup,  calcium  and  sulfate  concentrations 
were  unchanged  and  the  increase  of  EC  was 
slower  compared  to  the  initial  stage.  Soil  EC  in- 
crease was  higher  with  mixed  water  at  both  stages 
and  a  significant  increase  of  soil  solution  sodium 
adsorption  ratio  occurred.  Fruit  yields  of  tomato 
and  eggplant  were  reduced  when  irrigated  with 
±e  mixed  or  sulfate  water  as  compared  with  rain- 
water. Lower  yield  was  due  to  smaller  fruit  size. 
Yield  of  bell  pepper  was  not  affected,  but  its  qual- 
ity deteriorated.  (Author's  abstract) 
W87-02996 


IRRIGATION  INTERVAL  AS  A  FACTOR  IN 
SWEET  CORN  RESPONSE  TO  SALINITY, 

J.  Shalhevet,  A.  Vinten,  and  A.  Meiri. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

539-545,  May-June  1986.  4  fig,  5  tab,  18  ref. 

Descriptors:  *Irrigation  effects,  'Saline  water, 
•Corn,  Soil  water  Solutes,  Salinity,  Plant  growth, 
Crop  yield,  Water  use,  Conductivity,  Field  tests, 
Ions,  Chlorine,  Sodium,  Potassium,  Calcium,  Ac- 
cumulation, Regression  analysis. 

The  hypothesis  that  shortenting  saline  water  irriga- 
tion intervals  will  reduce  salinity  damage  by  in- 
creasing mean  soil  water  content  and  reducing 
mean  solute  potential  was  tested  by  determining 
the  interaction  of  irrigation  intervals  on  growth, 
yield  and  water  uptake  of  sweet  corn.  The  field 
experiment  consisted  of  various  irrigation  intervals 
at  different  irrigation  water  salinities  in  a  factorial 
design  using  regression  analysis.  The  amount  of 
water  that  was  applied  equalled  the  amount  needed 
to  replenish  soil  water  deficit  as  measured  by  neu- 
tron scattering.  The  regression  of  absolute  yield  on 
mean  electrical  conductivity  of  the  soil  saturation 
extract  showed  a  steeper  yield  decrease  with  in- 
creasing conductivity  for  the  3.5  day  interval  as 
compared  with  longer  intervals.  The  relative  yield 
response  to  salinity  showed  the  same  benefit  of 
shortening  the  irrigation  interval  with  saline  as 
with  nonsaline  water.  This  lack  of  interaction  on 
relative  yield  was  to  due  an  increase  in  mean 
electrical  conductivity  as  the  irrigation  interval 
was  shortened.  Leaf  chlorine  and  nitrogen  ionic 
content  tripled.  Potassium  ionic  content  increased 
while  calcium  content  was  unaffected  as  water 
salinity  increased.  (Michael-PTT) 
W87-03003 


POTASSIUM  UTILIZATION  AND  FLUXES  IN 
WILD  SALT-TOLERANT  RELATIVES  OF  THE 
CULITVATED  TOMATO, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  21. 

W87-03055 


EFFECTS  OF  SEAWATER  ON  AMINO  ACIDS 
AND  MINERAL  IONS  COMPOSITION  IN  SA- 
UCORNIA  BRACHIATA  ROXB, 

Bhavnagar  Univ.  (India).  Dept.  of  Life  Sciences. 
A.  J.  Joshi. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  123, 
No.  5,  p  497-502,  June  1986.  1  fig,  3  tab,  17  ref. 

Descriptors:  *Halophytes,  •Salicornia  brachiata, 
•Seawater,  *Amino  acids,  'Salts,  *Ions,  Alanine, 
Aspartic  acid,  Glutamic  acid,  Glycine,  Proline, 
Serine,   Isoleucine,   Leucine,   Methionine,   Valine, 


Sodium,  Potassium,  Chlorides,  Conductivity,  Plant 
physiology,  Salinity,  Accumulation,  Field  test. 

Effects  of  natural  seawater  salinities  varying  from 
20  to  50  mS/cm  on  accumulation  of  free  amino 
acids  and  inorganic  ions  in  Salicornia  brachiata 
were  studied.  Concentrations  of  alanine,  aspartic 
acid,  glutamic  acid,  glycine,  proline,  and  serine 
were  more  than  those  of  isoleucine,  leucine,  methi- 
onine, and  valine.  Most  of  the  amino  acids  showed 
maximum  accumulation  in  vegetative  plants  under 
40  mS/cm  salinity,  except  glycine,  which  was  max- 
imum in  flowering  plants  under  50  mS/cm.  In- 
crease in  Na(+),  K(+),  and  Cl(-)  accumulation 
and  significant  compensation  of  cations  by  Cl(-) 
was  observed.  Ion  content  in  pot-grown  plants  at 
various  growth  stages  showed  close  similarities 
with  field  observations.  (Author's  abstract) 
W87-03093 


GROWTH  AND  NUTRITIONAL  STATUS  OF 
PETUNIA  AND  TOMATO  SEEDLINGS  WITH 
ACTDDTED  IRRIGATION  WATER, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03105 


MICROBIAL  ASPECTS  OF  WASTEWATER 
REUSE  FOR  IRRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

J.  B.  Rose. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  16,  No.  3,  p  231-256,  1986.  3  fig, 

13  tab,  88  ref. 

Descriptors:  'Microbiological  studies, 

•Wastewater  irrigation,  Microorganisms,  Risk, 
Diseases,  Epidemiology,  Crop  production,  Patho- 
genic bacteria,  Parasites,  Enteroviruses,  Entero- 
bacteria,  Aerosols,  Irrigation  practices,  Irrigation 
effects,  Contamination,  Survival,  Water  reuse. 

Microorganisms  present  in  wastewater  used  for 
irrigation  were  listed  and  the  risk  of  disease  trans- 
mission through  contact  with  wastewater  or  crops, 
soils  or  other  wastewater  contaminated  materials 
was  discussed.  Pathogenic  microorganisms  include 
bacteria,  parasitic  protozoa  and  helminths  and  en- 
teric viruses.  Disease  outbreaks  associated  with 
wastewater  irrigation  were  described  and  evidence 
of  disease  transmission  through  aerosolization  of 
wastewater  and  epidemiological  studies  of 
wastewater  exposure  were  evaluated.  Factors  in- 
fluencing the  prevalence  and  survival  of  microbial 
pathogens  on  several  wastewater  irrigated  food 
crops  were  examined.  Regulatory  criteria  for  mini- 
mizing contamination  risks  from  wastewater  irriga- 
tion were  also  discussed.  (Michael-PTT) 
W87-03129 


MIXED-CULTURE  MICROBIAL  PROTEIN 
FROM  WASTE  SULFITE  PULPING  LIQUOR 
H:  ITS  PRODUCTION  ON  A  PILOT-PLANT 
SCALE  AND  USE  IN  ANIMAL  FEED, 

Quebec  Univ.,  Trois-Rivieres.  Centre  de  Recher- 
che en  Pates  et  Papiers. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03132 


AMMONIUM       (15N)       METABOLISM       IN 
COTTON  UNDER  SALT  STRESS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03151 


RESPONSES  OF  LETTUCE  TO  SALINITY.  I. 
EFFECTS  OF  NACL  AND  NA2S04  ON 
GROWTH, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03154 


SALT  RESPONSES  OF  LETTUCE  TO  SALINI- 
TY, n.  EFFECT  OF  CALCIUM  ON  GROWTH 
AND  MINERAL  STATUS, 


California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03155 


FORMS  OF  NITROGEN  IN  WATERLOGGED 
SOILS  AND  THEIR  CONTRIBUTION  TO 
YIELD  AND  NITROGEN  UPTAKE  BY  RICE, 

Rajendra  Agricultural  Univ.,  Samastipur  (India). 
Dept.  of  Soil  Science  and  Agricultural  Chemistry. 
S.  S.  Prasad,  A.  K.  Sarkar,  and  N.  P.  Sinha. 
The  Journal  of  Agricultural  Science  JASIAB, 
Vol.  107,  No.  1,  p  215-217,  August  1986.  1  tab,  10 
ref. 

Descriptors:  *Waterlogging,  *Soil  water,  *Rice, 
•Nitrogen  accumulation,  Ammonium,  Nitrates, 
Fertilizers,  Soil  chemistry,  Plant  nutrition,  Plant 
physiology,  Tillering,  Panicle  initiation,  Crop 
yield,  Pusa  farm,  India,  Field  tests. 

A  field  experiment  was  conducted  to  determine  the 
relative  distribution  of  the  various  chemical  forms 
of  N  in  waterlogged  soils  of  Pusa  farm  (Bihar, 
India)  and  their  respective  contributions  to  yield 
and  the  N  uptake  of  rice.  NH4(+)N  constituted 
8.8-27.8%  of  soil  N  at  tillering  and  panicle  initi- 
ation stages;  application  of  N  as  neem  cake  coated 
urea  and  lac  coated  urea  increased  the  NH4(+)N 
content  of  the  soil  considerably  at  the  tillering 
stage.  N03(-)N  made  up  6.0-14.2  mg/kg  soil  at  at 
tillering  and  1.3-7.5  mg/kg  at  panicle  initiation, 
amounts  which  represented  a  very  low  percentage 
of  total  soil  N.  Hydrolyzable  N  constituted  a  high 
percentage  of  total  soil  N,  with  17.5-33.6%  of  total 
N  at  tillering  and  16.9-37.8%  at  the  time  of  panicle 
initiation.  Non-hydrolyzable  N  in  waterlogged  soil 
represented  the  bulk  of  the  soil  N.  N  present  in  this 
form  ranged  from  141  to  434  mg/kg  soil  at  tillering 
and  from  254  to  543  mgAg  soil  at  the  panicle 
initiation  stage.  (Rochester-PTT) 
W87-03158 


WATER  OR  SALT  STRESS  INCREASES  ES- 
FECT1VITY  OF  ERYSD7HE  PISI  CONTDIA 
TAKEN  FROM  STRESSED  PLANTS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03175 


PRODUCTION  FUNCTION  FOR  COTTON 
WITH  DATED  HtRIGATION  QUANTITIES 
AND  QUALITIES, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03189 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

WATER  SUPPLY  DM  THE  NORTHEAST:  A 
STUDY  IN  REGULATORY  FAILURE, 

Indiana  Univ.   at  Bloomington.   School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-O2590 


WATER  USE  IN  URBAN  KOREA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Port  Melbourne  (Australia).  Div.  of 

Mineral  Chemistry. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-02617 


FEASIBILITY  OF  USING  MYCORRHTZAL 
FUNGI  FOR  ENHANCEMENT  OF  PLANT  ES- 
TABLISHMENT ON  DREDGED  MATERIAL 
DISPOSAL  SITES:  A  LITERATURE  REVIEW, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  C.  Pennington. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A170  443, 
A08  in  paper  copy,  A01  in  microfiche.  Miscellane- 
ous Paper  D-86-3,  June  1986.  167  p,  9  fig,  485  ref, 
append. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3D — Conservation  In  Domestic  and  Municipal  Use 


Descriptors:  •Mycorrhizae,  'Soil  stabilization, 
*Soil  aggregates,  *Soil  amendments,  'Fungi,  'Lit- 
erature review,  'Plant  growth,  'Soil  fungi,  Re- 
views, Dredging,  Spoil  banks,  Waste  disposal, 
Marshes,  Aquatic  habitats,  Revegetation. 

Mycorrhizal  fungi  are  one  of  the  most  extensively 
occurring  groups  of  beneficial  soil  microorganisms. 
Few  plants  lack  them.  Mycorrhizal  fungi  form  an 
intimate  mutualistic  association  with  plant  roots 
(mycorrhizae)  that  extends  the  absorptive  area  of 
the  roots  (sometimes  thousands  of  times)  and  con- 
tributes greatly  to  mineral  nutrition,  water  absorp- 
tion, and  root  system  stabilization  of  the  host  plant. 
The  literature  documents  increased  plant  tolerance 
to  adverse  or  toxic  soil  conditions  by  mycorrhizal 
plants  in  revegetation  of  strip-mined  sites,  kaolin 
spoils,  iron  tailings,  and  processed  oil  shale.  My- 
corrhizal plants  are  consistently  more  successful  in 
these  areas,  sometimes  exhibiting  shoot  dry 
weights  1370  to  1528  percent  higher  than  nonmy- 
corrhizal  plants.  Not  only  do  mycorrhizae  contrib- 
ute to  plant  success  in  adverse  substrate  conditions, 
but  also  have  been  shown  to  sequester  and  store 
certain  heavy  metals,  thereby  detoxifying  soils. 
The  extensive  external  mycelium  together  with  an 
amorphous  polysaccharide  secretion  are  a  domi- 
nant factor  in  the  aggregation  of  soil  particles  by 
mycorrhizal  plants.  The  effectiveness  of  these  two 
mechanisms  is  especially  evident  in  stabilization  of 
sand  dunes.  These  same  mechanisms,  assisted  by 
additional  absorption  mechanisms,  account  for  in- 
creased soil  moisture  retention  and  enhanced  water 
availability  and  uptake  by  host  plants.  This  litera- 
ture review  discusses  the  potential  role  of  mycorr- 
hizal plants  in  the  development  of  upland,  marsh, 
and  aquatic  habitats.  Tremendous  potential  exists 
for  enhancing  the  establishment  and  growth  of 
vegetation  on  upland  dredged  material  disposal 
sites  with  mycorrhizae.  Although  much  less  is 
known  about  the  mycorrhization  of  marsh  plant 
species,  the  limited  research  available  suggests  that 
use  of  mycorrhizae  has  some  potential  for  enhanc- 
ing establishment  and  growth  of  marsh  plants  on 
dredged  material  disposal  sites.  Very  few  studies  of 
the  mycorrhizal  status  of  aquatic  plants  were 
found;  therefore,  the  potential  for  using  mycorrhi- 
zae to  enhance  development  of  aquatic  habitat  is 
not  known.  (Lantz-PTT) 
W87-03316 


3E.  Conservation  In  Industry 


ENERGY  RECOVERY  SMALL  HYDRO 
PLANTS  ON  THE  RHONE  RIVER.  THE  FIRST 
MONTHS  OF  OPERATION  OF  CHAMPAG- 
NEUX  POWER  PLANT  AND  THE  SAULT- 
BRENAZ  PROJECT,  (LES  PETITES  CEN- 
TRALES DE  RECUPERATION  SUR  LE 
RHONE.  LES  PREMIERS  MOIS  D'  EXPLOI- 
TATION DE  LA  CENTRALE  DE  CHAMPAG- 
NEUX  ET  LE  PROJECT  DE  SAULT-BRENAZ), 
Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  8C. 
W87-02575 


3F.  Conservation  In  Agriculture 


DEALING  WITH  THE  DROUGHT, 

J.  D.  Aylsworth. 

Fruit  Grower,  Vol.  106,  No.  9,  p  14,  September 

1986. 

Descriptors.     'Drought,     'Temperature     effects, 
•Southeastern  U.S.,  'Fruit  crops. 

The  impact  of  below  average  rainfall  and  high 
temperatures  on  southeastern  fruit  growers  is  as- 
sessed. Growers  in  GA,  SC  and  VA  were  sur- 
veyed to  determine  the  effects  of  the  drought  and 
the  measures  used  to  offset  the  effects.  Irrigation 
was  considered  to  be  the  solution  to  the  problem. 
(Michael-PTT) 
W87-02565 


COMPARISON  OF  STEADY  INFILTRATION 
SOU  I  IONS  I  OR  SPHERICAL  CAVITIES 
UNDER  SIMPLE  VERSUS  VARIABLE  HY- 
DRAULIC PROPERTIES, 


Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field   2G. 
W87-02712 


DISTRIBUTE  WATER  EFFECTIVELY, 

P.  Klassen. 

Fruit  Grower,  Vol.  106,  No.  4,  p  40,  April  1986. 

Descriptors:  'Orchards,  'Irrigation  design,  'Irriga- 
tion efficiency,  'Water  use  efficiency,  'Micros- 
prinklers,  Sprinklers,  Drip  irrigation,  Wetting, 
Root  zone,  Soil  profiles. 

Drip  irrigation  individual  emitters  produce  a  limit- 
ed wetted  pattern.  Research  on  fruit  trees  has 
shown  that  the  smaller  wetted  area  produces  a 
smaller  root  zone  compared  to  flood  or  sprinkler 
irrigation,  and  concern  is  this  could  eventually 
affect  long  term  room  expansion  and  tree  growth. 
The  use  of  microsprinklers  for  low  volume,  low 
pressure  irrigation  of  large  surface  areas  is  de- 
scribed. Criteria  and  techniques  for  adapting  mi- 
crosprinklers to  fruit  orchard  watering  require- 
ments are  also  discussed.  (Michael-PTT) 
W87-02760 


TIPS  ON  TRICKLE, 

P.  Klassen. 

Fruit  Grower,  Vol.  106,  No.  4,  p  52-54,  April  1986. 

Descriptors:  'Irrigation  practices,  'Plant  growth, 
'Trickle  irrigation,  Orchards,  Sprinkler  irrigation, 
Crop  yield,  Scheduling,  Evapotranspiration,  Pan 
evaporation,  Irrigation  efficiency,  Performance 
evaluation,  Herbicides,  Drip  irrigation,  Fruit 
crops. 

Results  of  studies  presented  at  the  International 
Drip/Trickle  Irrigation  Congress  are  reported. 
One  study  compared  the  responses  of  apple  tree 
growth  habits  and  fruit  yield  to  sprinkler  vs.  drip 
irrigation.  Sprinkler  irrigated  trees  grew  vertically 
while  drip  irrigated  trees  had  limbs  spreading  out- 
wardly. A  second  study  developed  methods  for 
determining  field  performance  of  irrigation  sched- 
uling based  on  pan  evaporation  data.  A.  third  study 
evaluated  the  effects  of  herbicides  under  drip  and 
sprinkler  irrigation.  All  the  herbicide  combinations 
worked  better  under  low  volume  sprinklers  than 
they  did  under  drip  irrigation  in  the  orchard  envi- 
ronment. (Michael-PTT) 
W87-02761 


ROOT  DISTRIBUTION  AND  WATER  UPTAKE 
PATTERNS  OF  MAIZE  CULTTVARS  FIELD- 
GROWN  UNDER  DIFFERENTIAL  IRRIGA- 
TION, 

Ife  Univ.  (Nigeria). 

For  primary  bibliographic  entry  see  Field  21. 

W87-02817 


STOCHASTIC  DOMINANCE  COMPARISON 
OF  WATER-CONSERVING  IRRIGATION 
STRATEGIES, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  and 

Resource  Economics. 

T.  R.  Harris,  and  H.  P.  Mapp. 

American  Journal  of  Agricultural  Economics,  Vol. 

68,  No.  2,  p  298-305,  May   1986.  2  fig,  44  ref. 

OWRT  Grant  No.  14-34-001-9156  and  Oklahoma 

Agricultural   Equipment  Station   Project   No.   S- 

1716. 

Descriptors:  'Stochastic  process,  'Water  conser- 
vation, 'Irrigation  practices,  'Irrigation  programs, 
Groundwater  depletion,  Sorghum,  Computer 
models,  Weather,  Soil  water,  Scheduling,  Plant 
growth. 

Stochastic  dominance  and  stochastic  dominance 
with  respect  to  a  function,  were  used  to  compare 
water  conservation  irrigation  strategies  for  an  area 
of  declining  groundwater  supplies.  A  computer 
based  grain  sorghum  plant  growth  model,  that 
used  weather  observations  provided  the  basis  for 
stochastic  dominance  comparisons.  Six  irrigation 
strategies  dominate  conventional  practices  by  first- 
degree  stochastic  dominance  and  two  other  strate- 


gies exhibit  second-degree  dominance  over  con- 
temporary irrigation  practices.  Dominant  strategies 
involve  irrigation  based  on  a  45%  soil  water  crite- 
rion and  eliminating  early  season  irrigations.  Some 
dominant  strategies  reduce  water  use  by  as  much 
as  40%  while  increasing  expected  net  returns.  (Au- 
thor's abstract) 
W87-02873 


EFFECTS  OF  FREQUENCY  OF  IRRIGATION 
ON  NUTRIENT  UPTAKE  OF  APPLE  TREES, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

G.  H.  Neilsen,  and  D.  S.  Stevenson. 

Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 

66,  No.  1,  p  177-180,  January  1986.  1  tab,  10  ref. 

Descriptors:  'Apple  trees,  'Nutrients,  'Irrigation 
practices,  Nutrient  requirements,  Nitrogen,  Man- 
ganese, Zinc,  Calcium,  Magnesium,  Irrigation  pro- 
grams, Leaves,  Potassium. 

Throughout  the  1980-1983  growing  seasons,  'Sum- 
merland Red  Mcintosh'  apples  (Malus  domestica 
Borkh.)  on  M.26  rootstock,  growning  outdoors  in 
large  buried  pots  with  a  range  of  N  nutrition,  were 
irrigated  daily  or  twice  weekly  with  the  same 
quantity  of  water  (equivalent  to  5.9  millimeters/ 
day).  Irrigation  frequency  affected  leaf  nutrient 
concentration:  leaf  Mn  and  Zn  increased  in  three 
of  four  years,  leaf  Ca  and  Mg  in  two  years,  and 
leaf  N  increased  in  one  year,  at  the  daily  irrigation 
frequency.  (Author's  abstract) 
W87-02875 


INEXPENSIVE  SYSTEM  USING  DRIP-EMIT- 
TERS FOR  IRRIGATING  SMALL  PLOTS, 

Department  of  Agriculture,  Melfort  (Saskatche- 
wan). Research  Station. 
S.  Bittman,  E.  -Z.  Jan,  and  G.  M.  Simpson. 
Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 
66,  No.  1,  p  197-200,  January  1986.  3  fig,  6  ref. 

Descriptors:  'Drip  irrigation,  'Drip  emitters,  'Irri- 
gation engineering,  'Irrigation  practices,  Irrigation 
efficiency,  Water  quality,  Soil  types,  Infiltration, 
Soil  water,  Mechanical  equipment. 

An  system  that  uses  drip  emitters  for  irrigating 
small  plots  was  designed  and  tested,  to  overcome 
the  shortcomings  of  previously  developed  irriga- 
tors. This  system  has  the  following  attributes:  (1) 
inexpensive,  reliable,  with  a  minimum  number  of 
moving  parts;  (2)  uniform  application  of  water  on 
rectangular  plots,  on  all  soil  types  (including  sands 
and  cracking  clays),  even  under  moderately  windy 
conditions;  (3)  several  plots  can  be  irrigated  at 
once,  in  any  experimental  design;  (4)  controlled 
rate  of  application  to  match  rate  of  soil  infiltration; 
(5)  delivery  of  an  exact  amount  of  water;  and  (6) 
can  be  moved  on  or  off  plots  quickly,  without 
disturbing  vegetation  or  soil.  The  system  per- 
formed well  when  supplied  with  clean  water,  but 
the  presence  of  sediments  was  found  to  clog  both 
filters  and  emitters.  (Michael-PTT) 
W87-02876 


EFFECT  OF  IRRIGATION  AND  NITROGEN 
FERTILIZER  ON  THE  YIELD  AND  PROTEIN 
CONTENT  OF  SOFT  WHITE  SPRING  WHEAT, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

J.  B.  Bole,  and  S.  Dubetz. 

Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 

66,  No.  2,  p  281-289,  April  1986.  1  fig,  6  tab,  13  ref. 

Descriptors:  'Irrigation  effects,  'Nitrogen,  'Crop 
yield,  'Fertilizers,  'Proteins,  'Wheat,  Nitrates,  Ir- 
rigation practices,  Agriculture,  Economic  evalua- 
tion. 

Field  experiments  were  conducted  over  four  grow- 
ing seasons  in  southern  Alberta  to  develop  im- 
proved irrigation  and  nitrogen  fertilizer  recom- 
mendations for  soft  white  spring  wheat  (Triticum 
aestivum  L.).  Irrigation  to  provide  available  water 
in  the  root  zone  to  maturity  maintained  acceptably 
low  protein  content  of  soft  wheat  fertilizer-N  plus 
soil  test  N03-N  levels  from   140  to  208  kg/ha. 
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Nitrogen  fertilizer  increased  protein  content  in  all 
our  years  of  the  study  and  increased  yields  each 
leai  except  1981  when  the  soil  contained  a  high 
evel  of  N03-N.  The  protein  content  was  not 
aised  above  the  level  considered  acceptable  for 
he  domestic  Canadian  market(10.5%,  moist  basis) 
inless  fertilizer  rates  in  excess  of  the  economic 
iptimum  level  were  applied  Fertilizer-N  response 
jurves  were  developed  for  each  cultivar,  irrigation 
reatment  and  year  combination.  These  were  used 
o  show  the  relationship  between  yield  and  level  of 
fertilizer  N  plus  soil  N03-N  which  would  result  in 
jconomic  optimum  yields  of  soft  white  spring 
Aheat  of  acceptable  protein  content.  The  results 
tuggest  N  rates  can  be  increased  about  30  kg/ha 
or  each  t/ha  increase  in  the  target  yield  of  the 
jroducer.  (Author's  abstract) 
5V87-02877 


CORN  YIELD  RESPONSE  TO  IRRIGATION, 
PLANT  POPULATION  AND  NITROGEN  IN  A 
COOL,  HUMTD  CLIMATE, 

3uelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

D.  M.  Brown. 

Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 

S6,  No.  3,  p  453-464,  July  1986.  4  fig,  7  tab,  15  ref. 

Descriptors:  'Corn,  *Crop  yield,  •Irrigation  ef- 
fects, 'Nitrogen,  'Plant  growth,  'Humid  climates, 
Phenology,  Soil  water,  Irrigation  practices,  Agri- 
:ulrure,  Crop  density. 

Field  studies  were  conducted  to  determine  the 
yield  response  of  field  corn  to  midsummer  supple- 
mental irrigation  when  combined  with  increased 
plant  density  and  N  rates.  Yield  response,  pheno- 
logical  records  and  soil  moisture  measurements 
were  used  to  validate  a  corn  yield  estimation 
model.  Two  to  four  line  irrigation  treatments  were 
applied  each  year.  Development  stages  were  unaf- 
fected by  irrigation.  Yield  increases  from  irrigation 
were  directly  proportional  to  water  applied  in 
midsummer,  and  the  intensity  of  dry  weather. 
Yields  increased  with  plant  density  in  four  out  of 
five  years  and  were  usually  consistent  over  irriga- 
tion levels.  Nitrogen  added  above  the  recommend- 
ed rate  increased  yields  in  two  years,  decreased 
yields  in  one,  and  had  no  effect  in  the  two  other 
years.  There  was  usually  a  greater  response  with 
irrigation  to  extra  nitrogen  and  those  responses 
were  greatest  at  high  plant  density  and  for  the 
longer  season  hybrids.  Harvest  indices  decreased 
as  irrigation  amount  increased.  (Michael-PTT) 
W87-02878 


SNOW  AND  FERTILIZER  MANAGEMENT 
FOR  CONTINUOUS  ZERO-TTLL  SPRING 
WHEAT, 

Department  of  Agriculture,  Swift  Current  (Sas- 
katchewan). Research  Station. 
C.  A.  Campbell,  W.  Nicholaichuk,  R.  P.  Zentner, 
and  J.  D.  Beaton. 

Canadian  Journal  of  Plant  Science  CPLSAY,  Vol. 
66,  No.  3,  p  535-551,  July  1986.  5  fig,  5  tab,  32  ref. 

Descriptors:  'Snow  management,  'Fertilization, 
•Wheat,  Snow  traps,  Nitrogen,  Soil  water,  Water 
use  efficiency,  Water  conservation,  Rainfall 
impact,  Crop  yield,  Urea,  Phosphorus,  Proteins, 
Water  conservation. 

The  effects  of  snow  management  using  cereal 
straw  trap  strips,  fertilizer  management,  N  use 
efficiency  and  moisture  conservation,  were  studied 
in  a  zero-till  system  in  southwestern  Saskatchewan. 
Efficiency  of  soil  water  intake  in  short  stubble  was 
constant  at  29%,  but  varied  in  tall  stubble.  The 
advantage  of  water  conserved  by  cereal  straw  trap 
strips  compared  to  standard  short  stubble  treat- 
ments over  the  three  year  study.  The  use  of  straw 
trap  strips  resulted  in  greater  grain  yields  than 
when  straw  was  cut  at  a  standard  height,  particu- 
larly during  the  driest  year.  Yields  were  greater  for 
spring-applied  than  fall-applied  urea  N,  and  for 
deep-banded  as  opposed  to  broadcast  N  in  the  two 
wet  years.  Fertilizer  treatment  had  no  effect  on 
yield  in  the  dry  year.  Yield  response  to  P  applied 
at  high  rates  was  only  significant  in  the  second 
year,  but  the  response  was  not  large.  Gram  protein 
and  N  use  efficiency  generally  responded  similarly 


to  grain  yield.  Although  the  moisture  conserving 
advantage  of  trap  strips  does  not  so  far  support  a 
move  to  continuous  cropping  in  this  particular  soil 
zone,  yield  responses  are  encouraging  and  might 
result  in  more  extensive  application  of  this  tech- 
nique. (Michael-PTT) 
W87-02879 


SOIL  APPLICATION  OF  A  HYDROPHTLIC 
CONDITIONER  IN  RELATION  TO  MOIS- 
TURE, IRRIGATION  FREQUENCY  AND  CROP 
GROWTH, 

American  Univ.,  Beirut  (Lebanon). 
M.  Baasiri,  J.  Ryan,  M.  Mucheik,  and  S.  N.  Harik. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis, Vol.  17,  No.  6,  June  1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Soil  amendments,  'Soil  moisture  re- 
tention, 'Soil  water,  'Irrigation  practices,  'Plant 
growth,  Cucumbers,  Available  water,  Permeabil- 
ity, Sandy  soils,  Soil  pressure,  Polycrylamides, 
Aquastock,  Crop  yield,  Irrigation  requirements. 

'Aquastock',  a  poly  aery  lamide  hydrogel,  was  labo- 
ratory tested  for  moisture  retention  under  varying 
environments  to  simulate  field  conditions  in  rela- 
tion to  soil  properties.  A  companion  greenhouse 
study  evaluated  the  influence  of  both  the  rate  and 
application  method  of  this  soil  conditioner  on  cu- 
cumber yields  and  on  irrigation  frequency.  The 
material  increased  available  water  and  reduced 
permeability,  particularly  in  sandy  soils.  Moisture 
release  under  varying  soil  pressure,  and  matric 
potential  was  favorably  influenced  by  the  condi- 
tioner. The  material  significantly  increased  yield 
and  related  crop  parameters,  and  reduced  the 
number  of  irrigation  treatments  required.  Complete 
mixing  with  the  soil  volume  was  more  effective 
than  partial  mixing.  'Aquastock'  appears  to  have 
potential  in  semi-arid  areas  and  with  protected 
high  value  cropping.  Further  commercial  and  eco- 
nomic evaluation  of  this  soil  conditioner  is  recom- 
mended. (Michael-PTT) 
W87-02881 


POLYACRYLAMTDE  APPLICATION  IN  IRRI- 
GATION WATER  TO  INCREASE  INFILTRA- 
TION, 

Agricultural  Research  Service,  Brawley,  CA.  Irri- 
gated Desert  Research  Station. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-02911 


PROFILE  MODD7ICATION  AND  IRRIGATION 
EFFECTS  ON  YTELD  AND  WATER  USE  OF 
WHEAT, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

H.  V.  Eck. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  3,  p  724-729,  May-June  1986.  1  fig,  8 

tab,  10  ref. 

Descriptors:  'Irrigation  practices,  'Irrigation  ef- 
fects, 'Crop  yield,  'Water  use,  'Wheat,  'Soil  pro- 
files, 'Water  use  efficiency,  Infiltration  rate,  Bulk 
density. 

Where  water  is  limited,  there  are  continuous 
searches  for  management  practices  that  increase 
water  use  efficiency  (WUE).  Profile  modification 
(PM)  of  Pullman  clay  loam  has  been  shown  to 
increase  the  yield  and  WUE  of  grain  sorghum  and 
alfalfa.  It  might  also  increase  those  of  winter 
wheat.  A  4-yr  study  was  conducted  at  a  site  on 
which  PM  treatments  included  thorough  mixing  of 
the  soil  profile  to  0,  0.9,  and  1.5  m  with  a  wheel- 
type  ditching  machine.  Measurements  in  1985 
showed  that  PM  still  affected  the  infiltration  rate, 
bulk  density,  and  surface  elevation  of  the  soil. 
Irrigation  treatments  were:  (i)  fall  irrigation  only, 
(ii)  fall  irrigation  plus  one  spring  irrigation,  (iii)  fall 
irrigation  plus  two  spring  irrigations,  and  (iv)  fall 
irrigation  plus  three  spring  irrigations.  Under  irri- 
gation Treatment  I,  compared  to  yields  on  unmodi- 
fied soil,  average  grain  yields  were  increased  1 1  % 
by  0.9-m  PM  and  20%  by  1.5-m  PM.  With  Treat- 
ment II,  average  increases  were  16  and  25%  re- 
spectively, but  under  treatments  III  and  IV,  PM 
did  not  affect  grain  yields.  Under  irrigation  Treat- 


ment I,  WUE  for  grain  production  was  increased 
10%  on  0.9-m  PM  soil  and  16%  on  1.5-m  PM  soil. 
Under  Treatment  II,  the  respective  increases  were 
15  and  21%,  but  with  treatments  III  and  IV,  PM 
had  little  effect  on  WUE.  Profile  modification  of 
Pullman  clay  loam  is  not  a  feasible  practice  for 
wheat  production  because  of  limited  yield  response 
and  high  energy  requirements  to  accomplish  PM. 
(Author's  abstract) 
W87-O2920 


STOCHASTIC  APPROACH  TO  THE  CROP 
YTELD-rRRIGATION  RELATIONSHIPS  IN 
HETEROGENEOUS  SOILS:  L  ANALYSIS  OF 
THE  FTELD  SPATIAL  VARIABILITY, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  Physics 

D.  Russo. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  3,  p  736-745,  May-June  1986.  7  fig,  3 

tab,  28  ref. 

Descriptors:  'Stochastic  process,  'Crop  yield,  'Ir- 
rigation practices,  'Heterogeneous  soils,  'Spatial 
distribution,  'Mathematical  modeling,  Salinity, 
Variogram,  Kringing,  Satistical  models,  Soil  prop- 
erties, Soil  water,  Simulation  analysis,  Irrigation 
efficiency. 

When  a  deterministic  irrigation  regime  is  applied 
to  a  heterogeneous  field,  soil-water  content,  soil 
salinity,  and  crop  yield  will  vary  in  space  because 
of  the  inherent  spatial  variability  in  the  soil  proper- 
ties. A  stochastic  approach  was  used  to  analyze  the 
spatial  variability  of  four  parameters  of  the  soil- 
water  retention  curve  as  well  as  that  of  the  initial 
soil-water  content  and  soil  salinity,  using  actual 
measured  field  data.  These  properties  were  then 
used  as  inputs  for  a  simplified  crop  yield-soil-water 
model.  This  was  then  coupled  with  the  conditional 
simulation  method  to  analyze  the  spatial  distribu- 
tion of  the  calculated  soil-water  model  which  in 
turn,  was  coupled  with  the  conditional  simulation 
method  to  analyze  the  spatial  distribution  of  the 
calculated  soil-water  content,  soil  salinity,  and  rela- 
tive crop  yield  in  an  irrigated  field,  for  various 
combinations  of  irrigation  water  quantity  and  qual- 
ity (salinity).  Analysis  of  the  results  showed  that 
both  irrigation  water  quantity  and  quality  affected 
the  spatial  variability  but  essentially  did  not  affect 
the  spatial  dependence  of  these  properties.  The 
response  of  different  sites  in  the  field  was  quite 
different  For  some  combinations  of  irrigation 
water  amount  and  salinity,  the  relative  difference 
between  relative  crop  yield  obtained  at  different 
sites  in  the  field  exceeded  100%.  (See  also  W87- 
02922)  (Author's  abstract) 
W87-02921 


STOCHASTIC  APPROACH  TO  THE  CROP 
YIELD-IRRIGATION  RELATIONSHIPS  IN 
HETEROGENEOUS  SOILS:  H.  APPLICATION 
TO  IRRIGATION  MANAGEMENT, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept  of  Soil  Physics 

D.  Russo. 

Soil  Science  Society  of  American  Journal  SSSJD4, 

Vol.  50,  NO.  4,  p  745-751,  May-June  1986.  5  fig,  2 

tab,  10  ref. 

Descriptors:  'Stochastic  process,  'Crop  yield,  'Ir- 
rigation practices,  'Irrigation  engineering,  Salinity, 
Conditional  simulation,  Spatial  distribution,  Water 
use  efficiency,  Mathematical  studies,  Soil  proper- 
ties, Simulation  analysis. 

In  a  heterogeneous  field  in  which  soil  properties 
vary,  the  crop  yield  might  also  differ  from  place  to 
place  in  the  field,  and  in  turn,  reduce  the  average 
(over  the  field)  yield  relative  to  that  which  would 
be  obtained  if  the  soil  properties  were  uniform 
throughout  the  field.  The  simplified  crop  yield-soil 
response  model,  coupled  with  the  conditional  sim- 
ulation method,  was  used  here  to  evaluate  the 
spatial  distribution  of  the  amount  of  irrigation 
water  required  to  maintain  a  prespecified  relative 
crop  yield,  uniform  throughout  the  field,  for  a 
given  irrigation  water  salinity.  The  amount  of  irri- 
gation water  required  to  obtain  a  given  relative 
crop  yield  can  be  reduced  by  7  to  34%.  The 
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amount  of  water  that  could  be  saved  increased  as 
the  level  of  the  required  crop  yield  increased  and 
as  the  salinity  of  the  irrigation  water  decreased. 
The  optimal  amounts  of  irrigation  water  can  be 
reduced  by  6  to  29%,  when  the  responses  of  differ- 
ent sites  in  the  field  are  considered,  rather  than  the 
average  response  of  the  entire  field.  Irrigation 
schemes  based  on  the  imposition  of  engineering 
requirements  on  the  spatial  distributions  of  optimal 
irrigation  water  amounts,  increased  the  net  benefit 
by  5.5  to  42%  relative  to  that  obtained  under 
deterministic  conventional  water  application 
schemes.  The  difference  between  the  two  schemes 
decreased  as  the  irrigation  water  salinity  increased. 
(See  also  W87-02921)  (Author's  abstract) 
W87-02922 


WHEAT  RESIDUE  MANAGEMENT  EFFECTS 
ON  SOIL  WATER  STORAGE  AND  CORN  PRO- 
DUCTION, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

P.  W.  Unger. 

Soil  Science  Society  of  America  Journal  SSJD4, 

Vol.  50,  No.  3,  p  764-770,  May-June  1986.  4  tab,  9 

ref. 

Descriptors:  'Wheat,  *Corn,  'Irrigation  practices, 
•Soil  water,  'Management  planning,  'Water  stor- 
age, Fallow,  Tillage,  Conservation  tillage,  Water 
use,  Water  use  efficiency,  Infiltration,  Crop  yield, 
Agricultural  hydrology. 

Corn  grown  in  the  semiarid  southern  Great  Plains 
usually  is  usually  irrigated  fully  the  depleting  the 
groundwater  supply  for  irrigation.  To  decrease  the 
dependence  of  corn  production  on  the  declining 
groundwater  supply,  practices  must  be  developed 
to  improve  the  storage  and  use  of  precipitation. 
This  study  was  conducted  to  determine  the  effects 
of  residue  management  practices  after  water,  from 
precipitation,  storage  during  fallow;  corn  growth, 
yield,  and  seed  quality;  and  water  use  and  use 
efficiency  by  corn.  The  soil  was  Pullman  clay 
loam.  Relatively  little  water  was  stored  from  preci- 
pition  during  the  1982  to  1983  fallow,  because  of 
high  initial  water  contents  at  the  start  of  fallow  in 
1982.  For  the  1983  to  1984  fallow,  water  storage 
was  higher  with  disk  and  sweep  tillage  than  with 
no-tillage.  Water  use  by  corn  was  not  affected 
significantly  by  tillage  in  1983,  but  was  significant- 
ly lower  with  no-tillage  than  with  disk  or  sweep 
tillage  in  1984.  Corn  grain  yields  were  lowest  with 
no-tillage  standing  residue  treatment  in  1983,  due 
to  a  N  deficiency.  In  1984,  yields  were  not  affected 
significantly  by  tillage  .  Kernel  weight  (mgAernel) 
and  kernel  test  weight  were  affected  significantly 
by  tillage  in  1983,  not  in  1984.  The  study  showed 
that  crop  residues  can  be  managed  to  use  a  greater 
proportion  of  precipitation  for  producing  corn, 
thus  reducing  the  dependence  on  irrigation.  (Au- 
thor's abstract) 
W87-02924 


TRICKLE  IRRIGATION  OF  WHEAT  APPLY- 
ING RENOVATED  WASTEWATER, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
G  Oron,  J.  DeMalach,  and  J.  E.  Bearman. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
3,  p  439-446,  June  1986.  5  fig,  7  tab,  16  ref. 

Descriptors:  'Wastewater  irrigation,  'Trickle  irri- 
gation, 'Wheat,  'Effluents,  'Wastewater  renova- 
tion. Irrigation,  Sprinkler  irrigation,  Arid  lands, 
Agriculture,  Israel. 

Wastewater  treatment  and  usage  of  recycled  water 
are  becoming  increasingly  necessary  in  arid  zones, 
especially  in  the  light  of  the  shortage  of  conven- 
tional water  sources.  The  use  of  effluent  for  trickle 
irrigation  has  become  economically  more  attrac- 
tive and  advantageous  than  open  surface  and  sprin- 
kler irrigation.  In  trickle  irrigation  using  effluent, 
water  is  being  saved  and  the  envrionmental  hazard 
of  waste  disposal  is  lessened.  The  possibilities  of 
irrigating  wheat  by  a  trickle  system  were  exam- 
ined. This  was  the  first  phase  towards  examing  the 
possibility  of  using  a  subsurface  trickle  system  for 
irrigating  double  cropped  wheat  and  cotton.  Treat- 
ed wastewater  was  applied  for  irrigation  using  a 


trickle  system.  Mean  total  amount  of  effluent  ap- 
plied was  about  5,700  m3/ha,  and  a  grain  yield  of 
>  10,000  kg/ha  was  obtained.  In  three  other  treat- 
ment the  yields  were  about  8,500  kg/ha,  which  are 
above  the  mean  yield  obtained  under  sprinkler 
irrigation.  (Author's  abstract) 
W87-02938 


WATER  DISTRIBUTION  PROFILES  FOR 
SPRINKLERS, 

A.  C.  Sarsfield. 

Grounds  Maintenance,  Vol.  20,  No.  10,  p  26,  58, 

October  1985. 

Descriptors:  'Sprinklers,  'Water  use  efficiency, 
Water  pressure,  Wind.  Irrigation,  Agriculture,  Per- 
formance evaluation,  Distribution  profiles. 

The  concept  of  developing  sprinkler  distribution 
profiles  has  been  used  for  many  years  as  a  method 
for  evaluating  sprinkler  performance.  Tests  were 
made  on  a  single  sprinkler  by  placing  a  series  of 
catchments  (like  rain  gauges)  at  various  uniform 
distances  from  the  sprinkler.  In  actual  testing,  these 
are  placed  in  a  grid  pattern  that  covers  the  entire 
coverage  area.  By  recording  the  amount  in  each 
catchment  after  the  test,  the  profile  is  developed 
and  plotted.  The  individual  sprinkler  profiles  can 
then  be  superimposed  over  each  other  for  different 
spacings  to  determine  the  spacing  that  will  give  the 
greatest  uniformity  of  distribution.  The  concept  of 
water  distribution  profiles  for  sprinklers  is  defined. 
Factors  that  can  change  the  profiles  include  water 
pressure  and  wind  patterns.  (Michael-PTT) 
W87-02946 


SPRINKLER  SPACING  PATTERNS, 

A.  C.  Sarsfield. 

Grounds  Maintenance,  Vol.  20,  No.  10,  p  28,  30, 

32-33,  October  1985. 

Descriptors:  'Sprinklers,  'Turf  grasses,  'Water  use 
efficiency,  Sprinkler  irrigation,  Design  criteria,  Ir- 
rigation. 

Sprinkler  spacings  are  critical  to  the  success  of  a 
sprinkler  irrigation  system.  These  spacings  must  be 
chosen  with  great  care  and  with  consideration  of 
the  sprinkler's  performance,  the  requirements  to  be 
met  and  climatic  conditions  especially  prevailing 
winds.  Spacings  are  usually  determined  as  a  per- 
centage of  the  diameter  of  coverage.  The  basic 
patterns  used  in  turf  and  landscape  applications  are 
triangular,  square  or  rectangular.  The  best  uni- 
formity is  achieved  with  perfect  equilateral  trian- 
gular or  square  spacing  patterns,  but  either  can  be 
compressed  somewhat  (but  never  stretched)  to  fit 
the  given  area.  Sprinkler  spacing  patterns  for  wa- 
tering turf  and  landscaping  are  described  and  for- 
mulas for  optimizing  sprinkler  run  times  are  pro- 
vided. Theoretical  sprinkler  profiles  are  also  pre- 
sented. (Michael-PTT) 
W87-02947 


DRTP  AND  MINIS,  IN  THE  COMMERCIAL 
LANDSCAPE, 

A.  C.  Sarsfield. 

Grounds  Maintenance,  Vol.  20,  No.  10,  p  34,  36, 

October  1985. 

Descriptors:  'Sprinklers,  'Drip  irrigation,  'Water 
use  efficiency,  Mechanical  equipment,  Landscap- 
ing, Irrigation,  Root  zone,  Horticulture. 

The  basic  concept  of  drip  irrigation  is  that  of  slow, 
uniform  application  of  water  to  the  root  zone.  It  is 
an  attractive  and  practical  concept  that  has  been 
used  with  great  success  in  agriculture  for  many 
years.  This  fact  has  actually  been  part  of  the  prob- 
lem in  past  attempts  to  adapt  available  supplies  and 
concepts  to  the  landscape.  Many  emitters  designed 
for  agricultural  use  were  not  pressure-compensat- 
ing so  discharge  rates  were  not  uniform  on  land- 
scape projects  with  elevation  changes.  Recent  de- 
velopments have  led  to  a  proliferation  of  minis- 
prinklers  based  on  the  same  concept  of  slow,  uni- 
form application  to  the  root  zone,  but  they  have 
expanded  the  point  source  delivery  to  a  wetting 
area  range  that  is  more  practical  for  landscape 
applications.  New  concepts  in  the  placement  and 


equipment  configurations  of  drip  and  minisprinkler 
irrigation  systems  for  commerical  landscaping  ap- 
plications are  reported.  The  uses  of  this  equipment 
in  the  commercial  landscape  are  bounded  only  by 
imagination.  One  can  use  bubblers  or  emitters  for 
hanging  baskets  or  special  placnters  and  in  what- 
ever combination  suits  the  need.  They  work  well 
in  high-traffic  pedestrian  areas,  median  strips  and 
other  areas  where  overspray  and  runoff  are  be- 
cause their  small  size  and  flat  spray  copntrol  distri- 
bution well.  (Michael-PTT) 
W87-02948 


RECYCLING  ERRIGATION  RUNOFF  ON  CON- 
TAINER ORNAMENTALS, 

Monrovia  Nursery  Co.,  Azusa,  CA. 

C.  A.  Skimina. 

Hortscience,  Vol.  21,  No.   1,  p  32-34,  February 

1986.  1  fig,  5  tab,  3  ref. 

Descriptors:  'Recycling,  'Runoff,  'Irrigation, 
•Water  reuse,  'Ornamentals,  Nurseries,  'Water 
use  efficiency,  California,  Plant  growth,  Suspended 
solids,  Herbicides,  Disinfection,  Nutrients,  Irriga- 
tion water,  Horticulture,  Hydrogen  ion  concentra- 
tion, Salinity. 

The  possibility  of  recycling  irrigation  runoff  for 
watering  container  grown  ornamental  plants  was 
investigated  as  an  alternative  for  meeting  Califor- 
nia's point  discharge  pollution  control  standards. 
Selected  ornamental  cultivars  were  studied  to 
compare  their  growth  and  color  under  recycled 
water  to  those  grown  under  noncycled,  fresh  forti- 
fied water.  Overall  mean  growth  increased  by 
106%  for  recycled  water  cultivars  which  may  be 
attributed  to  an  increase  in  nutrient  elements. 
Runoff  water  can  be  recycled  if  suspended  solids 
are  first  removed.  Factors  to  be  considered  in 
runoff  reuse  include  careful  selection  of  herbicides, 
disinfection  requirements  and  monitoring  and  con- 
trol of  pH  and  salinity.  (Michael-PTT) 
W87-02956 


WATER  CONSERVATION  AND  RECYCLING 
IN  ORNAMENTALS  PRODUCTION, 

California  Univ.,  Davis.   Cooperative  Extension. 
R.  F.  Hasek,  R.  H.  Sciaroni,  and  R.  L.  Branson. 
Hortscience,  Vol.  21,  No.   1,  p  35-38,  February 
1986.  6  fig,  1  ref. 

Descriptors:  'Water  conservation,  'Recycling, 
'Ornamentals,  Nurseries,  California,  Planning, 
Runoff,  Irrigation,  Water  use  effiency,  Irrigation 
water,  Greenhouses. 

Six  case  studies  of  water  recycling  and  conserva- 
tion by  nurseries  in  the  Half  Moon  Bay  area  of 
California  are  reported.  Reductions  in  water  use  by 
growers  were  necessitated  by  rising  water  rates 
and  demand  pressures  caused  by  local  population 
growth.  The  case  studies  illustrate  gains  made  in 
water  use  reductions  by  eliminating  the  washing 
down  of  greenhouse  walks,  precise  measurement 
of  water  application  to  container  grown  plants  and 
collecting  and  recycling  nursery  irrigation  runoff. 
(Michael-PTT) 
W87-02957 


INTERACTIVE  EFFECTS  OF  TRICKLE  HUU- 
GATION  RATES,  CULTIVARS,  AND  CULTURE 
ON  CUT  CHRYSANTHEMUM, 

Gulf  Coast  Research  and  Education  Center,  Bra- 
denton,  FL. 

B.  K.  Harbaugh,  C.  D.  Stanley,  and  J.  F.  Price. 
Hortscience,  Vol.  21,  No.   1,  p  94-95,  February 
1986.  2  tab,  4  ref. 

Descriptors:  'Trickle  irrigation,  'Flowers,  'Water 
conservation,  'Plant  growth,  'Water  use  efficien- 
cy, Flowering,  Plant  tissues,  Horticulture,  Cultiva- 
tion, Irrigation  requirements. 

The  need  to  conserve  water  in  the  United  States 
and  elsewhere  has  resulted  in  the  development  of 
several  types  of  trickle  irrigation  systems  for  horti- 
cultural crops.  These  systems  save  a  substantial 
quantity  of  water  compared  to  traditional  seep  or 
overhead  systems.  Information  on  the  relationships 
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of  specific  irrigation  rates  on  the  yield  and  quality 
of  ornamental  crops  is  scarce.  The  interactive  ef- 
fects of  trickle  irrigation  rates,  cultivars  and  cul- 
ture on  chrysanthemum  flower  yield  and  quality 
were  studied.  The  minimum  amount  of  water  re- 
quired to  produce  the  greatest  number  of  market- 
able, high  quality  flowers  was  estimated.  Re- 
sponses to  irrigation  rate  were  similar  among  cul- 
ture and  cultivar  variables,  but  seasonal  water  use 
varied  due  to  differences  in  cropping  time  as  influ- 
enced by  production  method  and  choice  of  culti- 
vars. (Michael-PTT) 
W87-02959 


ECOLOGICAL  MODELLING,  MONITORING 
AND  IMPLEMENTATION  IN  IRRIGATED  AG- 
RICULTURE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
G.  V.  Skogerboe. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  45-59,  May  1986.  35  ref. 

Descriptors:  'Plant  growth  models,  *Ecological 
models,  'Irrigation,  'Agriculture,  Salt  transport, 
Soil  erosion,  Biocides,  Irrigation  equipment,  Satu- 
rated flow,  Unsaturated  flow,  Mathematical 
models,  Design,  Hydraulics. 

Applications  of  modelling  in  irrigated  agriculture 
are  discussed,  including  plant  growth  simulation, 
salt  transport,  soil  erosion,  nutrient  transport, 
transport  of  biocides,  surface  irrigation  hydraulics, 
irrigation  equipment  development,  surface  irriga- 
tion design,  and  operation  of  surface  irrigation 
systems.  In  irrigated  agriculture,  tremendous 
strides  have  been  made  during  the  past  few  dec- 
ades in  the  capability  of  modelling  subsurface 
flows,  either  saturated  flow  or  unsaturated  flow. 
The  major  pollutants  are  salts,  sediments,  nutrients, 
and  pesticides,  in  order  of  priority,  and  the  model- 
ling capability  fits  this  priority  list.  Until  recently, 
design  of  surface  irrigation  systems  was  highly 
empirical  and  extremely  poor  in  predicting  actual 
hydraulic  performance  on  a  surface  irrigated  field. 
In  the  next  few  years,  the  design  procedures  will 
be  vastly  different  as  modelling  is  introduced. 
(Rochester-PTT) 
W87-02966 


CORN  IRRIGATION  SCHEDULING  IN 
HUMID  REGIONS  ON  SANDY  SODLS  WITH 
TD1LAGE  PANS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

D.  K.  Cassel,  C.  K.  Martin,  and  J.  R.  Lambert. 

Agronomy  Journal  AGJOAT,  Vol.  77,  No.  6,  p 

851-855,  November-December  1985.  3  fig,  4  tab,  15 

ref. 

Descriptors:  *Irrigation  practices,  *Hydrologic 
budget  models,  'Crop  yield,  'Irrigation  effects, 
•Tillage  pans,  'Corn,  'Humid  areas,  'Sandy  soils, 
Hydrologic  budge^,  Computers,  Tensiometers, 
Cultivation,  Farming. 

The  effect  of  supplemental  irrigation  in  a  humid 
environment  on  corn  production  on  an  Atlantic 
Coastal  Plain  soil  with  tillage  pan  was  studied  and 
two  alternative  techniques  for  scheduling  supple- 
mental irrigation  in  humid  regions  were  evaluated. 
The  study  used  a  split  plot  design  with  irrigation 
scheduling  as  the  main  block.  Scheduled  irrigation 
applications  were  based  on  a  computerized  water 
balance  model  and  scheduled  water  applications 
were  based  on  tensiometer  measurements.  Subplot 
treatments  were  based  on  the  time  of  nitrogen 
application  and  cultivation  intensity.  The  average 
amount  of  irrigation  water  applied  over  the  three- 
year  period  based  on  the  water  balance  model  was 
40  millimeters  greater  than  the  three-year  average 
rainfall  amounts  derived  from  tensiometer  meas- 
urements. Grain  yield  as  affected  by  subplot  treat- 
ment was  not  significantly  different  for  any  year. 
Either  irrigation  scheduling  method  offered  larger 
yield  improvements  in  drier  years,  and  there  was 
no  significant  yeild  difference  between  the  two 
techniques.  (Michael-PTT) 
W87-02981 


RESPONSES  OF  SUGARBEET  TO  DEFICIT, 
HIGH-FREQUENCY  SPRINKLER  HtRIGA- 
TION.  I.  SUCROSE  ACCUMULATION,  AND 
TOP  AND  ROOT  DRY  MATTER  PRODUC- 
TION, 

Washington  State  Univ.,  Pullman. 
A.  N.  Hang,  and  D.  E.  Miller. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 
10-14,  January-February  1986.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Beets,  'Sprinkler  irrigation,  'Su- 
crose, 'Roots,  Loam,  Sandy  soils,  Evapotranspira- 
tion,  Crop  yield,  Plant  growth,  Accumulation,  Irri- 
gation effects,  Irrigation  requirements. 

The  effect  of  deficit  daily  sprinkler  irrigation  on 
sucrose  accumulation  and  root  and  top  dry  matter 
production  in  sugarbeets  grwon  in  loam  and  sandy 
soils  was  studied.  Applied  water  ranged  from  15  to 
100%  and  from  26  to  115%  of  estimated  evapo- 
transpiration  after  nearly  full  canopy  on  both  soil 
types.  Root  sucrose  increased  rapidly  with  time  on 
the  loam  sod,  but  the  rate  of  increase  was  lower 
with  adequate  soil  water  than  when  it  was  limited. 
At  final  harvest,  maximum  dry  matter  production 
occurred  at  irrigation  rates  equivalent  to  40  to  50% 
of  evapotranspiration.  On  sandy  soil  with  limited 
water,  root  sucrose  concentrations  increased  to  a 
maximum  after  eight  weeks  of  irrigation  treatment 
and  then  decreased.  Sucrose  concentrations  in- 
creased until  harvest  with  adequate  water  on  sandy 
soil.  Sucrose  concentration  was  higher  with  limited 
than  adequate  water  until  near  harvest.  Dry  matter 
production  increased  with  increasing  water  applied 
up  to  about  85%  of  estimated  evapotranspiration. 
(See  also  W87-02986)  (Michael-PTT) 
W87-02985 


RESPONSES  OF  SUGARBEET  TO  DEFICIT, 
HIGH-FREQUENCY  SPRINKLER  IRRIGA- 
TION. H.  SUGARBEET  DEVELOPMENT  AND 
PARTITIONING  TO  ROOT  GROWTH, 

Washington  State  Univ.,  Pullman. 

A.  N.  Hang,  and  D.  E.  Miller. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 

15-18,  January-February  1986.  3  fig,  1  tab,  11  ref. 

Descriptors:  'Beets,  'Sprinkler  irrigation,  'Roots, 
'Plant  growth,  Loam,  Sandy  soils,  Evapotranspir- 
ation, Irrigation  effects,  Irrigation  requirements, 
Leaves. 

The  effect  of  deficit  daily  irrigation  on  rates  and 
growth  characteristics  of  sugarbeets  grown  in  loam 
and  sandy  soils  was  studied.  On  loam  soil,  irriga- 
tion rates  that  were  less  than  estimated  evapotran- 
spiration did  not  affect  leaf/blade  petitole  or  top/ 
root  ratio  until  four  to  eight  weeks  after  irrigation. 
Afternoon  wilting  at  various  irrigation  rates  was 
observed,  but  turgor  was  regained  during  the 
night.  After  eight  weeks  of  irrigation  at  15  and 
17%  of  evapotranspiration,  specific  leaf  weight 
increased  significantly.  Top  and  root  growth  in- 
creased as  water  application  increased.  Partitioning 
to  root  growth  maximized  at  irrigation  rates  of 
58%  of  estimated  evapotranspiration.  Irrigation 
rates  less  than  evapotranspiration  depressed 
growth  and  shortened  leaf  life  cycle  on  sandy  soil. 
Leaf  blade  petitole  and  top/root  ratio  were  not 
affected  until  after  six  weeks  of  deficit  irrigation. 
Low  irrigation  rates  depressed  leaf  expansion  and 
caused  high  specific  leaf  weights.  Top  and  root 
growth  rates  increased  and  partitioning  to  root 
growth  maximized  with  water  application  up  to 
100%  of  evapotranspiration.  Increasing  irrigation 
to  115%  gave  no  increased  growth  benefits.  Leaf/ 
blade  petitole  and  top/root  ratios  were  generally 
affected  later  and  less  by  drought  than  were  leaf 
area,  specific  leaf  weight  and  crop  growth  rate  in 
both  types  of  soils.  (See  also  W87-02985)  (Michael- 
PTT) 
W87-02986 


MANAGEMENT  OF  SORGHUM  UNDER  LIM- 
ITED IRRIGATION, 

Agricultural  Research  Service,  Bushland,  TX. 
D.  J.  Undersander. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  1,  p 
28-32,  January-February  1986.  3  fig,  4  tab,  12  ref. 


Descriptors:  'Sorghum,  'Irrigation  practices,  Irri- 
gation efficiency,  Seeding  practices.  Rainfall, 
Runoff,  Furrow  irrigation,  Water  use  efficiency. 

Research  was  conducted  on  graded  furrows  to 
compare  different  systems  for  irrigation  of  sor- 
ghum that  maximize  the  use  of  rainfall.  The  treat- 
ment receiving  2.5  cm  of  water  was  irrigated  only 
in  every  third  furrow  and  that  receiving  3.8  cm 
was  irrigated  in  alternate  furrows.  Total  water 
applied  varied  with  years  due  to  rainfall.  Seeding 
rate  was  varied  down  the  row  on  plots  that  re- 
ceived different  water  treatments.  A  variable  seed- 
ing rate  was  compared  with  uniform  seeding  on 
the  3.8  cm  water  treatment  and  every  third  row 
was  left  blank  on  the  2.5  cm  treatment.  Limited 
irrigation  reduced  runoff  compared  with  full  irri- 
gation and  water  advanced  farther  down  the  field 
in  alternate  than  in  furrow  irrigation.  The  dams  of 
non-irrigation  furrows  were  left  in  better  condition 
to  retain  rainwater  than  those  in  irrigated  furrows. 
Irrigation  water  use  efficiency  of  the  3.8  cm  treat- 
ment was  higher  than  that  of  5.1  cm  applied  to 
every  furrow  with  no  change  in  yield.  Yield  and 
water  use  efficiencies  from  plots  with  a  uniform 
rate  of  seeding  were  equal  to  those  from  variably 
seeded  plots.  (Michael-PTT) 
W87-02987 


KLEINGRASS  YDZLD  AND  QUALITY  UNDER 
THREE  IRRIGATION  REGIMES  WHEN  HAR- 
VESTED AT  ANTHESIS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

R.  P.  Clark,  and  D.  G.  Lugg. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  2,  p 

235-239,  March-April  1986.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Forages,  'Crop  yield,  'Irrigation 
practices,  'Water  stress,  'Anthesis,  'Forage  yield, 
Calcium,  Magnesium,  Nitrogen,  Phosphorus, 
Leaves,  Plant  tissues,  Soil  water,  Dry  matter. 

Kleingrass  was  irrigated  at  two,  three  and  five 
week  intervals  during  two  growing  seasons  on  a 
mixed  calcareous  soil  to  determine  the  effect  of 
different  irrigation  regimes  on  dry  forage  yield  and 
forage  quality.  Dry  forage  yields,  in  vitro  dry 
matter  disappearance  (TVDMD)  and  Ca,  Mg,  N 
and  P  concentrations  were  measured  in  forage 
harvested  at  anthesis.  Significant  negative  relation- 
ships were  found  between  the  amount  of  irrigation 
water  applied,  dry  forage  yield,  Ca  and  Mg  con- 
centrations and  IVDMD.  No  relationships  were 
found  between  the  amount  of  irrigation  water  ap- 
plied, dry  forage  yield  or  N  or  P  concentrations. 
Ca  and  Mg  concentrations  and  rVDMD  were 
higher  with  lower  soil  moisture  contents,  possibly 
due  to  higher  leaf  to  stem  weight  ratios  in  the 
lower-yielding,  water  stressed  kleingrass.  (Mi- 
chael-PTT) 
W87-02993 


DtRIGATION  EFFECTS  ON  AGRONOMIC 
CHARACTERS  OF  MEADOWFOAM, 

Colorado  State  Univ.,  Grand  Junction.  Fruita  Re- 
search Center. 

C.  H.  Pearson,  and  G.  D.  Jolliff. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  2,  p 
301-304,  March-April  1986.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Meadowfoam,  'Irrigation  effects, 
'Oilseed  crops,  Crop  yield,  Seeds,  Plant  growth, 
Honey  bees,  Flowering,  Climates,  Irrigation  re- 
quirements. 

The  effects  of  irrigation  on  oil  yield,  seed  yield  and 
components,  plant  growth  and  development,  and 
honey  bee  foraging  were  determined  for  meadow- 
foam,  an  oilseed  crop  developed  for  Mediterranean 
climates.  Irrigation  treatments  included  early  irri- 
gation during  flowering  and  continued  irrigation 
until  maturity.  Seed  yield  was  not  increased  with 
irrigation  due  to  above-average  rainfall  that  year, 
but  seed  yield  with  irrigation  increased  by  32%  the 
following  year.  Seed  yield  differences  between 
early  and  continued  irrigation  treatments  were  not 
significant.  Seeds  per  flower  and  1000-seed  weights 
were  higher  for  the  irrigated  treatments  than  the 
non-irrigated  control.   Bee   foraging   was   greater 
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under  irrigation  which  may  have  accounted  for 
more  seeds  per  flower.  Seed  oil  content  in  the 
irrigated  treatments  was  significantly  lower  than  in 
the  control,  but  irrigated  treatments  yielded  29% 
more  total  oil  than  the  control.  Irrigated  plants 
were  taller,  and  in  one  year  produced  more  dry 
matter  and  had  smaller  canopy  light  transmittance. 
Meadowfoam  can  be  successfully  grown  in  Medi- 
terranean climates  without  irrigation  during  some 
years,  but  in  others,  irrigation  during  flowering 
and  seed  development  may  be  required  to  achieve 
high  seed  and  oil  yields.  (Michael-PTT) 
W87-02995 


YIELD  AND  PHYSIOLOGICAL  RESPONSES 
OF  POTATOES  TO  DEFICIT,  HIGH  FRE- 
QUENCY SPRINKLER  IRRIGATION, 

A.  N.  Hang,  and  D.  E.  Miller. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  3,  p 

436-440,  May-June  1986.  6  fig,  2  tab,  10  ref. 

Descriptors:  *Sprinkler  irrigation,  *Potatoes, 
•Plant  physiology,  *Water  stress,  *Plant  growth, 
•Evapotranspiration,  Leaves,  Roots,  Irrigation  re- 
quirements, Irrigation  practices,  Sandy  soils,  Crop 
yield. 

The  effects  of  irrigation  rate  on  potato  crop  per- 
formance were  determined.  Irrigation  treatments 
were  initiated  at  full  canopy  on  a  sandy  soil  using 
the  line  source  technique.  Daily  sprinkler  irrigation 
near  the  line  source  was  equal  to  1.15  times  the 
estimated  evapotranspiration.  Water  stress  symp- 
toms were  first  observed  two  weeks  after  treat- 
ment in  plants  receiving  the  least  amounts  of  irriga- 
tion water.  Symptoms  included  reduced  plant  size, 
fewer  and  more  dead  leaves  and  increased  specific 
leaf  weight  as  compared  to  nonstressed  plants. 
Tuber  and  top  growth  rates  increased  with  increas- 
ing irrigation.  Partitioning  of  assimilate  to  tuber 
growth  decreased  with  increasing  irrigation.  Re- 
sults indicate  that  potatoes  grown  on  sandy  soil 
need  irrigation  at  rates  approaching  estimated  eva- 
potranspiration to  avoid  reductions  in  yield  and 
quantity.  Increasing  irrigation  beyond  100%  of 
evapotranspiration  did  not  increase  yields.  (Mi- 
chael-PTT) 
W87-02997 


ESTIMATION  OF  SPRING  WHEAT  SPIKE 
WATER  CONCENTRATION  AND  GRAIN  MA- 
TURITY FROM  ADR  TEMPERATURE, 

Science  and  Education  Administration,  Mandan, 
ND.  Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02998 


COMPARISON  OF  SPRINKLER  AND  FLOOD 
IRRIGATION  FOR  RICE, 

M.  P.  Westcott,  and  K.  W.  Vines. 

Agronomy  Journal,  AGJOAT  Vol.  78,  No.  4,  p 

637-640,  July- August  1986.  6  tab,  9  ref. 

Descriptors:  •Irrigation  efficiency,  'Rice,  'Sprin- 
kler irrigation,  'Flood  irrigation,  Clays,  Soil  water, 
Plant  diseases,  *Crop  yield,  Nitrogen,  Regression 
analysis,  Fungicides,  Nutrients,  Plant  tissue. 

Sprinkler  irrigation  of  rice  (Oryza  sativa  L.)  has 
recently  been  considered  to  reduce  water  use  and 
increase  grower  flexibility  in  U.  S.  production 
areas  where  flood  irrigation  is  predominant.  Tests 
were  conducted  to  determine  the  relative  effective- 
ness of  sprinkler  vs.  flood  irrigation  for  rice  culti- 
vation under  clay  soil  conditions.  Irrigation  meth- 
ods were  main  plots  and  three  cultivars  in  one  year 
and  six  cultivars  in  the  following  year  were  sub- 
plots which  were  treated  with  single  or  split  appli- 
cations of  nitrogen.  Sprinkler  irrigation  consisted 
of  three  weekly  applications  to  maintain  soil  mois- 
ture tension.  In  the  first  year,  spinkler  irrigation 
increased  sheath  blight  incidence  and  decreased 
grain  yield,  dry  matter  production,  harvest  index 
and  florets  per  panicle  as  compared  to  flood  irriga- 
tion. Despite  chemical  control  of  sheath  blight, 
sprinkler  irrigated  rice  yielded  less  than  flood  irri- 
gated crops  the  following  year.  Nitrogen  timing 
did  not  significantly  affect  yields,  but  a  weak  nitro- 
gen timing  combined  with  irrigation  method  inter- 
■COOn  'lenoted  that  split  nitrogen  applications  may 


benefit  yields  under  sprinkler  irrigation.  Multiple 
regression  indicated  that  fewer  florets  per  panicle 
was  the  cause  of  yield  loss  with  sprinkler  irriga- 
tion. Sprinkler  irrigation  of  rice  might  decrease 
water  use,  but  it  lowers  crop  yields  and  increases 
the  need  for  fungicides  as  compared  with  flood 
irrigation.  (Michael-PTT) 
W87-03004 


RESPONSE  OF  CORN  TO  TDLLAGE  AND  DE- 
LAYED IRRIGATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W87-03007 


SOILS  INFLUENCE  IRRIGATION, 

LESCO,  Inc.,  Rocky  River,  OH. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-03020 


EVALUATION  OF  EFFLUENT  FROM  GRASS 
SILAGE  AS  A  FEED  FOR  BEEF  CATTLE  OF- 
FERED SJXAGE-BASED  DIETS, 

Agricultural  Research  Inst,  of  Northern  Ireland, 

Hillsborough. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03O99 


IRRIGATION  SCHEDULING  EFFECTS  ON 
CONTAINER  MEDIA  AND  CANOPY  TEM- 
PERATURES AND  GROWTH  OF  'HERSHEYS 
RED'  AZALEA, 

Auburn  Univ.,  AL.  Dept.  of  Horticulture. 

G.  J.  Keever,  and  G.  S.  Cobb. 

Hortscience  HJHSAR,  Vol.  20,  No.  5,  p  921-923, 

October  1985.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Overhead  irrigation,  'Irrigation 
scheduling,  'Azaleas,  'Temperature  effects,  Plant 
growth,  Canopy  temperature,  Intermittent  irriga- 
tion, Plant  physiology. 

Overhead  irrigation  during  the  day  reduces  maxi- 
mum temperatures  and  their  duration  within  the 
plant  canopy  and  the  container  growth  medium, 
and  resulted  in  increased  top  and  root  growth  of 
'Hershey's  Red'  azalea  (Rhododendron  X  'Her- 
shey's  Red').  Intermittent  irrigation  for  2.5  min/hr 
during  the  day  reduced  canopy  temperature  but 
did  not  affect  growth  medium  temperature  or  plant 
growth.  (Author's  abstract) 
W87-03103 


EFFECT  OF  WOVEN  PLASTIC  MULCH,  HER- 
BICIDES, GRASS  SOD,  AND  NITROGEN  ON 
'FOCH'  GRAPES  UNDER  IRRIGATION, 

Department  of  Agriculture,  Summerland  (British 
Columbia).  Research  Station. 
D.  S.  Stevenson,  G.  H.  Neilsen,  and  A.  Cornelsen. 
Hortscience  HJHSAR,  Vol.  21,  No.  31,  p  439-441, 
June  1986.  2  tab,  15  ref. 

Descriptors:  'Woven  plastic  mulch,  'Herbicides, 
•Grass  sod,  'Nitrogen,  'Grapes,  'Irrigation,  Soil 
treatments,  Glyphosate,  Fertilizer,  Plant  physiolo- 
gy, Vine  crop,  Crop  yields,  Cost  analysis,  Cultiva- 
tion. 

Three  soil  surface  treatments  were  compared  for 
grape  production.  Plastic  mulch  was  superior  to 
glyphosate  and  to  grass  sod  in  producing  yields 
during  the  first  2  yr  of  production.  By  the  3rd  yr, 
the  glyphosate  treatment  was  equal  to  the  plastic 
and  both  were  superior  to  grass  sod.  Cluster 
weights  and  pruning  weights  were  suppressed  by 
grass  sod,  compared  with  plastic  or  herbicide,  but 
were  unaffected  by  N.  N  fertilizer  treatments  had 
no  measurable  effects  on  the  grapevines  and 
showed  no  interaction  with  the  soil  surface  treat- 
ments. None  of  the  treatments  (soil  surface  or 
fertilizer)  had  any  effect  on  berry  soluble  solids. 
The  use  of  plastic  mulch  is  an  effective  cultural 
technique,  the  usefulness  of  which  will  depend 
mostly  on  cost  and  environmental  comparisons 
with  herbicides.  (Author's  abstract) 
W87-03106 


NURSERY  IRRIGATION-SYRINGE  SYSTEM 
THAT  MONITORS  ENVIRONMENTAL  PA- 
RAMETERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-03107 


MUSKMELON  GROWTH,  YIELD,  AND  NU- 
TRITION AS  INFLUENCED  BY  PLANTING 
METHOD  AND  TRICKLE  IRRIGATION, 

Agricultural  Research  Service,  Charleston,   S.C. 
Vegetable  Lab. 
H.  S.  Bhella. 

Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  1 10,  No.  6,  p  793-796,  No- 
vember 1985.  3  tab,  24  ref. 

Descriptors:  'Muskmelons,  'Trickle  irrigation, 
•Direct  seeding,  'Transplanting,  'Plant  growth, 
'Plant  nutrition,  'Crop  yield,  Plant  physiology, 
Indiana,  Plastic  mulch,  Root  development,  Leaf 
growth,  Petiole  mineral  concentration,  Taproots, 
Geotropism,  Soluble  solids,  Manganese,  Iron, 
Sodium,  Correlations,  Field  tests,  Tissue  analysis. 

Responses  of  muskemelon  (Cucumis  melo  L.  'Clas- 
sic') root  development,  stem  and  leaf  growth,  peti- 
ole mineral  concentration,  and  yield  to  trickle  irri- 
gation and  planting  method  (direct-seeded  vs. 
transplanted)  were  evaluated.  Field  studies  were 
conducted  on  a  southwestern  Indiana  Lyles  silt 
loam  or  fine  sandy  loam  soil  during  two  successive 
years,  using  black  plastic  mulch.  Trickle  irrigation 
decreased  depth  of  penetration  of  roots  compared 
with  no  irrigation.  Trickle  irrigation  significantly 
increased  the  stem  length  and  diameter,  leaf  area, 
mean  fruit  weight  and  yield,  but  decreased  soluble 
solids  in  fruit.  Direct-seeded  muskmelon  plants 
produced  deep  taproots  exhibiting  positive  geotro- 
pism, whereas  transplants  produced  more  extensive 
lateral,  plagiotropic,  or  geotropically-insensitive 
roots.  Direct-seeded  muskmelons  had  significantly 
larger  stem  length  and  diameter,  leaf  area,  soluble 
solids,  and  petiole  Mn  concentration,  and  lower 
petiole  Fe  and  Na  concentration  than  transplants. 
Significant  correlations  were  established  between 
various  components  of  muskmelon  growth  and 
development.  (Author's  abstract) 
W87-03108 


NITROGEN  SOURCE  AND  APPLICATION 
TEMTNG  FOR  TRICKLE  IRRIGATED  STRAW- 
BERRIES, 

Agricultural  Research  and  Education  Center,  Lake 
Alfred,  FL. 

S.  J.  Locascio,  and  F.  G.  Martin. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  1 10,  No.  6,  p  820-823,  No- 
vember 1985.  5  tab,  9  ref. 

Descriptors:  'Strawberries,  'Trickle  irrigation, 
•Nitrogen  sources,  'Fertilizer,  'Crop  yield,  Plant 
physiology,  Plant  nutrition,  Nitrogen,  Potassium, 
Sulfur-coated  urea,  Isobutylidene  diurea,  Ammoni- 
um nitrate,  Potassium  nitrate,  Calcium  nitrate,  Leaf 
tissue. 

Strawberries  (Fragaria  X  ananassa  Dutch.)  were 
grown  during  two  seasons  to  evaluate  five  N 
sources  and  two  times  of  N  and  K  application 
using  trickle  irrigation,  with  N  and  K  rates  of  134 
and  149  kg/ha,  respectively.  Fruit  yields  were 
influenced  by  significant  interactions  between  N 
source  and  time  of  N  and  K  application  during 
both  seasons.  With  100%  of  the  N  and  K  applied 
preplant,  marketable  fruit  number  and  weight  were 
significantly  greater  with  sulfur-coated  urea  (SCU) 
or  isobutylidene  diurea  (IBDU)  than  with  urea, 
NH4N03,  or  KN03  -I-  Ca(N03)2  as  the  N 
sources.  With  40%  of  the  N  from  the  above 
sources  applied  preplant  and  60%  of  the  N  and  K 
supplied  with  the  trickle  irrigation  from  NH4N03 
+  K2S04  or  KN03  +  Ca(N03)2,  production  was 
similar  with  all  N  sources.  Leaf  tissue  N  and  K 
concentrations  were  not  influenced  consistently  by 
N  source.  During  both  seasons,  leaf  N  concentra- 
tions were  higher  with  the  split  than  with  the 
100%  preplant  treatments.  (Author's  abstract) 
W87-03109 
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SEASONAL  RESPONSE  OF  'ANJOU'  PEAR 
TREES  TO  DIFFERENT  IRRIGATION  RE- 
GIMES. I.  SOIL  MOISTURE,  WATER  RELA- 
TIONS, TREE  AND  FRUIT  GROWTH, 

Washington  State  Univ.,  Wenatchee.  Tree  Fruit 
Research  Center. 

C.  A.  Brun,  J.  T.  Raese,  and  E.  A.  Stahly. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  1 10,  No.  6,  p  830-834,  No- 
vember 1985.  6  fig,  2  tab,  21  ref. 

Descriptors:  *Pears,  'Irrigation,  'Soil  water, 
•Plant  water  potential,  •Arid  climate,  'Crop  yield, 
Stomatal  conductance,  Seasonal  variations,  Leaf 
water  potential,  Transpiration,  Terminal  buds, 
Plant  physiology,  Fruit  weight,  Evaporation. 

Mature  bearing  pear  (Pyrus  communis  L.  'Beurre 
d'Anjou')  trees  in  an  arid  climate  were  irrigated 
weekly  at  125%  of  pan  evaporation  (wet),  biweek- 
ly at  100%  of  pan  evaporation  (normal),  or  irrigat- 
ed only  twice  (dry)  during  the  summer  (1980, 
1981),  and  were  fertilized  with  and  without  0.9  kg 
of  supplemental  N.  Prior  to  final  fruit  harvest  in 
1981,  depletion  of  available  soil  moisture  (ASM) 
averaged  10,  16.7,  and  89%  for  the  wet,  normal, 
and  dry  treatments,  respectively.  Mid-day  leaf 
water  potential  (Psi  sub  L)  was  correlated  with  the 
level  of  ASM  only  on  bright  days  of  high  vapor 
pressure  deficit.  Stomatal  conductance  and  tran- 
spirational  flux  density  of  dry  treatment  leaves 
were  lower  than  that  of  either  wet  or  normal 
treatment  leaves;  Psi  sub  L  exceeded  -1.4  to  -1.7 
MPa.  Resistance  to  vapor  (water)  transport  of  fruit 
was  independent  of  irrigation  regime.  Terminal 
buds  had  set  on  shoots  from  all  three  irrigation 
regimes  a  58  days  after  full  bloom  (AFB)  in  1981, 
but  resumed  growth  on  normal  and  wet  treatment 
shoots  at  87  days  AFB.  On  7/10  sampling  dates 
during  1981,  dry  treatment  fruit  weighed  less  than 
normal  or  wet  treatment  fruit.  (See  also  W87- 
031 1 1)  (Author's  abstract) 
W87-03110 


SEASONAL  RESPONSE  OF  'ANJOU'  PEAR 
TREES  TO  DD7FERENT  IRRIGATION  RE- 
GIMES. H.  MINERAL  COMPOSITION  OF 
FRUIT  AND  LEAVES,  FRUIT  DISORDERS, 
AND  FRUIT  SET, 

Washington  State  Univ.,  Wenatchee.  Tree  Fruit 
Research  Center. 

C.  A.  Brun,  J.  T.  Rase,  and  E.  A.  Stahly. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  110,  No.  6,  p  835-840,  No- 
vember 1985.  3  fig,  6  tab,  27  ref. 

Descriptors:  *Pan  evaporation,  'Pears,  *Fruit 
quality,  'Irrigation,  'Potassium,  'Magnesium, 
•Calcium,  'Nitrogen,  'Alfalfa  greening,  'Cork 
spot,  Plant  pathology,  Plant  growth,  Plant  physiol- 
ogy, Boron,  Iron,  Manganese,  Zinc,  Correlations, 
Bloom  density,  Flowering,  Plant  reproduction, 
Tissue  analysis. 

Mature  bearing  pear  trees  were  irrigated  weekly  at 
125%  of  pan  evaporation  (wet),  biweekly  at  100% 
of  pan  evaporation  (normal),  or  only  twice  (dry) 
during  the  summers  of  1980  and  1981.  Fruit  Ca 
concentration  of  dry  treatment  fruit  generally  was 
greater  than  the  concentration  in  normal  or  wet 
treatment  fruit.  Although  irrigation  treatment  did 
not  consistently  alter  fruit  K  or  Mg  concentration, 
the  K/Ca  ratio  of  normal  or  wet  treatment  fruit 
typically  was  greater  than  that  for  dry  treatment 
fruit  Dry  treatment  fruit  had  the  lowest  concen- 
trations of  peel  and  flesh  N  from  42-144  days  after 
full  bloom  in  1981,  resulting  in  lower  N/Ca  ratios 
than  normal  or  wet  treatment  fruit.  Fruit  from  the 
lower  half  of  tree  canopies  had  a  greater  Ca  con- 
centration, resulting  in  lower  N/Ca  and  K/Ca 
ratios  than  in  fruit  from  the  upper  canopy  posi- 
tions. The  lowest  incidence  of  fruit  disorders  (alfal- 
fa greening  and  cork  spot)  occurred  in  the  dry 
treatment  trees.  Fruit  disorders,  especially  cork 
spot,  were  positively  correlated  with  increased  irri- 
gation, shoot  growth,  fruit  N  and  K  concentra- 
tions, fruit  N/Ca  and  K/Ca  ratios,  and  early  (1 
May  1981)  levels  of  fruit  B,  Fe,  Mn,  and  Zn,  but 
negatively  correlated  to  Ca.  Although  there  was 
no  significant  effect  of  irrigation  treatment  on 
bloom  density  in  1981,  fruit  set  was  reduced  in 
trees  subjected  to  the  dry  irrigation  regime.  (See 
also  W87-03 1 10)  (Author's  abstract) 


W87-03111 


SEASONAL   GROWTH    AND   COMPOSITION 
AND   ACCUMULATION   OF  N-P-K   IN   DRY- 
LAND AND  IRRIGATED  PUMPKINS, 
Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 

For  primary  bibliographic  entry  see  Field  21. 
W87-03150 


WATER  DEFICIT  DURING  PANICLE  DEVEL- 
OPMENT IN  PEARL  MDLLET:  YTELD  COM- 
PENSATION BY  TILLERS, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  21. 

W87-03157 


DEPARTMENT  OF  AGRICULTURE,  BELFAST 
(N.  IRELAND).  AGRICULTURAL  AND  FOOD 
CHEMISTRY  RESEARCH  DIV. 
Agriculture   and   Food   Science   Centre,    Belfast 
(Northern  Ireland).  Agricultural  and  Food  Chem- 
istry Research  Div. 
C.  J.  Watson,  and  S.  N.  Adams. 
The  Journal  of  Agricultural  Science  JASIAB,  Vol. 
107,  No.  1,  p  219-222,  August  1986.  4  tab,  10  ref. 

Descriptors:  'Wet  spring  conditions,  'Nitrogen 
fertilizers,  'Italian  ryegrass,  'Simulated  rainfall,  Ir- 
rigation, Crop  yield,  Phosphorus,  Potassium, 
Sodium,  Magnesium,  Herbage,  Ammonium  sulfate, 
Calcium  nitrate,  Ammonium  nitrate,  Plant  growth, 
Plant  physiology. 

Irrigation  was  employed  to  simulate  a  wet  spring 
season,  while  other  conditions  were  kept  the  same 
for  all  treatments  in  which  N  in  different  forms 
was  applied  to  Italian  ryegrass  cv.  RVP.  N  was 
applied  as  (NH4)2S04,  5Ca(N03)2- 

NH4NO3.10H20,  or  urea  in  the  presence  and  the 
absence  of  the  watering  treatment  (92  mm  of  irri- 
gation added  to  natural  rainfall  of  172  mm).  On 
average,  irrigation  signficantly  reduced,  and  all  N 
fertilizers  significantly  increased,  both  yield  and  N 
uptake.  When  no  irrigation  was  applied  there  was 
little  difference  between  N  forms  in  either  yield  or 
N  uptake  observed  at  first  cut.  With  irrigation, 
however,  N03-N  resulted  in  a  signficantly  lower 
dry  matter  yield  and  N  uptake  compared  to  ammo- 
nium sulfate  or  urea  N.  The  irrigation  treatment 
slightly  lowered  the  percentage  of  P,  K,  Na,  and 
Mg  in  the  herbage  at  first  cut.  At  the  second  cut 
there  was  no  significant  difference  between  the 
effects  of  the  form  of  N  or  watering  regime  on  dry 
matter  yield  or  N  uptake.  The  present  results  sup- 
port the  proposal  that,  under  high  rainfall  condi- 
tions, early  spring  N  should  be  applied  in  the 
NH4<+)  form  rather  than  the  N03(-)  form  to 
obtain  more  efficient  utilization  and  increased  dry 
matter  yield.  (Rochester-PTT) 
W87-03159 


MECHANIZED  TILLAGE  SYSTEMS  EFFECTS 
ON  PROPERTIES  OF  A  TROPICAL  ALFISOL 
IN  WATERSHEDS  CROPPED  TO  MAIZE, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic  entry  see  Field  2G. 

W87-03162 


COMPACTION  AND  ULLAGE  DEPTH  COM- 
BINATIONS FOR  WATER  MANAGEMENT 
AND  RICE  PRODUCTION  IN  LOW-RETEN- 
TTVE  PERMEABLE  SOILS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Agri- 
cultural Engineering. 

S.  Kar,  R.  P.  Samui,  J.  Prasad,  C.  P.  Gupta,  and  T. 
K.  Subramanyam. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  6,  No.  3, 
p   211-222,   February    1986.   2   fig,   7   tab,   7   ref. 

Descriptors:  'Soil  compaction,  'Tillage  depth, 
•Rice,  *Crop  yield,  *Soil  permeability,  Bulk  densi- 
ty, Infiltration  rate,  Surface  water  retention, 
Upland  rice,  Lowland  rice,  Puddling,  Wedge 
plow,  Power  tiller. 


Artificially  compacted  surface  and  subsurface 
layers  were  induced  in  soil  by  suitably  combining 
level  of  compaction  obtained  by  one  (Dl),  two 
(D2),  four  (D3),  or  six  (D4)  passes  of  an  iron  roller 
at  a  load  intensity  of  0.21  kg/sq  cm  and  post- 
compaction  tillage  or  puddling  depth  of  0  cm  (TO), 
5  cm  (Tl),  10  cm  (T2),  or  15  cm  (T3).  An  addition- 
al no-compaction  treatment  (DO)  was  included  in 
lowland  experiments.  Rice  yield  was  increased  sig- 
nificantly on  upland  by  artificially  compacting  the 
soil  to  D2.  However,  with  compaction  to  D3  and 
D4,  the  yield  decreased.  When  post-compaction 
tillage  was  adopted,  the  grain  yield  decreased  at 
low  compaction  level  (Dl,  D2)  but  increased  at 
high  compaction  level  (D3,  D4)  with  increase  in 
tillage  depth  form  0  to  15  cm.  The  maximum  grain 
yield  occurred  at  D3T1.  Higher  grain  yield  at 
D3T1,  D2T1,  and  D4T2  is  attributable  to  a  more 
favorable  soil  bulk  density  profile,  a  lower  infiltra- 
tion rate,  and  higher  surface  retention  of  water. 
The  efficiency  of  applied  N  fertilizer  apparently 
was  increased  at  these  compaction-tillage  depth 
combinations,  where  the  upland  rice  yield  experi- 
enced insignificant  reduction  with  decrease  in  N 
applicatin  rate  from  100  to  60  kg/ha.  Similar  trends 
of  yield  response  to  compaction-tillage  combina- 
tions were  observed  under  lowland  conditions. 
When  the  soil  was  puddled  (following  high  com- 
paction) with  a  wedge  plow  or  a  power  tiller,  rice 
yields  were  increased  by  48  to  56%,  respectively, 
over  yields  using  conventional  puddling  (without 
compaction).  The  yield  increased  further  with  the 
increase  in  intensity  of  puddling  using  a  power 
tiller.  (Rochester-PTT) 
W87-03163 


EFFECTS  OF  TDLLAGE  METHODS  AND 
WATER  REGIMES  ON  SOIL  PROPERTIES 
AND  YD2LD  OF  LOWLAND  RICE  FROM  A 
SANDY  LOAM  SOIL  IN  SOUTHWEST  NIGE- 
RIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 

For  primary  bibliographic  entry  see  Field  21. 
W87-03164 


EFFECT  OF  DEEP  TILLAGE  AND  CON- 
TROLLED TRAFFIC  ON  ROOT  GROWTH, 
WATER-USE  EFFICIENCY  AND  YIELD  OF  Ht- 
RIGATED  MAIZE  AND  WHEAT, 

Orange  Free  State  Univ.,   Bloemfontein  (South 

Africa).  Dept.  of  Soil  Science. 

A.  T.  P.  Bennie,  and  F.  J.  P.  Botha. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No. 

1/2,  p  85-95,  May  1986.  4  fig,  2  tab,  22  ref. 

Descriptors:  *Deep  tillage,  *Controlled  traffic, 
•Agricultural  machinery,  'Corn,  'Wheat,  'Crop 
yield,  'Water-use  efficiency,  'Irrigation,  Deep  rip- 
ping, Root  growth,  Plant  physiology,  Plant 
growth,  Field  tests. 

Field  trials  were  conducted  under  irrigation  in  an 
arid  climate  to  compare  the  conventional  tillage 
practice  with  two  controlled-wheel-traffic  prac- 
tices, each  consisting  of  deep  ribbing  of  the  subsoil 
followed  by  control  of  wheel  traffic  to  specific 
lanes  during  seedbed  preparation.  In  one  deep  till- 
age treatment,  the  traffic  lanes  were  kept  intact 
and  in  the  other  treatment  the  traffic  lanes  were 
loosened  during  the  last  cultivation  to  create  favor- 
able conditions  for  maximum  root  growth.  Deep 
ripping  and  controlled  traffic  led  to  a  significnant 
increase  in  rooting  depth,  rooting  density  in  the 
subsoil,  water  use  efficiency,  and  a  yield  increase 
of  30%  for  maize  and  19%  for  wheat.  Subsequent 
loosening  of  the  traffic  lanes  decreased  the  positive 
yield  effect  of  ripping  by  4%.  (Author's  abstract) 
W87-03165 


EFFECT  OF  TILLAGE  AND  MULCHING  ON 
SOIL  ENVIRONMENT  AND  COWPEA  SEED- 
LING GROWTH  UNDER  ARID  CONDITIONS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Div.  of  Soil-Water-Plant  Relationship  Studies. 
J.  P.  Gupta,  and  G.  K.  Gupta. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  3, 
p  233-240,  June  1986.  2  fig,  2  tab,  18  ref. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


Descriptors:  'Mulching,  'Tillage,  *Cowpeas, 
•Arid  conditions,  'Disk  harrowing,  'Charcoal  rot, 
'Dry  root  rot,  'Farm  management,  'Crop  yield, 
•Soil  temperature,  Seedling  emergence,  Plant 
growth,  Plant  physiology,  Soil  environment,  Plant 
pathology. 

The  effect  of  tillage  and  mulching  on  the  soil 
environment  and  cowpea  (Vigna  unguiculata  cv. 
FS-68)  seedling  growth  under  arid  conditions  was 
studied.  One  disking  and  three  diskings  with  a  disc 
harrow  up  to  15-cm  depth  improved  the  soil  envi- 
ronment and  increased  the  final  seedling  emer- 
gence count,  but  did  not  affect  the  population  of 
Macrophomina  phaseolina  (charcoal  rot  or  dry 
root  rot)  in  the  soil.  Disking  also  increased  plant 
growth  and  markedly  reduced  seedling  mortality. 
Placement  of  weed  mulch  between  the  crop  rows 
at  a  rate  of  6  t/ha  along  with  disking  treatments 
signficantly  increased  the  mean  moisture  status  of 
the  15-cm  soil  depth  by  1.4%  on  a  dry  weight 
basis,  significantly  decreased  the  mean  maximum 
temperature  of  the  10-cm  depth  (measured  at  2 
PM)  by  3.9  C  and  thus  increased  plant  growth  and 
dry  matter  production.  Mulching  also  markedly 
reduced  the  population  of  M.  phaseolina  and  the 
mortality  of  the  cowpea  seedlings.  (Author's  ab- 
stract) 
W87-03166 


RESPONSE  OF  CONSERVATION  TILLAGE 
SORGHUM  TO  GROWING  SEASON  PRECIPI- 
TATION, 

Agricultural    Research    Service,    Bush  land,    TX. 

Conservation  and  Production  Lab. 

P.  W.  Unger,  J.  L.  Steiner,  and  O.  R.  Jones. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  4, 

p.  291-300,  August  1986.  2  fig,  2  tab,  26  ref. 

Descriptors:  'Sorghum,  'Conservation  tillage, 
•Growing  season,  'Rainfall,  'Crop  residue,  'Crop 
yields,  Regression  analysis,  Plant  growth,  Plant 
physiology,  Litter. 

Previous  results  had  suggested  that  sorghum  re- 
sponded positively  to  growing  season  precipitation 
when  increasing  amounts  of  residue  remained  on 
the  soil  during  the  growing  season.  The  present 
investigation  attempted  to  evaluate  this  response  to 
growing  season  precipitation  through  statistical 
analyses  of  data  from  five  earlier  tillage  and  resi- 
due placement  studies.  Regression  analyses  showed 
that  sorghum  grain  yields  increased  with  increas- 
ing amounts  of  surface  residues  at  planting  time. 
Differences  in  response  of  grain  yield  to  precipita- 
tion were  greatest  in  the  vegetative  period.  For 
that  period,  grain  yields  increased  0.014  megagram 
(Mg)/ha  per  mm  of  precipitation  when  residue 
amounts  ranged  from  0  to  0.4  Mg/ha  and  0.027 
Mg/ha  per  mm  of  precipitation  when  residue 
amounts  were  >3.2  Mg/ha.  Differences  in  re- 
sponse to  rainfall  in  the  heading  and  grain  filling 
period  were  lower  or  negligible.  (Rochester-PTT) 
W87-03167  ; 


EVAPORATION  AND  REDISTRIBUTION  OF 
SALTS  IN  A  SILT  LOAM  SOIL  AS  AFFECTED 
BY  TILLAGE  INDUCED  SOIL  MULCH, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India) 
P.  S.  Minhas,  B.  K.  Khosla,  and  S.  S.  Prihar. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  4, 
p  301-313,  August  1986.  9  fig,  2  tab,  30  ref. 

Descriptors:  'Evaporation,  'Soil  water,  'Soil  sa- 
linity, 'Permeability  coefficient,  'No-tillage  man- 
agement, 'Mulch,  Unsaturated  zone,  Salinization. 

Soil  water  evaporation,  redistribution  of  surface 
applied  salts  and  unsaturated  hydraulic  conductivi- 
ty were  determined  in  field  plots  of  a  silt  loam  soil 
kept  either  unfilled  or  tilled  to  a  depth  of  5  cm  2-3 
days  folowing  irrigation.  The  hydraulic  gradients 
measured  were  comparatively  steeper  and  the  zone 
of  zero  flux  during  drying  occurred  at  greater 
depths  in  unfilled  than  tilled  soil.  Tillage-induced 
soil  mulch  reduced  evaporation  losses,  but  its  ef- 
fectiveness decreased  during  high  external  evapo- 
rative demand  conditions.  Due  to  reduction  in 
upward  movement  of  water,  shallow  tillage  result- 
ed in  decreased  upward  movement  of  salts  and 
thus,  increased  efficiency  of  leaching  during  inter- 


mittent ponding.  Empirical  relationships  describing 
the  leaching  process  showed  a  net  saving  of  12.7% 
in  water  required  to  attain  70%  removal  of  surface 
accumulated  salts.  Increase  in  unsaturated  hydrau- 
lic conductivity  of  soil  due  to  salinization  was 
observed.  (Rochester-PTT) 
W87-03168 


EFFECT  OF  SUBSOILING  AND  HUUGATION 
ON  POTATO  PRODUCTION, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

C  W.  Ross. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  4, 

p  315-325,  August  1986.  5  fig,  1  tab,  20  ref,  append. 

Descriptors:  'Subsoiling,  'Irrigation,  'Potatoes 
yield,  'Fertilizers,  Deep  chiseling,  Washington, 
Columbia  basin,  Subsoil  physical  conditions,  Ctibic 
polynomial  regressions,  Root  system,  Drought, 
Plant  water  relations,  Plant  physiology. 

Deep  chiseling  between  potato  rows,  with  simulta- 
neous incorporation  of  fertilizer,  was  used  to  break 
up  thin  tillage  pans  in  silty-textured  soils  in  the 
Columbia  Basin  of  Washington  State,  enabling 
deeper  root  development.  The  effects  of  subsoiling 
on  physical  conditions  and  on  potato  production 
were  examined  under  varying  rates  of  irrigation. 
Deep  tillage  decreased  soil  strengths  and  bulk  den- 
sities and  increased  porosity  to  depths  of  10-16  cm 
below  the  pans.  These  improved  subsoil  physical 
conditions  resulted  in  deeper  root  penetration,  but 
the  additional  rooting  only  amounted  of  a  small 
increase  in  the  total  root  system.  Cubic  polynomial 
regressions  demonstrated  that  subsoiling  signifi- 
cantly increased  potato  yields  under  very  droughty 
conditions  but  had  no  significant  effects  at  interme- 
diate (near  optimum)  levels  of  water  application. 
Potato  quality  (percentage  of  U.S.  No.  1  grade 
tubers  and  tuber  specific  gravity)  was  generally 
unaffected  by  deep  tillage.  (Author's  abstract) 
W87-03169 


EFFECTS  OF  IN-ROW  AND  INTERROW  SUB- 
SOILING  AND  TIME  OF  NITROGEN  APPLI- 
CATION ON  GROWTH,  STOMATAL  CON- 
DUCTANCE AND  YIELD  OF  STRIP-TILLED 
CORN, 

Alabama  Agricultural  Experiment  Station, 
Auburn. 

D.  W.  Reeves,  and  J.  T.  Touchton. 
Soil  and  Tillage  Research,  Vol.  7,  No.  4,  p  327-340, 
August  1986.  5  fig,  5  tab,  17  ref. 

Descriptors:  'Strip-tillage,  'Irrigation,  'Corn, 
'Subsoiling,  Nitrogen  fertilizers,  'Crop  yield, 
•Plant  growth,  *Stomatal  conductance,  Plant 
physiology,  Plant  water  relations,  Continuous  cul- 
tivation. 

Corn  was  strip-till  planted  and  grown  under  irriga- 
tion for  2  yr  at  one  location  and  1  yr  at  another 
location  to  study  the  effects  of  subsoiling  and 
placement  and  timing  of  N  application  (157  kg/ha) 
on  plant  growth,  stomatal  conductance,  and  yield. 
N  applied  5  wk  after  planting  resulted  in  higher 
yields  than  when  applied  at  planting,  In-row  sub- 
soiling  at  planting,  interrow  subsoiling  5  wk  after 
planting,  and  subsoiling  in-row  at  planting  plus 
interrow  5  wk  later  resulted  in  increased  stomatal 
conductance  between  irrigations.  Delaying  N  ap- 
plication resulted  in  decreased  stomatal  conduct- 
ance in  treatments  that  were  in-row  subsoiled  at 
planting.  Grain  yields  were  lower  without  than 
with  subsoiling,  especially  when  N  was  applied  at 
planting.  When  water  was  not  limiting,  subsoiling 
interrow  5  wk  after  planting  was  as  effective  in 
increasing  grain  yield  as  in-row  subsoiling  at  plant- 
ing. In  one  test,  the  highest  grain  yield  (9.96  t/ha) 
resulted  from  the  cumulative  effect  of  subsoiling 
in-row  atplanting  plus  interrow  5  wk  later.  (Roch- 
ester-PTT) 
W87-03170 


PHYSICAL  ENVIRONMENT  NEAR  THE  SUR- 
FACE OF  PLOWED  AND  NO-TILLED  SOILS, 

Science  and  Education  Administration,  Lincoln, 

NE 

For   primary   bibliographic  entry  see   Field   2G. 

W87-03I71 
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PRODUCTION  FUNCTION  FOR  COTTON 
WITH  DATED  IRRIGATION  QUANTITIES 
AND  QUALITIES, 

California  Univ.,  Riverside. 

A.  Dinar,  K.  C.  Knapp,  and  J.  D.  Rhoades. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  11,  p  1519-1525,  October  1986.  5  fig,  6  tab,  27 

ref. 

Descriptors:  *Crop  water,  *IrrigatJon  practices, 
•Irrigation  water,  *Impaired  water  use,  Cotton, 
Saline  water,  Evapotranspiration,  Soil  water,  Soil 
salinity,  Model  studies. 

A  dynamic  crop-water  production  function  model 
is  estimated  for  cotton.  Evapotranspiration  (ET) 
depends  on  soil  moisture  and  soil  salinity  which  in 
turn  depend  on  irrigation  volumes  and  qualities. 
Crop  yield  is  a  function  of  ET.  A  maximum  likeli- 
hood approach  is  developed  for  estimating  the  ET 
function  when  moisture  and  ET  observations  are 
not  available  on  a  daily  basis.  The  estimated  ET 
function  varies  by  crop  growth  stage  and  generally 
shows  decreasing  ET  as  soil  water  potential  de- 
creases. Soil  salinities  following  irrigation  are  ex- 
plained quite  well  using  a  piston  flow  model  of  salt 
transport.  Several  yield-ET  relations  are  estimated. 
The  model  can  be  used  for  predicting  crop  yield, 
ending  soil  salinity  and  soil  moisture  levels,  and 
drainage  volumes  and  qualities,  given  irrigation 
timing,  quantity  and  quality  of  applied  water,  and 
initial  levels  of  soil  salinity  and  soil  moisture.  (Au- 
thor's abstract) 
W87-03189 


TRANSPORT  OF  CONSERVATIVE  TRACERS 
IN  THE  FTELD  UNDER  INTERMITTENT 
FLOOD  BIRIGATION, 

Agricultural    Research    Service,    Phoenix,    AZ 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-03191 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


ENVIRONMENTAL  DESIGNS  FOR  STREAM- 
BANK  PROTECTION  PROJECTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Effects  Lab. 
For  primary  bibliographic  entry  see  Field  6G. 
W87-02621 


COMPARISON     OF     MOBED     AND     HEC-6 
RIVER  FLOW  MODELS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02669 


DESIGNING  FOR  DYNAMIC  EQLTLIBRIUM 
IN  STREAMS, 

Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02929 


FLUVIAL  PROCESSES  AND  MORPHOLOGI- 
CAL THRESHOLDS  IN  INCISED  CHANNEL 
RESTORATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-02930 


MORPHOLOGICAL    FEATURES   OF   SMALL 
STREAMS:  SIGNIFICANCE  AND  FUNCTION, 

Oregon   State  Univ.,  Corvallis.   Dept.  of  Forest 
Engineering. 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


R.  L.  Beschta,  and  W.  S.  Plans. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  369-380,  June  1986.  10  fig,  51  ref. 

Descriptors:  'Channel  morphology,  •Channel  ero- 
sion, •Small  streams,  •Aquatic  habitats.  Aquatic 
plants.  Streams,  Habitats,  Pools,  Riffles,  Stream 
banks,  Roughness  coefficient,  Fisheries,  Bed-load 
discharge.  Bank  stabilization. 

Land  managers  are  becoming  increasingly  aware 
of  the  importance  of  small  streams.  Where  channel 
morphology  is  modified  or  structural  features  are 
added,  stream  dynamics  and  energy  dissipation 
need  to  be  considered.  Unit  stream  power,  defined 
as  the  time-rate  loss  of  potential  energy  per  unit 
mass  of  water,  can  be  reduced  by  adding  stream 
obstructions,  increasing  channel  sinousity,  or  in- 
creasing flow  resistance  with  large  roughness  ele- 
ments such  as  woody  root  systems,  logs,  boulders, 
or  bedrock.  Morphological  features  of  small 
streams  are  pools,  riffles,  bed  material,  and  channel 
banks.  Pools,  are  important  rearing  habitats  for 
fish.  Riffles  represent  storage  locations  for  bed 
material  and  are  generally  utilized  for  spawning. 
The  particle  sizes  and  distributions  of  bed  material 
influence  channel  characteristics,  bedload  trans- 
port, food  supplies  for  fish,  spawning  conditions, 
cover,  and  rearing  habitat.  Riparian  vegetation 
helps  stabilize  channel  banks  and  contributes  in 
various  ways  to  fish  productivity.  Understanding 
each  stream  feature  individually  and  in  relation  to 
all  others  is  essential  for  proper  stream  manage- 
ment. Channel  morphology  must  ultimately  be 
matched  to  the  hydraulic,  geologic,  and  vegetative 
constraints  of  a  particular  location.  (Author's  ab- 
stract) 
W87-02931 


STREAM  IMPROVEMENTS  AND  FISH  RE- 
SPONSE: A  BIO-ENGINEERING  ASSESS- 
MENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

J.  F.  Orsborn,  and  J.  W.  Anderson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  381-388,  June  1986.  3  fig,  1  tab,  23  ref. 

Descriptors:  'Stream  improvements,  'Interagency 
cooperation,  'Bio-engineering,  •Performance  eval- 
uation, •Fisheries,  Habitats,  Fish  physiology. 

The  positive  impacts  of  human  modifications  of 
natural  streams  are  achieved  through  careful  and 
timely  planning,  design,  installation  and  monitoring 
of  projects.  Negative  impacts  are  the  results  of 
rush  jobs  dictated  by  available  money,  a  lack  of 
consideration  for  limiting  factors,  untrained  and 
inexperienced  personnel,  force-fitting  structures  in- 
stead of  bending  the  flow,  lack  of  a  watershed 
plan,  poor  communication  and  cooperation  among 
disciplines,  not  using  the  team  approach,  and  single 
habitat  solutions  which  neglect  diversity  and  artifi- 
cial constraints.  These  problems  are  discussed  as  an 
integrated,  bio-engeneering  approach  threaded 
throughout  the  discussion  of  the  problems  and 
benefits  associated  with  stream  improvements  and 
fish  response.  A  general  systems  approach  is  pre- 
sented which  uses  common  language  as  a  focal 
point  for  interdisciplinary  communication,  which  is 
one  of  the  major  problems  in  resource  manage- 
ment. Various  conceptual  models  have  been  dis- 
cussed to  describe  system  complexities,  and  factors 
which  constrain  project  evaluation  in  terms  of 
biological,  physical,  economic  and  other  compo- 
nents. Conclusions  followed  by  recommendations 
for  concerted  and  diversified  efforts  to  improve 
our  success  in  stream  stewardship.  (Author's  ab- 
stract) 
W87-02932 


MANAGEMENT  OF  INSTREAM  FLOWS 
THROUGH  RUNOFF  DETENTION  AND  RE- 
TENTION, 

Bureau   of  Land   Management,    Lakewood,   CO. 

Denver  Service  Center. 

B.  P.  Van  Haveren. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  399-404,  June  1986.  2  fig,  31  ref. 

Descriptors:  •Instream  flows,  'Reservoirs,  'Flood 
control,  'Flow  control,  'Runoff  control,  'Runoff 


detention,  'Retention,  Flow,  Hydrograph  modifi- 
cation, Streamflow  simulation.  Feasibility  studies. 

The  use  of  reservoirs  and  land  treatments  to 
manage  streamflow  for  the  maintenance  or  enchan- 
cement of  instream  flow  values  is  a  valid  concept. 
Large  reservoirs  have  been  used  for  flood  control 
and  water-supply  regulation  while  smaller  struc- 
tures have  enjoyed  widespread  use  for  soil  and 
water  conservation  in  headwater  areas.  Where  res- 
ervoir releases  can  be  controlled,  it  is  technically 
feasible  to  regulate  flows  for  the  enhancement  of 
instream  values.  Retention  and  detention  structures 
and  land  treatments,  implemented  for  soil  and 
water  conservation  purposes,  have  often  had  fa- 
vorable effects  on  the  streamflow  hydrograph.  De- 
creases in  peak  flows  and  increases  in  low  flows 
have  been  documented.  Design  concepts  for 
runoff-control  structures  are  discussed  in  relation 
to  instream  flow  management  objectives.  Hydro- 
logic  simulation  is  offered  as  a  potential  tool  for 
project  design  and  feasibility  analysis.  (Author's 
abstract) 
W87-02934 


TENMTLE  CREEK:  A  STUDY  OF  STREAM  RE- 
LOCATION, 

Colorado  Div.  of  Wildlife,  Fort  Collins. 

W  H  Babcock 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  405-415,  June  1986.  3  fig,  3  tab,  7  ref.  Colorado 

Div.  of  Wildlife  Federal  Aid  Project  F-54-R. 

Descriptors:  'Tenmile  Creek,  'Stream  relocation, 
•Tenmile  Canyon,  'Fish  habitats,  'Stream  im- 
provements, Denver,  Fish,  Aquatic  insects,  Chan- 
neling, Channel  morphology,  Fish  biomass,  Popu- 
lation density,  Construction. 

To  facilitate  the  construction  of  Interstate  70, 
which  ran  through  Tenmile  Canyon  west  of 
Denver,  a  three  mile  long  creek  was  relocated. 
The  project  costing  0.5  million  dollars  was  de- 
signed to  provide  fish  habitats  of  equal  value  to 
these  present  before  construction  or,  if  possible,  to 
improve  the  habitat.  After  two  years  of  construc- 
tion, a  4  percent  chance  flood  occured  at  the 
project  area  which  made  almost  75  percent  of  the 
habitat  stuctures  ineffective.  Pool-riffle  ratios  and 
quantity  and  quality  of  spawning  areas  remained 
essentially  unchanged.  Population  estimates  indi- 
cated an  increase  in  the  number  of  fish  in  the 
postconstruction  period  compared  to  preconstruc- 
tion  numbers.  Fish  biomass  estimates  for  the 
project  area  were  comparable  for  the  two  periods. 
Aquatic  invertebrate  populations  had  not  anged  as 
were  indicated  by  comparison  of  three  pre-  and 
postconstruction  indices.  Rock  deflectors  and  large 
habitat  rocks  were  the  only  improvements  likely  to 
survive  the  flood  and  these  structures  had  provid- 
ed an  improvement  in  fish  habitat  throughout  the 
study  period.  The  4  percent  chance  flood  con- 
toured the  stream  components  much  like  the  origi- 
nal channel  regardless  of  man's  efforts.  (Author's 
abstract) 
W87-02935 


POND  MAINTENANCE, 

H.  J.  Ritzer. 

Grounds  Maintenance,  Vol.  21,  No.  5,  p  18+,  May 

1986. 

Descriptors:  'Ponds,  'Aquatic  weed  control,  Her- 
bicides, Mechanical  control,  Mechanical  equip- 
ment, Aerators,  Shading. 

There  are  many  aquatic  weed  control  methods, 
each  having  advantages  and  disadvantages.  The 
relative  benefits  of  aquatic  herbicides,  mechanical 
harvesting  equipment,  shading  techniques  and  me- 
chanical aerators  for  removal  and  control  of  aquat- 
ic weeds  in  ponds  are  discussed.  (Michael-PTT) 
W87-03018 

4B.  Groundwater  Management 


LXTAPA  DRAFT  AGREEMENT  RELATING  TO 
THE  USE  OF  TRANSBOUNDARY  GROUND- 
WATERS, 


New   Mexico   Univ.,   Albuquerque.    Natural    Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-02592 


ALTERNATIVES  TO  THE  USE  OF  AGRICUL- 
TURAL DRAINAGE  WELLS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural 

Economics. 

R.  S.  Kanwar,  J.  L.  Baker,  and  S.  W.  Melvin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  573-579,  August  1986.  2  fig,  4  tab,  20  ref. 

Descriptor:  'Drainage  wells,  'Water  pollution 
sources,  'Water  pollution  control,  •Agricultural 
runoff,  *Drainage  effects,  'Groundwater  pollution, 
Iowa,  Agricultural  hydrology,  Drainage  practices, 
Drinking  water,  Economic  evaluation,  Economic 
impact,  Economic  prediction. 

A  large  number  of  agricultural  drainage  wells 
(ADWs)  that  are  located  in  north-central  Iowa 
permit  sediments,  pesticides,  nitrate  and  bacteria  to 
enter  regional  aquifers  used  as  drinking  water 
sources.  Some  possible  alternatives  to  control  the 
entry  of  drainage  waters  into  groundwater  systems 
are  reported  and  a  methodology  for  comprehen- 
sive economic  feasibility  studies  of  alternative 
drainage  outlets  is  described.  The  estimated  cost  of 
providing  main  subsurface  drains  range  from  $220 
to  $960  per  hectare.  If  ADWs  were  eliminated 
without  providing  alternative  drainage,  the  esti- 
mated average  loss  to  area  farmers  would  be  at 
least  $270  per  hectare  in  reduced  crop  yields.  Man- 
agement practices  to  reduce  pollutant  load  in 
ADW  drainage  water  are  also  examined.  (Author's 
abstract) 
W87-02624 


EFFICIENT  RESPONSE  MATRLX  METHOD 
FOR  COUPLING  A  GROUNDWATER  SIMU- 
LATOR AND  A  REGIONAL  AGRICULTURAL 
MANAGEMENT  MODEL, 

Safeway  Stores,  Inc.,  Oakland,  CA. 
P.  H.  Lemoine,  E.  G.  Reichard,  and  I.  Remson. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
3,  p  417-424,  June  1986.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Groundwater  levels,  'Groundwater 
simulator,  'Agricultural  management  models,  'Sa- 
linas Valley,  *  Mathematical  models,  Aquifers, 
Groundwater  models,  Groundwater  recharge, 
Coupled  models,  Pumping,  Mathematical  equa- 
tions, Drawdown. 

Consistent  equations  which  relate  the  annual 
changes  in  groundwater  depth  in  a  given  manage- 
ment subregion  to  the  pumping  and  recharge 
stresses  in  all  management  subregions.  An  efficient 
response  matrix  method  was  developed  by  extend- 
ing the  concept  of  response  matrix  to  consider 
'active'  and  'passive'  effects.  This  method  was  de- 
veloped for  coupling  a  groundwater  simulator  and 
a  regional  agricultural  management  model,  and 
aimed  at  eliminating  the  need  to  store  all  of  the 
recovery  information  from  preceding  time  periods. 
Active  effects  are  those  which  occur  during  the 
actual  application  of  a  pumping  or  recharge  stress 
while  passive  effects  represent  the  recovery  of 
water  levels  from  an  initial  departure  from  steady- 
state  conditions  at  the  beginning  of  a  time  step. 
Derivation  of  the  required  matrices  and  a  numeri- 
cal example  are  presented  for  the  Salinas  Valley 
groundwater  basin  in  California.  (Author's  ab- 
stract) 
W87-02936 


REGIME  OF  GROUND  WATER  OF  SEMBER- 
IANAQUD7ER, 

Belgrade  Univ.  (Yugoslavia).  Faculty  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03043 


RESULTS  OF  PUMPING  TESTS  IN  THE 
DECCAN  TRAP  BASALTS  OF  CENTRAL 
INDIA, 

Geraghty  and  Miller,  Inc.,  Hackensack,  NJ. 
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For  primary  bibliographic  entry  see  Field  2F. 
W87-03076 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


TRANSPORT  AND  LOSS  OF  NITROUS  OXIDE 
ES  SOIL  WATER  AFTER  FOREST  CLEAR- 
CUTTING, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02912 


TENMILE  CREEK:  A  STUDY  OF  STREAM  RE- 
LOCATION, 

Colorado  Div.  of  Wildlife,  Fort  Collins. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-02935 


DISTRIBUTION  OF  BENTHIC  MACROINVER- 
TEBRATES  IN  A  STREAM  EXPOSED  TO 
URBAN  RUNOFF, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Office  of  Science  and  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02939 


POLLUTANTS  ASSOCIATED  WITH  SAND 
AND  SALT  APPLIED  TO  ROADS  IN  MINNE- 
SOTA, 

Metropolitan  Council,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02943 


MODELLING  OF  EVDUSTRIAL  ECOLOGICAL 
SYSTEMS  FOR  EVALUATION  OF  HEALTH 
SERVICES, 

University   of  Occupational   and   Environmental 

Health,  Kitakyushu  (Japan).  School  of  Medicine. 

H.  Ogawa,  K.  Sato,  N.  Jo,  K.  Noro,  and  K. 

Tsuchiya. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  329-339,  May  1986.  6  fig,  1  tab,  4  ref. 

Descriptors:  'Industry,  'Health  services,  •Simula- 
tion models,  'Ecological  models,  *Japan,  Simula- 
tion, Agriculture,  Manufacturing,  Mathematical 
models,  Scenario,  History,  Service  sector,  Death 
rates,  Disease  incidence,  Human  population,  Pre- 
diction, Econometric  models,  Pollution,  Carrying 
capacity. 

A  macroscopic  industrial  ecological  model  was 
developed  to  investigate  the  effects  of  changes  in 
industrial  structure  on  social  well-being  in  general 
and  health  services  in  particular.  The  model  is 
composed  to  various  measures  of  industrial  and 
employment  structures,  social  and  economic 
stocks,  and  environmental  and  pollution  indicators 
as  well  as  the  health  services  sector.  The  simula- 
tion model  was  calibrated  using  available  data  for 
Japan  over  the  last  60  yr  and  a  simulation  was 
conducted  covering  the  period  1920-1980.  The 
model  results  indicated  a  gradual  shift  in  the  indus- 
trial structure  of  Japan,  from  agriculture,  light 
manufacture,  and  heavy  industry  in  the  past  to 
more  emphasis  on  commercial  and  service  indus- 
tries in  recent  and  future  years.  This  scenario 
would  be  associated  with  improvements  in  living 
standards,  resulting  in  enhanced  health  service  ca- 
pability and  lower  death  rate,  but  with  increasing 
adult  disease  rates  and  decreasing  environmental 
capacity  to  absorb  pollution  in  the  year  2000. 
(Rochester-PTT) 
W87-02979 


CHANGES  IN  CATCHMENT  RUNOFF  FOL- 
UJWING  DRAINAGE  AND  AFFORESTATION, 

Institute  of  Hydrology,  Wallingford  (England). 
M.  Robr 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  71-84,  September  1986.  5  fig,  3  tab,  30  ref.  I.  H. 
P.  MI  Project  6.1. 


Descriptors:  'Catchment  areas,  'Runoff,  'Drain- 
age, 'Reforestation,  Forestry,  Flow  patterns,  Rain- 
fall-runoff relationships,  Storm  runoff,  Surface 
flow,  Soil  water,  Channel  flow. 

In  many  parts  of  N.  Europe  artificial  drainage  is 
necessary  to  establish  plantation  forestry.  Data  was 
collected  from  a  small  catchment  to  study  the 
hydrological  effects  of  a  change  in  land  use  from 
rough  moorland  to  plantation  forestry.  The  forest 
is  not  yet  mature,  so  the  results  to  date  mainly 
relate  to  the  forestry  drainage.  The  drainage  result- 
ed in  a  samll  increase  in  the  annual  yields,  largely 
through  an  increase  in  low  flows.  This  increase 
was  of  a  similar  magnitude  to  that  resulting  from 
year  to  year  weather  variability.  Drainage  also 
altered  the  pattern  of  storm  responses  due  to  the 
reduced  surface  flow  travel  distances  to  a  channel. 
The  time  to  maximum  flow  was  reduced  by  about 
one  third.  Peak  flows  were  increased  by  the  order 
of  20%  and  although  this  decreased  with  time,  as 
the  plantation  forest  grew  and  vegetation  colo- 
nized the  drains,  10  yrs  after  drainage  peak  flows 
were  still  10%  higher  than  before.  Dip  well  data 
demonstrated  the  limited  effect  of  the  drains  on 
soil  moisture,  with  little  increase  in  the  soil  water 
storage  available  to  'buffer'  storm  rainfall.  (Au- 
thor's abstract) 
W87-03072 


OVERCOMING  NATURAL  AND  MAN-MADE 
OBSTACLES  TO  SOLVE  URBAN  FLOODING 
PROBLEMS, 

Killam  (Elston  T.)  Associates,  Inc.,  Millburn,  NJ. 
N.  M.  DeNichilo. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  111- 
102,  September  1986. 

Descriptors:  'Urban  drainage,  Pumping  plants, 
Flooding,  Detention  reservoirs,  Hydrology,  Flood 
control,  Newark,  Design  criteria,  Flow  character- 
istics. 

Flooding  in  Newark,  NJ  had  been  a  concern  for  a 
number  of  years.  The  flooding  in  many  low-lying 
areas  was  due  primarily  to  backwater  and  tidal 
effects  from  the  main  drainage  channels  that 
convey  the  flood  water  to  Newark  Bay.  Flooding 
occurred  even  during  relatively  minor  storms  due 
to  the  small  difference  in  elevation  between  the 
street  level  and  the  water  level  in  Newark  Bay  and 
the  Peripheral  Ditch  around  Newark  International 
Airport.  The  recently  completed  Newark  Mea- 
dowlands  Storm  Water  Pumping  Station  was  de- 
signed to  alleviate  the  flooding  problem.  The  pump 
station  was  designed  not  merely  to  pump  the  ditch 
when  storms  occur,  but  to  maintain  a  water  eleva- 
tion low  enough  prior  to  a  storm  to  allow  the  ditch 
to  provide  storage  and  serve  as  a  detention  basin. 
Designed  to  pump  at  a  maximum  rate  of  1,000  cfs 
(450,000  gpm),  the  pumping  station  is  capable  of 
preventing  small  storms  from  creating  flooding. 
An  extensive  hydrologic  study  was  conducted  to 
determine  the  optimum  operating  levels  and  dis- 
charge rates  associated  with  the  station.  Due  to  the 
complexity  of  the  system,  it  was  necessary  to  make 
several  simplifying  assumptions.  For  example,  it 
was  assumed  that  obstructions  in  the  tributary 
drainage  systems  would  first  be  removed  to  permit 
them  to  carry  their  full  capacity.  The  study  indi- 
cated that  the  existing  drainage  systems  were  capa- 
ble of  delivering  a  peak  flow  of  approximately 
1,800  cfs  to  the  Peripheral  Ditch  system.  This  peak 
flow  was  estimated  to  be  greater  than  the  peak  due 
to  a  one-year  storm,  but  less  than  that  of  a  five- 
year  storm.  Operation  of  the  system  during  and 
after  Hurricane  Gloria  (1985),  special  design  fea- 
tures and  conclusions  were  also  discussed.  (Alexan- 
der-PTT) 
W87-03118 


MECHANIZED  TILLAGE  SYSTEMS  EFFECTS 
ON  PROPERTIES  OF  A  TROPICAL  ALFISOL 
IN  WATERSHEDS  CROPPED  TO  MALZE, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For   primary  bibliographic  entry  see   Field   2G. 

W87-03162 


EVAPORATION  AND  REDLSTRIBUTION  OF 
SALTS  IN  A  SIXT  LOAM  SOIL  AS  AFFECTED 
BY  ULLAGE  INDUCED  SOU  MULCH, 

Central  Soil  Salinity  Research  Inst.,  Kama!  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03168 


EFFECT  OF  SUBSOHJNG  AND  IRRIGATION 
ON  POTATO  PRODUCTION, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03169 


RUNOFF  PROCESSES  AND  DISSOLVED  SUB- 
STANCES DURING  FLOOD  EVENTS  IN 
SMALL  DIFFERENTLY  USED  DRAINAGE 
AREAS, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03283 


COMPARISON  OF  WATER  QUALITY  IN 
DRAINAGE  BASINS  UNDER  AGRICULTURAL 
AND  FOREST  LAND  USE, 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 

biologie  und  Landeskultur. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03307 


4D.  Watershed  Protection 


IMPACTS  OF  WATER  QUALITY  IMPROVE- 
MENT ON  SITE  VISITATION:  A  PROBABJXIS- 
TIC  MODELING  APPROACH, 

Economic  Research  Service,  Washington,  DC. 
M.  O.  Ribaudo,  C.  E.  Young,  and  J.  S.  Shortle. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
4,  p  559-563,  August  1986.  1  tab,  10  ref. 

Descriptors:  'Water  quality,  'Mathematical 
models,  'Recreation  demand,  'Probabilistic  proc- 
ess, Mathematical  equations,  Prediction,  Bays, 
Vermont,  Recreation  facilities,  Water  demand. 

A  probabilistic  choice  model  is  used  to  determine 
whether  a  demand  model  for  a  recreation  site 
should  include  non-users  in  the  sample.  The  model 
is  applied  to  the  St.  Albans  Bay,  Vermont  recre- 
ational area.  A  hypothetical  improvement  in  water 
quality  was  shown  to  greatly  increase  the  probabil- 
ity of  at  least  one  visit  to  the  bay,  which  implies 
that  many  people  who  do  not  presently  use  the  bay 
might  do  so  if  water  quality  were  improved.  A 
demand  model  for  predicting  site  visitation  must 
include  current  non-users  in  the  sample  because 
failure  to  do  so  would  be  misleading  in  predictions 
of  future  demand.  (Michael-PTT) 
W87-02622 


WATERSHED  MODELING  FOR  FHtE  MAN- 
AGEMENT PLANNING  EV  THE  NORTHERN 
ROCKY  MOUNTAINS, 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkeley,  CA. 

D.  F.  Potts,  D.  L.  Peterson,  and  H.  R.  Zuuring. 
Research  Paper  PSW-177,  October  1985.  4  fig,  4 
tab,  19  ref. 

Descriptors:  'Model  studies,  'Watersheds,  'Rocky 
Mountains,  'Fire  management,  Watershed  man- 
agement, Simulation  analysis,  Water  yield. 

Two  simulation  models  were  adapted  to  estimate 
postfire  changes  in  water  yield  and  sediment  pro- 
duction in  northern  Rocky  Mountain  watersheds. 
Data  on  topography,  vegetation,  and  climate  were 
used  to  simulate  expected  changes  in  resource  pro- 
duction and  value  after  wildfire.  Management  deci- 
sions were  incorporated  into  the  simulation  ap- 
proach. The  results  suggest  that  water  yield  in- 
creases were  most  affected  by  the  amount  of  basal 
area  killed  by  fire  and  removed  by  salvage  logging, 
that  estimated  postfire  due  to  increased  water  yield 
were  substantial,  and  that  losses  due  to  increased 
sedimentation  were  negligible.  This  simulation  ap- 
proach can  be  useful  to  managers  who  need  to 
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rtimate   long-term  changes  in  water  yield  and 
alue  caused  by  wildfire.  (Author's  abstract) 
W-03323 

I  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

iA.  Identification  Of,  Pollutants 

OXICITY  TESTS  OF  AQUATIC  POLLUT- 
uNTS  BY  USING  CX)MMON  DUCKWEED, 

Uinois  State  Water  Survey,  Peoria.  Water  Quality 

ection. 

V.  Wang. 

Lnvironmental    Pollution    (Series    B)    EPSPDH, 

foL  11,  No.  1,  p  1-14,  1986.  6  fig,  4  tab,  20  ref. 

)escriptors:  •Duckweed,  •Illinois,  *Bioassay, 
Water  quality  standards,  Barium,  Cadmium,  Iron, 
fickel,  Selenium,  Boron,  Chromium,  Copper, 
.ead.  Phenols,  Ecosystem. 

I  phytoassay  procedure  was  developed  for  use 
kith  the  common  duckweed.  The  assay  is  simple, 
ensitive  and  economical.  Those  substances  evalu- 
ted  for  relative  toxicity  by  the  phytoassay  includ- 
d  most  of  the  constituents  listed  in  general  stand- 
irds  for  water  quahty  from  the  state  of  Illinois. 
iased  on  duckweed  assay,  the  maximum  permissi- 
ile  concentrations  of  Ba,  Cd,  Fe,  Ni  and  Se  are 
ower  than  the  water  quahty  standards.  Similar 
units  for  B,  Cr,  Cu,  F,  Pb,  Mn,  S04,  and  phenol 
ire  higher  than  those  concentrations  stipulated  in 
he  water  quahty  standards.  For  CI  and  Zn,  the 
units  developed  by  the  phytoassay  are  equal  to  the 
tandards.  The  results  suggest  that  duckweed,  a 
loating.  widespread,  fast-growing  plant,  is  a  prom- 
sing  indicator  of  aquatic  toxicity.  The  significance 
>f  a  phytoassay  is  that  plants  are  an  essential  pan 
)f  an  ecosystem,  and  as  such,  they  should  be 
jrotected  in  order  to  achieve  a  healthy  environ- 
nent.  The  strength  of  the  duckweed  assay  is  that  it 
s  simple,  inexpensive,  and  sensitive.  It  requires  no 
special  skills  and  equipment.  It  can  be  used  for 
icreening  or  monitoring  aquatic  toxicity.  Any  indi- 
:ation  of  toxicity  can  then  be  followed  up  with  a 
fish  assay,  if  desired.  Duckweed  assay  should  be 
further  explored  so  that  its  value  can  be  evaluated 
when  more  data  are  available.  (Peters-PTT) 
W87-02582 


CinONE  (AUSTROVENUS)  STUTCHBURYI,  A 
NEW  ZEALAND  COCKLE,  AS  A  BIO-LNDICA- 
TOR  FOR  LEAD  POLLUTION, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Chemistry. 
N.  G.  Purchase,  and  J.  E.  Fergusson. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.  11,  No.  1,  p  137-151,  1986.  4  fig,  2  tab,  21  ref. 

Descriptors:  *Shellfish,  •Bioindicators,  'Lead, 
•Estuaries,  Christchurch,  New  Zealand.  Avon- 
Heathcote  Estuary,  Rainfall,   Seasonal  variation. 

Both  the  soft  tissue  and  the  shell  of  the  shellfish 
Chione  (Austrovenus)  stutchburyi  were  studied  to 
investigate  the  factors  that  determine  its  suitability 
as  a  bio-indicator  of  lead  pollution  in  an  intertidal 
estuary  fed  by  two  small  rivers.  The  shellfish  were 
taken  from  the  Avon-Heathcote  Estuary,  on  the 
outskirts  of  Christchurch,  New  Zealand.  The  estu- 
ary, which  covers  an  area  of  6  sq  km,  is  shallow 
and  is  separated  from  the  ocean  by  a  bar.  Two 
small  rivers,  Avon  and  Heathcote,  feed  the  estuary 
and  drain  approximately  200  sq  km,  of  which  about 
half  is  urbanized.  Over  four  years,  the  mean  lead 
level  in  the  soft  tissue  was  1.16  microgram/g.  The 
levels  responded  to  significant  rainfall  events  in  the 
catchment  area.  Over  the  four  years,  a  fall  in  lead 
levels  corresponded  to  reduced  lead  inputs  into  a 
river  feeding  into  the  estuary.  In  addition  to  cli- 
matic and  lead  source  changes,  seasonal  effects  and 
shell  size  also  need  to  be  considered,  as  lead  levels 
fall  in  the  early  summer  and  are  elevated  in  small 
shellfish.  The  use  of  the  shell  as  a  bio-indicator  for 
lead  necessitates  sectional  and  surface  shell  analysis 
rather  than  whole  shell  analysis.  Both  shell  age  and 


depth  into  the  shell  are  variables  that  associate 

with  lead.  (Peters-PTT) 

W87-02586 


WATERBORNE  VTRAL  GASTROENTERITIS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02612 


GENERALIZATION  AND  APPLICATIONS  OF 
TRACER  DISPERSION  DATA 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W  87-02620 


DETECTION   OF  ROTAVTRUS   LN  TREATED 
DRINKING  WATER, 

Texas  Univ.  Medical  School  at  Houston. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02643 


GENOMIC  ANALYSIS  OF  RNA  VTRUSES  ISO- 
LATED FROM  WATER, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Medi- 
cal Microbiology. 
M.  T.  Hodgkiss,  and  J.  W.  Moodie. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  15-21,  October  1985.  5  fig,  11  ref. 

Descriptors:  'Viruses,  'Genomic  analysis,  'Isola- 
tion, 'Enteroviruses,  *RNA,  'Nucleic  acids,  'Pol- 
lutant identification,  Electrophoresis,  Water  pollu- 
tion, Wastewater,  Genomes,  Effluents. 

Polyacrylamide  gel  electrophoresis  (PAGE)  was 
used  to  distinguish  human  from  animal  rotaviruses 
and  type  four  reoviruses  isolated  from  sewage  ef- 
fluent. A  simple  method  of  extracting  the  ds  RNA 
was  used  without  resorting  to  viral  purification. 
The  electrophoretic  patterns  were  clearly  discerni- 
ble after  silver  nitrate  staining.  The  human  rotavir- 
uses were  of  different  strains  and  were  clearly 
distinguishable  from  the  simian  agent.  AH  four 
reoviruses  were  Type  3,  but  appeared  to  be  of  a 
different  strain  from  the  control  type  3  with  which 
they  were  compared.  The  feasibility  of  building  a 
collection  of  various  animal  and  human  rotavirus 
and  reovirus  genomic  profiles  is  discussed.  (Au- 
thor's abstract) 
W87-02645 


DETECTION  OF  HEPATITIS  A  VIRUS  (HAV) 
IN  DRINKLNG  WATER, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

M.  D.  Sobsey,  S.  E.  Oglesbee,  D.  A.  Wait,  and  A. 

I.  Cuenca. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  23-38,  October  1985.  7  tab,  32  ref. 

Descriptors:  'Viruses,  'Drinking  water,  'Human 
diseases,  'Isolation,  'Sample  preparation,  'Pollut- 
ant identification,  Water  quality  management,  Mi- 
crobiological studies,  Diseases. 

Methods  for  concentrating  enteric  viruses  from 
drinking  water  were  evaluated  for  their  ability  to 
recover  hepatitis  A  virus  (HAV).  HAV  was  effi- 
ciently adsorbed  by  both  electronegative  and  elec- 
tropositive filters  at  pH  and  ionic  conditions  previ- 
ously used  for  other  enteric  viruses.  Adsorbed 
HAV  was  efficiently  eluted  from  these  filters  by 
beef  extract  eluents  at  pH  9.5.  Eluted  HAV  was 
further  concentrated  by  acid  precipitation  (organic 
flocculation).  Using  optimum  adsorption  condi- 
tions for  each  type  of  filter,  HAV  was  concentrat- 
ed >  100-fold  from  seeded  tap  water  with  about 
50%  recovery  of  the  initial  infectious  virus.  Elec- 
tropositive filters  were  used  to  concentrate  HAV 
from  six  samples  of  a  fecally-contaminated  ground- 
water supply  implicated  in  an  outbreak  of  hepatitis 
A  in  a  rural  community.  HAV  was  detected  and 
quantified  in  four  of  the  six  concentrate  samples. 
The  ability  to  recover  and  quantify  HAV  in  con- 
taminated drinking  water  with  currently  available 
methods  should  prove  useful  in  further  studies  to 
determine  the  role  of  drinking  water  in  HAV 
transmission.  (Author's  abstract) 


W87-02646 


DETECTION  OF  HEPATITIS  A  VIRUS  IN 
DRINKING  WATER  BY  ENZYME-LMMUN- 
OASSAY  USING  ULTRACENTRD7UGATION 
FOR  VIRUS  CONCENTRATION, 

Vienna  Univ.  (Austria).  Hygiene  Inst. 

A.  Schnattinger. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  39-41,  October  1985.  5  ref. 

Descriptors:  'Viruses,  'Sample  preparation, 
'Drinking  water,  'Isolation,  'Immunoassay,  *Cen- 
trifugation,  'Pollutant  identification,  Water  analy- 
sis, Water  quahty  management,  Microbiological 
studies,  Human  diseases,  Diseases,  Assay. 

Tap  water  seeded  with  a  suspension  of  hepatitis  A 
virus  was  treated  with  a  two-stage  technique  for 
concentration  of  viruses  from  solutions  with  low 
virus  titers.  The  first  stage  consists  of  aluminum 
hydroxide  flocculation;  the  second  stage  consists  of 
lysis  of  the  aluminum  hydroxide  gel  with  citric 
acid/sodium  citrate-buffer,  separation  of  viruses 
from  the  lysate  by  ultracentrifugation,  and  suspen- 
sion in  phosphate  buffer  solution.  Using  commer- 
cial solid  phase  enzyme-linked  immunosorbent 
assay  (ELISA),  HAV  was  detected  in  the  10,000:1 
concentrates,  but  not  in  the  original  seeded  sam- 
ples; detection  efficiency  was  about  50%,  and  the 
virus  concentration  was  5,000-fold.  Although  the 
percentage  loss  of  HAV  in  comparison  with  the 
concentration  by  means  of  membrane  filtration  is 
similar,  the  ultracentrifugation  method  yields  a 
larger  sample/concentrate  ratio,  so  that  smaller 
amounts  of  HAV  can  be  detected  more  efficiently 
because  of  the  smaller  end-volume.  (Author's  ab- 
stract) 
W87-02647 


CONCENTRATION  OF  SEEDED  AND  NATU- 
RALLY OCCURRING  ENTEROVIRUSES 
FROM  WATERS  OF  VARYLNG  QUALITY  BY 
HOLLOW  FIBER  ULTRAITLTRATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

E.  A.  Bicknell,  D.  M.  Dziewulski,  L.  S.  Sturman, 

and  G.  Belfort 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  47-62,  October  1985.  5  fig,  5  tab,  20 

ref. 

Descriptors:  'Sample  preparation,  'Water  analysis, 
'Enteroviruses,  'Ultrafiltration,  'Drinking  water, 
'Wastewater,  Identification  of  pollutants,  Viruses, 
Filtration,  Rivers,  Isolation,  Microbiological  stud- 
ies, Public  health,  Human  diseases,  Diseases,  Water 
pollution. 

A  semi-automated  hollow  fiber  ultrafiltration 
system  was  used  to  concentrate  viruses  from  tap 
water,  river  water,  and  treated  and  untreated 
wastewater.  Samples  were  dehydrated  by  filtration 
through  an  asymmetric  polysulfone  hollow  fiber 
module  with  a  molecular  weight  cut-off  of  10,000 
D.  Retained  solute  was  recovered  from  the  filter 
by  backwashing  with  water,  buffer,  and  other  solu- 
tions. One  hundred  liters  of  tap  water  seeded  with 
polio  virus  type  2  Sabin  were  processed  in  161 
minutes.  Retained  virus  was  recovered  from  the 
filter  by  backwashing  with  150  ml  of  0.05  M  gly- 
cine, pH  10.0,  which  was  further  reduced  to  about 
10  ml  by  organic  flocculation.  Average  recovery 
of  60  plaque-forming  units  (PFU)  of  poliovirus 
from  100  liters  of  tap  water  was  148%.  Hudson 
River  water  was  processed  in  218  minutes.  Recov- 
ery of  1 14  PFU  of  poliovirus  seeded  into  99  liters 
of  river  water  was  35%.  No  natural  virus  was 
recovered  from  unseeded  river  water.  Naturally- 
occurring  viruses,  tentatively  identified  as  echo- 
virus  type  14,  coxsackie  virus  type  A9,  and  cox- 
sackie  virus  types  B2-B5,  were  isolated  from  con- 
centrates of  treated  and  untreated  wastewater. 
(Author's  abstract) 
W87-02648 


RECOVERY  OF  VIRUSES  FROM  DRINKING- 
WATER  BY  MEANS  OF  AN  IN-LINE  ELEC- 
TROPOSITIVE CARTRDDGE  FILTER, 
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National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

E.  M.  Nupen,  and  B.  W.  Bateman. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  63-69,  October  1985.  1  fig,  6  tab,  10 

ref. 

Descriptors:  'Pollutant  identification,  'Viruses, 
•Drinking  water,  *Filtration,  'Sample  preparation, 
•Isolation,  Monitoring,  Water  quality  manage- 
ment, Water  pollution. 

Tests  were  carried  out  to  determine  the  efficiency 
of  positively  charged  AMF-Cuno  Virosorb  car- 
tridge filters  in  processing  100  1  of  tap  water  con- 
tinuously seeded  with  varying  dosages  of  different 
viruses.  Viruses  were  desorbed  by  the  cycling  of  a 
3  g/1  beef  extract  solution  in  50  mM  glycine-NaOH 
at  pH  9.5  for  five  minutes,  followed  by  immediate 
neutralization  with  1  mol/1  HC1.  To  avoid  a 
second  concentration  step,  the  one-liter  eluent  was 
converted  into  growth  medium  by  the  addition  of 
dehydrated  Dulbecco's  modified  Eagle  medium 
with  decontamination  by  filtration  through  a  147 
mm  diameter  0.22  micron  membrane.  In  11  tests, 
virus  recoveries  were  75.9%.  In  subsequent  tests, 
the  virus  seed  was  progressively  reduced  by  one 
log  at  a  time  until  the  theoretical  dosage  was 
between  one  and  ten  50%  tissue  culture  infective 
dose  (TCID50)  virus  per  100  liters  of  tap  water. 
Virus  could  always  be  isolated  from  at  least  one  to 
ten  Nunc  flasks  which  had  been  changed  to  the 
Virosorb  eluent  medium.  Efficiency  of  the  tech- 
nique is  compared  for  the  recovery  of  poliovirus 
types  1  and  2,  reovirus  type  1,  the  S A  11  rotavirus, 
and  coliphages.  (Doria-PTT) 
W87-02649 


CONCENTRATION  OF  VIRUSES  FROM 
WATER  USING  PIG  ERYTHROCYTE  GHOST 
CELLS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Food  Engineering  and  Biotectnology. 

R.  Armon,  Y.  Kott,  and  Y.  Neeman. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  71-80,  October  1985.  7  tab,  15  ref. 

Descriptors:  'Sample  preparation,  'Viruses,  'Pol- 
lutant identification,  'Culture  media,  'Water  anal- 
ysis, Bacteriophage,  Flocculation,  Monitoring,  Iso- 
lation, Water  pollution,  Public  health,  Human  Dis- 
eases, Diseases,  Microbiological  studies,  Adsorp- 
tion, Elution. 

Ghost  cells  made  from  pig  erythrocytes  were  used 
as  a  sorptive  matrix  to  concentrate  Poliovirus 
LSC-1  and  bacteriophages  phi  x-174,  MS-2,  and  f2 
from  small  volumes  of  water.  The  adsorption-elu- 
tion  process  was  similar  to  the  organic  flocculation 
method  with  adsorption  performed  at  pH  3.5,  but 
erythrocyte  membranes  were  used  instead  of  beef 
extract  floe.  Adsorption  ranged  from  93%  to  100% 
with  various  bacteriophages,  and  from  97%  to 
100%  with  Poliovirus  LSC-1  strain.  Elution 
ranged  from  92%  to  102%  with  bacteriophages, 
and  from  84%  to  347%  with  the  Poliovirus.  Com- 
paring ghost  cell  results  with  3%  beef  extract  from 
different  sources,  the  pig  erythrocyte  ghost  cells 
were  always  found  to  be  superior.  (Author's  ab- 
stract) 
W87-O2650 


DETECTION  OF  ENTEROVIRUSES:  AN  AS- 
SESSMENT OF  TEN  CELL  LINES, 

Severn-Trent  Water  Authority  (England).  Region- 
al Lab. 
R.  Morris. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  81-88,  October  1985.  1  fig,  6  tab,  20 
ref. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Isolation,  'Enteroviruses,  'Culture  media, 
Water  pollution,  Water  quality  management, 
Public  health,  Viruses,  Water  analysis, 
Wastewater,  Human  diseases,  Diseases,  Microbio- 
logical studies. 

The  routine  monitoring  of  waters  and  wastewaters 
using  the  BGM-suspcnded  cell  plaque  assay  system 
has  resulted  in  high  isolation  rates  for  polio  and 


coxsackie  B  viruses  with  echoviruses  only  rarely 
being  detected.  Ten  cell  lines  were  examined  for 
their  susceptibility  to  26  enteroviruses  and  their 
ability  to  isolate  naturally  occurring  enteroviruses 
in  wastewater  effluent.  AH  the  viruses  produced 
cytopathic  effect  in  the  simian  cell  lines  but  only  in 
the  FL  amnion  line  of  human  cells.  The  detection 
of  naturally  occurring  enteroviruses  was  most  effi- 
cient when  BGM  cells  were  used  (82%  of  samples 
positive).  RD  cells  gave  73%  positive  while  chim- 
panzee liver  gave  64%.  However,  BGM  detected 
50%  of  all  plaques  observed  with  RD  and  chim- 
panzee liver  detecting  21%  and  9%,  respectively. 
The  serotypes  detected  in  this  study  were  of  the 
polio  and  coxsackie  B  groups,  no  echoviruses 
being  identified.  (Doria-PTT) 
W87-02651 


ANALYSIS  OF  TAP  WATER  FOR  VIRUSES: 
RESULTS  OF  A  SURVEY, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
N.  Guttman-Bass,  and  B.  Fattal. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  89-96,  October  1985.  2  fig,  4  tab,  7 
ref.  EPA  Grant  CR  806416. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Viruses,  'Drinking  water,  'Isolation,  'Sur- 
veys, Israel,  Water  quality,  Public  health. 

A  preliminary  report  is  presented  on  the  results  of 
a  survey  which  assayed  drinking  water  for  viruses 
on  30  rural  settlements  in  Israel.  Over  a  period  of  a 
year  and  a  half,  1 1 1  samples  were  tested,  of  which 
three  were  positive  for  viruses.  The  positive  sam- 
ples were  from  closely  situated  settlements,  and 
were  of  relatively  good  bacteriological  quality. 
The  isolates  were  found  in  300-liter  samples  which 
were  concentrated  on-site  rather  than  in  the  labo- 
ratory (100-liter  samples)  and  by  plaque  assay 
rather  than  cytopathic  effect.  Out  of  a  total  of 
20,000  liters  of  water  processed,  five  plaques  were 
isolated.  (Author's  abstract) 
W87-02652 


DETECTION  AND  HEALTH  RISK  ASSOCIAT- 
ED WITH  LOW  VDJUS  CONCENTRATION  IN 
DRINKING  WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  and  M.  Trudel. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  97-103,  October  1985.  2  fig,  14  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution effects,  'Risks,  'Viruses,  'Drinking  water, 
'Public  health,  Water  quality  management,  Water 
quality  standards,  Probabilistic  process,  Water 
treatment,  Enteroviruses,  Human  diseases,  Dis- 
eases, Microbiological  studies,  Isolation. 

The  isolation  of  viruses  in  treated  drinking  water 
has  been  reported  more  frequently  than  ever 
during  the  last  decade  as  a  result  of  the  ameliora- 
tion of  detection  methods  and  the  increasing 
number  of  studies  on  the  subject.  These  reports 
have  in  common  the  very  low  number  of  viruses 
isolated,  and  the  fact  that  these  viruses  are  usually 
found  only  after  concentration  procedures  involv- 
ing several  hundred  liters  of  water.  The  authors' 
studies  show  that  99.998%  of  the  indigenous  vi- 
ruses are  removed  during  the  conventional  treat- 
ment of  drinking  water.  The  residual  viral  fraction 
does  not  exceed  10  viruses  per  1,000  liters  of  water. 
Using  a  probabilistic  approach,  this  viral  concen- 
tration in  drinking  water  is  well  below  any  danger- 
ous level  of  enteric  viruses  in  water,  and  the  pres- 
ence of  these  viruses  should  not  be  considered  as  a 
health  problem,  but  more  as  the  limit  of  the  water 
treatment  methodology.  (Author's  abstract) 
W87-02653 


FAILURE  TO  DETECT  CYTOPATHIC  ENTER- 
OVIRUSES IN  DRINKING  WATER, 

Severn-Trent  Water  Authority  (England).  Region- 
al Lab. 

R.  Morris,  and  D.  N.  Sharp. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  105-109,  October  1985.  1  tab,  20  ref. 


Descriptors:  'Enteroviruses,  'Drinking  water, 
•Pollutant  identification,  'Public  health,  'Water 
pollution,  Surveys,  Monitoring,  Water  treatment 

No  cytopathic  enteroviruses  were  detected  in  284 
samples  of  drinking  water.  A  total  volume  of 
135,000  liters  from  265  locations  was  examined 
Elution  of  adsorbed  viruses  was  accomplished 
using  beef  extract,  followed  by  organic  floccula- 
tion. While  these  findings  confirm  that  no  gross 
contamination  of  water  supplies  is  occurring,  it 
does  not  preclude  the  possibility  of  occasional  low- 
level  contamination.  (Doria-PTT) 
W87-02654 


VIRUSES    AND    BACTERIA    IN    A    CHALK 
WELL, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02655 


SOME  EXPERIMENTAL  DISCUSSION  OF  AC- 
CURACIES IN  QUANTITATIVE  VIRUS  AS- 
SESSMENT FOR  WATER  SUPPLY, 

Kyoto  Univ.  (Japan). 

H.  Sumitomo. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  127-138,  October  1985.  18  fig,  4  tab,  6 

ref. 

Descriptors:  'Viruses,  'Water  analysis,  'Pollutant 
identification,  'Statistical  analysis,  'Water  quality 
management,  Chlorination,  Statistical  methods, 
Mathematical  studies,  Water  treatment,  Public 
health. 

A  quantitative  assessment  of  chlorination  is  pre- 
sented, balancing  the  effects  on  human  health  of 
both  viruses  and  trihalomethanes  (THM)  formed 
during  the  chlorination  process.  The  study  uses 
Lake  Biwa  as  a  representative  sample  of  a  water 
resource  in  Japan.  Statistical  handling  of  data  was 
revealed  to  be  important  because  of  the  statistical 
nature  of  the  data:  since  both  concentrations  are 
very  low  in  tap  water,  it  was  necessary  to  quantify 
both  the  effects  and  concentrations  with  probabil- 
ities. The  first  part  of  the  paper  shows  a  statistical 
procedure  and  numerical  results  of  the  assessment 
of  virus  and  THM  risks.  The  second  part  discusses 
some  results  of  accuracies  in  virus  experiments. 
These  experiments  concerning  statistical  problems 
are  particularly  important  for  more  precise  assess- 
ment of  the  public  risk  of  viruses  in  tap  water. 
(Doria-PTT) 
W87-02656 


INTERACTIONS  BETWEEN  BIOTIC  AND  ABI- 
OTIC FACTORS  AND  VDJUSES  IN  A  WATER 
SYSTEM, 

Medizinische  Akademie  'Carl  Gustav  Cams'  Dres- 
den (German  D.R.).  Inst,  fuer  Allgemeine  und 
Kommunale  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02657 


DETECTION  OF  INDIGENOUS  ENTERIC  VI- 
RUSES IN  RAW  SEWAGE  EFFLUENTS  OF 
THE  CITY  OF  ATHENS,  GREECE,  DURING  A 
TWO  YEAR  SURVEY, 

Institut    Pasteur    Hellenique,    Athens    (Greece). 

Dept.  of  Virology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02659 


BACTERIA  AND  VIRUSES  IN  AEROBICALLY 
DIGESTED  SLUDGE:  INFLUENCE  OF  PHYSI- 
CAL AND  CHEMICAL  TREATMENTS  ON 
SURVIVAL  AND  ASSOCIATION  WITH  FLOCS 
UNDER  LABORATORY  CONDITIONS, 
Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 
and  Cell  Science. 

For  primary  bibliographic  entry  see  Field   5D. 
W87-02660 
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•ETECTION  AND  STABILITY  OF  ENTERIC 
TRUSES  IN  SLUDGE,  SOIL  AND  GROUND 
k'ATER, 

longelige  Veterinaer-  og  Landbohoejskole,  Co- 

enhagen  (Denmark).  Dept.  of  Veterinary  Virolo- 

y  and  Immunology. 

or  primary  bibliographic  entry  see  Field  5B. 

/87-02662 


IICROBIAL  POLYMERS  IN  THE  AQUATIC 
NVTRONMENT-m:  ISOLATION  FROM 
TVER,  POTABLE  AND  UNDERGROUND 
kATER  AND  ANALYSIS, 

ruelph  Univ.  (Ontario).  Dept.  of  Zoology. 
or  primary  bibliographic  entry  see  Field  5B. 
/87-02696 


EASONAL,  BEHAVIORAL  AND  GROWTH 
HANGES  OF  JUVENDLE  CORBICULA  FLU- 
ITNEA  EXPOSED  TO  CHRYSOTTLE  ASBES- 

os, 

►ak  Ridge  National  Lab.,  TN.  Environmental  Sci- 

aces  Div. 

or  primary  bibliographic  entry  see  Field  5C. 

/87-02699 


.NOMALOUS  BINDING  OF  ORGANIC  CON- 
AMINANTS  MAY  BE  ARTD7ACTUAL  DUE 
O  RADIOCHEMICAL  IMPURnTES, 

[ydrological    Research    Inst.,    Pretoria    (South 

jrica). 

.  F.  McCarthy,  B.  D.  Jimenez,  G.  R.  Southworth, 

).  M.  DiToro,  and  M.  C.  Black. 

^ater  Research   WATRAG,   Vol.   20,   No.    10, 

1251-1254,   October    1986.   2  fig,    14  ref.   DOE 

kntract  DE-AC05-840R21400. 

)escriptors:  •Radiochemical  analysis,  'Binding, 
Pollutants,  'Sediments,  Humic  substances,  Pard- 
on coefficients,  Adsorption,  Desorption,  Hystere- 
is,  Fate  of  pollutants,  Errors,  Chemical  analysis, 
orbents. 

i  potential  artifact  (caused  by  relatively  small 
mounts  of  radiochemical  impurities  in  solutions  of 
adiolabeled  sorbates)  is  described  that  could  lead 
d  erroneous  estimates  of  the  partition  coefficients 
or  binding  of  contaminants  to  sorbents  such  as 
oil,  sediment,  or  dissolved  humic  material.  The 
allowing  types  of  errors  could  result  from  data 
ffected  by  this  artifact:  partition  coefficients  for 
orption  could  be  underestimated;  systems  in 
fhich  binding  was  fully  reversible  could  appear  to 
e  at  least  partially  nonreversible  and  partition 
oefficients  could  appear  to  decrease  as  the  sorbent 
oncentration  increased.  Several  criteria  such  as 
eagent  quality  checks,  purification  of  reagents, 
xperiment  verification  and  data  interpretation  are 
uggested  to  assure  that  experimental  results  are 
lot  affected  by  this  artifact.  (Author's  abstract) 
V87-02700 


MEMBRANE  FILTRATION  ENUMERATION 
)F  FAECAL  CLOSTRIDIA  AND  CLOSTRIDI- 
JM  PERFRINGENS  IN  WATER, 

iydrological    Research    Inst.,    Pretoria    (South 

Africa). 

3.  P.  Sartory. 

Vater  Research  WATRAG,  Vol.  20,  No.  10,  p 

.255-1260,  October  1986.  2  tab,  28  ref. 

descriptors:  'Membrane  filtration,  'Water  analy- 
is,  'Domestic  wastes,  'Culture  media,  *  Clostridi- 
al, 'Effluents,  Surface  water,  Motility,  Nitrate 
■eduction,  Pathogenic  bacteria,  Bioindicators, 
Sewage  bacteria,  Wastewater  analysis,  Enumera- 
ion,  Microbiology,  Feces. 

rhe  use  of  egg  yolk-free  tryptose-sulphite-cyclo- 
lerine  (TSC)  agar  for  the  membrane  filtration  enu- 
neration  of  Clostridium  perfringens  was  evaluated 
ising  domestic  sewage  effluents  and  polluted  sur- 
face waters.  A  medium  containing  polymixin 
jnCP)  is  a  highly  selective  for  C.  perfringens. 
Although  not  as  selective  as  mCP,  egg  yolk-free 
rSC  agar  is  a  cheaper  and  suitable  alternative 
which  allows  greater  recoveries  of  C.  perfringens. 
Egg  yolk-free  TSC  agar  incubated  at  45  C  appears 
to  be  selective  for  sulfite  reducing  Clostridia  of 


fecal  origin.  The  two  tube/four  test  (MNLG)  pro- 
cedure for  motility,  nitrate  reduction,  lactose  fer- 
mentation and  gelatin  liquefaction  is  an  easy  reli- 
able method  for  the  confirmation  of  C.  perfringens 
from  egg  yolk-free  TSC  agar.  Based  upon  enu- 
meration on  egg  yolk-free  TSC  agar,  analysis  for 
fecal  Clostridia  and  C.  perfringens  offers  a  poten- 
tially valuable  test  for  microbiological  water  qual- 
ity assessment.  (Alexander-PTT) 
W87-O2701 


EvD?ROVED  METHOD  FOR  RECOVERY  OF 
ENTERIC  VntUSES  FROM  WASTEWATER 
SLUDGES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst,  and  T.  Goyke. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 
1321-1324,  October  1986.  1  fig,  3  tab,  1 1  ref. 

Descriptors:  'Enteroviruses,  'Elution,  'Sludge  dis- 
posal, 'Wastewater  treatment,  'Flocculation,  'Ef- 
fluents, Adsorption,  Health  hazards,  Industrial 
wastewater,  Sludge  solids,  Hydrogen  ion  concen- 
tration, Activated  sludge,  Filters,  Linear  regres- 
sion, Reciprocal  correlation. 

Various  parameters  involved  in  recovering  indige- 
nous enteric  viruses  from  wastewater  sludges  aided 
by  buffered  beef  extract  elution  and  subsequent 
flocculation  concentration  were  examined.  A  sta- 
tistically significant  (P  =  0.03)  reciprocal  correla- 
tion was  found  to  exist  between  the  ratio  of  eluant 
to  sludge  solids  content  used  during  the  elution 
step,  and  the  efficiency  of  subsequently  concentrat- 
ing viruses  from  the  produced  sludge  eluates  by 
means  of  organic  flocculation.  A  hypothesis  is 
proposed  by  which  to  explain  the  concentration  of 
viruses  during  beef  extract -induced  organic  floccu- 
lation. Making  two  improvements  in  the  ASTM 
method  for  recovering  indiginous  viruses  will  im- 
prove its  consistency  for  use  in  environmental 
studies.  These  modifications  are:  adjustment  of  pH 
prior  to  A1C13  addition  during  the  adsorption  step, 
and  using  a  constant  ratio  of  5  volumes  of  eluant 
per  volume  of  sludge  solids  during  the  elution  step. 
(Alexander-PTT) 
W87-02710 


CONCENTRATIONS  OF  20  VOLATILE  OR- 
GANIC COMPOUNDS  IN  THE  AD*  AND 
DRINKING  WATER  OF  350  RESIDENTS  OF 
NEW  JERSEY  COMPARED  WITH  CONCEN- 
TRATIONS IN  THEm  EXHALED  BREATH, 
Environmental  Protection  Agency,  Washington, 
DC. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02774 


GROWTH  OF  SALMONELLAS  IN  DD7FERENT 
ENRICHMENT  MEDIA, 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

M.  D.  Patil,  and  N.  M.  Parhad. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

61,  No.  1,  p  19-24,  July  1986.  1  fig,  4  tab,  15  ref. 

Descriptors:  'Growth,  'Salmonella,  'Culture 
media,  'Microbiological  studies,  'Bacterial  analy- 
sis, Culturing  techniques,  Water  analysis,  Bacteria, 
Pseudomonas,  Citrobacter,  Proteus,  Escherichia 
coli,  Enterobacters,  Enteric  bacteria,  Isolation. 

The  usefulness  of  selenite-F  (S-F),  tetrathionate 
(MKT),  and  Rappaport-10  (R-10)  broths  as  enrich- 
ment media  to  support  growth  of  salmonellas 
either  alone  or  in  the  presence  of  other  competing 
organisms  was  studied.  The  ability  of  these  media 
to  support  the  growth  of  stressed  salmonellas  from 
water  was  also  investigated.  R-10  was  found  to  be 
more  inhibitory  to  competing  organisms  than  were 
MKT  and  S-F.  R-10  strongly  inhibited  the  growth 
of  Pseudomonas  aeruginosa,  Citrobacter  freundii, 
and  Proteus  vulgaris,  but  not  that  of  Escherichia 
coli  and  Enterobacter  aerogenes.  However,  it  was 
more  toxic  to  small  numbers  of  salmonellas  than 
were  MKT  and  S-F.  Tetrathionate  was  strongly 
inhibitory  to  E.  coli  and  Ent.  aerogenes  but  much 
less  so  to  Proteus  and  Pseudomonas  species.  Sele- 
nite-F was  much  less  inhibitory  than  MKT  to  Ps. 
aeruginosa  and  did  not  inhibit  growth  of  E.  coli 


and  Ent.  aerogenes  as  much  as  did  MKT.  Salmo- 
nellas were  inhibited  by  all  three  enrichment 
media,  and  none  of  them  is  ideally  suited  for  direct 
use.  Of  the  three  media,  R-10  was  much  more 
inhibitory  to  stressed  organisms  than  S-F  or  MKT. 
(Author's  abstract) 
W87-02786 


CONTAMINATING  PEPTTOES  WIDELY 
PRESENT  IN  ION-EXCHANGED  WATER, 
REAGENTS,  EXPERIMENTAL  IMPLEMENTS 
AND  NATURAL  SAMPLE, 

Azabu  Univ.,  Sagamihara  (Japan).  Faculty  of  Gen- 
eral Education. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02787 


R-PLASMID     TRANSFER     IN     SODL     AND 
WATER, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02792 


AUTOMATED  PREVALVE  DHUTION  IN 
FLOW-INJECTION  ANALYSIS:  THE  AUTO- 
MATED DETERMINATION  OF  CHLORIDE  IN 
SURFACE,  GROUND  AND  DOMESTIC 
WATER, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
J.  F.  van  Staden. 

Fresenius'  Zeitschrift  filer  Analytische  Chemie 
ZACFAU,  Vol.  322,  No.  1,  p  36-41,  September 
1985.  4  fig,  2  tab,  20  ref. 

Descriptors:  'Chemical  analysis,  'Automation, 
'Sample  preparation,  'Pollutant  identification, 
'Chlorides,  'Flow-injection  analysis,  'Water  anal- 
ysis, Groundwater,  Domestic  water,  Surface 
water. 

An  automated  method  for  the  determination  of 
chloride  in  surface,  ground,  and  domestic  water  is 
described,  based  on  the  concept  of  flow-injection 
analysis.  Samples  of  widely  varying  chloride  con- 
tent up  to  800  mg/1  are  analyzed  by  an  automated 
prevalve  dilution  technique  with  a  sampling  rate  of 
92  samples  per  hour.  The  measurement  is  based  on 
the  red-colored  iron  thiocyanate  complex.  The 
method  is  suitable  for  the  analysis  of  chloride  with 
a  coefficient  of  variation  of  better  than  1.2%.  Re- 
sults demonstrate  that  it  is  possible  to  use  automat- 
ed prevalve  dilution  to  extend  the  linearity  of 
calibration  curves.  The  flow-injection  procedure  is 
suitable  for  carrying  out  chloride  analysis  in  the 
range  of  0-120  mg/1  at  a  rate  of  150  samples/hr  as 
well  as  above  this  range  at  a  sampling  rate  of  92 
samples/hr  by  using  the  same  manifold,  the  latter 
made  possible  by  a  simple  change  to  automated 
prevalve  dilution.  (Doria-PTT) 
W87-02793 


POSSIBILITIES  OF  IMPROVING  THE  DE- 
TERMINATION OF  EXTREMELY  LOW  LEAD 
CONCENTRATIONS  IN  MARINE  FISH  BY 
GRAPHITE  FURNACE  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 
(Germany,  F.R.). 
U.  Harms. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  322,  No.  1,  p  53-56,  September 
1985.  1  fig,  1  tab,  22  ref. 

Descriptors:  'Chemical  analysis,  'Pollutant  identi- 
fication, 'Lead,  'Fish,  'Heavy  metals,  'Marine 
animals,  'Atomic  absorption  spectroscopy,  'Trace 
levels,  Separation  techniques,  Sample  preparation, 
Detection  limits,  Spectroscopy,  Cod,  Plaice. 

A  multi-stage  analytical  procedure  was  developed 
to  produce  reliable  data  on  lead  levels  in  marine 
fish.  The  method  combines  graphite  furnace 
atomic  absorption  spectrometry  with  pre-instru- 
mental  chemical  sample  treatment.  The  latter  con- 
sists of  decomposition  with  nitric  acid  followed  by 
separation  and  enrichment  of  lead  traces  by  solvent 
extraction.   The   detection   limits   of  the   method 
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were  demonstrated  in  a  study  of  cod  and  plaice 
from  the  North  Sea.  Results  from  muscle  tissue 
ranged  from  0.5  to  4.1  ng/g  (2.4-20  nmol/kg  wet 
weight),  considerably  below  most  data  in  the  liter- 
ature. (Doria-PTT) 
W87-02794 


DETERMINATION  OF  LEAD,  CADMIUM 
AND  THALLIUM  DM  WATER  SAMPLES  AT 
PPB  AND  PPT  LEVELS  BY  ISOTOPE  DILU- 
TION  MASS  SPECTROMETRY,  (BESTTM- 
MUNG  VON  BLEI,  CADMnJM  UND  THALLI- 
UM IN  WASSERPROBEN  IM  PPB-  UND  PPT- 
BEREICH  DURCH  MASSENSPEKTROME- 
TRISCHE  ISOTOPENVERDUNNUNGSANA- 
LYSE), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 
organische  Chemie. 
J.  Trettenbach,  and  K.  G.  Heumann. 
Fresenius'    Zeitschrift    fuer   Analytische    Chemie 
ZACFAU,  Vol.  322,  No.  3,  p  306-310,  October 
1985.  4  tab,  14  ref. 

Descriptors:  'Lead,  "Cadmium,  'Isotope  dilution, 
•Heavy  metals,  "Thallium,  "Chemical  analysis, 
"Water  analysis,  "Isotope  studies,  "Mass  spectrom- 
etry, "Trace  levels,  Pollutant  identification,  Ra- 
dioisotopes, Drinking  water,  Spring  water,  Indica- 
tors, Detection  limits. 

An  analytical  procedure  that  uses  isotope  dilution 
mass  spectrometry  for  the  simultaneous  determina- 
tion of  lead,  cadmium,  and  thallium  traces  in  water 
down  to  the  ppt-level  is  described.  This  analysis  is 
especially  useful  for  calibrating  other  analytical 
methods.  Cathodic  electrodeposition  is  used  to  sep- 
arate the  metals.  A  spike  solution  containing  Pb, 
Cd,  and  Tl  is  applied  for  the  isotope  dilution 
technique.  Positive  thermal  ions  of  the  elements 
are  successively  measured  by  increasing  the  tem- 
perature of  the  filament  in  a  single-filament  ion 
source.  The  blank  contribution  of  chemicals  of 
different  degrees  of  purity  for  the  analytical  proce- 
dure was  investigated,  and  different  spring  water 
samples  dependent  on  the  type  of  soil  were  ana- 
lyzed. Drinking  water  samples  showed  a  signifi- 
cant difference  in  the  heavy  metal  concentration 
depending  on  the  frequency  with  which  the  water- 
pipe  was  used;  thallium  was  found  to  be  an  espe- 
cially sensitive  indicator.  In  contrast  to  thallium,  a 
high  portion  of  lead  and  cadmium  is  fixed  at  small 
particles  which  can  be  included  in  the  drinking 
water  or  is  adsorbed  at  the  surface  of  a  quartz 
vessel.  (Author's  abstract) 
W87-02795 


DETERMINATION  OF  TRACES  OF  TIN  IN 
AQUEOUS  MATRICES  BY  VOLTAMMETRY 
AND  ATOMIC  ABSORPTION  SPECTROME- 
TRY, (BESTIMMUNG  VON  ZINNSPUREN  IN 
WASSRIGEN  MATRICES  MIT  VOLTAMME- 
TRIE  UND  ATOMABSORPTIONSSPEKTRO- 
METRIE), 

Institut    fuer    Spektrochemie    und    Angewandte 
Spektroskopie,  Dortmund  (Germany,  F.R.). 
G.  Weber. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  322,  No.  3,  p  311-314,  October 
1985.  1  fig,  3  tab,  9  ref. 

Descriptors:  "Chemical  analysis,  "Water  analysis, 
•Trace  levels,  "Tin,  "Voltammetry,  "Atomic  ab- 
sorption spectroscopy,  Pollutant  identification, 
Urine,  Foods,  Trace  metals,  Ion  exchange,  Sample 
preparation,  Chemical  reactions. 

Low  concentrations  of  tin  were  detected  in  water, 
urine,  and  some  foods  (total  content  0.5 
nanogram(ng)/ml  to  6  microgram/ml).  Enrich- 
ment techniques  like  ion-exchange  and  extraction 
with  tropolone/toluene  were  used  for  the  determi- 
nation of  low  concentrations.  The  final  measure- 
ments by  AAS  and  anodic  stripping  voltammetry 
give  consistent  results.  The  combination  of  differ- 
ent sample  prctreatment  steps  with  the  determina- 
tion provided  additional  information  about  chemi- 
cal forms  and  mobility  of  tin  in  water  and  foods. 
The  mobilization  of  tin  by  acid,  base,  and  complex- 
ing  agents  differs  very  much  depending  on  the 
food  matrix.  (Author's  abstract) 
W87-02796 


TRACE  DETERMINATION  OF  CHROMIUM 
IN  VARIOUS  WATER  TYPES  BY  ADSORP- 
TION DIFFERENTIAL  PULSE  VOLTAM- 
METRY, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

J.  Golimowski,  P.  Valenta,  and  H.  W.  Nurnberg. 
Fresenius'    Zeitschrift    fuer   Analytische   Chemie 
ZACFAU,  Vol.  322,  No.  3,  p  315-322,  October 
1985.  11  fig,  1  tab,  27  ref. 

Descriptors:  "Trace  levels,  "Chromium,  "Chemi- 
cal analysis,  "Water  analysis,  "Voltammetry, 
Sample  preparation,  Catalysis,  Adsorption,  Ni- 
trates, Bromates,  Optimization,  Lakes,  Rivers, 
Rainwater,  Seawater. 

A  new  sensitive  voltammetric  method  for  the  de- 
termination of  trace  amounts  of  total  chromium 
(trivalent  and  hexavalent)  in  natural  waters  is  pre- 
sented. The  method  is  based  on  the  preconcentra- 
tion  of  the  Cr(III)-diethylenetriaminepeutacetic 
acid  (DTP A)  complex  by  adsorption,  followed  by 
reduction,  producing  a  response  with  a  peak  poten- 
tial of  -1.22  V.  The  peak  height  of  the  Cr(III) 
reduction  is  measured.  The  catalytic  action  of  ni- 
trate and  bromate  ions  on  the  Cr(III)-DTPA  re- 
duction was  elucidated  using  cyclic  voltammetry. 
The  adsorption  of  chromium  complexes  at  the 
hanging  mercury  drop  electrode  (HMDE)  was 
investigated  using  out-of-phase  a.c.  voltammetry, 
and  the  potential  range  of  adsorption  was  deter- 
mined. Optimal  conditions  for  the  determination  of 
the  total  chromium  concentration  in  the  range  20- 
2,000  ng/1  were  established  based  on  the  results. 
The  determination  limit  is  20  ng/1,  and  the  RSD  is 
5%  for  chromium  concentrations  greater  than  or 
equal  to  200  ng/1.  The  usefulness  and  wide  scope 
of  this  new  method  down  to  ultra-trace  levels  was 
demonstrated  by  determinations  of  the  total  dis- 
solved chromium  content  in  river,  lake,  sea,  and 
rain  water.  (Author's  abstract) 
W87-02797 


FLOW  INJECTION  ANALYSIS  OF  CHLORIDE 
IN  TAP  AND  SEWAGE  WATER  USING  ION- 
SELECTIVE  ELECTRODE  DETECTION, 

Ulm   Univ.    (Germany,    F.R.).   Abt.   Analytische 

Chemie. 

L.  Ilcheva,  and  K.  Cammann. 

Fresenius'    Zeitschrift   fuer   Analytische   Chemie 

ZACFAU,  Vol.  322,  No.  3,  p  323-326,  October 

1985.  8  fig,  Href. 

Descriptors:  "Chemical  analysis,  "Drinking  water, 
"Chlorides,  "Ion-selective  electrode  detection, 
"Water  analysis,  "Wastewater  analysis,  Iodides, 
Wastewater,  Bromides. 

The  application  of  a  chloride-selective  electrode  to 
flow  injection  analysis  of  chloride  in  tap  and 
sewage  water  samples  is  described.  From  60  to  120 
samples  per  hour  can  be  analyzed  with  an  extreme- 
ly simple  experimental  set-up.  The  standard  devi- 
ation is  5%  when  the  chloride  content  is  above  100 
ppm,  and  10%  at  10  ppm  chloride.  Using  an  AgCl 
single  crystal  ion-selective  electrode  and  high  car- 
rier solution  flow  rates,  interfering  anions  such  as 
iodide  and  bromide  are  kinetically  discriminated 
against  and  interfere  only  at  orders  of  magnitude 
less  than  usual.  (Author's  abstract) 
W87-02798 


MULTIELEMENT  TRACE   PRECONCENTRA- 
TION      FROM     WATER     ON     ACTIVATED 
CARBON    FOR    THE    SAMPLE    PRETREAT- 
MENT      FOR      ATOMIC      SPECTROSCOPY 
(FLAME-AAS,    ICP/OES),    (MULTIELEMENT- 
SPURENANREICHERUNG  AUS  WASSERN  AN 
AKTIVKOHLE      ZUR      PROBENVORBEREI- 
TUNG     FUR     DIE     ATOMSPEKTROSKOPIE 
(FLAMMEN-AAS,  ICP/OES)), 
Institut    fuer    Spektrochemie    und    Angewandte 
Spektroskopie,  Dortmund  (Germany,  F.R.). 
H.  Berndt,  U.  Harms,  and  M.  Sonneborn. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  322,  No.  3,  p  329-333,  October 
1985.  5  tab,  8  ref. 

Descriptors:  "Sample  preparation,  "Water  analysis, 
•Activated  carbon,  'Atomic  absorption  spectros- 


copy, 'Heavy  metals,  "Trace  elements,  "Chemical 
analysis,  Carbon,  Metals,  Pollutant  identification 
Bismuth,  Cadmium,  Copper,  Cobalt,  Nickel,  Lead 
Zinc,  Seawater,  Filtration,  Separation  techniques 
Detection  limits. 

Trace  levels  of  Bi,  Cd,  Cu,  Co,  In,  Ni,  Pb,  Tl,  aw 
Zn  can  be  separated  from  10-100  ml  water  sample 
(sea,  mineral,  and  drinking  water)  using  the  com 
plexing  agent  APDTC  and  a  simple  filtration  stej 
with  an  activated  carbon-lined  filter.  Detectioi 
limits  of  <  1  microgram  per  liter  can  be  obtainet 
applying  flame-atomic  absorption  spectrometry  oi 
ICP/OES  techniques  to  the  preconcentratec 
sample.  Relative  standard  deviations  are  generallj 
4%  for  the  entire  analysis  for  both  detection  meth 
ods  for  trace  concentrations  in  the  microgram  pei 
liter  range.  (Doria-PTT) 
W87-02799 


STUDIES  ON  SEDIMENTS  OF  THE  RIVES 
LAHN:  1.  ANALYTICAL  RESULTS,  (UNTER 
SUCHUNGEN  AN  LAHNSEDIMENTEN:  1.  AN. 
ALYTISCHE  ERGEBNISSE), 

Marburg    Univ.    (Germany,    F.R.).    Fachbereict 

Chemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02800 


STUDIES  ON  SEDIMENTS  OF  THE  RJVEB 
LAHN:  2.  CHEMOMETRIC  EVALUATION, 
(UNTERSUCHUNGEN  AN  LAHNSEDIMEN- 
TEN: 2.  CHEMOMETRISCHE  AUSWERTUNG), 

Marburg    Univ.    (Germany,    F.R.).    Fachbereict 

Chemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02801 


SELECTIVE  PRECONCENTRATION  OF 
COPPER  FROM  AQUEOUS  SOLUTION  B\ 
USING  KERATETNE  GEL, 

Fukui  Univ.  (Japan).  Faculty  of  Engineering. 
J.  Miura,  M.  Yamada,  and  Y.  Nakamura. 
Fresenius'    Zeitschrift    fuer   Analytische   Chemie 
ZACFAU,  Vol.  321,  No.  6,  p  575-577,  July  1985.  3 
fig,  3  tab,  9  ref. 

Descriptors:  "Kerateine  gel,  "Heavy  metals, 
"Copper,  "Chemical  analysis,  "Sample  prepara- 
tion, "Water  analysis,  Oxidation,  Atomic  absorp- 
tion spectroscopy,  Pollutant  identification,  Thiols. 

A  selective  preconcentration  technique  for  copper 
is  described  using  kerateine  gel.  The  gel  is  pre- 
pared by  partial  oxidation  of  kerateine,  which  is 
obtained  by  reducing  the  disulfide  bonds  of  wool 
fiber.  Copper  is  selectively  adsorbed  on  the  gel  at 
pH  3.5,  eluted  with  3  M  hydrochloric  acid,  and 
determined  by  atomic  absorption  spectrometry. 
This  method  has  been  applied  to  the  determination 
of  copper  in  river  water.  The  effects  of  free  thiol 
content,  pH,  shaking  time,  and  sample  volume  are 
discussed.  Better  than  98-102%  recovery  was  ob- 
tained with  satisfactory  precision.  (Author's  ab- 
stract) 
W87-02802 


INVESTIGATIONS  ON  THE  APPLICATION 
OF  THE  ION-EXCHANGER  SRAFION  NMRR 
FOR  THE  ENRICHMENT  AND  SEPARATION 
OF  URANIUM  AND  OTHER  TRACE  ELE- 
MENTS FROM  SEA  WATER,  (UNTERSU- 
CHUNGEN UBER  DIE  VERWENDBARKEIT 
DES  IONENAUSTAUSCHERS  SRAFION 
NMRR  ZUR  ANREICHERUNG  UND  ABTREN- 
NUNG  VON  URAN  UND  ANDEREN  SPUREN- 
ELEMENTEN  AUS  DEM  MEERWASSER), 
Athens  Univ.  (Greece).  Inst,  of  Inorganic  and  Ana- 
lytical Chemistry. 

M.  Ochsenkuhn-Petropulu,  and  G.  Parissakis. 
Fresenius'    Zeitschrift    fuer    Analytische   Chemie 
ZACFAU,  Vol.  321,  No.  6,  p  581-586,  July  1985.  5 
fig,  6  tab,  24  ref. 

Descriptors:  "Ion  exchange,  "Separation,  "Sample 
preparation,  "Sampling,  "Uranium,  "Trace  ele- 
ments, "Chemical  analysis,  "Water  sampling,  "Sea 
water,    "Water    analysis,    Trace    metals,    Metals, 
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Heavy  metals,  Molybdenum,  Silver,  Chromium, 
Copper,  Iron,  Manganese,  Nickel,  Lead,  Zinc,  Va- 
nadium, Reagents,  Atomic  absorption  spectrosco- 
py- 

Batch  and  continuous  flow  experiments  have  dem- 
onstrated the  usefulness  of  the  ion  exchanger  SRA- 
FION  NMRR  for  the  preconcentration  and  sepa- 
ration of  uranium  and  other  trace  elements  (e.g., 
Mo,  V,  Ag,  Cr,  Cu,  Fe,  Mn,  Ni,  Pb,  and  Zn)  from 
sea  water.  The  eluant  selected  was  0.5N  HN03. 
Uranium  was  extracted  from  the  eluate  with  0.1M 
tri-normal-octylphosphine  oxide  (TOPO)/cyclo- 
hexane  and  analyzed  in  the  organic  extract  by 
differential-pulse  polarography,  while  the  other 
elements  were  determined  directly  in  the  eluate  by 
atomic  absorption  spectrometry.  This  method  en- 
abled the  determination  of  the  above-mentioned 
trace  elements  in  sea  water  of  the  Isthmus  of 
Corinth  area,  Greece.  (Doria-PTT) 
W87-02803 


PRESERVATION  OF  TRACES  OF 

CHROMTUMCVI)    IN    WATER    AND    WASTE 

WATER  SAMPLES, 

CIBA-GEIGY  A.G,  Basel  (Switzerland).  Central 

Analytical  Dept. 

J.  Pavel,  J.  Khment,  S.  Stoerk,  and  O.  Suter. 

Fresenius'    Zeitschrift    fuer   Analytische    Chemie 

ZACFAU,  Vol.  321,  No.  6,  p  587-591,  July  1985.  6 

fig,  2  tab,  15  ref. 

Descriptors:  'Wastewater  analysis,  *Water  sam- 
pling, 'Sample  preservation,  'Chemical  analysis, 
•Trace  levels,  'Chromium,  'Water  analysis, 
Wastewater,  Trace  metals,  Trace  elements,  Heavy 
metals,  Acidity,  Temperature,  Chemical  proper- 
ties, Reagents. 

The  lifetime  of  hexavalent  chromium  was  studied 
as  a  function  of  pH,  container  material,  initial 
concentration,  and  temperature  in  pure  water  solu- 
tions. It  was  found  that  long-term  stability  was  best 
at  pH  9,  and  that  Cr(VT)  in  polyethylene  contain- 
ers deteriorates  more  rapidly  than  in  glass,  while 
cooling  does  not  prolong  its  lifetime.  If  present, 
trivalent  chromium  must  be  chelated  to  prevent  its 
oxidation.  Procedures  for  preservation  of  samples 
for  determination  of  Cr(VT)  in  water  and 
wastewater  are  made  based  on  these  results.  Losses 
of  Cr(VT)  over  seven  days  can  be  reduced  from  60- 
80%  to  less  than  20%  by  using  a  preservation 
solution  containing  carbonate  buffer  (pH  9)  and 
EDTA.  (Author's  abstract) 
W87-02804 


S5.00,       1-MINUTE      EFFLUENT      QUALITY 
TESTER, 

Salina  Area  Vocational-Technical  School,  KS. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02814 


SALMONELLAE  AND  POLLUTION  INDICA- 
TOR BACTERIA  EM  MUNICIPAL  AND  FOOD 
PROCESSING  EFFLUENTS  AND  THE  CORN- 
WALLIS  RIVER, 

Environmental    Protection    Service,    Dartmouth 

(Nova  Scotia). 

For  primary  bibliographic   entry  see   Field   5D. 

W87-02815 


DETERMINATION    OF    ACRYLIC    ACID    IN 
AQUEOUS    SAMPLES   BY   ELECTRON   CAP- 
TURE GAS  CHROMATOGRAPHY  AFTER  EX- 
TRACTION WITH  TRI-N-OCTYLPHOSPHINE 
OXIDE  AND  DERTVATTZATION  WITH  PEN- 
TAFLUOROBENZYL  BROMIDE, 
Florida  Inst  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
A.  Vairavamurthy,  M.  O.  Andreae,  and  J.  M. 
Brooks. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  13, 
p  2684-2687,  November  1986.  3  fig,  2  tab,  32  ref. 
NSF  Grant  OCE-8315733  and  OCE-8301538. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Sample  preparation,  'Performance  evalua- 
tion, 'Gas  chromatography,  'Acrylic  acid,  Tri-n- 
ocytlphosphine  oxide,  Pentafluorobenzyl  bromide, 
Detection  limits,  Extraction. 


A  method  is  described  for  the  determination  of 
acrylic  acid  at  nanomolar  concentrations  in  com- 
plex aqueous  samples.  The  method  involves  extrac- 
tion and  preconcentration  from  the  acidified 
sample  using  tri-n-octylphosphine  oxide  dissolved 
in  methyl  tert-butyl  ether  and  subsequent  derivati- 
zation  with  pentafluorobenzyl  bromide  using  18- 
crown-6  as  catalyst.  The  pentafluorobenzyl  ester  of 
acrylic  acid  is  then  quantified  by  capillary  gas 
chromatography  with  electron  capture  detection. 
The  limit  of  detection  is  about  6  femtomole,  corre- 
sponding to  a  concentration  of  3  nmol/1  of  the  acid 
in  a  100-ml  sample.  Acrylic  acid  has  been  meas- 
ured in  aqueous  samples,  including  natural  waters, 
to  illustrate  the  performance  of  this  procedure. 
(Author's  abstract) 
W87-02818 


CONTINUOUS  MONITORING  OF  222RN 
CONCENTRATION  IN  UNCONFINED 

GROUNDWATER, 

Kyoto  Univ.,  Osaka  (Japan).   Research  Reactor 

Inst. 

M.  Fukui. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 

p  371-380,  December  30,  1985.  8  fig,  4  ref. 

Descriptors:  'Monitoring,  'Radoniso  topes, 
•Groundwater  pollution,  'Radioisotopes,  'Pollut- 
ant identification,  'Fate  of  pollutants,  Aeration 
zone,  Radioactive  waste  disposal,  Waste  disposal, 
Tracers,  Observation  wells,  Wells,  Precipitation, 
Infiltration. 

A  continuous  monitoring  method  for  222Rn  con- 
centration in  unconfined  groundwater  was  investi- 
gated to  obtain  information  as  to  the  lower  bound- 
ary concentration  of  radon  in  the  aerated  zone. 
Prior  to  monitoring,  a  tracer  test  using  bromide  ion 
was  performed  to  investigate  the  groundwater  ex- 
change in  observation  wells.  The  monitoring 
system  was  able  to  follow  closely  the  radon  con- 
centration in  unconfined  groundwater.  In  this 
system,  part  of  the  pumped  groundwater  was  cir- 
culated and  sprayed  from  a  nozzle  in  the  same 
casing,  and  exhaled  radon  was  measured;  the  re- 
maining water  was  reinjected  into  another  casing. 
The  main  effects  observed  in  change  of  radon 
concentration  were  the  dilution  effect  of  infiltrat- 
ing water  following  precipitation  and  the  rate  of 
recovery  of  equilibrium  between  222Rn  and 
226Rn.  The  monitoring  method  may  serve  for  the 
detection  of  226Ra  migrating  from  a  nuclear 
wastes  repository,  and  generally  for  understanding 
of  radon  dynamics  in  unconfined  groundwater 
close  to  ground  surface.  (Author's  abstract) 
W87-02847 


PRACTICAL  DIRECT  PLAQUE  ASSAY  FOR 
COLIPHAGES  IN  100-ML  SAMPLES  OF 
DRINKING  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

W.  O.  K.  Grabow,  and  P.  Coubrough. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  3,  p  430-433,  September 

1986.  7  tab,  25  ref. 

Descriptors:  'Double-agar-layer  method,  *Coli- 
phages,  'Enteroviruses,  'Single-agar-layer 
method,  'Bioindicators,  'Water  treatment  process, 
•Drinking  water,  Water  quality  standards,  Disin- 
fection, Wastewater,  Incubation,  Growth  media, 
Seawater,  Plaque  assay. 

A  new  single-agar-layer  assay  (NS)  proved  superi- 
or to  other  methods  for  the  detection  of  coliphages 
in  100-ml  samples  of  water  because  it  was  more 
sensitive  and  accurate,  generally  yielded  the  high- 
est average  median  counts,  and  was  simple  and 
inexpensive.  With  this  assay,  a  100-ml  sample  of 
water,  an  agar  medium  containing  divalent  cations, 
and  the  host  Escherichia  cob  C  (ATCC  13706) 
were  mixed  in  a  single  container,  and  the  mixture 
was  plated  on  ten  14-cm-diameter  petri  dishes. 
(AJexander-PTT) 
W87-02890 


COMPARISON  OF  CLARK'S  PRESENCE-AB- 
SENCE TEST  AND  THE  MEMBRANE  FILTER 


METHOD  FOR  COLIFORM  DETECTION  IN 
POTABLE  WATER  SAMPLES, 

Drexel  Univ.,  Philadelphia,   PA.   Dept.  of  Civil 

Engineering. 

W.  O.  Pipes,  H.  A.  Minnigh,  B.  Moyer,  and  M.  A. 

Troy. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  3,  p  439-443,  September 

1986.  5  tab,  6  ref.  EPA  Grant  CR-810713. 

Descriptors:  *Bacterial  analysis,  'Filtration,  'Con- 
forms, 'Potable  water,  Bacteria,  Fermentation, 
Detection  methods,  Contamination,  Water  quality, 
Membrane  filters,  Cost  analysis,  Drinking  water, 
Water  distribution  systems. 

A  total  of  2601  water  samples  from  6  different 
water  systems  were  tested  for  coliform  bacteria  by 
Clark's  presence-absence  (P-A)  test  and  by  the 
membrane  filter  (MF)  method.  There  was  no  sig- 
nificant difference  in  the  fraction  of  samples  posi- 
tive for  coliform  bacteria  for  any  of  the  systems 
tested.  It  was  concluded  that  the  2  tests  are  equiva- 
lent for  monitoring  purposes.  However,  152  sam- 
ples were  positive  for  coliform  bacteria  by  the  MF 
method  but  negative  by  the  P-A  test,  and  132 
samples  were  positive  by  the  P-A  test  but  negative 
by  the  MF  method.  Many  of  the  differences  for 
individual  samples  can  be  explained  by  random 
dispersion  of  bacteria  in  subsamples  when  the  coli- 
form density  is  low.  However,  15  samples  had  MF 
counts  >  3  and  gave  negative  P-A  results.  The 
only  apparent  explanation  for  most  of  the  results  is 
that  conform  bacteria  were  present  in  the  P-A  test 
bottles  but  did  not  produce  acid  and  gas.  Two 
other  studies  have  reported  more  samples  positive 
by  the  P-A  test  than  by  the  MF  method.  (Author's 
abstract) 
W87-02892 


PHENOTYPIC  CHARACTERISTICS  OF  COLI- 
FORM AND  NONCOLIFORM  BACTERIA 
FROM  A  PUBLIC  WATER  SUPPLY  COM- 
PARED WITH  REGIONAL  AND  NATIONAL 
CLINICAL  SPECIES, 
S.  C.  Edberg,  V.  Piscitelli,  and  M.  Cartter. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  474-478,  September 
1986.  2  tab,  26  ref. 

Descriptors:  'Coliforms,  'Bacterial  analysis, 
•Water  supply,  'Municipal  water,  Reservoirs, 
Wells,  Biofilm  growth,  Feces,  Contamination,  Bac- 
teria, Water  analysis,  Temperature,  Selectivity, 
Antibiotics,  Escherichia  coli,  Enzymes. 

Colonization  of  water  distribution  systems  with 
Enterobacteriaceae  other  than  Escherichia  coli  has 
been  reported  throughout  the  US  and  Canada. 
Because  of  biofilm  growth  and  sloughing,  the  in- 
terpretation of  elevated  coliform  counts  in  water 
systems  can  be  difficult,  especially  since  the  isola- 
tion of  non-E  cob  coliforms  from  water  is  not 
conclusive  of  fecal  contamination.  During  the 
summer  and  fall  of  1984,  elevated  total  coliform 
bacteria  counts  were  observed  in  the  distribution 
system  of  a  public  water  supply  serving  350000 
people  in  south  central  CT.  As  part  of  an  investiga- 
tion of  possible  health  risks  associated  with  the 
presence  of  bacteria  in  the  water  supply,  bacterial 
isolates  from  the  system  were  compared  with  iso- 
lates of  the  same  species  obtained  from  a  large 
regional  hospital  and  from  a  national  compendium 
of  clinical  isolates.  Characteristics  isolated  includ- 
ed phenotypic  metabolic  activity,  antimicrobial 
susceptibilities  to  clinically  used  antibiotics,  tem- 
perature tolerance  at  44.5  C,  and  beta-glucuroni- 
dase  activity.  Environmental  isolates  lacked  known 
plasmid-mediated  characteristics,  with  the  excep- 
tion of  1  E  coli  isolate  which  showed  some  antibi- 
otic resistance.  Klebsiella  pneumoniae,  K  oxytoca, 
Enterobacter  cloacae,  and  E  agglomerans  from  all 
sources  were  temperature  tolerant  and  yielded 
positive  fecal  coliform  tests.  Only  E  coli  showed 
beta-glucuronidase  activity.  No  single  characteris- 
tic analyzed  was  sufficient  to  establish  an  organism 
as  either  environmental  or  clinical  in  origin.  (Alex- 
ander-PTT) 
W87-02894 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


DEVELOPMENT  OF  A  METHOD  FOR  CON- 
CENTRATION OF  ROTAVIRUS  AND  ITS  AP- 
PLICATION TO  RECOVERY  OF  ROTAVIR- 
USES FROM  ESTUARTNE  WATERS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao,  T.  G.  Metcalf,  and  J.  L.  Melnick. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  484-488,  September 
1986.  1  fig,  5  tab,  19  ref. 

Descriptors:  *Water  pollution  sources,  *Viruses, 
•Galveston  Bay,  *Water  analysis,  *Rotaviruses, 
•Estuaries,  Contamination,  Effluents,  Chlorination, 
Sludge  treatment,  Water  treatment  facilities, 
Recreation,  Shellfish,  Bottom  sediments,  Colloids, 
Health  hazards.  Transport,  Models,  Suspended 
solids.  Human  diseases. 

An  advantage  of  these  negatively  charged  filters  is 
their  ability  to  allow  filtration  of  >  378  liters  of 
moderately  turbid  water  in  30-40  minutes.  An  im- 
proved method  for  detection  of  rotaviruses  in 
water  was  used  to  monitor  their  presence  in  Gal- 
veston Bay.  Samples  adjusted  to  pH  3.5  and  a  final 
A1C13  molarity  of  0.001  were  filtered  through  25- 
cm  pleated  cartridge  type  filters  of  3.0  and  4.5 
micron  porosity  which  are  known  to  adsorb  rota- 
viruses from  sewage  and  estuarine  water.  Ad- 
sorbed virus  was  eluted  with  1  liter  of  10%  tryp- 
tose  phosphate  broth,  pH  9.5.  Primary  eluates  were 
reconcentrated  to  a  final  volume  of  10-20  ml  by  a 
simple  and  rapid  magnetic  iron  oxide  adsorption 
and  elution  procedure.  Two  per  cent  cassein  at  pH 
8.5  effectively  eluted  rotavirus  from  iron  oxide.  A 
total  of  21  of  72  water  samples,  suspended  solids, 
fluffy  sediments,  and  compact  sediments  collected 
in  different  seasons  in  Galveston  Bay  yielded  rota- 
viruses. Recovery  of  rotaviruses  varies  from  1 19  to 
1000  PFU/378  1  of  water,  1200  PFU/kg  of  com- 
pact sediment,  800  to  3800  PFU/378  1  of  fluffy 
sediment,  and  1800  to  4980  PFU  from  suspended 
solids  derived  from  378  1  of  water  based  on  immun- 
ofluorescent  foci  counts  on  cover  slip  cultures  of 
fetal  monkey  kidney  cells.  (Alexander-PTT) 
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METHOD  FOR  DETERMINING  VTRUS  ENAC- 
TTVATION  DURING  SLUDGE  TREATMENT 
PROCESSES, 

Zurich  Univ.  (Switzerland).  Inst,  of  Virology. 
F.  Traub,  S.  K.  Spillmann,  and  R.  Wyler. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  498-503,  September 
1986.   3  fig,  2  tab,  49  ref.  National  Foundation 
(Switzerland)  Grant  4.621.0.85.07. 

Descriptors:  'Viruses,  'Wastewater  analysis,  *In- 
activation,  'Sludge  digestion,  'Anaerobic  diges- 
tion, Wastewater  treatment,  Pathogens,  Health 
hazards,  Contamination,  Decontamination,,  Enter- 
oviruses, Inactivation  rate,  Adsorption,  Microbial 
activity,   Thermal  stability,   Temperature  effects. 

A  sandwich  device  for  the  determination  of  virus 
inactivation  in  real-scale  environments  is  an  easy, 
fast,  reliable  method.  The  results  obtained  are  re- 
producible, comparable  and  may  be  analyzed  sta- 
tistically. The  method  may  also  be  suitable  for 
inactivation  studies  of  microorganisms,  spores  and 
parasite  eggs.  During  sludge  treatment  processes, 
in  situ,  Bacteriophage  f2  was  adsorbed  onto  an 
electropositive  membrane  filter.  The  filter  was 
then  sandwiched  between  2  polycarbonate  mem- 
branes with  pores  smaller  than  the  virus  diameter. 
The  sandwich  was  fixed  in  an  open  filter  holder, 
and  several  such  devices  were  connected  before 
being  exposed  in  sludge-digesting  tanks.  The 
device  described  prevented  uncontrolled  vims 
escape,  but  allowed  direct  contact  of  the  various 
inactivating  or  stabilizing  substances  present  in  the 
environment  tested  with  the  virus  adsorbed  to  the 
carrier  membrane.  After  exposure  to  an  environ- 
ment, the  surviving  fraction  of  virus  was  eluted 
from  the  inner  filter  and  determined  by  plaque 
counting.  By  using  polycarbonate  membranes 
without  pores  for  sandwiching,  the  influence  of 
temperature  alone  on  virus  inactivation  could  be 
measured.  Thermophilic  fermentation  at  60  C  and 
651c  Pa  pressure  led  to  a  bacteriophage  f2  titer  re- 
duction of  3.5  log  units/hour,  whereas  thermophi- 
lic digestion  at  54.5  C  titers  increased  1.2  log  units/ 


h.  During  mesophilic  digestion  an  inactivation  rate 
of  only  0.04  log  units/h  was  observed.  Under  these 
latter  conditions  temperature  had  only  a  minor 
effect  (19%)  on  virus  inactivation,  whereas  at  54.5 
C  thermophilic  digestion  heat  accounted  for  32% 
of  the  total  inactivation,  and  during  thermophilic 
fermentation  at  60  C  temperature  and  pressure 
were  100%  responsible  for  virus  denaturation.  (Al- 
exander-PTT) 
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HUMIC  ACID  INTERFERENCE  WITH  VIRUS 
RECOVERY  BY  ELECTROPOSnTVE  MICRO- 
POROUS  FILTERS, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
N.  Guttman-Bass,  and  J.  Catalano-Sherman. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  556-561,  September 
1986.  1  fig,  6  tab,  29  ref.  EPA  Grant  CR-806588- 
03-2. 

Descriptors:  'Poliovirus,  'Waster  treatment, 
'Humic  acids,  'Filtration,  'Viruses,  Recovery, 
Assay,  Adsorption,  Water  quality,  Contamination, 
Fulvic  acids,  Charged  filters. 

The  effects  of  humic  acids  (HA)  on  poliovirus  type 
I  recovery  from  water  by  an  electropositively 
charged  microporous  filter,  Zeta  Plus  60S  (ZP) 
were  explored.  The  HA  interfered  by  preventing 
virus  adsorption  to  the  filters,  and  the  interference 
increased  as  a  function  of  HA  filtered.  HA  de- 
creased virus  adsorption  when  filtered  before  the 
virus,  but  did  not  elute  virus  which  had  adsorbed 
to  the  filter.  The  effects  on  virus  recovery  were 
not  due  to  alterations  in  virus  titer  or  neutralizabi- 
lity.  The  addition  of  A1C13,  which  improved  re- 
covery by  electronegative  filters  in  the  presence  of 
HA,  did  not  aid  in  overall  virus  recovery  by  the 
ZP  filters  of  HA.  However,  the  salt  and  HA  in 
combination  improved  virus  adsorption  and  con- 
currently reduced  virus  elution  efficiency.  The  ad- 
dition of  NaH2P04  had  no  direct  effect  on  virus 
recovery  and  did  not  alter  the  effect  of  HA.  In  an 
attempt  to  identify  the  components  of  HA  respon- 
sible for  the  interference,  humic  materials  were 
fractionated  by  size  and  the  fractions  were  tested 
for  interfering  activity.  Interference  was  not  asso- 
ciated with  special  size  fractions  of  the  humic 
materials.  (Alexander-PTT) 
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EFFECT  OF  ORGANOHNS  ON  FECAL  POL- 
LUTION INDICATOR  ORGANISMS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5C. 
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NEW  PROCEDURE  FOR  EXTRACTION  OF 
AMMONIUM  FROM  NATURAL  WATERS  FOR 
15N  ISOTOPIC  RATIO  DETERMINATIONS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
J.-S.  Selmer,  and  F.  Sorensson. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  577-579,  September 
1986.    1    tab,    16   ref.    Environmental    Protection 
Board  (Sweden)  Grants  5339174-4;  5339175-1. 

Descriptors:  'Analytical  methods,  'Extraction, 
•Ammonium,  'Nitrogen  isotopes,  Natural  waters, 
Isotope  techniques,  Solvents,  Field  tests,  Analyti- 
cal methods,  Elution,  Evaporation,  Contamination, 
Filters,  Wastewater  disposal,  Nissan  River, 
Sweden. 

A  new  method  for  extracting  ammonium  from 
natural  waters  for  15N  isotopic  ratio  determination 
uses  the  conversion  of  ammonium  N  into  indo- 
phenol,  which  is  then  concentrated  on  an  octade- 
cylsilane  column  followed  by  elution  and  evapora- 
tion. The  method  shows  accuracy  and  precision 
comparable  to  those  of  other  methods  described  in 
the  literature.  Field  experiments  conducted  the 
Swedish  west  coast  indicated  that  ammonium  re- 
generation ranged  from  22  to  108  nmol  N/l/hr. 
The  regeneration  rate  was  highest  close  to  the 
mouth  of  the  Nissan  River  and  declined  outward 
from  land.  The  river  water  had  a  high  content  of 


particulate  carbon  and  nitrogen  and  a  high  ammo- 
nium concentration  because  of  sewage  discharge. 
(Peter-PTT) 
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EVALUATION  OF  METHODS  FOR  PRESER- 
VATION OF  WATER  SAMPLES  FOR  NUTRI- 
ENT ANALYSIS, 

Geological  Survey,  Arvada,  CO.  Water  Resources 
Div. 

M.  J.  Fishman,  L.  J.  Schroder,  and  M.  W. 
Shockey. 

International  Journal  of  Environmental  Studies 
IJEVAW,  Vol.  26,  No.  3,  p  231-238,  1986.  5  tab,  7 
ref. 

Descriptors:  'Preservation,  'Nitrogen,  'Phospho- 
rus, 'Sample  preparation,  'Nutrient  analysis, 
'Water  sampling,  Temperature,  Mercuric  ions, 
Sulfuric  acid,  Chloroform,  Ammonia,  Organic  ni- 
trogen, Nitrites,  Nitrates,  Performance  evaluation, 
Orthophosphates. 

Mercuric  ion,  sulfuric  acid,  and  chloroform  were 
examined  as  preservatives  for  N  and  P  species  in 
water  samples  containing  biologically  active 
microorganisms.  Chilling  at  4  C  without  addition 
of  a  chemical  preservative  also  was  examined. 
Chilling  alone  at  4  C  was  an  adequate  preservation 
technique  for  8-day  storage  of  the  water  samples 
used  in  this  study.  For  samples  analyzed  after  16- 
day  storage,  however,  the  addition  of  40  mg/1  of 
mercuric  ion,  plus  chilling  at  4  C,  appeared  to  be 
the  treatment  preservation  technique  of  choice. 
Neither  chloroform  nor  sulfuric  acid,  coupled  with 
chilling,  were  adequate  as  preservation  techniques 
for  all  analytes  determined  during  the  16-day  study 
period.  Analytes  were  organic  N  +  ammonia  as  N, 
ammonia  as  N,  nitrite  +  nitrate  as  N,  nitrite  as  N, 
orthophosphate  as  P,  and  total  P.  (Rochester-PTT) 
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ENDUIECT  ATOMIC  ABSORPTION  DETERMI- 
NATION OF  ANIONIC  SURFACTANTS  JS 
WASTEWATERS  BY  FLOW  EJECTION  CON- 
TINUOUS LIQUID-LIQUID  EXTRACTION, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

M.  Gallego,  M.  Silva,  and  M.  Valcarcel. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  11, 
p  2265-2269,  September  1986.  4  fig,  4  tab,  25  ref. 

Descriptors:  'Indirect  atomic  absorption  spectros- 
copy, 'Chemical  analysis,  'Sample  preparation, 
•Anionic  surfactants,  'Wastewater  treatment, 
'Liquid-liquid  extraction,  'Wastewater  analysis, 
Detergent-ion  pairs,  Detergents,  Standard  error, 
Sampling  techniques,  Methylene  blue  method. 

A  determination  of  anionic  surfactants  with  an 
automatic  continuous  liquid-liquid  extractor  is  re- 
ported. The  method  involves  formation  of  the  de- 
tergent^ 1,1 0-phenanthroline-copper(II))  ion  pair 
and  extraction  into  methyl  isobutyl  ketone.  The 
overall  concentration  of  anionic  surfactants  can  be 
determined  indirectly  by  measurement  of  copper 
present  in  the  organic  layer  by  atomic  absorption 
spectrometry.  The  optimum  experimental  condi- 
tions for  determining  detergents  in  the  concentra- 
tion range  0.1-5.0  microgram/ml  are  described. 
The  relative  standard  deviation  was  0.8%.  The 
method  is  highly  selective  and  free  from  the  inter- 
ference of  nonionic  surfactants  and  has  been  ap- 
plied to  the  determination  of  anionic  surfactants  in 
wastewaters.  The  results  show  good  agreement 
with  those  obtained  by  the  classical  methylene  blue 
method.  (Author's  abstract) 
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PREDICTING  STANDARD  PH  VALUES  FOR 
REFERENCE  BUFFER  SOLUTIONS  EN  SOL- 
VENT MIXTURES  WITH  WATER, 

Milan  Univ.  (Italy).  Dept.  of  Physical  Chemistry 
and  Electrochemistry. 
P.  Longhi,  T.  Mussini,  and  S.  Rondinini. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  11, 
p  2290-2292,  September  1986.  1  tab,  21  ref. 
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Identification  Of  Pollutants — Group  5A 


Descriptors:  'Hydrogen  ion  concentration,  'Nona- 
queous solvents,  'Model  studies,  'Reference  value 
standards.  Solvents,  Dielectric  constant,  Tempera- 
ture, Prediction,  Baseline  studies,  Physicochemical 
properties,  Multilinear  regression. 

Analysis  of  available  data  of  reference  value  stand- 
ards, pH  sub  S,  for  pH  measurements  in  different 
binary  mixtures  of  nonaqueous  solvents  with  water 
show  that  these  values  are  satisfactorily  accounted 
for  in  terms  of  such  determinable  physicochemical 
variables  as  solvent  composition,  dielectric  con- 
stant, and  temperature,  together  with  the  transfer 
activity  coefficient  upon  the  basic  cells  for  the 
determination  of  the  pH  sub  S  standards.  A  proce- 
dure based  on  multilinear  regression  analysis  is 
described  that  permits  reliable  pH  sub  S  values  to 
predicted  for  other  solvents  or  solvent  mixtures 
from  knowledge  of  the  relevant  values  of  the 
above  variables.  (Author's  abstract) 
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TWO-METHOD  VERIFICATION  OF  HYDRO- 
GEN PEROXIDE  DETERMINATIONS  IN  NAT- 
URAL WATERS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

R.  J.  Kieber,  and  G.  R.  Helz. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  11, 
p  2312-2315,  September  1986.  4  fig,  2  tab,  28  ref. 

Descriptors:  'Hydrogen  peroxide,  'Water  analysis, 
•Iodometric  titration,  'Amperometry,  Enzymes, 
Iodine,  Iodides,  Fluorometry,  Salinity,  Standardi- 
zation. 

An  iodometric  tritation  was  investigated  for  veri- 
fying H202  determinations  in  natural  water  matri- 
ces. Hydrogen  peroxide  oxidizes  iodide  to  iodine  at 
pH  4  in  the  presence  of  (NH4)6Mo7024.4H20. 
The  12  that  is  generated  reacts  with  an  added  spike 
of  phenylarsine  oxide,  the  excess  of  which  is  titrat- 
ed with  a  standardized  iodine  titrant  to  an  ampero- 
metrically  determined  end  point.  The  difference 
between  titrations  with  and  without  the  enzyme 
catalase  is  proportional  to  the  H202  concentration. 
The  detection  limit  is  estimated  at  0.02  micromo- 
lar.  A  previously  described  independent  fluorome- 
tric  method  is  in  excellent  agreement  with  the 
present  method  when  applied  to  fresh  and  saline 
natural  waters  containing  0.05-5.00  micromolar 
H202.  Demonstration  of  such  agreement  can  be 
used  for  verification  purposes  in  the  absence  of 
certified  standards.  (Author's  abstract) 
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SPECIATION   OF   MANGANESE   IN   FRESH- 
WATERS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03051 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  CHROMIUM  TN  WASTE  WATER  AND 
SOIL, 

Hangzhou  Univ.  (China).  Dept.  of  Chemisry. 
W.-B.  Qi,  and  L.-Z.  Zhu. 

Talanta  TLNTA2,  Vol.  33,  No.  8,  p  694-696, 
August  1986.  1  fig,  3  tab,  7  ref. 

Descriptors:  'Wastewater  analysis,  'Sample  prepa- 
ration, 'Soil  analysis,  'Chromium,  'Spectrophoto- 
metry, Cetyltrimethylammonium  bromide,  Beer's 
Law,  Copper,  Iron,  Aluminum,  Potassium  fluoride, 
Tartrates,  Ions,  Heavy  metals,  Pollutants,  Diphen- 
ylcarbazone. 

The  reaction  of  Cr(VT)  with  o-nitrophenylfluorone 
(NPF)  in  the  presence  of  cetyltrimethylammonium 
bromide  (CTMAB),  forming  a  purplish  red  com- 
plex at  pH  4.7-6.6  by  heating  at  50  C  for  10  min, 
was  investigated.  The  composition  of  the  complex 
is  1:2:2  (Cr(VD:NPF:CTMAB)  and  the  wave- 
length of  maximum  absorbance  is  582  nanometer. 
The  molar  absorptivity  is  111000  liter/mole/cm. 
Beer's  law  is  obeyed  up  to  a  Cr(VI)  concentration 
of  0.2  microgram/ml.  The  interference  of  several 
ions,  including  Cu(2  +  ),  Fe(3  +  ),  and  Al(3  +  ),  is 
eliminated  by  the  addition  of  a  masking  mixture 


containing  KF,  trans-  1,2-diaminocyclohexanetetra- 
acetic  acid,  and  tartrate.  The  present  reaction  has 
been  employed  to  determine  Cr(VI)  in  wastewater 
in  the  presence  of  at  least  three  times  as  much 
Cr(III).  The  results  are  satisfactory  compared  to 
diphenylcarbazone.  Total  chromium  in  wastewater 
and  in  soil  also  can  be  determined  by  the  method 
described.  (Rochester-PTT) 
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DECLINE  OF  THE  GASTROPOD  NUCELLA 
LAPILLUS  AROUND  SOUTH-WEST  ENG- 
LAND: EVIDENCE  FOR  THE  EFFECT  OF  TRI- 
BUTYLTTN  FROM  ANTIFOULING  PAINTS, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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DETERMINATION  OF  HALOGENATED  SOL- 
VENT RESIDUES  IN  WATER,  WASTE  WATER, 
FEEDING-STUFFS,     AND     FOOD,     (BESTTM- 
MUNG  HALOGENIERTER  LOSUNGSMTTTEL- 
RUCKSTANDE     IN     WASSER,     ABWASSER, 
FUTTER-  UND  LEBENSMITTELN), 
Lebensmittelversuchsanstalt,      Vienna     (Austria). 
Forschungsinstitut  der  Ernaehrungswirtschaft. 
W.  Pfannhauser,  and  A.  Thaller. 
Presenilis'    Zeitschrift    fuer   Analytische   Chemie 
ZACFAU,  Vol.  322,  No.  2,  p  220-222,  September 
1985.  4  fig,  3  tab,  5  ref. 

Descriptors:  'Gas  chromatography,  'Pesticides, 
•Polychlorinated  biphenyls,  Water  analysis, 
Wastewater  analysis,  Feedstuff's,  Food  contamina- 
tion, Halogenated  solvents,  Sample  preparation, 
Extraction. 

A  method  for  the  determination  of  16  different 
halogenated  solvent  residues  by  gas  chromatogra- 
phy is  described.  With  this  procedure,  it  is  possible 
to  determine  chlorinated  pesticides  and  polychlori- 
nated biphenyls  simultaneously.  Problems  in  the 
clean-up  and  extraction  procedure  are  dealt  with, 
especially  with  dried  material.  Examples  for  the 
analysis  for  residues  in  drinking  water,  waste 
water,  and  feeding-stuffs  and  the  carry-over  to 
food  are  given.  (Author's  abstract) 
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DntECT  DETERMINATION  OF  CD,  CU  AND 
NI   IN  THE   ELBE   RTVER   ESTUARY  WITH 
ZEEMAN  AAS  AND  MATRLX  MODIFICATION 
(DIREKTBESTTMMUNG  VON  CD,  CU  AND  NI 
EVf  ELBEASTUAR  MIT  HTLFE  DER  ZEEMAN- 
ATOMABSORPTIONSSPEKTROSKOPIE   UND 
MATRLXMODIFTKATION), 
Technische   Univ.   Hamburg-Harburg  (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
W  Calamano,  W.  Ahlf,  and  T.  Schilling. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  323,  No.  8,  p  865-868,  April  1986. 
4  fig,  3  tab,  4  ref. 

Descriptors:  'Cadmium,  'Copper,  'Nickel,  'Elbe 
River  estuary,  'Zeeman  atomic  absorption  spec- 
troscopy, 'Matrix  modification,  Seawater,  Water 
analysis,  Detection  limits,  Heavy  metals,  Concen- 
tration. 

Procedures  for  the  direct  determination  of  Cd,  Cu 
and  Ni  concentrations  in  the  Elbe  River  estuary 
are  presented,  based  on  Zeeman  background  cor- 
rection and  matrix  modification.  Investigations 
showed  good  results  in  the  microgram/liter  (ug/1) 
range.  Detection  of  Ni  in  seawater  was  impossible 
without  matrix  modification.  The  advantages  of 
direct  determination  are  useful  detection  limits, 
high  precision,  and  short  time  in  analysis.  The 
detection  limits  were  0.1  ug/1  for  Cd,  and  1  ug/1 
for  Cu  and  Ni.  (Author's  abstract) 
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HPLC  ANION  EXCLUSION  METHOD  FOR 
FLUORIDE  DETERMINATIONS  IN  COM- 
PLEX EFFLUENTS, 

Smith  Kline  and  French  Labs.,  Philadelphia,  PA. 

R.  E.  Hannah. 

Journal   of  Chromatographic    Science   JCHSBZ, 


Vol.  24,  No.  8,  p  336-339,  August  1986.  6  fig,  2  tab, 
6  ref. 

Descriptors:  'High  performance  liquid  chromatog- 
raphy, 'Ion  chromatography,  'Wastewater  analy- 
sis, 'Polymeric  liquid  chromatography,  'Organic 
acid  analysis,  'Conductivity,  'Fluorides,  Chlor- 
ides, Sulfates,  Ions,  Effluents,  Sample  preparation, 
Detection  limits. 

A  single-column  nonsuppressed  ion  chromatogra- 
phic (IC)  method  is  described  for  the  determina- 
tion of  fluoride  in  wastewater  effluents  and  aque- 
ous process  streams.  The  method  utilizes  a  poly- 
meric liquid  chromatography  column,  commonly 
used  for  organic  acid  analysis  and  conductivity 
detection.  Fluoride  is  determined  at  low  ppm  (mg/ 
1)  levels  in  the  presence  of  high  concentrations  of 
potential  ionic  interferents  such  as  chloride  and 
sulfate,  utilizing  ion  exclusion  as  the  principal  sepa- 
ration mechanism.  The  limit  of  detection  is  0.2 
ppm  fluoride  with  a  working  linear  dynamic  range 
of  0.2-  to  100-ppm  fluoride.  Both  ion  exchange  and 
ion  exclusion  techniques  were  evaluated  during  the 
course  of  the  study.  Only  nonsuppressed  detection 
modes  were  employed  due  the  unavailability  of  a 
suppressor  system.  (Author's  abstract) 
W87-03094 


HALOGENATED  PHENOLS  TN  WATER  AT 
FORTY  CANADIAN  POTABLE  WATER 
TREATMENT  FACTLnTES, 

Health  and   Welfare   Canada,   Ottawa  (Ontario). 

Monitoring  and  Criteria  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-03112 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  FLURIDONE  AQUATIC  HERBICIDE 
AND  ITS  METABOLITE  IN  FISH  AND  CRAY- 
FISH, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

S.  D.  West,  and  E.  W.  Day. 

Journal  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  69,  No.  5,  p  856-859,  1986.  3 
fig,  2  tab,  14  ref. 

Descriptors:  'Fluridone,  'Sample  preparation, 
•Bioaccumulation,  'Fate  of  pollutants  'Fish, 
'Crayfish,  'Chemical  analysis,  'Tissue  analysis, 
Aquatic  herbicides,  Liquid-liquid  partitioning, 
Column  chromatography,  Reverse-phase  liquid 
chromatography. 

A  residue  method  for  determination  of  the  aquatic 
herbicide  fluridone  (l-methy-3-phenyl-5-(3- 
(trifluoromethy  l)phenyy  l)-4(  1  H)-pyridinone)  and 
its  metabolite  (l-methyl-3-(4-hydroxyphenyl)-5-(3- 
(trifluoromethyl)phenyl  4(lH)-pyridinone)  in  fish 
and  crayfish  tissues  is  described.  Both  compounds 
are  extracted  from  tissues  with  methanol,  and  the 
extracts  are  subjected  to  acidic  hydrolysis  to  re- 
lease conjugated  forms  of  fluoridone  and  the  meta- 
bolite. Sample  extracts  are  purified  by  liquid-liquid 
partitioning  and  Florisil  Sep-Pak(R)  column  chro- 
matography. Both  compounds  are  separated  and 
measured  by  reverse-phase  liquid  chromatography 
with  UV  detection  at  313  nm.  In  the  absence  of 
interfering  peaks,  the  method  has  a  detection  limit 
of  approximately  0.04  ppm  of  either  compound. 
Overall,  recoveries  averaged  96%  for  fluridone 
and  78%  for  the  metabolite  for  all  tissue  types 
combined.  (Author's  abstract) 
W87-03113 


INTERLABORATORY  COMPARISON  OF 
ANALYSES  FOR  HEAVY  METALS  IN  CLAM 
TISSUE, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
M.  R.  Hendzel,  B.  W.  Fallis,  and  B.  G.  E. 
deMarch. 

Journal  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  69,  No.  5,  p  863-868,  1986.  7 
tab,  13  ref. 

Descriptors:  'Comparison  studies,  'Clam  tissues, 
•Heavy  metals,  'Oyster  tissues,  'Lead,  'Cadmium, 
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•Copper,  'Zinc,  'Tissue  analysis,  Reproducibility, 
Variability,  Coefficient  of  variation,  Pollutant  iden- 
tification, Performance  evaluation,  Analytical 
methods. 

Reproducibility  of  analyses  for  Pb,  Cu,  Cd,  and  Zn 
was  compared  among  10  laboratories,  each  of 
which  analyzed  two  samples  of  freeze-dried  clam 
tissue  and  1  disguised  sample  of  National  Bureau  of 
Standards  oyster  tissue.  Interlaboratory  variations 
were  observed  for  all  metals,  but  the  methods 
yielded  reproducible  data  for  Cu  and  Zn,  with 
average  interlaboratory  coefficients  of  variation 
(CVs)  of  15  and  11%,  respectively.  The  perform- 
ance of  methods  used  for  Cd  and,  more  so,  for  Pb 
was  less  than  satisfactory.  Cd  levels  in  the  three 
samples  ranged  from  about  0.7  to  to  3.7  ppm,  with 
an  average  interlaboratory  CV  of  24%.  Pb  levels 
in  the  3  samples  were  about  0.5  ppm,  with  an 
interlaboratory  CV  of  68%.  Some  laboratories' 
results  were  consistently  high  or  low,  but  data 
were  insufficient  to  relate  these  trends  to  one  par- 
ticular variable.  Results  from  this  study  were  com- 
pared with  5  other  studies  published  since  1980. 
CVs  from  all  studies  were  comparable  for  samples 
with  similar  metal  concentrations.  (Author's  ab- 
stract) 
W87-03114 


FLAME  ABSORPTION  SPECTROSCOPIC  DE- 
TERMINATION OF  CADMIUM,  COPPER, 
IRON,  LEAD,  AND  ZINC  IN  MUSSELS, 

Instituto  de  Agroquimica  y  Tecnologia  de  Alimen- 
tos,  Valencia  (Spain). 

M.  Solchaga,  R.  Montoro,  and  M.  De  La  Guardia. 
Journal  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  69,  No.  5,  p  874-876,  1986.  1 
fig,  2  tab,  13ref. 

Descriptors:  *Flame  absorption  spectroscopy, 
•Heavy  metals,  *Cadmium,  'Copper,  'Iron, 
•Lead,  'Zinc,  'Mussels,  Tissue  analysis,  Pollutant 
identification,  Nitric  acid  extraction,  Atomic  ab- 
sorption spectroscopy,  Coefficient  of  variation, 
Oyster  tissues,  Sample  preparation,  Analytical 
methods. 

A  rapid  method  for  the  determination  of  Cd,  Cu, 
Fe,  Pb,  and  Zn  in  mussel  samples.  The  elements 
are  extracted  with  concentrated  nitric  acid  in  boro- 
silicate  glass  tubes  at  90  C  for  1  hr,  and  determined 
by  atomic  absorption  spectroscopy.  Detection 
limits  for  a  300  mg  sample  corresponded  to  0.3 
microgram  (ug)  Cd/g,  0.7  ug  Cu/g,  33  ug  Fe/g, 
0.7  ug  Pb/g,  and  6  ug  Zn/g.  The  coefficient  of 
variation  for  20  independent  analyses  was  7%  for 
Cd,  7%  for  Cu,  6%  for  Fe,  14%  for  Pb,  and  8% 
for  Zn.  Recoveries  were  107  +  or  -  3%  for  Cd,  90 
+  or  -  3%  for  Cu,  94  +  or  -  1%  for  Fe,  90  +  or  - 
5%  for  Pb,  and  96  +  or  -  3%  for  Zn.  The 
accuracy  of  the  method  was  determined  by  analyz- 
ing National  Bureau  of  Standards  oyster  tissues. 
(Author's  abstract) 
W87-03115 


MONITORING  POLLUTION, 

T.  C.  Elliott. 

Power  POWEAD,  Vol.    130,  No.   9,   p  S1-S16, 

September  1986.  33  fig. 

Descriptors:  *Air  pollution,  'Water  pollution, 
Monitoring,  Environmental  Protection  Agency, 
Weather,  Environmental  protection,  Powerplants, 
Colorimetry,  Conductivity,  Dissolved  oxygen,  Hy- 
drogen ion  conentration,  Turbidity,  Chlorine,  In- 
fluent water,  Effluent  streams. 

Several  aspects  of  air  and  water  pollution  monitor- 
ing were  reported.  The  impact  of  the  Environmen- 
tal Protection  Agency's  continuous  emissions  mon- 
itoring program  was  discussed.  Principles  and  im- 
provements in  gas  analyzer  design  were  examined 
and  flue  gas  sampling,  analysis  and  monitoring 
techniques  were  explained.  The  importance  of 
weather  data  in  monitoring  ambient  pollution  was 
emphasized.  The  diversity  and  complexity  of  water 
pollution  monitoring  was  discussed  in  relation  to 
powerplant  operations.  Monitoring  techniques 
such  as  colorimetry  and  conductivity  were  re- 
viewed and  methods  for  measuring  dissolved 
oxygen,  pH,  turbidity  and  chlorine  levels  to  assess 


the  condition  of  powerplant  influent  water  and 
receiving  water  were  described.  The  use  of  special 
purpose   analysis  equipment   was  also  discussed. 
(Michael-PTT) 
W87-03117 


DISSOLVED  ORGANIC  MATTER  IN  ANOXIC 
PORE  WATERS  FROM  MANGROVE  LAKE, 
BERMUDA, 

Geological  Survey,  Reston,  VA. 

W.  H.  Orem,  P.  G.  Hatcher,  E.  C.  Spiker,  N.  M. 

Szeverenyi,  and  G.  E.  Maciel. 

Geochimica   et   Cosmochimica   Acta  GCACAK, 

Vol.  50,  No.  4,  p  609-618,  April  1986.  4  fig,  3  tab, 

45  ref. 

Descriptors:  'Decomposing  organic  matter,  'In- 
terstitial water,  'Bermuda,  Sediments,  Sulfates,  Al- 
kalinity, Phosphates,  Ammonia,  Organic  com- 
pounds, Molecular  structure. 

Dissolved  organic  matter  and  dissolved  inorganic 
chemical  species  in  anoxic  pore  water  from  Man- 
grove Lake,  Bermuda  were  studied  to  evaluate  the 
role  of  pore  water  in  the  early  diagensis  of  organic 
matter.  Dissolved  sulfate,  titration  alkalinity,  phos- 
phate and  ammonia  concentration  versus  depth 
profiles  were  typical  of  many  nearshore  clastic 
sediments  and  indicated  sulfate  reduction  in  the 
upper  layer  of  sediment.  Dissolved  organic  matter 
in  pore  water  was  primarily  composed  of  large 
molecules.  This  was  concentrated  by  ultrafiltration 
and  studied  using  elemental  and  stable  carbon  iso- 
tope analysis  and  high  resolution  13C  nuclear  mag- 
netic resonance  and  infrared  spectroscopy.  Results 
indicated  that  the  material  had  a  predominately 
polysaccharide-like  structure  and  contained  a  large 
amount  of  oxygen-containg  groups.  Nuclear  mag- 
netic resonance  spectra  of  this  material  resembled 
those  of  organic  matter  in  surface  sediments  of 
Mangrove  Lake.  High-molecular-weight  organic 
matter  in  pore  waters  represent  the  partially  de- 
graded, labile  organic  components  of  the  sedimen- 
tary organic  matter.  Pore  waters  serve  as  a  conduit 
for  removing  these  labile  organic  components  from 
sediments.  The  more  refractory  component  are 
selectively  preserved  in  sediments  as  humic  sub- 
stances. (Author's  abstract) 
W87-03136 


ACYCLIC  ARCHAEBACTERIAL  ETHER 
LIPIDS  IN  SWAMP  SEDIMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

E.  G.  Pauly,  and  E.  S.  Van  Vleet. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No.  6,  p  1117-1125,  June  1986.  5  fig,  4  tab, 

59  ref. 

Descriptors:  'Swamp  sediments,  'Lipids,  Methane 
bacteria,  Lake  Maggiore,  Organic  matter,  Carbon 
dioxide,  Acetates,  Methane. 

Acyclic  phytanyl  diether  glycerol  and  biphytanyl 
ether  lipids  were  quantified  in  two  modern  swamp 
sediment  cores  taken  near  Lake  Maggiore,  FL. 
Methanogenic  bacteria  are  the  only  known  source 
organisms  which  can  inhabit  swamp  sediments. 
Variations  in  relative  abundance  between  these 
lipids  may  reflect  taxonomic  changes  in  methano- 
gen  populations  or  their  stage  of  growth.  Maxima 
in  methanogen  lipid  concentrations  coincided  with 
local  maxima  of  13C  of  organic  matter,  which  was 
possibly  the  result  of  a  pool  effect  on  C02  or 
acetate.  Methane  production  estimates  calculated 
from  lipid  concentrations  in  these  swamped  sedi- 
ments were  consistent  with  published  methane 
fluxes.  (Author's  abstract) 
W87-03141 


PARTITIONING  OF  7  BERYLLIUM  IN  FRESH 
WATER, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

N.  Hawley,  J.  A.  Robbins,  and  B.  J.  Eadie. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  6,  p  1127-1131,  June  1986.  4  fig,  13 
ref. 


Descriptors:  'Beryllium,  Tracers,  Adsorption, 
Sedimentation,  'Pollutant  identification,  Sediment 
concentration,  Partition  coefficient. 

Field  observations  and  experimental  measurements 
of  the  partitioning  coefficient  of  7Be  in  fresh  water 
demonstrated  that  it  varies  inversely  with  the 
solids  concentration  at  environmental  values.  This 
behavior  is  similar  to  that  of  other  metals  and 
organic  pollutants,  which  indicates  the  potential 
usefulness  of  7Be  as  a  pollutant  tracer  in  tne  water 
column.  The  wide  range  in  the  adsorption  percent- 
age of  7Be  by  solids  at  a  50%  concentration  indi- 
cates that  changes  in  sediment  concentration  over 
the  area  and  period  of  interest  must  be  monitored 
in  order  to  use  7Be  to  either  measure  total  sedi- 
mentation rates  or  trace  lateral  sediment  move- 
ment. A  wide  data  scatter  at  both  high  and  low 
solids  concentrations  suggests  that  other  factors 
may  affect  the  partitioning  coefficient,  and  thus 
application  of  the  present  study  to  other  systems 
might  be  risky.  At  high  solids  concentrations,  over 
90%  of  7Be  is  associated  with  the  solid  phase,  so 
7Be  might  be  a  useful  tracer  of  reworking  rates  in 
bottom  sediments.  7Be  has  a  slightly  greater  affini- 
ty for  the  solid  phase  in  fresh  water  than  in  sea- 
water.  (Author's  abstract) 
W87-03142 


TRITIUM    CORRECTED    14C    AND    ATMOS- 
PHERIC NOBLE  GAS  CORRECTED  4HE  AP- 
PLIED     TO     DEDUCE     AGES     OF     MTXED 
GROUNDWATERS:   EXAMPLES   FROM  THE 
BADEN  REGION,  SWITZERLAND, 
Weizmann   Inst,    of  Science,   Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
E.  Mazor,  F.  C.  Jaffe,  J.  Flack,  and  J.  D.  Dubois. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  8,  p  1611-1618,  August  1986.  4  fig,  3 
tab,  40  ref. 

Descriptors:  'Carbon  radioisotopes,  'Water  analy- 
sis, 'Tritium,  'Helium  radioisotopes,  'Groundwat- 
er dating,  'Switzerland,  Radioactive  dating. 

Tritium  and  14C  radioisotope  values  were  used 
identify  the  ages  of  mixed  recent  and  old  ground- 
waters in  the  Baden  and  Yverdon  regions  of  Swit- 
zerland. The  age  of  an  old  endmember  was  de- 
duced by  correcting  the  measured  14C  value  using 
tritium.  4He  was  used  as  a  second  semi-quantitative 
age  indicator  by  overlapping  and  extending 
beyond  the  14C  range.  In  this  case,  tritium  was 
used  to  derive  4He  concentration  in  the  old  end- 
member  and  atmospheric  noble  gases  were  used  to 
check  He  retention  and  correct  for  losses.  Correct- 
ed 14C  and  4He  values  can  be  applied  to  check 
concordance  between  computed  ages  in  mixed  and 
unmixed  groundwaters.  Discordant  ages  signal  the 
activity  of  secondary  processes  while  concordant 
ages  indicate  that  basic  dating  premises  have  not 
been  violated.  (Michael-PTT) 
W87-03147 


NATURE  OF  PARTICULATE  ORGANIC 
MATTER  IN  THE  RIVER  INDUS,  PAKISTAN, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

V.  Ittekkot,  and  R.  Arain. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No  8,  p  1643-1653,  August  1986.  8  fig,  3 

tab,  56  ref. 

Descriptors:  'Organic  matter,  'Indus  River,  'Paki- 
stan, Suspended  sediments,  Amino  acids,  Sugars, 
Biodegradation,  Sediment  discharge,  Sediment 
load,  Organic  carbon,  Marine  sediments,  River  sys- 
tems, Temporal  distribution. 

Suspended  sediments  from  the  Indus  River  were 
analyzed  for  particulate  organic  carbon  (POC)  and 
its  constituent  fractions  such  as  amino  acids,  amino 
sugars  and  sugars  to  determine  the  nature  of  organ- 
ic matter  at  high  and  low  sediment  discharge  peri- 
ods. POC  percentage  decreased  with  increasing 
suspended  matter  concentrations  which  suggested 
dilution  of  organic  matter  by  mineral  matter.  Con- 
centrations of  amino  acids,  amino  sugars  and 
sugars  varied  as  did  their  relative  contributions  to 
POC  which  were  high  during  low  sediment  dis- 
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charge  and  low  during  high  sediment  discharge. 
Suspended  sediments  associated  with  high  sedi- 
ment discharge  periods  were  characterized  by  low 
ratios  of  amino  acids  to  amino  sugars.  This  factor 
and  the  relative  distribution  pattern  of  monosac- 
charides such  as  galactose,  arabinose,  mannose  and 
xylose  indicated  that  differences  in  sources  and 
processes  influenced  POC  transport  in  the  Indus 
River.  These  result  in  transport  of  biodegraded 
organic  matter  during  high  sediment  discharge  pe- 
riods which  is  typical  of  other  major  rivers  in  this 
region  with  depositional  centers  in  deep  sea  areas. 
The  high  sediment  loads  of  these  rivers  could 
contribute  from  8  to  11%  of  the  global  annual 
organic  carbon  burial  in  marine  sediments.  (Au- 
thor's abstract) 
W87-03148 


L37C-L35C  VARIATIONS  IN  A  DIFFUSION- 
CONTROLLED  GROUNDWATER  SYSTEM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 

D.  S.  Desaulniers,  R.  S.  Kaufmann,  J.  A.  Cherry, 

and  H.  W.  Bentley. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No.  8,  p  1757-1764,  August  1986.  7  fig,  28 

ref. 

Descriptors:  'Chlorine  isotopes,  'Diffusion, 
•Groundwater,  Ontario,  Glacial  aquifers,  Isotope 
studies,  Enrichment,  Sensitivity  analysis,  Kinetics, 
Simulation  analysis,  Interfaces,  Groundwater 
movement,  History,  Mathematical  models. 

A  study  to  determine  whether  or  not  chlorine 
isotopes  in  groundwater  exhibited  isotope  enrich- 
ment effects  due  to  diffusion  during  Late  Pleisto- 
cene and  Holocene  times  was  conducted  on  glacial 
till  deposits  in  southwestern  Ontario.  High  preci- 
sion 137C  measurements  were  performed  on 
groundwater  samples  from  two  sites  exhibiting 
gradual  increases  in  Cl(-)  versus  depth.  The  meas- 
urements were  compared  to  theoretical  predictions 
of  isotopic  enrichment  produced  by  diffusion.  Ver- 
tical profiles  showed  a  gradual  enrichment  in  135C 
relative  to  137C  with  increasing  distance  upward 
from  the  bedrock-till  interface.  A  mathematical 
solute  transport  model  that  incorported  the  effects 
of  kinetic  isotope  partitioning  was  used  to  simulate 
137C  distributions.  Sensitivity  analysis  indicated 
that  model  results  were  affected  by  groundwater 
velocity,  the  isotope  enrichment  factor  and  diffu- 
sion times.  Agreement  between  simulated  and  ob- 
served Cl(-)  isotope  profiles  was  obtained  using 
groundwater  velocity  of  zero,  an  isotopic  enrich- 
ment factor  of  1.0012  and  diffusion  times  ranging 
from  14,000  to  16,000  years.  It  is  concluded  that 
isotopic  enrichment  of  135C  is  caused  by  upward 
diffusion  of  15,000  years  which  is  consistent  with 
what  is  known  about  the  Quaternary  history  of  this 
area.  (Author's  abstract) 
W87-03149 


FLUOROMETRIC  DETERMINATION  OF  NI- 
TRITE IN  NATURAL  WATERS  WITH  3-AMTN- 
ONAPHTHALENE-l,5-DISULPHONIC  ACID 
BY  FLOW-US JECTION  ANALYSIS, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
S.  Motomizu,  H.  Mikasa,  and  K.  Toei. 
Talanta  TLNTA2,  Vol.  33,  No.  9,  p  729-732,  Sep- 
tember 1986.  1  fig,  3  tab,  10  ref. 

Descriptors:  *River  water,  *Seawater,  'Sample 
preparation,  'Water  analysis,  'Fluorometry,  'Ni- 
trites, 'Fluorometry,  'Flow  injection  analysis,  Pol- 
lutant identification,  Spectrophotometry,  Seto 
Inland  Sea,  Kojima  Lake,  Japan. 

Nitrite  in  river  and  seawater  was  determined  fluor- 
ometrically  by  flow  injection  analysis.  In  acidic 
medium,  nitrite  was  reacted  with  3-aminonaphtha- 
lene-l,5-disulfonic  acid  (C-acid)  to  form  the  diazo- 
nium  salt,  which  was  converted  into  the  fluores- 
cent azoic  acid  salt  in  an  alkaline  medium.  The 
carrier  stream  receiving  injected  sample  was  dis- 
tilled water.  The  reagent  solution  stream,  which 
contained  C-acid,  disodium  ethylene  diaminetetra- 
acetate  (disodium  EDTA)  and  hydrochloric  acid, 
was  mixed  with  the  carrier  stream  in  a  13-m  length 
of  0.5  mm  bore  Teflon  tubing  maintained  at  90  C. 
After  passing  through  the  mixing  coil,  the  stream 
was  mixed  with  an  alkaline  solution.  The  fluores- 


cence intensity  (excitation  at  365  nanometer  (nm)) 
was  measured  at  470  nm.  The  detection  limit 
(signal/noise  =  3)  was  1  x  ten  to  the  -9th  power 
Molar  (14  nanogram/1  nitrite-N)  and  the  relative 
standard  deviation  of  10  injections  of  0.000001 
Molar  nitrite  was  0.4%.  Analyses  can  be  done  at  a 
rate  of  45/hr.  Results  with  the  present  method  are 
compared  to  spectrophotometric  determinations  of 
nitrite  in  waters  of  three  rivers,  Seto  Inland  Sea, 
and  Kojima  Lake  (Japan).  (Rochester-PTT) 
W87-03172 


DETERMINATION  OF  ORGANICALLY-ASSO- 
CIATED TRACE  METALS  IN  ESTUARINE 
SEA-WATER  BY  SOLVENT  EXTRACTION 
AND  ATOMIC-ABSORPTION  SPECTROME- 
TRY, 

Hiroshima  Univ.  (Japan).  Faculty  of  Integrated 
Arts  and  Sciences. 

K.  Hayase,  K.  Shitashima,  and  H.  Tsubota. 
Talanta  TLNTA2,  Vol.  33,  No.  9,  p  754-756,  Sep- 
tember 1986.  1  tab,  13  ref. 

Descriptors:  'Extraction,  'Sample  preparation, 
•Heavy  metals,  'Trace  metals,  'Nickel,  'Copper, 
•Molybdenum,  *Managanese,  'Cadmium,  'Lead, 
•Seto  Inland  Sea,  'Atomic  absorption  spectrosco- 
py, 'Hiroshima  Bay,  'Water  analysis,  Seawater, 
Pollutant  identification,  Chelation,  Dissolved  or- 
ganic matter,  Japan. 

Chloroform  extraction  of  trace  metals  (Ni,  Cu,  Mo, 
Mn,  Cd,  and  Pb)  in  estuarine  seawater  was  studied 
at  pH  8  and  pH  3,  on  the  basis  that  the  metals 
would  be  associated  with  dissolved  organic  matter 
(DOM),  whih  has  recently  been  characterized  by 
reversed-phase  liquid  chromatography.  Ni,  Cu, 
Mo,  and  Mn  were  extracted  more  at  pH  8  than  at 
pH  3.  Cd  and  Pb  were  not  associated  with  the 
DOM  at  either  pH.  The  percentage  of  the  total 
dissolved  trace  metals  in  seawater  (from  Hiroshima 
Bay  in  the  Seto  Inland  Sea,  Japan)  associated  with 
DOM  varied  from  0  to  14%.  The  metals  extracted 
into  chloroform  at  pH  8  were  assumed  to  be  asso- 
ciated with  neutral  or  weakly  basic  DOM,  whereas 
at  pH  3  they  could  be  associated  with  either  the 
neutral  (or  weakly  basic)  DOM  or  two  types  of 
acidic  DOM.  (Author's  abstract) 
W87-03173 


CHARACTERIZATION  OF  SEDIMENT  CON- 
TAMINATION UTHJZJJSG  BIOASSAY/BIAC- 
CUMULATION  TESTING, 

Corps  of  Engineers,  New  York.  New  York  Dis- 
trict. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03255 


DIFFERENT  TECHNIQUES  FOR  THE  COM- 
PUTATION OF  RTVER  NUTRTENT  LOADS 
(METHODOLOGD2S  DE  QUANTIFICATION 
DES  FLUX  DE  NUTRIMENTS  EN  RTVTERE), 

Centre    National    du    Machinisme    Agricole,    du 

Genie    Rural,    des    Eaux    et   des    Forets,    Lyon 

(France). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03298 


REAL  TIME  WATER  QUALITY  FORECAST- 
ING MODELS  BASED  ON  THE  WATER 
QUANTITY/QUALITY  RELATIONSHTP, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

J.  L.  Marivoet. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  395- 
404,  3  fig,  8  tab. 

Descriptors:  'Water  quality  control,  'Model  stud- 
ies, 'Water  supply,  Water  quality  standards,  Fore- 
casting, Rivers,  River  flow,  Rainfall-runoff  rela- 
tionships. 

For  the  real  time  management  of  a  safety  reservoir 
used  in  drinking  water  supply,  short  term  forecasts 


of  the  water  quality  in  the  River  Meuse  are 
needed.  Four  methods  for  forecasting  fluoride  and 
chloride  concentrations  are  compared.  The  first 
model  consists  of  a  simple  ARMA  model  forecast- 
ing future  concentrations  from  the  last  measured 
concentrations.  The  second  and  third  methods  are 
based  on  dilution  relationships.  A  transfer  function- 
noise  model,  with  the  reciprocal  of  the  river  flow 
as  input  and  the  concentrations  as  output,  is  pro- 
posed as  a  fourth  method.  A  simple  rainfall-runoff 
model  is  introduced  to  forecast  future  runoffs.  The 
combined  transfer  function-noise  model  gives  satis- 
factory results  for  short  term  forecasts  of  fluoride 
and  chloride  concentrations.  For  long  term  fore- 
casts dilution  models  are  preferred.  If  rainfall  infor- 
mation is  available  a  simple  rainfall-runoff  model 
enables  improvement  in  the  performance  of  the 
forecasting  model.  (See  also  W87-03272)  (Lantz- 
PTT) 
W87-03304 


MEASURING  SUSPENDED  SEDIMENT  IN 
SMALL  MOUNTAIN  STREAMS, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

R.  B.  Thomas. 

General  Technical  Report  PSW-83,  July  1985.  9  p, 

1  fig,  2  tab,  15  ref. 

Descriptors:  'Sampling,  'Sediment  load,  'Sus- 
pended sediments,  'Water  quality,  'Monitoring, 
Streams,  Sediment  transport,  Channel  morpholo- 
gy, Water  sampling,  Data  collections,  Flow  pro- 
file, Flow  pattern. 

Measuring  suspended  sediment  concentration  in 
streams  provides  a  way  of  monitoring  the  effects  of 
forest  management  activities  on  water  quality.  Col- 
lecting data  on  suspended  sediment  is  an  act  of 
sampling  The  nature  of  the  delivery  process  and 
the  circumstances  under  which  data  are  collected 
combine  to  produce  highly  variable  results  that  are 
difficult  to  analyze  and  interpret.  Data-collection 
stations  are  set  up  to  compare  one  set  of  measure- 
ments to  another.  They  should  be  located  with 
regard  to  channel  morphology.  Deciding  when  to 
measure  suspended  sediment  is  a  major  problem  in 
carrying  out  most  studies.  Concentration  depends 
heavily  on  streamflow  discharge,  which  can  be 
used  to  allocate  sampling  resources  to  appropriate 
flow  levels.  Restrictions  in  budgets  and  technical 
concerns  have  fostered  the  increased  use  of  auto- 
matic pumping  samplers  in  measuring  suspended 
sediment.  (Author's  abstract) 
W87-03324 


5B.  Sources  Of  Pollution 


METABOLICAL  ACnvrTY  OF  BACTERIA  IN 
GEOTHERMAL     SPRING-WATERS     DATING 
FROM   DOGGER   AND   TRIAS   PERIODS   IN 
THE  BASSES  PARISIEN,  (ACTIVITES  META- 
BOLIQUES     DES     BACTERIES     DES     EAUX 
GEOTHERMALES  DU  DOGGER  ET  DU  TRIAS 
DU  BASSES  PARISD2N), 
Aix-Marseille-1  Univ.  (France). 
S.  Dauraas.  O.  Goyeneche,  and  A.  Bianchi. 
Comptes    Rendus    de    PAcademie    des    Sciences 
(Series  3)  CHDDAT,  Vol.  301,  No.  6,  p  295-297, 
July  1985.  2  tab,  6  ref. 

Descriptors:  'Geothermal  resources,  'Thermal 
springs,  'France,  'Drilling,  'Thermophilic  bacte- 
ria, 'Paris  Basin,  'Groundwater  pollution,  Sodium 
chloride,  Isotopic  tracers,  Methane  bacteria,  Bacte- 
rial analysis,  Metabolites. 

Autotrophic  and  heterotrophic  microbial  activity 
measurements  in  the  groundwaters  of  four  geother- 
mic  sites  dating  from  Dogger  and  Trias  periods 
that  make  up  the  Bassin  Parisien,  show  that  the 
main  activity  is  chemolithotrophic.  The  microflora 
responsible  for  this  activity  is  essentially  thermo- 
phile.  Though  adapted  to  the  conditions  of  the 
aquifers,  it  could  have  an  autochthonous  origin. 
The  heterotrophic  bacteria  found  in  the  aquifers 
were  probably  introduced  by  contamination  during 
drilling.  These  results  are  based  on  a  laboratory 
study  of  well  samples  in  which  the  relative  rates  of 
uptake  of  C-14  labeled  substrates  -  glucose  or 
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H2C03    -   were   compared.    Measurements    were 
made  at  20  C  and  at  65  C.  (Airone-PTT) 

W87-02562 


DISTRIBUTION  OF  ANIONIC  SURFACTANTS 
IN  THE  WATER  COLUMN  OF  THE  GULF  OF 
FOS-SUR-MER,  (DISTRIBUTION  DES  DETER- 
GENTS ANIONIQUES  DANS  LA  COLONNE 
D'EAU  DU  GOLFE  DE  FOS-SUR-MER), 
Centre  d'Oceanologie  de  Marseille  (France). 
R.  Siron,  and  G.  Giusti. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  301,  No.  6,  p  313-315, 
July  1985.  2  tab,  14  ref. 

Descriptors:  *Detergents,  'Surfactants,  *Path  of 
pollutants,  *Coastal  waters,  'Rhone  River, 
♦France,  'Groundwater  pollution,  Sediments, 
Anions,  Urbanization,  Industrial  wastes,  Hydrocar- 
bons, Water  pollution  sources. 

The  high  concentrations  in  total  anionic  surfac- 
tants found  in  the  whole  water  column,  added  to 
their  relatively  constant  level,  show  the  high 
degree  of  contamination  to  which  the  site  is  sub- 
jected. The  surfactant  concentrations  also  partly 
explain  the  high  levels  of  dissolved  hydrocarbons 
found  in  the  area.  The  principal  origin  of  this 
pollution  is  the  dilution  from  the  Rhone  River,  by 
inputs  of  surfactants  which  are  concentrated  in 
superficial  waters,  or  by  dissolution  of  trapped 
surfactants  from  the  sediment  into  the  water 
column.  (Author's  abstract) 
W87-02563 


OVERVIEW  OF  PCB  POLLUTION  AND  ITS 

BEHAVIOR  IN  SEINE  RIVER,  (APERCU  SUR 

LA  POLLUTION  PAR  LES  P.C.B.  (POLYCH- 

LOROBIPHENYLES)    EN    SEINE,    ET    SON 

COMPORTEMENT), 

Paris-6  Univ.  (France).  Inst.  d'Hydrologie  et  de 

Climatologie. 

M.  Chevreuil,  A.  Chesterikoff,  and  R.  Letolle. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  302,  No.  14,  p  877-882, 

April  1986.  4  fig,  1  tab,  8  ref. 

Descriptors:  *Water  pollution  sources,  'Polychlo- 
rinated  biphenyls,  'France,  'Seine  River,  'Sedi- 
ments, Surface  water,  Chlorinated  hydrocarbons, 
Regulations,  Seasonal  variation,  Low  flow,  Pota- 
ble water,  Adsorption. 

The  contamination  of  the  Seine  River  by  PCBs 
was  studied  in  June  1984  before  the  low  water 
mark  and  in  October  before  the  first  flood.  Two 
hundred  km  of  the  river  and  its  tributaries  were 
studied,  both  the  water  and  sediments.  Variation  of 
local  concentrations  shows  that  direct  inputs  con- 
tinue, and  that  most  of  the  flux  occurs  in  solution 
and  is  especially  high  at  the  start  of  the  low  water 
period.  This  last  point  is  particularly  important 
since  it  is  during  low  water  that  the  river  courses 
are  most  heavily  relied  on  as  a  source  of  potable 
water.  Pollution  is  particularly  high  below  Paris 
and  the  mean  concentration  for  sediments  reaches 
3800  ppb.  In  sediments  PCBs  are  preferentially 
adsorbed  onto  matter  rich  in  organics.  (Airone- 
PTT) 
W87-02564 


ADSORPTION  OF  SELECT  PHENOL  DERIVA- 
TIVES BY  DOLOMITE, 

Argonne  National  Lab.,  IL.  Chemical  Technology 

Div. 

B.  A.  Hudson-Baruth,  and  M.  G.  Seitz. 

Environmental    Pollution    (Series    B)    EPSPDH, 

Vol.  11,  No.  1,  p  15-28,  1986.  2  fig,  7  tab,  16  ref. 

Descriptors:  'Phenols,  'Groundwater  pollution, 
•Path  of  pollutants,  'Dolomite,  Aquifers,  Degra- 
dation, Leaching,  Cleanup. 

The  behavior  of  six  phenols  in  dolomite  aquifers 
was  investigated  in  laboratory  experiments:  4- 
chloro-m-cresol,  2,4-dimethylphcnol,  2,4-dinitro- 
phenol,  4-nitrophenol,  pentachlorophenol,  and 
2,4,6-trichlorophenol.  The  objective  of  the  re- 
search was  to  establish  the  migration  of  selected 
phenol  compounds  in  waters  that  move  through 


dolomite  rock,  a  common  groundwater  aquifer  in 
many  regions.  The  extent  that  phenols  partitioned 
between  groundwater  and  dolomite  was  estab- 
lished. The  partitioning  is  indicative  of  how  the 
phenol  might  adsorb  onto  rock  or  move  with 
water  flowing  through  an  aquifer.  The  migration 
predicted  from  the  partition  was  compared  with 
migration  observed  for  two  phenols  when  they 
were  pumped  through  cores  of  rock.  To  compare 
with  the  characteristics  of  dolomite,  commercially 
available  chemical  sorbents  were  also  examined 
with  regard  to  their  cleanup  of  phenol-contaminat- 
ed groundwater.  Little,  if  any,  of  the  phenols 
adsorb  onto  dolomite  at  temperatures  of  5  and  22 
C  and  at  concentrations  from  0.1  to  10  mg/liter. 
Pentachlorophenol  adsorbs  most  strongly,  with  as 
much  as  22%  adsorbing  from  groundwater  onto 
dolomite.  No  processes  of  phenol  degradation 
were  detected,  with  some  experiments  lasting  21 
days.  Phenols  dispersed  in  an  area  where  they  can 
leach  and  contaminate  dolomite  groundwater 
aquifers  would  pose  a  threat  to  human  health  and 
the  environment.  In  contrast  to  dolomite,  chemical 
sorbents  strongly  adsorb  the  phenols  and  could  be 
used  for  groundwater  cleanup.  (Author's  abstract) 
W87-02583 


CONTROL  OF  THE  METHYLATION  PROC- 
ESS IN  A  MERCURY-POLLUTED  AQUATIC 
SEDIMENT, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Bio- 
chemistry and  Microbiology. 
M.  Berman,  and  R.  Bartha. 

Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  11,  No.  1,  p  41-53,  1986.  1  fig,  9  tab,  13  ref. 

Descriptors:  'Methylation,  'Mercury,  'Sediments, 
•Methylmercury,  'Berry's  Creek,  'New  Jersey, 
Hydrogen  ion  concentration,  Redox  potential, 
Biota,  Sulfides,  Dredging,  Estuaries,  Industrial 
wastes. 

The  prevailing  physico-chemical  and  microbial 
status  of  Berry's  Creek,  New  Jersey,  was  surveyed. 
The  reasons  for  the  abnormally  low  methylation 
activity  were  assessed;  whether  it  was  due  to  the 
absence  of  the  appropriate  microorganisms  or  to 
the  chemical  form  of  the  polluting  Hg.  Past  refin- 
ing activity  deposited  up  to  1000  mg/kg  total  Hg 
in  sediments  of  the  estuarine  Berry's  Creek,  yet 
methylmercury  levels  in  the  sediment  were  below 
10  microgram/kg.  The  factors  that  control  Hg 
methylation  in  this  low-salinity  anaerobic  sediment 
were  analyzed.  When  compared  to  a  normally 
methylating  control  sediment,  no  significant  differ- 
ences were  found  in  pH,  redox  potential,  microbial 
counts  and  methylating  potential,  but  sulfide  con- 
centrations in  Berry's  Creek  sediment  were  unusu- 
ally high.  A  causal  connection  between  the  elevat- 
ed sulphide  levels  and  low  Hg  methylation  activity 
was  established.  In  its  current  state,  the  contami- 
nant poses  little  danger  to  biota,  but  a  significant 
decline  in  sediment  sulphide  would  be  expected  to 
increase  the  methylation  and  the  biohazard  of  Hg. 
(Peters-PTT) 
W87-02584 


LEVELS    OF    CHLORINATED    HYDROCAR- 
BONS AND  COMPOSITION  OF  PCB  IN  HER- 
RING   GULL    LARUS    ARGENTATUS    EGGS 
COLLECTED    IN    NORWAY    IN    1969    COM- 
PARED TO  1979-81, 
National  Veterinary  Inst.,  Oslo  (Norway). 
M.  T,  Moksnes,  and  G.  Norheim. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.  11,  No.  1,  p  109-116,  1986.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Gulls,  'Chlorinated  hydrocarbons, 
•Eggs,  'Norway,  Hexachlorobenzene,  Octachlor- 
ostyrene,  Decachlorobiphenyl,  Pesticides,  Chemi- 
cal degradation. 

The  levels  of  hexachlorobenzene  (HCB),  octach- 
lorostyrene  (OCS),  decachlorobiphenyl  (DCB), 
DDE  and  PCB  in  eggs  from  herring  gull  Larus 
argentatus  collected  from  different  parts  of 
Norway  during  1979-81  were  determined  and  com- 
pared with  levels  in  eggs  collected  in  1969.  A  total 
of  112  herring  gull  eggs  were  collected  at  seven 
different  places.  In  addition,  88  eggs  previously 
collected  at  the  same  places  in  1969  were  analyzed 


at  the  same  time.  The  localities  include:  Ostfold 
(Heia,  Hvalar,  Akeroy);  Telemark  (Jomfruland, 
Straholmen);  Rogaland  (Karmoy);  Hordaland 
(Bergen);  Sor-Trondelag  (Tarva);  Nordland  (Sand- 
nessjoen);  and  Finnmark  (Reinoy,  Vardo).  Mean 
levels  of  HCB  in  1969  and  1979-81  were  0.19  and 
0.12  microgram/g  wet  weight,  respectively.  When 
excluding  the  results  from  Telemark,  an  area  with 
local  contamination  by  HCB,  OCS  and  DCB,  there 
were  no  statistical  differences  in  HCB  levels  be- 
tween the  two  sampling  periods.  OCS  and  DCB 
were  only  detected  in  eggs  from  Telemark.  Signifi- 
cant decreases  in  DDE  levels  and  DDE/PCB 
ratios  but  not  in  PCB  levels  were  observed  be- 
tween 1969  and  1979-81.  Only  for  the  most  persist- 
ent of  the  PCB  isomers  recorded  was  there  a  small 
increase  in  the  relative  amount  from  1969  to  1979- 
81.  (Peters-PTT) 
W87-02585 


DETERMINATION  OF  POLLUTION  AND  EU- 
TROPHIC  CONDITIONS  OF  SAPANCA  LAKE 
(TURKEY), 

Marmara  Scientific  and  Industrial  Research  Inst., 

Gebze   (Turkey).   Dept.   of  Nutrition  and   Food 

Technology. 

V.  Yigit,  N.  Muftugil,  and  H.  Kalafatoglu. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  11,  No.  1,  p  1-7,  1986.  2  fig,  1  tab, 

7  ref. 

Descriptors:  'Lakes,  'Water  sampling,  'Water 
quality,  'Chemical  properties,  'Sapanca  Lake, 
♦Eutrophication,  Temperature,  Hydrogenion  con- 
centration, Dissolved  oxygen,  Phosphates,  Nitro- 
gen, Mercury,  Coliform,  Turkey,  Chlorophyll-a, 
Nutrients. 

Temperature,  pH,  dissolved  oxygen  and  phos- 
phates, chlorophyll-a,  oil  and  grease,  nitrogen, 
mercury  and  total  coliform  contents  of  water  sam- 
ples from  Sapanca  Lake  have  been  determined. 
Sapanca  Lake  is  located  between  the  sea  of  Mar- 
mara (Izmit  Bay)  and  Sakarya  River.  Small  brooks 
flow  into  the  lake  which  also  has  some  under- 
ground natural  waters.  It  is  discharged  by  Cark 
Canal  to  the  Sakarya  River,  thus  constituting  a 
continuous  flow  system.  The  lake  is  used  as  fol- 
lows: resource  for  water;  recreation  and  resort 
area,  catching  fish  and  other  water  products;  agri- 
cultural irrigation;  transportation;  and  receptacle 
for  domestic  wastes.  The  results  indicate  that  in- 
dustrial contamination  is  not  significant  in  the  lake 
at  present  and  the  nutrient  concentrations  are  low. 
(Peters-PTT) 
W87-02587 


ENVIRONMENTAL  FACTORS  AFFECTING 
THE  ACID  NEUTRALIZATION  CAPACITY  OF 
FINNISH  GLACIAL  TUX  DEPOSITS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 

A.  Vuorinen,  and  P.  Lahermo. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  11,  No.  1,  p  61-78,  1986.  12  fig,  12 

ref. 

Descriptors:  'Acid  rain,  'Glacial  drift,  'Leaching, 
•Finland,  'Iron,  Aluminum,  Potassium,  Calcium, 
Zinc,  Sediments,  Soils,  Humic  substances,  Geo- 
chemistry, Till  profile,  Acid  neutralization,  Buffer 
capacity,  Iron  specification,  Bedrock. 

A  batch  titration  method  for  acid  neutralization 
buffer  capacity  was  used  to  monitor  the  stage  of 
leaching  and  resistance  to  acid  precipitation  of 
surfical  deposits  in  Finland.  Four  till  profiles,  in- 
cluding podzol  horizons,  were  sampled  at  different 
geographical,  climatoglogical  and  environmental 
sites  in  Finland.  The  fresh  samples  were  air  dried, 
homogenized  and  then  equilibrated  at  increasing 
acidity  in  capped  polyethylene  tubes.  After  cen- 
trifugation  and  measurement  of  the  pH  in  the 
tubes,  the  contents  of  leached  elements  were  ana- 
lyzed using  colorimetric  methods  for  Fe,  Al,  and 
Si,  and  flame-AAS  methods  for  K,  Ca,  Fe,  Mb, 
and  Zn.  A  sequential  extraction  procedure  at  dif- 
ferent time  intervals  was  used  for  Fe  oxides.  The 
acid  neutralization  buffer  capacity  was  strongly 
affected  by  the  environmental  geochemistry  of 
iron.  The  leaching  of  Fe  from  bedrock  and  sedi- 
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ments  accompanied  by  seasonal  and  biogeochemi- 
cal  cycles,  and  reprecipitation  of  Fe  is  widespread 
in  Finnish  soils.  As  a  consequence,  the  loosely 
bound  Fe  forms  seem  to  constitute  the  main  acid 
neutralization  buffer  capacity  found  in  sediments. 
Exchangeable  Al  and  also  alkali  and  alkaline  earth 
metals  (especially  Ca)  may  occasionally  be  of  im- 
portance in  contributing  to  the  acid  neutralization 
capacity  of  sediments.  Humic  substances  play  a 
major  role  in  topsoil  layers.  A  slight  effect  of  acid 
precipitation  is  inferred  in  the  topsoil  of  the  two 
most  southern  profiles.  (Author's  abstract) 
W87-02588 


RATIONAL  ALLOCATION  OF  MONITORING 
STATIONS  IN  A  LAKE  BY  MEANS  OF  THE 
SPLINE  TECHNIQUE, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-02598 


VALIDATION     OF    A    PROGNOSIS     BASED 
UPON  A  EUTROPHICATION  MODEL, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02602 


MODELING  FOR  ESTIMATING  REPRESENT- 
ATIVE WATER  CONDITIONS  IN  A  RIVER 
BASIN, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
A.  Ichikawa,  and  K.  Amano. 
Ecological  Modelling,  Vol.  32,  No.  1-3,  p  199-213, 
June  1986.  5  fig,  7  tab. 

Descriptors:  'Rivers,  *Path  of  pollutants,  'Model 
studies,  'Pollution  load,  *Dry  season,  *Tama 
River,  Japan,  Mathematical  models. 

A  modeling  method  is  proposed  that  includes  two 
parts  for  estimating  representative  river-water  con- 
ditions, one  for  spatial  representation  of  the  gener- 
ated pollution  loadings  and  another  for  temporal 
representation  of  flowing  pollution  loading  in  a 
waterway.  The  model  was  employed  to  estimate 
pollution  loadings  during  a  dry  period  at  the 
branches  or  drains  in  the  middle  basin  of  the  Tama 
River.  The  results  were  compared  with  those  of  a 
large-scale  river  survey  conducted  in  August  1981. 
Based  on  the  ratio  of  estimated  values  to  observed 
conditions,  the  methodology  for  quantification  of 
pollution  loadings  is  judged  to  be  reasonable. 
(Rochester-PTT) 
W87-02604 


LEAD  DISSOLUTION  FROM  SOLDERED 
JOINTS, 

Avon  Dept.  of  Health,  CT. 
H.  H.  Birden,  E.  J.  Calabrese,  and  A.  Stoddard. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  77,  No.  11,  p  66-70,  November 
1985.  3  fig,  5  tab,  12  ref. 

Descriptors:  *Lead,  'Water  pollution  sources, 
•Plumbing,  *Solder,  'Drinking  water,  Connecti- 
cut, Copper  piping,  Groundwater  pollution, 
Copper,  Heavy  metals. 

Levels  of  lead  in  tap  water  exceeding  the  US 
Environmental  Protection  Agency  primary  drink- 
ing water  standard  of  0.05  mg/L  have  been  report- 
ed in  several  Connecticut  communities.  Investiga- 
tions revealed  that  the  lead  originates  from  the 
leaching  of  soldered  joints  in  recently  constructed 
plumbing  systems,  not  from  source  water  supplies. 
A  study  examined  the  phenomenon  quantitatively 
with  plumbing  runs  fabricated  from  the  most  com- 
monly used  plumbing  materials  and  solder  formu- 
lations. Tests  of  two  groundwater  sources  of  differ- 
ent corrosivity  run  through  soldered  copper  piping 
demonstrated  levels  of  lead  well  in  excess  of  the 
US  EPA  standard.  Lead  levels  declined  with  time 
and  varied  with  the  type  of  solder  used  and  the 
corrosivity  of  the  water.  Elimination  of  lead  in 
solders  and  education  of  the  public  are  suggested 
as  countermeasures.  (Author's  abstract) 
W87-02607 


FUNGI  IN  POTABLE  WATER  DISTRIBUTION 
SYSTEMS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Biologi- 
cal Sciences. 

W.  D.  Rosenzweig,  H.  Minnigh,  and  W.  O.  Pipes. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  1,  p  53-55,  January  1986. 
2  tab,  20  ref. 

Descriptors:  *Fungi,  'Potable  water,  'Water  dis- 
tribution systems,  'Potable  water,  'Water  quality. 
Pathogenic  bacteria,  Viruses,  Protozoa,  Alternaria, 
Aspergillus,  Cladosporium,  Penicillium,  Microor- 
ganisms, Feces,  Statistical  analysis. 

In  the  past,  the  microbiological  quality  of  potable 
water  has  been  based  on  the  occurrence  of  coli- 
form  bacteria.  The  presence  of  organisms  indicates 
the  possibility  of  fecal  contamination  with  a  result- 
ing presence  of  pathogenic  bacteria,  viruses,  and 
protozoa.  Of  207  samples  collected  from  various 
locations  in  five  small  municipal  water  distribution 
systems,  103  (49.8  %)  were  positive  for  fungi. 
Counts  ranged  between  1  and  6  fungal  propagules 
per  50-mL  sample.  Four  genera,  Alternaria,  Asper- 
gillus, Cladosporium,  and  Penicillium,  accounted 
for  58  percent  of  the  isolates,  with  Aspergillus  the 
most  common  (18.4  %).  Statistical  analysis  of  the 
data  to  determine  any  relationship  between  the 
presence  and  number  of  fungal  isolates  and  five 
physicochemical  and  two  bacteriological  param- 
eters revealed  no  significant  correlations.  (David- 
PTT) 
W87-02614 


GENERALIZATION  AND  APPLICATIONS  OF 
TRACER  DISPERSION  DATA 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

F.  A.  Kilpatrick,  and  K.  R.  Taylor. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  537-548,  August  1986.  16  fig,  21  ref. 

Descriptors:  'Tracers,  'Data  interpretation,  'Dis- 
persion studies,  'Solute  transport,  Waterways, 
Contamination,  Prediction,  Solubility,  Simulation 
analysis,  Injection. 

An  approach  to  unitizing  data  generated  by  numer- 
ous time-of-travel  and  tracer  dispersion  studies  to 
make  it  more  useful  for  predicting  the  behavior  of 
soluble  contaminants  entering  waterways  is  pre- 
sented. Practical  application  of  the  superimposition 
principle  and  of  the  scalene  triangle  as  an  approxi- 
mation of  the  response  curve  from  slug  injection  of 
a  solute  are  demonstrated  as  a  means  of  simulating 
downstream  effects  of  any  form  of  solute  release. 
(Michael-PTT) 
W87-02620 


ALTERNATIVES  TO  THE  USE  OF  AGRICUL- 
TURAL DRAINAGE  WELLS, 

Iowa  State  Univ.,  Ames.   Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-02624 


ANOMALOUS  NATURAL  SULFATE  IN 
WATER  WELLS  OF  THE  GREENBRIER 
GROUP,  WEST  VIRGINIA, 

Charleston  Coll.,  SC. 

S.  A.  Heller,  and  H.  W.  Rauch. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  581-585,  August   1986.  5  fig,   1  tab,  7  ref. 

Descriptors:  'Sulfates,  'Wells,  'West  Virginia, 
Well  data,  Groundwater,  Calcium,  Magnesium, 
Chlorides,  Sodium,  Dolomite,  Gypsum,  Ions,  Oxi- 
dation, Halite,  Pyrite,  Thermal  springs,  Geologic 
fractures. 

Water  from  wells  developed  in  the  Middle  Missis- 
sippian  Greenbrier  Group  of  central  West  Virginia 
is  typically  very  hard.  Eight  of  74  wells  sampled 
showed  high  sulfate  concentrations  and  higher 
than  average  concentrations  of  calcium,  magnesi- 
um, chloride  and  sodium.  Water  from  several  of 
these  wells  was  not  potable.  Previous  work  has 
suggested  that  dolomite  and  gypsum  dissolution 
contribute    magnesium    and    sulfate    ions    to    the 


groundwater.  Halite  dissolution  and  pyrite  oxida- 
tion are  likely  contributors  to  concentrations  of 
sodium,  chloride  and  iron  above  background.  All 
of  these  minerals  are  generally  associated  with  the 
basal  water-bearing  strata  of  the  Greenbrier 
Group.  It  is  possible  that  the  wells  are  receiving 
deeply  circulating  groundwater  via  fracture  zones 
which  feed  other  sulfur  and/or  thermal  springs  in 
the  central  Appalachia.  (Author's  abstract) 
W87-02625 


UNSATURATED  FLOW  THROUGH  SOLID 
WASTE  LANDFTLLS:  MODEL  AND  SENSITIV- 
ITY ANALYSIS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Civil  and  Environmental  Engineering. 

A.  C.  Demetracopoulos,  G.  P.  Korfiatis,  E.  L. 

Bourodimos,  and  E.  G.  Nawy. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  601-609,  August  1986.  10  fig,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Unsaturated 
flow,  'Water  pollution  sources,  'Mathematical 
models,  'Landfills,  'Sensitivity  analysis,  Mathe- 
matical equations,  Boundary  conditions,  Paramet- 
ric hydrology,  Porosity,  Simulation  analysis, 
Design  criteria,  Solid  waste  disposal. 

The  governing  equations,  boundary  conditions  and 
method  of  solution  of  the  flow  of  precipitation 
through  solid  waste  landfills  are  presented.  A  de- 
tailed sensitivity  analysis  is  performed  to  investi- 
gate the  effects  of  various  parameters  associated 
with  the  hydraulics  of  porous  material,  input  con- 
ditions and  numerical  techniques  on  the  model 
results.  This  analysis  is  performed  by  simulations  of 
a  conceptual  landfill  and  the  results  provide  guide- 
lines for  model  application  to  the  design  of  new 
solid  waste  facilities  and  evaluation  of  existing 
landfills.  (Michael-PTT) 
W87-02628 


RED  ALDER  LEAF  LITTER  AND  STREAM- 
WATER  QUALITY  EN  WESTERN  OREGON, 

Oregon  State  Univ.,   Corvallis.   Dept.   of  Forest 

Engineering. 

R.  L.  Taylor,  and  P.  W.  Adams. 

Water  Resources  Bulletin  WATBAQ,  Vol.  22,  No. 

4,  p  629-635,  August  1986.  8  fig,  2  tab,  24  ref. 

Descriptors:  'Deciduous  trees,  'Water  pollution 
sources,  'Alder  trees,  'Leaves,  'Impaired  water 
quality,  'Oregon,  Color,  Decomposing  organic 
matter,  Leaching,  Organic  carbon. 

Studies  of  an  Oregon  municipal  watershed  demon- 
strated the  potential  water  quality  effects  of 
streamside  red  alder  leaves,  but  sampling  during 
1981-1982  showed  no  chronic  problems.  Some 
short-term  increases  in  water  color  were  observed 
near  the  onset  of  storm  flows  which  suggested  a 
flushing  of  organic  matter  storage  sites.  An  ex- 
tended period  of  unusually  low  flows  and  high  leaf 
fall  may  be  necessary  to  impact  water  quality  in 
this  area.  Laboratory  leaching  of  alder  leaves  in 
filtered  stream  water  showed  a  fairly  constant  re- 
lease of  colored  organic  matter  over  time  with 
running  water  leaching  more  efficiently  than  still 
water.  Water  color  increased  linearly  with  increas- 
ing leaf  mass  added  to  still  water.  There  appeared 
to  be  a  limit  to  the  amount  of  colored  matter  that 
could  be  removed  during  the  first  48  hours  of 
leaching.  Other  tests  showed  that  ultraviolet  absor- 
bance  could  provide  an  estimate  of  dissolved  or- 
ganic carbon  concentration  in  systems  dominated 
by  alder  leaf  inputs.  (Author's  abstract) 
W87-02631 


CONTATNTNG  LANDFILL  LEAKS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
C.  Beatty. 

The  American  City  and  County  ACCOD3,  Vol. 
101,  No.  4,  p  28,  30,  32,  April  1986. 

Descriptors:  'Landfills,  'Water  pollution  sources, 
'Water  pollution  control,  'Design  criteria,  Cost 
analysis,  Political  aspects,  Groundwater  runoff. 
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Design  alternatives  and  other  measures  to  control 
landfill  runoff  are  reviewed.  Landfill  improvement 
costs  and  political  issues  impacting  landfill  devel- 
opment programs  are  also  examined.  There  is  a 
national  consensus  that  tighter  environmental  con- 
trols are  needed.  (Michael-PTT) 
W87-02639 


DETECTION  OF  ROTAVIRUS  IN  TREATED 
DRINKING  WATER, 

Texas  Univ.  Medical  School  at  Houston. 

B.  H.  Keswick,  C.  P.  Gerba,  J.  B.  Rose,  and  G.  A. 

Toranzos. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  1-6,  October  1985.  5  tab,  12  ref.  EPA 

Cooperative  agreement  CR-809331-02-0. 

Descriptors:  'Rotavirus,  'Drinking  water,  'Water 
treatment,  'Water  quality  management,  'Water 
quality  standards,  'Pollutant  identification,  Entero- 
viruses, Viruses,  Potable  water,  Chlorination, 
Water  pollution,  Coliforms,  Bacteria,  Streptococ- 
cus, Pathogenic  bacteria,  Public  health,  Human 
diseases,  Diseases. 

Rotavirus  was  recovered  from  16  of  63  conven- 
tionally treated  finished  drinking  water  samples 
collected  at  a  full-scale  drinking  water  treatment 
plant.  Rotavirus  recovery  was  higher  during  the 
summer  rainy  season,  when  the  water  quality  dra- 
matically declined.  Twenty-six  of  54  samples  of 
finished  water  collected  during  the  dry  season  met 
acceptable  limits  for  turbidity,  total  coliform  bacte- 
ria and  residual  chlorine;  three  of  these  samples 
contained  rotavirus,  indicating  that  water  from 
polluted  sources  which  meets  water  quality  guide- 
lines cannot  be  assumed  to  be  virus-free.  This  raises 
questions  concerning  the  ability  of  currently  sug- 
gested limits  to  ensure  safe  drinking  water;  fecal 
streptococci  may  be  better  indicators  of  the  sani- 
tary quality  of  water  than  the  total  coliform  bacte- 
ria. Increased  chlorine  contact  time  reduced  the 
bacterial  content  of  water,  but  did  not  necessarily 
reduce  the  rotavirus  content.  Further  studies  are 
needed  on  the  factors  which  affect  the  removal  of 
important  disease-causing  waterborne  viruses  such 
as  rotavirus,  Norwalk  virus,  and  hepatitis  A  virus. 
(Doria-PTT) 
W87-02643 


VIRUSES  AND  BACTERIA  IN  A  CHALK 
WELL, 

Thames  Water  Authority,  London  (England). 

J.  S.  Slade. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  111-125,  October  1985.  1  fig,  6  tab,  10 

ref. 

Descriptors:  'Viruses,  'Bacteria,  'Chalk,  'Water 
pollution  sources,  'Water  wells,  'Groundwater 
pollution,  'Monitoring,  'Drinking  water,  Water 
analysis,  Disinfection,  Chlorination,  Enteroviruses, 
Indicators,  Wells,  Bioindicators,  Groundwater, 
Subsurface  water,  Potable  water. 

Human  enteroviruses  have  been  found  in  water 
from  a  chalk  well  with  a  history  of  excellent 
bacteriological  and  organoleptic  quality.  A  propor- 
tion of  these  viruses  survived  disinfection  treat- 
ment consisting  of  a  nominal  1  mg/1  of  free  chlo- 
rine maintained  for  a  minimum  contact  period  of 
15  minutes  at  pH  7.2.  It  is  concluded  that  viruses 
may  occur  in  underground  sources  which  have 
consistently  proved  to  be  satisfactory  in  routine 
monitoring  tests  for  bacterial  indicators  of  fecal 
pollution.  Possible  mechanisms  by  which  these  cir- 
cumstances may  arise  are  discussed.  It  is  concluded 
that  bacteria  and  viruses  can  become  separated 
during  the  passage  of  water  through  underground 
strata,  and  this  throws  serious  doubts  upon  the 
present  practice  of  relying  solely  on  the  absence  of 
bacterial  indicators  as  the  measure  of  safety  of 
underground  sources.  (Doria-PTT) 
W87-02655 


INTERACTIONS  BETWEEN  BIOTIC  AND  ABI- 
OTIC FACTORS  AND  VIRUSES  IN  A  WATER 

SYSTEM, 

Medizinische  Akademie  'Carl  Gustav  Carus'  Dres- 
den (German   DR.).   Inst,   fuer  Allgemeine   und 


Kommunale  Hygiene. 

R.  Walter,  J.  Durkop,  B.  Friedman,  and  H.  J. 

Dobberkau. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  139-151,  October  1985.  5  fig,  3  tab,  10 

ref. 

Descriptors:  'Viruses,  'Rivers,  'Pollutant  identifi- 
cation, 'Water  analysis,  'Water  pollution  sources, 
•Chemical  properties,  'Water  pollution,  Entero- 
viruses, Water  quality  management,  Nitrates,  Am- 
monium compounds,  Heavy  metals,  Nitrogen  com- 
pounds, Wastewater,  Potable  water,  Microbiolo- 
gic! studies,  Statistical  analysis,  Effluents,  Proto- 


A  river  used  intensively  both  for  potable  water  and 
for  effluent  discharge  carries  a  high  load  of  viruses, 
including  hepatitis  A  and  rotaviruses.  Hepatitis  A 
is  endemic  in  areas  supplied  with  potable  water 
from  this  river.  The  river  has  been  investigated 
from  1981  to  1983  for  its  virological,  biological, 
microbiological,  and  chemical  properties.  In  addi- 
tion, tests  for  heavy  metals  and  for  selected  chemi- 
cal compounds  were  performed  at  some  represent- 
atively distributed  sampling  points  along  the  river. 
The  virological  quality  of  the  river  largely  de- 
pends on  the  virus  input  via  domestic  sewage. 
Significant  correlations  have  been  found  between 
virus  level,  pH,  ammonium  ion,  and  nitrate.  Chem- 
ical pollution  will  be  virus  protective  if  particulate 
matter  and  some  kinds  of  cations  are  discharged, 
pH  is  altered,  and  biotic  antagonisms  are  sup- 
pressed. Chemical  pollution  will  also  exhibit  some 
virucidal  capacities  caused  by  the  actions  of  some 
ionic  detergents,  heavy  metals,  phenol,  and  chao- 
tropic  agents.  Amoebae  may  counteract  viruses.  A 
model  for  the  estimation  of  virus  content  in  the 
raw  water  could  be  developed  knowing  the  dy- 
namics of  river  water  exploitation  above  the  ex- 
traction sites.  (Doria-PTT) 
W87-02657 


DETECTION  OF  INDIGENOUS  ENTERIC  VI- 
RUSES IN  RAW  SEWAGE  EFFLUENTS  OF 
THE  CITY  OF  ATHENS,  GREECE,  DURING  A 
TWO  YEAR  SURVEY, 

Institut    Pasteur    Hellenique,    Athens    (Greece). 

Dept.  of  Virology. 

V.  Krikelis,  P.  Markoulatos,  N.  Spyrou,  and  Ch. 

Serie. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  159-164,  October  1985.  3  tab,  23  ref. 

Ministry   of  Research   and   Technology   Project 

81082. 

Descriptors:  'Enteroviruses,  'Wastewater,  'Ef- 
fluents, 'Municipal  wastewater,  'Athens,  'Pollut- 
ant identification,  'Surveys,  Viruses,  Microbiologi- 
cal studies,  Water  pollution,  Seasonal  variation, 
Coxsackie  virus,  Public  health,  Human  diseases, 
Diseases. 

Indigenous  Enteroviruses  and  Adenoviruses  have 
been  detected  in  a  two-year  survey  of  urban 
sewage  effluents  in  Athens,  Greece  during  1982- 
1983.  Polio,  Coxsackie  B,  and  Echoviruses  were 
recovered  on  Vero  or  BGM  cells  by  inoculation  of 
samples  after  a  pre-concentration  step  utilizing 
glass  powder.  Adenoviruses  were  recovered  on 
Hep2  cells  after  precipitation  with  protamine  sul- 
fate. The  viral  content  was  in  the  order  of  100- 
1,000  cytopathogenic  units  (CPU)  per  liter  of 
sample.  Seasonal  fluctuations  of  serotypes  were 
observed.  The  peak  of  Adenoviruses  was  found  in 
early  spring,  whereas  Enteroviruses  peaked  in  late 
summer-early  fall.  The  most  frequently  recovered 
serotypes  within  each  group  were:  Polio  III  (47%), 
Coxsackie  B5  (56%),  Echo  7  (61%),  and  Adeno  7 
(43%).  Similar  isolation  frequencies,  except  for 
Polio,  were  found  in  humans  as  well.  All  strains  of 
Polioviruses  recovered  from  sewage  were  found  to 
be  vaccine-related  by  the  intratypic  serodifferentia- 
tion  test.  (Doria-PTT) 
W87-02659 


DETECTION  AND  STABILITY  OF  ENTERIC 
VIRUSES  IN  SLUDGE,  SOIL  AND  GROUND 
WATER, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 


gy and  Immunology. 

P.  H.  Jorgensen,  and  E.  Lund. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  185-195,  October  1985.  6  fig,  14  ref. 

Descriptors:  'Pollutant  identification,  'Enterovir- 
uses, 'Sludge,  'Soil  types,  'Groundwater,  Viruses, 
Municipal  wastewater,  Coxsackievirus,  Sediments, 
Survival. 

Digested  sludge  from  a  municipal  sewage  treat- 
ment plant  was  placed  on  the  surface  of  pure 
diluvial  sand  in  a  forest  plantation.  Polio-,  coxsack- 
ie-, and  adenovirus  types  were  detected  in  the 
sludge  deposits  up  to  21  weeks,  but  not  22  weeks, 
after  application.  No  virus  was  demonstrated  in 
soil  samples  five  weeks  after  application-  Ground- 
water samples  were  negative,  except  for  one 
sample  containing  poliovirus  type  2  and  coxsackie- 
virus type  B3.  Soil  samples  collected  at  a  depth  of 
35  to  100  cm  were  suspended  in  groundwater  from 
the  area  and  antibiotics  were  added;  pH  was  4.5.  A 
similar  system  was  set  up  using  a  sand  loam  soil.  In 
each  series,  three  flasks  were  seeded  with  coxsack- 
ievirus B3,  adenovirus  1,  and  echo  virus  7,  respec- 
tively. Supernatants  and  eluates  of  the  sediments 
were  examined  for  virus.  Adenovirus  was  not 
found  in  the  supernatants.  Echovirus  occurred 
only  in  the  supernatant  from  sandy  soil,  and  cox- 
sackievirus occurred  in  both  supernatants.  Except 
for  adenovirus  in  sandy  loam  soil,  the  viruses  were 
quite  stable  in  the  sediments.  Results  from  ground- 
water samples  were  similar,  except  that  echovirus 
could  not  be  demonstrated  in  groundwater  from 
the  sandy  soil  area  after  two  months.  (Author's 
abstract) 
W87-02662 


EXAMINATION  OF  THE  PENETRATION  OF 
ENTERIC  VTRUSES  IN  SOILS  UNDER  SIMU- 
LATED CONDITIONS  IN  THE  LABORATORY, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 
gy and  Immunology. 
P.  H.  Jorgensen. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  197-199,  October  1985.  5  ref. 

Descriptors:  'Enteroviruses,  'Path  of  pollutants, 
•Water  pollution  sources,  'Soil  science,  'Soil  col- 
umns, 'Aeration  zone,  'Saturated  soil,  'Solute 
transport,  Viruses,  Soil  types,  Coxsackievirus, 
Sand,  Loam,  Rain. 

Transport  of  coxsackievirus  B3  and  adenovirus  1 
could  not  be  demonstrated  below  3.5  cm  under  the 
soil  surface  in  two  different  unsaturated  soil  col- 
umns percolated  with  artificial  rainwater  under 
simulated  aerated  conditions.  The  viruses  were  ap- 
plied to  the  columns  as  seeded  sewage  sludge. 
Under  saturated  conditions,  transport  of  water- 
suspended  coxsackievirus  B3  was  faster  in  a  soil 
column  with  sandy  loam  soil  than  in  a  diluvial  sand 
column.  Both  types  of  viruses  could  be  recovered 
from  the  top  layer  of  both  columns  at  the  end  of 
the  experiment.  Coxsackievirus  was  more  stable 
than  adenovirus  both  in  sludge  controls  and  in 
artificial  rainwater  kept  under  the  same  conditions 
as  the  columns.  Results  indicate  that  both  types  of 
virus  are  strongly  solid-associated  in  the  sludge 
and  in  the  soils.  If  virus  concentrations  are  plotted 
against  the  number  of  percolated  theoretical  pore 
volumes,  the  curve  indicates  that  the  transport 
mechanisms  for  virus  in  sandy  loam  soil  are  con- 
vective  transport  combined  with  adsorption,  inacti- 
vation,  and  dispersion.  However,  differences  be- 
tween the  two  soil  types  may  reflect  differences  in 
the  distribution  of  the  pore  sizes  of  the  soils. 
(Doria-PTT) 
W87-02663 


MIXING  COEFFICIENT  FOR   ICE-COVERED 
AND  FREE-SURFACE  FLOWS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Hyrdraulics  Research  Div. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02671 
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CHARACTERIZATION  OF  WATER  USING 
COMBINED  SEWER  OVERFLOWS,  (CARAC- 
TERIZATION  DES  EAUX  USEES  DE  DEBOR- 
DEMENTS  DE  RESEAU  UNTTAIRE), 

P.  Lessard,  and  P.  Lavalle. 

Canadian  Journal  of  Civil  Engineering  CICEB, 
Vol.  12,  No.  3,  p  527-537,  September  1985.  5  fig,  3 
tab,  20  ref. 

Descriptors:  'Sewer  overflow,  *St.  Charles  River, 
•Catchment  areas,  'Rain  events,  'Water  quality, 
Runoff,  Pollutant  loads,  Urban  runoff,  Quebec. 

In  1981,  the  City  of  Quebec  signed  a  protocol  with 
the  Quebec  Ministry  of  Enviroment  permitting  the 
study  of  the  impact  of  combined  sewer  overflows 
(CSO)  during  rain  periods  on  the  St. -Charles 
River.  One  of  the  main  study  objectives  was  to 
characterize  CSO,  both  quantitatively  and  qualita- 
tively. Five  main  drainage  basins,  representative  of 
the  study  area,  were  selected  and  sampled  during 
nine  rain  events.  Certain  appraisals  were  made  to 
explain  the  importance  of  the  water  quality  vari- 
ations during  rain  events  in  combined  sewers,  dry 
weather  period  influence  on  runoff  quality,  and 
'first-flush'  phenomenon.  Two  principal  conclu- 
sions have  been  drawn  from  these  data:  (1)  the 
major  part  of  the  pollutant  load  routed  through  a 
combined  sewer  network  during  a  rain  event  is 
generated  by  surface  runoff  and  dragging  of 
sewage  deposits,  and  (2)  the  overall  water  quality 
of  CSO  doesn't  seem  to  vary  much  from  one  basin 
to  another,  even  if  the  percentages  associated  with 
different  types  of  land  use  (residential,  commercial, 
industrial,  etc.)  are  different.  (Author's  abstract) 
W87-02672 


HIGH  CONCENTRATION  OF  SOLUTES  AT 
THE  UPPER  PART  OF  THE  SATURATED 
ZONE  (WATER  TABLE)  OF  A  DEEP  AQUIFER 
UNDER  SEWAGE-TRRIGATED  LAND, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-02677 


WAVE  MOVEMENT  AND  WATER-QUALITY 
VARIATIONS  DURING  A  CONTROLLED  RE- 
LEASE FROM  KIELDER  RESERVOTR, 
NORTH  TYNE  RTVER,  U.  K., 

Loughborough  Univ.  of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02681 


MODELLING  THE  EFFECTS  OF  HYDROLO- 
GICAL  CHANGES  ON  STREAM  WATER  ACTD- 
ITY, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-02684 


MICROBIAL  POLYMERS  IN  THE  AQUATIC 
ENVTRONMENT-m:  ISOLATION  FROM 
RTVER,  POTABLE  AND  UNDERGROUND 
WATER  AND  ANALYSIS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  Chudoba,  J.  Hejzlar,  and  M.  Dolezal. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1223-1227,  October  1986.  3  fig,  8  tab,  7  ref. 

Descriptors:  'Aquatic  environment,  'Groundwat- 
er, 'Polymers,  'Microorganisms,  'Rivers,  'Pota- 
ble water,  'Water  analysis,  Chemical  oxygen 
demand,  Hydrolysis,  Sugars,  Amino  sugars,  Amino 
acids,  Czechoslovakia,  Waste  products. 

Organic  substances  from  three  rivers  in  Czechoslo- 
vakia, one  tap  and  one  underground  water  were 
concentrated  by  vacuum  distillation  and  the  poly- 
mers with  molecular  weight  (MW)  >  10000  were 
isolated  by  dialysis  and  lyopbilization.  The  chemi- 
cal oxygen  demand  (COD)  of  the  lyophilizates 
amounted  to  19.8,  28.9,  and  23.9%  of  the  total 
COD  in  river  waters,  and  to  13.9  and  13.1%  of  the 
total  COD  in  tap  and  underground  waters,  respec- 
tively All  isolated  polymers  contained  sugars, 
amino  sugars,  and  amino  acids,  which  indicate 
their  microbial   origin.   The   sum  of  these  com- 


pounds amounted  to  5.6,  6.8  and  9.0%  of  all  organ- 
ic substances  present  in  river  waters  and  1.9  and 
0.8%  of  those  present  in  tap  and  underground 
water,  respectively.  It  is  concluded  that  the  micro- 
bial polymers  are  ubiquitous  and  form  part  of  the 
organic  background  of  the  aquatic  environment. 
(See  also  W87-02694  -  W87-02695)  (Author's  ab- 
stract) 
W87-02696 


ION  EXCHANGE  PROPERTIES  OF  RETORT- 
ED RUNDLE  OTL  SHALE, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemical  Engineering. 

A.  A.  Krol,  P.  R.  F.  Bell,  P.  F.  Greenfield,  and  M. 

J.  Dunstan. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1299-1306,  October  1986.  8  fig,  4  tab,  23  ref. 

Descriptors:  'Oil  shale,  'Path  of  pollutants,  'Ion 
exchange  capacity,  'Model  studies,  'Leachate,  Se- 
lectivity coefficient,  Australia,  Mining,  Surface 
runoff,  Evaporative  flux,  Prediction,  Aquifers, 
Health  hazards,  Hydrogen  ion  concentration,  Ions. 

Rundle  spent  shale  represents  a  mixture  of  materi- 
als which  show  different  inorganic  ion-exchange 
characteristics.  Some  exchange  sites  are  of  the 
constant  charge  type  while  others  are  of  the  con- 
stant potential  type,  showing  some  variation  of 
charge  with  pH.  In  the  7-8  pH  range,  however,  the 
value  of  the  cation  exchange  capacity  (CEC)  can 
be  taken  to  be  approx.  constant  at  21  m-equiv/100 
g.  After  one  month's  weathering  of  the  shale  in  a 
leaching  column,  this  value  increased  to  23-25.5  m- 
equiv/100  g.  Spent  shale  exhibits  negligible  anion 
exchange  capacity  (AEC).  Competitive  exchange 
of  cations  can  be  described  by  the  use  of  selectivity 
coefficients.  Highly  specific  exchange  for  the  mon- 
ovalent cations  results  in  their  exchange  coeffi- 
cients showing  a  dependence  on  their  concentra- 
tion. This  dependence  was  not  well  characterized 
with  only  average  values  being  determined  for 
flow  modelling  purposes.  Cation  exchange  plays  a 
major  role  in  controlling  the  appearance  of  cations 
in  leachate  eluted  from  a  column  of  spent  Rundle 
oil  shale.  (Alexander-PTT) 
W87-02707 


DIEL  VARIATION  OF  IN-STREAM  NITRIFI- 
CATION, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
J.  J.  Warwick. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 
1325-1332,  October  1986.  8  fig,  2  tab,  11  ref. 

Descriptors:  'Diel  variation,  'Nitrification,  'Path 
of  pollutants,  'Fate  of  pollutants,  'Model  studies, 
•SNOAP  models,  'Water  quality  models,  Non- 
linear regression  analysis,  Hydrogen  ion  concentra- 
tion, Dissolved  oxygen,  Temperature,  Photosyn- 
thesis, Kinetics. 

The  diel  variation  of  in-stream  nitrification  is  ex- 
plained as  a  function  of  observed  fluctuations  in 
temperature  and  pH.  A  simultaneous  nitrogen  and 
dissolved  oxygen  mass  balance  model  (SNOAP 
model)  was  used  to  calculate  hourly  nitrification 
rate  coefficient  values.  These  calculated  rate  coef- 
ficients were  based  upon  observed  spatial  and  tem- 
poral changes  in  nitrogen  species  and  dissolved 
oxygen  concentrations.  A  non-linear  regression 
analysis  was  performed  to  determine  the  functional 
relationship  between  calculated  in-stream  nitrifica- 
tion and  observed  changes  in  bulk  fluid  tempera- 
ture and  pH.  Nitrification  rates  have  traditionallly 
been  reported  at  20  C.  The  results  have  reinforced 
the  significant  impact  of  pH  on  in-stream  nitrifica- 
tion. It  is  therefore  important  to  consider  both 
temperature  and  pH  when  calculating  a  baseline 
nitrification  rate.  (Alexander-PTT) 
W87-02711 


INFLUENCE  OF  SOIL  STRUCTURE  ON 
MOVEMENT  RATE  OF  SALTS  THROUGH 
SOTLS, 

Oklahoma  Agricultural  Experiment  Station,  Still- 
water. 
T.  A.  Tindall,  L.  G.  Morrill,  and  L.  J.  Henderson. 


Soil  Science  SOSCAK,  Vol.  142,  No.  2,  p  108-113, 
August  1986.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Soil  structure,  'Path  of  pollutants, 
'Solutes,  'Solute  transport,  'Salts,  Rubidium,  Ca- 
tions, Groundwater  movement,  Clay  loam,  Soil 
columns,  Soil  classification. 

The  effect  of  soil  structure  on  the  movement  rate 
of  cations  was  studied  by  determining  the  relative 
mobility  of  rubidium  in  four  similar  soils  of  differ- 
ent structural  types  by  replicated,  undisturbed  and 
constructed  soil  columns.  The  soils  had  similar 
mineralogical  composition  and  were  classed  as 
sandy  clay  loams.  Structural  types  included:  (1) 
weak,  coarse  prismatic;  (2)  moderate,  angular 
blocky;  (3)  moderate,  medium  subangular  blocky; 
and,  (4)  moderate,  medium  granular.  Rubidium 
concentrations  were  determined  in  solutions  with- 
drawn via  ceramic  cups  at  different  depths  and 
times  and  in  sectioned  column  extracts.  Rubidium 
moved  1.4  to  1.6  times  deeper  in  soils  with  coarse 
structural  units.  There  were  no  significant  differ- 
ences between  soils  with  medium-sized  structural 
units  and  the  constructed  soil  columns.  (Michael- 
PTT) 
W87-02716 


ATMOSPHERIC  METHANE  SOURCES:  ALAS- 
KAN TUNDRA  BOGS,  AN  ALPINE  FEN,  AND 
A  SUBARCTIC  BOREAL  MARSH, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
D.  I.  Sebacher,  R.  C.  Harriss,  K.  B.  Bartlett,  S.  M. 
Sebacher,  and  S.  S.  Grice. 

Tellus  TELLAL,  Vol.  38B,  No.  1,  p  1-10,  Febru- 
ary 1986.  3  fig,  4  tab,  39  ref,  append. 

Descriptors:  'Methane,  'Tundra,  'Fens,  'Bogs, 
•Marshes,  'Arctic  zone,  'Air  pollution,  'Alaska, 
Fluctuations,  Field  tests,  Peat,  Permafrost,  Wet- 
lands. 

Methane  flux  was  measured  in  tundra  bogs,  an 
alpine  fen  and  a  subarctic  boreal  marsh  in  Alaska. 
Significant  methane  emissions  were  detected  in 
tundra  areas  where  peat  temperatures  were  as  low 
as  4  C  and  permafrost  was  only  25  centimeters 
below  the  surface.  Emission  rates  were  logarithmi- 
cally related  to  water  levels  at  the  17  sites  sampled. 
Extrapolation  of  data  for  estimating  total  annual 
methane  emissions  from  all  arctic  and  boreal  wet- 
lands suggests  that  these  ecosystems  are  a  major 
source  of  atmospheric  methane  and  could  account 
for  up  to  23%  of  global  methane  emissions  from 
wetlands.  (Author's  abstract) 
W87-02719 


DEPOSITION  OF  ATMOSPHERIC  TRACE 
METALS  IN  NORTHERN  SWEDEN  AS  MEAS- 
URED IN  THE  SNOWPACK, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 
tutionen. 

H.  B.  Ross,  and  L.  Granat. 

Tellus  TELLAL,  Vol.  38B,  No.  1,  p  27-43,  Febru- 
ary 1986.  6  fig,  9  tab,  31  ref.  Natural  Science 
Research  Council  (Sweden)  Contract  G-GU  3922- 
111. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Deposition,  'Trace  metals,  'Snowpack, 
'Sweden,  Ions,  Cadmium,  Lead,  Zinc,  Sulfates, 
Atmospheric  transport. 

Snowpack  in  northern  Sweden  was  sampled  and 
analyzed  for  trace  metals  and  major  ions.  Compari- 
son of  major  ion  concentrations  in  the  snowpack 
and  monthly  precipitation  indicated  that  few  of  the 
major  ions  escaped  from  the  snowpack.  This  is 
presumably  also  true  for  trace  metals.  Metal  con- 
centrations in  the  region  decreased  from  the  Baltic 
coast  toward  the  interior  of  Sweden  and  the  lowest 
concentrations  were  found  in  the  Swedish  moun- 
tains near  the  Norwegian  border.  Concentrations 
in  this  area  were  comparable  to  those  found  in 
snow  in  Greendland  and  in  the  European  Arctic 
near  Spitsbergen.  The  concentration  of  Cd,  Pb,  Zn 
and  sulfate  were  highly  correlated  to  one  another. 
It  is  concluded   that   trace   metal   deposition   in 
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northern  Sweden  during  the  winter  is  due  mainly 
to  long-range  transport.  (Author's  abstract) 
W87-02720 


COMPOSITION  OF  PRECIPITATION  WATER 
AND  ITS  ACIDITY, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Inst,  fuer  Geographie  und  Geooekologie. 
D.  Moller,  and  R.  Zierath. 

Tellus  TELLAL,  Vol.  38B,  No.  1,  p  44-50,  Febru- 
ary 1986.  2  tab,  36  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Acidity, 
*Acid  rain,  Rain,  Hydrogen  ion  concentration, 
Anions,  Cations,  Iron,  Aluminum,  Particulate 
matter,  Neutralization,  Europe,  Regional  analysis, 
Nitrates,  Bases,  Mathematical  equations. 

pH  was  calculated  from  the  mean  ionic  composi- 
tion of  precipitation  water  as  published  in  the 
literature.  Calculated  pH  is  compared  to  measured 
mean  pH  based  on  precipitation-weighted  hydro- 
gen ion  concentrations  and  deviations  are  related 
to  gaps  in  the  anion-cation  balance.  Particulate 
contribution  to  the  atmosphere  bicarbonate  in  rain- 
water plays  an  important  role  in  areas  with  highly 
basic  soil.  Basic  contributors  such  as  iron  and 
aluminum  oxides  are  an  important  influence  on  pH 
in  areas  where  lignite-fired  powerplants  are  locat- 
ed. Some  regional  particularities  in  neutralizing 
capacity  have  also  been  found.  The  percentage  of 
basic  species  in  European  precipitation  is  twice  as 
high  as  in  North  America,  but  there  are  no  differ- 
ences between  eastern  and  western  Europe.  The 
nitrate  share  in  eastern  European  rainwater  is  one- 
third  less  than  that  in  western  Europe.  (Author's 
abstract) 
W87-02721 


PERCOLATION  OF  WATER  BELOW  AN  IRRI- 
GATED FTELD, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

R.  C.  Rice,  R.  S.  Bowman,  and  D.  B.  Jaynes. 

Soil  Science  Society  of  America  Journal  SSSDJ4, 

Vol.  50,  No.  4,  p  855-859,  July-August  1986.  9  fig, 

3  tab,  16  ref. 

Descriptors:  *Deep  percolation,  'Irrigation,  *Path 
of  pollutants,  Bromides,  Tracers,  Hydrologic 
budget,  Solutes,  Pollutants,  Groundwater  pollu- 
tion, Mathematical  equations. 

Deep  percolation  of  excess  irrigation  water  was 
measured  in  a  bare  soil  field.  Deep  percolation 
rates  were  determined  by  adding  a  bromide  tracer 
to  the  soil  and  taking  core  samples  after  each 
irrigation.  Maximum  bromide  concentration  depth 
was  uniformly  distributed  over  the  field.  Average 
deep  percolation  rate  was  determined  from  the 
arithmetic  mean  of  the  tracer  velocities  and  water 
content.  The  deep  percolation  rate  calculated  from 
the  tracer  velocities  was  about  five  times  greater 
than  that  determined  from  a  water  balance.  This 
discrepancy  between  tracer  and  water  balance 
rates  indicates  that  much  of  the  water  is  moving  in 
preferential  paths  and  that  water  balance  may 
overestimate  travel  times  of  solutes  and  pollutants 
in  groundwater.  (Michael-PTT) 
W87-02722 


IMMISCIBLE  CONTAMINANT  TRANSPORT 
IN  SOILS  AND  GROUNDWATER  WITH  AN 
EMPHASIS  ON  PETROLEUM  HYDROCAR- 
BONS: SYSTEM  OF  DIFFERENTIAL  EQUA- 
TIONS VS  SINGLE  CELL  MODEL, 
Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

M.  Y.  Corapcioglu,  and  A.  Baehr 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  9,  p  23-37,  September  1985.  12  fig,  2  tab,  17 
ref.  NSF  Grant  CEE-8401438;  ASC  Petroleum 
Research  Fund  PRF  15890-AC5;  DOI  Grant  G- 
897/02. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
models,  'Immiscibility,  'Pollutants,  'Fate  of  pol- 
lutants, 'Soil  properties,  'Groundwater,  'Hydro- 
carbons, 'Model  studies,  'Differential  equations, 
Prediction,  Estimation,  Mathematical  studies,  Gas- 
oline, Fuel,  Solutes,  Solute  transport. 


A  generalized  mathematical  model  is  presented 
which  incorporates  the  physical,  chemical,  and 
biological  processes  that  collectively  describe  the 
transport  of  a  reactive  and  immiscible  contaminant 
in  soils  and  groundwater.  The  problem  is  one  of 
multiphase  transport:  the  contaminant  can  be  trans- 
ported as  solutes  in  water,  vapors  in  air,  and  as 
unreacted  constituents  in  an  immiscible  phase.  It 
also  may  be  adsorbed  onto  the  soil  surface.  Conser- 
vation principles  lead  to  a  system  of  nonlinear 
partial  differential  equations  governing  the  phe- 
nomenon. In  addition,  a  single  cell  model  is  pre- 
sented as  a  simplified  version  of  this  system.  The 
whole  system  is  represented  by  a  single  element, 
yielding  conservative  estimates  of  a  single  constitu- 
ent contaminant,  as  only  advective  solute  transport 
is  allowed.  The  model  has  been  applied  to  the  fate 
and  transport  of  individual  hydrocarbons  in  an 
unsaturated  zone.  Results  predict  the  concentra- 
tions of  each  hydrocarbon  in  all  phases  in  space 
and  time,  allowing  the  user  to  estimate  the  amounts 
of  hydrocarbons  which  enter  the  underlying  aqui- 
fer or  which  leave  the  soil  via  volatilization  into 
the  atmosphere.  Such  predictions  are  presented  for 
selected  cases,  and  comparisons  of  the  single  cell 
model  with  the  generalized  one  are  given.  (Au- 
thor's abstract) 
W87-02729 


SORPTION  OF  HYDROPHOBIC  TRACE  OR- 
GANIC COMPOUNDS  IN  GROUNDWATER 
SYSTEMS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

R.  P.  Schwarzenbach,  and  J.  Westall. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  39-55,  September  1985.  8  fig,  1  tab,  22 

ref. 

Descriptors:  'Sorption,  'Path  of  pollutants,  'Or- 
ganic compounds,  'Groundwater  pollution,  'Fate 
of  pollutants,  Trace  levels,  Partition  coefficients, 
Water  pollution,  Groundwater,  Chemical  proper- 
ties, Physicochemical  properties,  Aquifers,  Organ- 
ic carbon,  Carbon,  Mathematical  studies. 

Factors  influencing  the  subsurface  sorption  behav- 
ior of  neutral  and  ionizable  trace  organic  com- 
pounds are  discussed.  At  equilibrium,  the  sorption 
of  a  neutral  hydrophobic  organic  compound  can 
be  expressed  by  a  simple  partition  coefficient.  Par- 
tition coefficients,  and  thus  retardation  factors, 
may  be  estimated  from  the  octanol/water  partition 
coefficient  of  the  compound  and  the  organic 
carbon  content  of  the  aquifer  material,  if  the  organ- 
ic carbon  content  exceeds  0.1%.  For  ionizable 
(anionic)  hydrophobic  compounds  (represented  by 
chlorinated  phenols),  the  distribution  ratio  depends 
on  both  the  pH  and  ionic  strength  of  the  aqueous 
phase,  in  contrast  to  the  partitioning  model  for 
neutral  compounds  in  which  the  composition  of 
the  aqueous  phase  is  relatively  unimportant.  The 
existence  of  free  inorganic  ions  in  octanol  must  be 
taken  into  account  in  experiments  involving  distri- 
bution of  ionic  compounds  between  water  and 
natural  organic  carbon.  It  is  also  expected  that 
amphiphilic  molecules  such  as  pentachloropheno- 
late  will  accumulate  at  interfaces,  with  the  hydro- 
phobic part  of  the  molecule  in  the  nonaqueous 
phase  and  the  hydrophilic  part  in  the  aqueous 
phase.  Further  work  is  necessary  to  determine  the 
importance  of  this  mechanism  in  experiments  with 
natural  sorbents.  (Doria-PTT) 
W87-02730 


RETARDATION  OF  TOXIC  CHEMICALS  IN  A 
CONTAMINATED  OUTWASH  AQUIFER, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

R.  J.  Patterson,  R.  E.  Jackson,  B.  W.  Graham,  D. 
Chaput,  and  M.  Priddle. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  9,  p  57-69,  September  1985.  5  fig,  1  tab,  10 
ref. 

Descriptors:  'Path  of  pollutants,  'Retardance, 
•Fate  of  pollutants,  'Groundwater  pollution, 
•Contamination,  'Outwash,  'Aquifers,  Organic 
compounds,  Water  pollution,  Drinking  water, 
Landfills,  Waste  disposal,  Physicochemical  proper- 
ties, Mathematical  studies,  Sorption. 


Organic  chemicals  disposed  between  1969  and 
1980  in  a  'Special  Waste  Compound'  at  the 
Gloucester  Landfill  near  Ottawa,  Canada  are  mi- 
grating through  a  confined  outwash  aquifer.  The 
subsurface  distribution  of  the  chemicals  down-gra- 
dient from  the  disposal  site  suggests  that  the  major 
process  controlling  migration  is  chromatographic 
dispersion  (aqueous  phase  solute  transport  plus 
sorption).  Retardation  factors  calculated  on  the 
basis  of  relative  lengths  of  contaminant  plumes 
agree  closely  with  those  determined  independently 
during  a  purge-well  test  and  indicate  a  linear  rela- 
tionship with  the  logarithm  of  the  octanol/water 
partition  coefficient.  The  slope  of  this  relationship 
(0.50)  is  at  the  low  end  of  the  range  of  values 
reported  for  other  expressions  of  the  same  form 
determined  from  laboratory  experiments.  This 
lower  slope  may  reflect  the  fact  that  in  aquifers 
flow  is  predominantly  through  the  coarser,  less 
organic-rich  units.  The  relatively  low  range  of 
partition  coefficient  values  (log  -0.27  to  2.83)  rep- 
resented by  the  contaminants  may  also  be  a  factor 
contributing  to  a  smaller  slope  value.  (Author's 
abstract) 
W87-02731 


BIODEGRADATION  OF  METHANOL  AND 
TERTIARY  BUTYL  ALCOHOL  IN  SUBSUR- 
FACE SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  T.  Novak,  C.  D.  Goldsmith,  R.  E.  Benoit,  and  J. 
H.  O'Brien. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  9,  p  71-85,  September  1985.  17  fig,  4  tab,  6 
ref. 

Descriptors:  'Biodegradation,  'Methanol,  'Alco- 
hols, 'Subsurface  water,  'Fate  of  pollutants,  Soil 
bacteria,  Degradation,  Groundwater,  Gasoline, 
Anaerobic  digestion,  Microbial  degradation, 
Chemical  properties,  Chemical  reactions. 

Soils  were  obtained  from  three  sites  for  microcosm 
studies  to  determine  if  and  at  what  rate  gasoline- 
based  alcohols  would  be  degraded  in  subsurface 
systems.  Bacterial  populations  were  significant  at 
all  depths  to  31  m  by  both  acridine-orange  and  soil 
extract  counts.  Methanol  degraded  at  all  sites  up  to 
a  concentration  of  1,000  mg/L  such  that  contami- 
nation would  be  reduced  to  non-measurable  levels 
in  one  year  or  less.  Tertiary  butyl  alcohol  (TBA) 
was  more  refractory  but  was  biodegraded  at  all 
sites.  Degradation  rates  at  anaerobic  sites  varied 
directly  with  the  TBA  concentration.  The  pres- 
ence of  TBA  or  TBA  and  benzene,  toluene,  and 
xylene  (BTX)  had  no  effect  on  methanol  degrada- 
tion, nor  were  TBA  degradation  rates  affected  by 
the  presence  of  methanol  or  methanol  and  BTX. 
The  data  suggest  that  methanol  contamination 
problems  in  groundwater  should  be  minimal  be- 
cause of  its  susceptibility  to  biodegradation.  TBA 
may  be  more  persistent  but  should  also  degrade. 
(Author's  abstract) 
W87-02732 


TRANSPORT  OF  SOLUTES  IN  SODL:  BASIC 
FEATURES  OF  FRONT  RETARDATION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

G.  H.  Bolt. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  9,  p  87-99,  September  1985.  4  fig,  18  ref. 

Descriptors:  'Retardance,  'Soil  properties,  'Path 
of  pollutants,  'Solute  transport,  'Solutes,  'Adsorp- 
tion, Mathematical  studies,  Leaching,  Chromatog- 
raphy, Physicochemical  properties. 

Application  of  the  integral  conservation  equation 
to  a  moving  concentration  front  provides  the  basis 
for  calculation  of  its  mean  rate  of  movement. 
Doing  so  shows  that  the  simultaneous  presence  of 
different  adsorbates  exhibiting  differing  adsorption 
isotherms  leads  to  the  formation  of  a  correspond- 
ing number  of  concentration  fronts  separated  by  a 
transition  region.  In  this  region,  concentration 
levels  in  excess  of  those  occurring  in  both  the  feed 
solution  and  in  the  initial  solution  phase  are  charac- 
teristic. A  similar  reasoning  applies  to  the  situation 
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where  an  incoming  solute  in  the  mobile  solution 
phase  is  subject  to  the  formation  of  a  precipitate 
with  an  ion  driven  off  the  solid  phase  by  an  also 
incoming  competitor  for  adsorption  sites  on  the 
solid  phase.  In  addition,  excessive  concentration 
levels  are  shown  to  arise  occasionally  in  the  transi- 
tion zone  between  the  precipitation  and  dissolution 
fronts.  The  effect  of  a  delayed  equilibration  be- 
tween the  mobile  and  an  immobile  (adsorbing) 
phase  is  discussed  briefly.  (Author's  abstract) 
W87-02733 


ORGANIC  AND  TRACE  METAL  LEVELS  IN 
OCEAN  QUAHOG,  ARCTICA  ISLANDICA 
UNNE,  FROM  THE  NORTHWESTERN  AT- 
LANTIC, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

F.  W.  Steimle,  P.  D.  Boehm,  V.  S.  Zdanowicz,  and 

R.  A.  Bruno. 

Fishery  Bulletin  FSYBAY,  Vol.  84,  No.  1,  p  133- 

140,  1986.  1  fig,  4  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Trace  metals, 
•Organic  compounds,  'Pollutant  identification, 
•Clams,  'Atlantic  Ocean,  Mollusks,  Marine  envi- 
ronment, Polychlorinated  biphenyls,  Hydrocar- 
bons, Monitoring,  Water  pollution,  Resources 
management,  Contamination,  Silver,  Cadmium, 
Chromium,  Copper,  Nickel,  Lead,  Metals,  Zinc. 

Body  burden  levels  of  several  contaminants  were 
investigated  in  a  resource  species,  the  ocean 
quahog,  collected  between  Virginia  and  Nova 
Scotia.  Contaminants  included  polychlorinated  bi- 
phenyls (PCBs),  polynuclear  aromatic  hydrocar- 
bons (PAHs)  of  both  petroleum  and  combustion 
sources,  total  petroleum  hydrocarbons,  and  seven 
trace  metals  (silver,  cadmium,  chromium,  copper, 
nickel,  lead,  and  zinc).  Organic  and  trace  metal 
contaminants  were  detected  at  low  levels  in  all 
samples,  with  highest  levels  generally  occurring  in 
samples  from  the  inner  New  York  bight  and  Rhode 
Island  Sound.  The  highest  PCB  and  PAH  values 
were  27  and  55  ppb,  respectively;  silver,  cadmium, 
and  chromium  values  were  generally  less  than  5 
micrograms  per  gram  dry  weight;  copper,  nickel, 
and  lead  generally  were  less  than  15  micrograms 
per  gram  dry  weight  (with  a  few  exceptions);  and 
zinc  ranged  from  50  to  153  micrograms  per  gram 
dry  weight.  (Doria-PTT) 
W87-02759 


STUDY  OF  ACDD  DEPOSITION  IN  SWITZER- 
LAND: TEMPORAL  VARIATION  IN  THE 
IONIC  COMPOSITION  OF  WET  PRECIPITA- 
TION AT  RURAL  SITES  DURING  1983-1984, 

Bern  Univ.  (Switzerland).  Inst,  of  Plant  Physiolo- 
gy 

J.  Fuhrer. 

Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  12,  No.  2,  p  111-129,  1986.  4  fig,  3  tab,  35  ref. 

Descriptors:  *Acid  rain,  'Rainfall,  'Switzerland, 
'Temporal  variation,  'Rural  areas,  'Chemistry  of 
precipitation,  'Urban  areas,  Seasonal  variation, 
Chemical  properties,  Ions,  Precipitation,  Spatial 
distribution,  Cations,  Anions,  Weather  patterns, 
Nitrates,  Sulfates,  Chlorides,  Ammonium  com- 
pounds. 

The  chemical  characteristics  of  wet  precipitation 
in  Switzerland  were  studied.  At  sites  not  under  the 
direct  influence  of  urban  emissions,  concentrations 
of  sulfate,  nitrate,  and  chloride  were  very  similar  at 
altitudes  of  515  and  950  m  above  sea  level. 
Volume-weighted  average  concentrations  ob- 
served were  lower  than  at  most  other  European 
sites.  Between  950  and  3500  m  above  sea  level, 
concentrations  decreased,  but  much  less  in  the  case 
of  sulfate  than  in  the  case  of  nitrate.  At  sites 
surrounded  by  agriculture,  most  nitrate  and  sulfate 
was  associated  with  ammonium  and  not  with  hy- 
drogen ions.  Anionic  acids  were  enriched  in  pre- 
cipitation collected  downwind  of  urban  areas.  The 
temporal  variation  in  the  concentration  of  sulfate 
and  nitrate  did  not  depend  on  location,  but  was 
determined  by  precipitation  volume  and  seasonal 
factors;  for  example,  the  increase  in  air  tempera- 
ture in  spring,  which  was  associated  with  an  in- 
crease in  sulfate.  The  most  acidic  events  occurred 


during  spring  and  summer  months,  and  were  char- 
acterized by  an  increase  in  the  nitric  acid  content. 
Possible  relationships  between  the  variation  in  pre- 
cipitation acidity  and  meteorological  conditions 
are  discussed.  (Author's  abstract) 
W87-02763 


METAL  CONCENTRATIONS  IN  THE 
ANNUAL  SHELL  LAYERS  OF  THE  BIVALVE 
ELLTPTIO  COMPLANATA, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
R.  M.  Dermott,  and  K.  R.  Lum. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.  12,  No.  2,  p  131-143,  1986.  1  fig,  5  tab,  19  ref. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'Great  Lakes.'Clams,  'Bioindicators,  'Contamina- 
tion, Mollusks,  Indicators,  Metals,  Aluminim, 
Copper,  Iron,  Nickel,  Lead,  Zinc,  Industrial 
wastewater,  Manganese. 

Levels  of  four  metals  were  measured  in  the  shells 
of  Elliptio  complanata  collected  from  three  local- 
ities in  the  Great  Lakes  having  widely  different 
levels  of  contamination.  Concentrations  of  10 
metals  were  measured  in  the  outermost  shell  and 
overlying  periostracum  cut  from  each  of  the 
annual  rings  of  two  shells.  Zn  (unlike  Pb)  displayed 
a  much  greater  affinity  for  the  soft  tissues  than  for 
the  shell.  Levels  of  Al,  Cu,  Fe,  Ni,  Pb,  and  Zn 
were  significantly  higher  in  the  outer  periostracum 
of  the  shell  than  in  the  inorganic  prismatic  shell 
layer.  In  spite  of  high  Pb  levels  in  industrial  efflu- 
ent at  one  of  the  locations,  inorganic  Pb  was  not 
deposited  in  the  prismatic  shell  layer.  Metal  con- 
centrations in  the  periostracum  did  not  follow  the 
chronological  trends  in  the  prismatic  layer.  Levels 
of  Al,  Fe,  and  Mn  decreased  with  clam  age, 
whereas  concentrations  of  Cu  and  Zn  were  great- 
est during  years  of  fastest  growth.  (Author's  ab- 
stract) 
W87-02764 


NTTRILOTRIACETIC  ACDD  IN  SLUDGE- 
AMENDED  SODL:  MOBnJTY  AND  EFFECTS 
ON  METAL  SOLUBILITY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02765 


HUMAN  VTJRUSES  IN  SEDIMENTS,  SLUDGES, 
ANDSODLS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao,  T.  G.  Metcalf,  and  J.  L.  Melnick. 
Bulletin    of    the    World    Health    Organization 
BWHOA6,  Vol.  64,  No.  1,  p  1-14,  1986.  3  fig,  6 
tab,  33  ref. 

Descriptors:  'Viruses,  'Sediments,  'Sludge,  'Soil 
environment,  'Wastewater  disposal,  'Waste  dis- 
posal, 'Human  diseases,  'Public  health,  'Path  of 
pollutants,  Water  pollution,  Enteroviruses,  Land 
disposal,  Wastewater,  Diseases,  Environment, 
Pathogens,  Bioaccumulation,  Accumulation,  Pota- 
ble water. 

Recent  studies  on  the  movement  of  viruses  in  the 
environment  have  focused  on  solids-associated  vi- 
ruses in  wastewater  discharged  into  the  ocean  and 
on  viruses  in  sludge  and  wastewater  retained  in  soil 
following  land  disposal.  Such  disposal  may  result 
in  a  discharge  of  one  or  more  of  120  human  enteric 
virus  pathogens  including  those  causing  poliomye- 
litis, viral  hepatitis  A,  and  acute  gastroenteritis. 
Solids-associated  viruses  in  effluents  discharged 
into  coastal  waters  accumulate  in  bottom  sedi- 
ments, which  may  contain  10  to  10,000  more  virus 
per  unit  volume  than  the  overlying  seawater. 
Solids-associated  viruses  resuspended  by  water  tur- 
bulence may  be  transported  to  distant  recreational 
or  shellfish-growing  water.  Transmission  of  viruses 
causing  hepatitis  or  gastroenteritis  may  result  from 
contact  by  bathers  or  swimmers  with  these  viruses 
in  recreational  waters,  or  from  ingestion  of  raw  or 
improperly  cooked  shellfish  in  which  the  solids- 
associated  virus  had  been  bioaccumulated.  The 
land  disposal  of  sludge  and  wastewater  may  cause 
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infections  in  farm  workers,  contamination  of  crops, 
pollution  of  raw  potable  water  sources,  or  infiltra- 
tion of  ground  water.  Viruses  retained  on  soils  can 
be  released  by  rain  water  and  may  contaminate 
ground  water  through  lateral  and  vertical  move- 
ments. (Author's  abstract) 
W87-02768 


CONCENTRATIONS  OF  20  VOLATTLE  OR- 
GANIC COMPOUNDS  IN  THE  Am  AND 
DRINKING  WATER  OF  350  RESIDENTS  OF 
NEW  JERSEY  COMPARED  WITH  CONCEN- 
TRATIONS IN  THETK  EXHALED  BREATH, 
Environmental  Protection  Agency,  Washington, 
DC. 

L.  Wallace,  E.  Pelizzari,  T.  Hartwell,  H.  Zelon, 
and  C.  Sparacino. 

Journal  of  Occupational  Medicine,  Vol.  28,  No.  8, 
p  603-608,  August  1986.  5  tab,  16  ref. 

Descriptors:  'Organic  compounds,  'Air  pollution, 
'Water  pollution,  'Drinking  water,  'New  Jersey, 
'Monitoring,  Chlorinated  hydrocarbons,  Hydro- 
carbons, Chloroform,  Aromatic  compounds. 

Twenty  volatile  organic  compounds  were  meas- 
ured in  the  personal  air  and  drinking  water  of  350 
New  Jersey  residents  in  the  fall  of  1981.  Two 
consecutive  12-hour  integrated  personal  air  sam- 
ples and  two  tap  water  samples  were  collected 
from  each  participant.  At  the  end  of  the  24-hour 
monitoring  period,  each  participant  supplied  a 
sample  of  exhaled  breath.  Simultaneous  outdoor 
samples  were  collected  in  100  residential  locations 
in  two  cities.  Eleven  compounds  were  commonly 
present  in  air,  but  only  four  (the  trihalomethanes) 
in  water.  Wide  ranges  of  exposures  (three  to  four 
orders  of  magnitude)  were  noted  for  most  com- 
pounds. Ten  of  1 1  compounds  displayed  significant 
correlations  between  air  exposures  and  breath  con- 
centrations, while  chloroform  levels  were  correlat- 
ed with  drinking  water  exposures.  It  was  conclud- 
ed that  breath  measurements  are  a  feasible,  cost- 
effective,  and  highly  sensitive  way  to  determine 
environmental  and  occupational  exposures  to  vola- 
tile organic  compounds.  (Author's  abstract) 
W87-02774 


SANITARY  STUDY  OF  SURFACE  WATER 
AND  OF  THE  BEACH  OF  A  WATER  SPORTS 
AND  LEISURE  COMPLEX, 

Service  des  Maladies   Parasitaires  et  Exotiques, 

Angers  (France). 

D.  Chabasse,  P.  Laine,  A.  M.  Simitzis-le-Flohic,  B. 

Martineau,  and  M.  El  Hourch. 

The  Journal  of  Hygiene  JOHYAY,  Vol.  96,  No.  3, 

p  393-401,  June  1986.  1  fig,  5  tab,  34  ref. 

Descriptors:  'Sanitation,  'Public  health,  'Surface 
water,  'Beaches,  'Recreation,  'Microbiological 
studies,  Parasites,  Water  pollution,  Bacteria, 
Aquatic  bacteria.  Bacterial  analysis,  Water  analy- 
sis, Aquatic  fungi,  Fungi,  Physicochemical  proper- 
ties, Lakes,  Protozoa,  Seasonal  distribution,  Distri- 
bution, Sand,  Hydrology,  Monitoring. 

Parasitological,  bacteriological,  mycological,  and 
physicochemical  data  were  obtained  from  both 
surface  water  and  beach  sand  of  a  lake  used  for 
water  sports.  Results  show  that  the  lake  is  contami- 
nated in  both  winter  and  spring  by  water  which 
overflows  from  the  River  Maine,  and  is  self-puri- 
fied by  a  mechanism  of  'lagunage'.  In  the  summer, 
signs  of  pollution  are  at  their  lowest  level,  al- 
though use  of  the  complex  is  at  its  peak.  Converse- 
ly, the  amoebic  flora,  which  is  independent  of  the 
usual  criteria  of  pollution,  predominates  in 
summer,  and  serves  as  a  marker  for  the  need  for 
increased  surveillance.  The  beach  sand  presents  no 
apparent  infectious  hazard.  Environmental  pres- 
sure will  undoubtedly  change  these  data  over  a 
period  of  time,  and  further  monitoring  is  planned. 
(Author's  abstract) 
W87-02777 


CONTAMINATING  PEPTIDES  WIDELY 
PRESENT  IN  ION-EXCHANGED  WATER, 
REAGENTS,  EXPERIMENTAL  IMPLEMENTS 
AND  NATURAL  SAMPLE, 
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Azabu  Univ.,  Sagamihara  (Japan).  Faculty  of  Gen- 
eral Education. 
T.  Samata,  and  M.  Matsuda. 
Comparative      Biochemistry      and      Physiology 
CBPCB5,  Vol.  84B,  No.  4,  p  531-535,  August  1986. 
3  fig,  4  tab,  8  ref. 

Descriptors:  'Contamination,  'Peptides,  *Ion  ex- 
change, 'Reagents,  'Chemical  analysis,  Chemical 
interference,  Water  analysis,  Amino  acids,  Labora- 
tory equipment,  Municipal  water,  Serine,  Glycine, 
Alanine,  Ornithine. 

Ion-exchanged  water,  various  reagents,  dialysis 
tubing,  filter  paper,  and  tap  water  were  found  to  be 
widely  contaminated  by  certain  kinds  of  peptides 
with  molecular  weights  between  1,000  and  6,000 
daltons.  Amino  acid  analysis  showed  them  to  con- 
tain serine,  glycine,  and  alanine  as  the  three  major 
amino  acid  components,  constituting  about  50%  of 
the  total  amino  acid  in  the  contaminants;  ornithine 
is  also  a  common  constituent.  The  significance  of 
the  presence  of  ornithine  and  the  origin  of  the 
contaminants  are  discussed.  (Author's  abstract) 
W87-02787 


MORE  AWARENESS  SOUGHT  CONCERNING 
ROLE  OF  METALS  IN  POLLUTION, 

J.  Haggin. 

Chemical  and  Engineering  News  CENEAR,  Vol. 

64,  No.  36,  p  37-38,  September  1986. 

Descriptors:  'Metals,  'Environmental  policy,  'Re- 
sources management,  'Environmental  protection, 
'Technology,  Protection,  Environmental  control, 
Heavy  metals,  Cadmium,  Industrial  wastes,  Mine 
wastes,  Farm  wastes,  Public  policy,  Regulation. 

Environmental  pollution  by  metals  poses  unique 
problems  due  to  general  ignorance  of  the  environ- 
ment, the  intractable  nature  of  the  metals  them- 
selves, and  often  inept  regulatory  efforts.  Some 
metals  have  effects  that  are  highly  localized, 
whereas  others  have  more  general  effects.  Cadmi- 
um is  discussed  as  an  example  to  illustrate  the 
problems  of  metals  pollution.  It  is  concluded  that 
otherwise  acceptable  disposal  means,  such  as  incin- 
eration, wastewater  treatment,  and  composting, 
may  be  unacceptable  because  of  the  threat  of 
metals  accumulation  over  time.  Another  reason  to 
be  concerned  with  metals  disposal  is  the  need  for 
conservation  of  resources.  Chemical  technology 
must  find  more  sophisticated  ways  to  exploit  the 
same  principles  and  processes  that  regulate  metals 
in  rocks,  seas,  and  biota.  (Doria-PTT) 
W87-02791 


STUDIES  ON  SEDIMENTS  OF  THE  RIVER 
LAHN:  1.  ANALYTICAL  RESULTS,  (UNTER- 
SUCHUNGEN  AN  LAHNSEDIMENTEN:  1.  AN- 
ALYTTSCHE  ERGEBNISSE), 

Marburg    Univ.    (Germany,    F.R.).    Fachbereich 

Chemie. 

W.  Spickermann,  and  G  Stork. 

Fresenius'    Zeitschrift    fuer   Analytische    Chemie 

ZACFAU,  Vol.  323,  No.  1,  p  33-37,  January  1986. 

6  fig,  1  tab,  24  ref. 

Descriptors:  'Chemical  analysis,  'Soil  chemistry, 
•Geochemistry,  'Heavy  metals,  'River  Lahn, 
Rivers,  Mercury,  Cadmium,  Lead,  Copper,  Metals, 
Particle  size,  Chemical  properties,  Carbon,  Organ- 
ic carbon,  Acidity,  Soil  types,  Carbonates,  Statisti- 
cal analysis. 

The  metals  mercury,  cadmium,  lead,  and  copper 
were  determined  in  40  samples  of  sediments  from 
the  river  Lahn.  The  sediments  were  characterized 
by  geochemical  properties  (contents  of  carbonate, 
organic  carbon,  iron,  manganese,  and  values  of  pH 
and  E  sub  h).  Grain  size  distributions  of  the  sedi- 
ments were  calculated.  The  contents  of  sand,  silt, 
and  clay  were  derived  from  these  curves.  Statisti- 
cal parameters  describing  the  distribution  curves 
are  presented.  (See  also  W87-O2801)  (Author's  ab- 
stract) 
W87-O28O0 


STUDIES   ON   SKDIMKNTS   OF  THE   RIVER 
I.AHN:     2.     CHEMOMETRIC    EVALUATION, 


(UNTERSUCHUNGEN  AN  LAHNSEDIMEN- 
TEN: 2.  CHEMOMETRISCHE  AUSWERTUNG), 

Marburg    Univ.    (Germany,    F.R.).    Fachbereich 

Chemie. 

W.  Spickermann,  and  G.  Stork. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  323,  No.  1,  p  38-43,  January  1986. 

1  fig,  5  tab,  26  ref. 

Descriptors:  'River  Lahn,  'Sediments,  'Soil 
chemistry,  'Heavy  metals,  'Chemical  properties, 
Statistical  methods,  Statistical  analysis,  Mathemati- 
cal studies,  Chemical  reactions,  Cations,  Ion  ex- 
change, Organic  compounds,  Adsorption,  Hydrox- 
ides. 

The  analytical  results  of  investigations  on  40  sam- 
ples of  sediments  of  the  river  Lahn  were  evaluated 
by  multivariate  statistical  methods,  including  mul- 
tile  correlation  analysis,  factor  analysis,  cluster 
analysis,  and  multiple  regression  analysis.  This  ap- 
proach provided  information  about  the  relative 
importance  of  the  different  types  of  bonding 
(bonding  by  organic  substances,  hydroxides,  and 
carbonates,  and  by  cation-exchange  and  adsorp- 
tion) for  the  toxic  heavy  metals  copper,  mercury, 
cadmium,  and  lead  in  the  sediments  of  the  river 
Lahn.  (See  also  W87-02800)  (Author's  abstract) 
W87-02801 


LAKE  ACIDIFICATION  AND  THE  LAND-USE 
HYPOTHESIS:  A  MID-POST-GLACIAL  ANA- 
LOGUE, 

University  Coll.,  London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-02810 


MEASUREMENTS    OF    PH    VERSUS    DROP 
SIZE  IN  NATURAL  RAIN, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-02811 


TEMPORAL  EVOLUTION  OF  NITROGEN 
COMPOUNDS  IN  SWEDISH  PRECIPITATION 
SINCE  1955, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-02812 


SALMONELLAE  AND  POLLUTION  INDICA- 
TOR BACTERIA  IN  MUNICIPAL  AND  FOOD 
PROCESSING  EFFLUENTS  AND  THE  CORN- 
WALLIS  RIVER, 

Environmental    Protection    Service,    Dartmouth 

(Nova  Scotia). 

For  primary  bibliographic   entry  see  Field   5D. 

W87-02815 


DEVELOPING  MANAGEMENT  GUIDELINES 
FOR  RIVER  NITROGENOUS  OXYGEN 
DEMAND, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For   primary  bibliographic  entry  see  Field   5G 

W87-02822 


MEDICAL  GEOLOGY, 

Brooklyn  Coll.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02825 


PUBLIC  POLICY  IMPLICATIONS  OF  TOXIC 
CHEMICALS  IN  DRINKING  WATER:  A  CASE 
STUDY  OF  LONG  ISLAND,  NY, 

New  York  Public  Interest  Research  Group,  Inc., 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02826 


GROUNDWATER  CONTAMINATION  WITH 
SYNTHETIC  ORGANIC  COMPOUNDS  AND 
PESTICIDES  IN  SUFFOLK  COUNTY, 


Suffolk  County  Dept.   of  Public  Health,   Haup- 

pauge,  NY. 

M.  H.  Zaki. 

Northeastern  Environmental  Science,  Vol.  5,  No. 

1/2,  p  15-22,  1986.  2  fig,  5  tab,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Organic 
compounds,  'Pesticides,  'Groundwater  pollution, 
Aldicarb,  Chlorinated  hydrocarbons,  Public 
health,  Suffolk  County,  New  York,  Wells,  Munici- 
pal water,  Water  quality  standards. 

Groundwater  monitoring  was  initiated  in  Suffolk 
County,  N.  Y.,  after  a  1976  survey  showed  that 
synthetic  organic  compounds  were  present  in 
groundwater  of  neighboring  Nassau  County.  More 
than  25,000  water  samples  have  been  analyzed. 
Results  showed  that  3.5%  of  community  water 
systems  and  3.8%  of  non-community  water  sys- 
tems and  private  wells  contained  synthetic  organic 
compounds  above  the  guidelines  recommended  by 
the  State  of  New  York  (50  ppb  for  individual 
chemicals  and  100  ppb  for  the  aggregate).  Among 
these  chemicals  were  1,1,1-trichloroethane,  1,1- 
dichlorethane,  1,1,2-trichloroethylene,  tetrachlor- 
oethylene,  and  1,2-dichloropropane.  Levels  of  the 
pesticide  aldicarb  exceeded  the  7-ppb  guideline  in 
13.3%  of  the  8404  wells  tested.  (Cassar-PTT) 
W87-02827 


MANAGING  THE  INDUSTRIAL/HAZARDOUS 
CONTRD3UTIONS  TO  THE  NIAGARA  REVER, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic   entry  see  Field   5G. 
W87-02828 


ENVIRONMENTAL  IMPACT  OF  OIL  SPELLS 
AND  THE  ODL  INDUSTRY  RESPONSE, 

Texaco,  Inc.,  Beacon,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02829 


PHYSIOLOGICAL  ENNOCUETY  OF  ASBESTOS 
EN  WATER, 

Societe     Nationale     de     l'Amiante,     Sherbrook 

(Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02831 


TOXIC  SUBSTANCES,  RISK  MANAGEMENT 
AND  NEW  YORK  STATE  DRINKING  WATER, 

New  York  State  Dept.  of  Health,  Albany. 
L.  J.  Hetling,  and  K.  J.  Markussen. 
Northeastern  Environmental  Science,  Vol.  5,  No. 
1/2,  p  71-83,  1986.  11  tab,  8  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Drinking  water,  'Organic  com- 
pounds, 'New  York,  'Water  quality  control,  Risk, 
Chlorinated  hydrocarbons,  Wells. 

New  York  State's  drinking  water  quality  with  re- 
spect to  toxic  organic  chemicals  is  reviewed.  In  a 
1981  survey,  samples  from  69  community  water 
systems  were  tested  for  43  compounds.  Positive 
results  were  found  in  4%  of  the  tests.  Sixteen  of 
the  43  organic  chemicals  were  present  in  39  of  the 
total  number  of  water  systems.  Chemicals  were 
classified  as  follows:  purgeable  halocarbons,  23 
systems  positive;  purgeable  aromatics,  6  systems; 
trihalomethanes,  25  systems;  polychlorinated  bi- 
phenyls,  1  system;  pesticides,  not  detected.  A  list  of 
wells  closed  because  of  contamination  shows  the 
following  sources  of  pollutants:  unidentified,  35 
wells;  industrial/commercial  discharges,  24  wells; 
landfills,  7  wells;  fuel  tanks,  4  wells;  and  agricultur- 
al applications,  4  wells.  Of  bottled  water  samples 
distributed  in  the  state,  68%  contained  detectable 
organic  chemicals,  all  at  levels  below  guidelines. 
The  risk  assessment  and  management  program  is 
described.  Its  goal  is  to  immediately  reduce  the 
level  of  the  compound(s)  to  below  guideline  levels 
and  to  eventually  eliminate  the  substance  com- 
pletely. Four  case  studies  are  described:  A  -  trich- 
loroethene  contamination,  B  -  benzene,  1,2-dichlor- 
oethene,  and  vinyl  chloride  contamination,  C  - 
vinyl  chloride  contamination,  and  D  -  trichloroeth- 
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ene  and  tetrachloroethene  contamination.  (Cassar- 

PTT) 

W87-02832 


HEALTH    EFFECTS    OF    ARSENIC    IN    THE 
AQUEOUS  ENVIRONMENT, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Energy  and  Mineral  Resources. 

For  primary  bibliographic  entry  see  Field  5C 

W87-02833 


VERTICAL  TRANSPORT  AND  FATE  OF  LOW- 
WATER-SOLUBILLTY  CHEMICALS  IN  UN- 
SATURATED SOILS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Mathemat- 
ics. 

F.  T.  Lindstrom,  and  W.  T.  Piver. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  1/2, 
p  93-141,  November  30,   1985.   22  fig.ll   tab,22 
ref.append.  NIEHS  Grants 

ES0OO4O,ES0O21O;NIEHS  consulting  contract 
8324080-211. 

Descriptors:  'Path  of  pollutants,  'Soil  chemistry, 
•Fate  of  pollutants,  'Solute  transport,  'Model 
studies,  'Physicochemical  properties,  Soil  col- 
umns, Soil  water,  Temperature,  Weather,  Hydrau- 
lic properties,  Adsorption,  Dispersion. 

Adsorption,  dispersion,  and  changes  in  moisture 
content  control  the  rate  of  solute  transport  in  an 
unsaturated  soil  column.  A  one-dimensional  mathe- 
matical model  was  developed  to  investigate  the 
simultaneous  transport  of  heat,  moisture,  and 
chemical  mass  in  unsaturated  soils.  Chemical  con- 
centration is  assumed  to  be  low.  The  field  equation 
for  chemical  transpo  is  strongly  coupled  to  the 
field  equations  for  moisture  content  and  tempera- 
ture, while  the  converse  is  not  true.  Vertical  tem- 
perature, moisture  content,  and  chemical  concen- 
tration profiles  were  determined  using  the  iterative 
Thomas  algorithm  procedure  on  implicit  backward 
difference  aproximations  to  the  defining  set  of  non- 
linear partial  differential  equation  For  a  specified 
set  of  hydraulic  properties,  initial  distributions  of 
chemic  in  the  soil  column,  and  external  weather 
conditions,  chemical  concentration  profiles  for 
100-days  simulations  illustrated  the  influence  of  the 
combi  effects  of  adsorption  and  dispersion  on 
chemical  transport  in  unsaturated  soils.  (Author's 
abstract) 
W87-02836 


MODEL  SIMULATION  OF  SOLUTE  LEACH- 
ING AND  ITS  APPLICATION  FOR  ESTIMAT- 
ING THE  NET  RATE  OF  NITRATE  FORMA- 
TION UNDER  FTELD  CONDITIONS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Systems  Analysis  and  Planning  Div. 
S.  Otoma,  and  T.  Kuboi. 

Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  3/4, 
p  193-209,  December  30,  1985.  13  fig,  1  tab,  13  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
•Path  of  pollutants,  'Model  studies,  'Simulation, 
•Solute  transport,  'Leaching,  Estimating,  'Ni- 
trates, 'Nitrogen  cycle,  'Groundwater  pollution, 
•Fate  of  pollutants,  Soil  solution,  Leachates,  Soil 
water,  Infiltration,  Chlorides,  Model  testing,  Ad- 
sorption, Rainfall,  Nitrogen  compounds,  Predic- 
tion, Field  tests. 

A  model  of  the  discrete  type  to  describe  unsteady 
infiltrations  and  redistributions  of  water  and  solutes 
in  the  upper  100  cm  of  saturated  soil  was  devel- 
oped. The  model  was  evaluated  by  comparing  the 
measurements  of  the  changes  in  chloride  concen- 
tration in  the  field  soil  amended  with  sewage 
sludge  with  those  obtained  by  simulation.  The 
simulations  showed  that  the  amount  of  chloride 
adsorbed  in  the  field  was  as  little  as  60%  of  that 
measured  in  the  flask  of  the  batch  test,  and  that 
most  of  the  chloride  leached  quickly  through  the 
upper  zone  of  soil  (0-20  cm)  but  stagnated  in  the 
lower  zone  (20-100  cm).  The  model  was  applied 
for  estimating  the  daily  net  rate  of  nitrate  forma- 
tion. The  rate  was  accelerated  remarkably  by  rain- 
fall and  abruptly  slowed  down  soon  after,  but  did 
not  correlate  well  with  soil  water  content  or  tem- 
perature. The  change  in  the  rate  could  not  be 


measured  directly  in  the  field,  since  the  sampling 
of  a  soil  core  disturbs  the  natural  field  conditions. 
The  model  was  applicable  to  this  kind  of  estima- 
tion as  well  as  to  prediction  of  infiltration  and 
redistribution  of  components  in  the  soil  solution. 
(Author's  abstract) 
W87-02839 


EFFECT  OF  SOJX  AND  EFFLUENT  CHARAC- 
TERISTICS ON  PHOSPHORUS  SORPTION  IN 
DOSED  COLUMNS, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. 

For  primary  bibliographic  entry  see  Field  2G. 
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MODELING  LEACHATE  PRODUCTION 
FROM  MUNICIPAL  LANDFILLS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Civil  and  Environmental  Engineering. 

A.  C.  Demetracopoulos,  L.  Sehayek,  and  H. 

Erdogan. 

Journal  of  Environmental  Engineering  (ASCE) 

JOEEDU,  Vol.  112,  No.  5,  849-866,  October  1986. 

14  fig,  27  ref. 

Descriptors:  'Municipal  landfills,  'Water  pollution 
sources,  'Leaching,  'Modeling,  *Path  of  pollut- 
ants, 'Groundwater  pollution.  Organic  matter, 
Mathematical  models,  Prediction,  Mass  release, 
Solute  transport,  Equations,  Hydrologic  budget, 
Design,  Pollutants,  Landfills. 

A  mathematical  model  for  the  generation  and 
transport  of  solute  contaminants  through  a  solid 
waste  landfill  is  presented.  The  governing  equa- 
tions are  solved  numerically  by  the  method  of 
lines.  A  sensitivity  analysis  of  the  model  showed 
that  care  must  be  exercised  in  the  selection  of  the 
time  step  Delta  t  and  the  grid  size  Delta  z.  It  was 
also  shown  that  the  biokinetics  of  the  system  and 
the  term  describing  mass  transfer  from  the  solid  to 
the  liquid  phase  have  a  pronounced  effect  on  the 
resulting  concentration  histories.  Further  experi- 
mental work  for  determination  of  these  parameters 
is  needed.  The  model  output  agrees  qualitatively 
with  measurements  of  concentration,  in  that  it  pro- 
duces a  hydrograph-like  contaminant  concentra- 
tion history  at  the  landfill  bottom.  (Author's  ab- 
stract) 
W87-02883 


MODELING  OF  POLLUTANT  DISPERSION 
IN  STRATIFIED  OSCILLATORY  FLOWS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

J.  K.  Park,  and  A.  James. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  5,  921-938,  October  1986. 

11  fig,  2  tab,  25  ref. 

Descriptors:  'Pollutant  dispersion,  'Mathematical 
models,  'Estuaries,  'Tidal  effects,  'Oscillatory 
flow,  Path  of  pollutants,  Stratification,  Mass  trans- 
port, Turbulent  flow,  Equations,  Spatial  averaging, 
Longitudinal  dispersion,  Velocity,  Shear  effect, 
Vertical  shear,  Transverse  shear,  Predictions,  Field 
tests,  Tidal  oscillation,  Analytical  studies,  Salinity, 
Tyne  estuary. 

A  model  is  presented  for  predicting  the  rate  of 
longitudinal  dispersion  in  nonhomogeneous  oscilla- 
tory flows.  The  model  consists  of  mathematical 
representations  of  velocity  and  salinity  over  a  cross 
section  and  their  application  to  the  classical  defini- 
tion of  the  longitudinal  dispersion  coefficient.  Ve- 
locity and  salinity  data  collected  over  2  years  in 
the  Tyne  estuary  were  analyzed  for  investigating 
principal  factors  controlling  longitudinal  disper- 
sion. The  results  indicate  that  the  model  can  simu- 
late dispersive  flux  directly  in  an  estuary  and  can 
be  applied  to  a  water  quality  model.  (Author's 
abstract) 
W87-02885 


SLACK  TIDE  OXYGEN  BALANCE  MODEL, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
J.  H.  W.  Lee,  and  K.  W.  Choi. 


Sources  Of  Pollution — Group  5B 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  5,  985-991,  October  1986. 
4  fig,  1  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Tidal  effects,  'Slack  tide,  'Oxygen  balance 
models,  'Estuarine  pollution,  Water  quality,  Tidal 
waters,  Anoxic  conditions,  Biological  oxygen 
demand,  Dissolved  oxygen,  Steady  state  equations, 
Numerical  solutions. 

In  the  study  of  estuarine  pollution,  the  slack  tide 
model  can  be  very  effective  and  may  often  be  the 
only  modei  that  is  compatible  with  the  available 
hydrographic  and  water  quality  data.  For  heavily 
polluted  tidal  waters,  the  oxygen  balance  under 
anoxic  conditions  (not  including  nitrification)  can 
be  formulated  as  a  model;  a  successful  application 
of  this  model  has  recently  been  reported.  A  com- 
putational difficulty  in  incorporating  such  an 
oxygen  balance  formulation  in  a  slack  tide  mixed 
segment  model  for  the  determination  of  the  quasi- 
steady  BOD/DO  distribution  in  a  tidal  river  is 
examined.  Under  anoxic  conditions,  the  governing 
steady  state  equations  cannot  be  relied  upon  to 
give  the  steady  state  response.  Instead,  a  numerical 
solution  of  an  equivalent  time-dependent  oxygen 
balance  model  is  preferred.  The  accuracy  of  the 
solution  depends  upon  the  geometric  schematiza- 
tion  of  the  estuary,  the  magnitude  of  the  dispersion 
coefficients,  the  pollution  loading,  and  secondarily 
on  the  rate  coefficients  and  exact  solution  algo- 
rithm. (Alexander-PTT) 
W87-02889 


BACTERIA  ASSOCIATED  WITH  GRANULAR 
ACTIVATED  CARBON  PARTICLES  IN  DRINK- 
ING WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

A.  K.  Camper,  M.  W.  LeChevallier,  S.  C. 
Broadaway,  and  G.  A.  McFeters. 
Applied      and      Environmental      Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  434-438,  September 
1986.  1  fig,  5  tab,  28  ref.  EPA  Grant  CR810015. 

Descriptors:  'Bacteria,  'Activated  carbon, 
'Drinking  water,  'Trihalomethanes,  Bacterial 
growth,  Tastes,  Odors,  Microorganisms,  Chlorina- 
tion,  Potable  water,  Filters,  Water  quality,  Con- 
tamination, Treatment  barriers. 

Carbon  particles  can  penetrate  treatment  barriers 
and  enter  finished  drinking  water.  The  develop- 
ment and  use  of  a  gauze  filter/Swinnex  sampling 
technique  permitted  the  examination  of  large  vol- 
umes of  filtered  drinking  water  for  carbon  fines. 
The  filter  was  used  to  collect  carbon  fines  from 
201  granular  activated-carbon  treated  drinking 
water  samples  over  12  months.  Application  of  a 
homogenization  procedure  indicated  that  41.4%  of 
the  water  samples  had  heterotrophic  plate  count 
bacteria  attached  to  carbon  particles.  With  the 
enumeration  procedures  developed,  heterotrophic 
plate  count  bacteria  were  recovered  at  a  rate  of  8.6 
times  higher  than  by  conventional  analyses.  Over 
17%  of  the  samples  contained  carbon  particles 
colonized  with  coliform  bacteria  as  enumerated 
with  most-probable-number  and  membrane  filter 
techniques.  In  some  instances  coliform  recoveries 
were  122  to  1194  times  higher  than  by  standard 
procedures.  Nearly  28%  of  the  coliforms  attached 
to  the  particles  exhibited  the  fecal  biotype.  Scan- 
ning electron  micrographs  of  carbon  fines  showed 
microcolonies  of  bacteria  on  particle  surfaces.  The 
data  indicate  that  bacteria  attached  to  carbon  fines 
may  be  an  important  mechanism  by  which  micro- 
organisms penetrate  treatment  barriers  and  enter 
potable  water  supplies.  (Alexander-PTT) 
W87-02891 


MECHANISM  OF  INACTTVATION  OF  ENTER- 
IC VIRUSES  IN  FRESH  WATER, 

James  N.  Gamble  Inst,  of  Medical  Research,  Cin- 
cinnati, OH. 

R.  L.  Ward,  D.  R.  Knowlton,  and  P.  E.  Winston. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  450-459,  September 
1986.  8  fig,  4  tab,  30  ref. 
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Descriptors:  'Inactivation,  •Enteroviruses,  'Fresh- 
water, Transmission,  Disease,  Diarrhea,  Incuba- 
tion, River  water,  Turbidity,  Enzymes,  Tempera- 
ture, Health  hazards,  Inactivation  rate,  Radio- 
tracers. 

The  ability  to  cause  inactivation  of  enteric  viruses 
appears  to  be  a  general  property  of  fresh  water. 
Although  waters  collected  from  different  sources 
have  been  shown  to  have  different  amounts  of 
virucidal  activity,  the  only  property  of  fresh  water 
that  has  consistently  related  to  virucidal  activity  is 
temperature.  Fresh  water  from  9  sources  caused 
inactivation  of  poliovirus.  Further  testing  with  4  of 
the  samples  showed  that  enteric  viruses  from  dif- 
ferent genera  were  consistently  inactivated  in  those 
freshwater  samples.  Studies  on  the  cause  of  inacti- 
vation were  conducted  with  echo  virus  type  12  as 
the  model  virus.  The  results  revealed  that  the 
virucidal  agents  in  the  waters  tested  could  not  be 
separated  from  microorganisms.  Any  treatment 
that  removed  or  inactivated  microorganisms 
caused  loss  of  virucidal  activity.  Microbial  growth 
in  a  sterilized  creek  water  seeded  with  a  small 
amount  of  stream  water  resulted  in  concomitant 
production  of  virucidal  activity.  Active  and  inac- 
tive isolates  were  represented  by  both  Gram-posi- 
tive and  Gram-negative  organisms.  Examination  of 
echoviruses  inactivated  in  stream  water  revealed 
the  loss  of  infectivity  first  correlated  with  a  slight 
decrease  in  sedimentation  coefficient  of  virus  parti- 
cles. The  cause  appeared  to  be  cleavage  of  viral 
proteins,  most  notably,  VP-4  and,  to  a  lesser 
extent,  VP-1.  Viral  RNA  associated  with  particles 
was  also  cleaved  but  the  rate  was  slower  than  loss 
of  infectivity.  The  results  suggest  that  proteolytic 
bacterial  enzymes  inactivate  echovirus  particles  in 
fresh  water  by  cleavage  of  viral  proteins,  thus 
exposing  the  viral  RNA  to  nuclease  digestion.  (Al- 
exander-PTT) 
W87-02893 


USE  OF  GEOSTATISTICS  TO  PREDICT  VIRUS 
DECAY  RATES  FOR  DETERMINATION  OF 
SEPTIC  TANK  SETBACK  DISTANCES, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

M.  V.  Yates,  S.  R.  Yates,  A.  W.  Warrick,  and  C.  P. 

Gerba. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  52,  No.  3,  p  479^83,  September 

1986.  5  fig,  27  ref. 

Descriptors:  'Statistical  methods,  'Wells,  'Water 
pollution  sources,  'Septic  tanks,  'Viruses,  'Drink- 
ing water,  'Water  quality,  Human  diseases,  Etiolo- 
gy, Rotaviruses,  Cultivation,  Discharge, 
Wastewater,  Subsurface  water,  Groundwater  pol- 
lution, Effluents,  Soil  adsorption  field,  Dye  tracers, 
Kriging,  Public  health. 

Water  samples  were  collected  from  71  public 
drinking-water  supply  wells  in  the  Tucson,  AZ 
basin.  Virus  decay  rates  in  the  water  samples  was 
determined  with  MS-2  coliphage  as  a  model  virus. 
The  correlations  between  the  virus  decay  rat  and 
the  sample  locations  was  shown  by  fitting  a  spheri- 
cal model  to  the  experimental  semivariogram. 
Kriging,  a  geostatistical  technique,  was  used  to 
calculate  virus  decay  rates  at  unsampled  locations 
by  using  the  known  values  at  nearby  wells.  Based 
on  the  regional  characteristics  of  groundwater 
flow  and  the  kriged  estimates  of  virus  decay  rates, 
a  contour  map  of  the  area  was  constructed.  The 
map  shows  the  variation  in  separation  distances 
that  would  have  to  be  maintained  between  wells 
and  sources  of  contamination  to  afford  similar  de- 
grees of  protection  from  viral  contamination  of  the 
drinking  water  in  the  wells  throughout  the  basin. 
(Author's  abstract) 
W87-02895 


DEVELOPMENT  OF  A  METHOD  FOR  CON- 
CENTRATION OF  ROTAVIRUS  AND  ITS  AP- 
PLICATION TO  RECOVERY  OF  ROTAVIR- 
USES FROM  ESTUARINE  WATERS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02896 


DECOMPOSITION  STUDIES  IN  TWO  CEN- 
TRAL ONTARIO  LAKES  HAVING  SURFICIAL 
PHS  OF  4.6  AND  6.6, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-02897 


VIABLE  BUT  NONCULTURABLE  STAGE  OF 
CAMPYLOBACTER  JEJUNI  AND  ITS  ROLE 
IN  SURVIVAL  IN  THE  NATURAL  AQUATIC 
ENVIRONMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

D.  M.  Rollins,  and  R.  R.  Colwell. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  531-538,  September 
1986.  5  fig,  32  ref.  Agency  for  International  Devel- 
opment Grant  DPE-5542-G-SS-4O6O-00;  NSF 
Grant  BSR-84-01397;  WHO  Grant  C6/181/70; 
NIH  Public  Health  Service  Grant  R22  Al  14141- 
0742;  and  Naval  Medical  Research  Inst,  work  unit 
61102A  3M66112BS10.AB422. 

Descriptors:  'Aquatic  environment,  'Natural 
waters,  'Path  of  pollutants,  'Culturing  techniques, 
'Campylobacter,  Isolation,  Pathogens,  Epidemiol- 
ogy, Contamination,  Feces,  Microcosms,  Plate 
counts,  Aeration,  Morphology,  Survival,  Tempera- 
ture effects,  Culture  media,  Human  diseases,  Bacte- 
rial physiology. 

Conditions  influencing  the  survival  of  Campylo- 
bacter jejuni  in  the  natural  aquatic  environment 
have  been  determined.  Release  into  natural  waters 
by  animal  hosts  is  postulated  to  play  a  key  role  in 
the  maintenance  of  viability  and  lie  transmission  of 
the  organism  in  the  environment.  Laboratory  flask 
microcosms  containing  filter-sterilized  stream 
water  were  used  to  test  C  jejuni  for  the  ability  to 
remain  viable  in  simulated  natural  systems.  The 
microcosms  were  compared  with  the  biphasic  and 
shaking  broth  procedures  used  routinely.  The  mi- 
crocosms were  analyzed  to  determine  effects  of 
temperature,  and  aeration  on  the  survival  of  a  well- 
characterized  C  jejuni  strain.  Morphological  char- 
acteristics were  evaluated.  Survival  curves  were 
quantified  on  the  basis  of  plate  counts  and  other 
methods.  In  all  cases,  increasing  temperature  of 
cultivation  resulted  in  decreased  recoverability  on 
laboratory  media.  Stream  water  held  at  4  C  sus- 
tained significant  numbers  of  Campylobacters  for 
>  4  months.  Microcosms,  aerated  with  shaking, 
exhibited  logarithmic  decline  in  recoverable  C 
jejuni,  while  stationary  systems  underwent  a  more 
moderate  rate  of  decrease.  The  none ul turable  state 
of  Campylobacter  spp  holds  serious  epidemiologi- 
cal implications  and  requires  a  re-evaluation  of 
methods  used  to  detect  or  monitor  this  organism  in 
the  environmental  samples.  (Author's  abstract) 
W87-02899 


BIOACCUMULATION  OF  ARSENIC  BY 
FRESHWATER  ALGAE  AND  THE  APPLICA- 
TION TO  THE  REMOVAL  OF  INORGANIC 
ARSENIC  FROM  AN  AQUEOUS  PHASE:  PART 
H.  BY  CHLORELLA  VULGARIS  ISOLATED 
FROM  ARSENIC-POLLUTED  ENVIRON- 
MENT, 

Kagoshima  Univ.  (Japan).  Dept.  of  Applied  Chem- 
istry. 

S.  Maeda,  S.  Nakashima,  T.  Takeshita,  and  S. 
Higashi. 

Separation  Science  and  Technology  SSTEDS, 
Vol.20,  No.  2  and  3,  p  153-161,  April-May  1985.  2 
fig,  6  tab,  8  ref. 

Descriptors:  'Bioaccumulation,  'Arsenic,  'Fresh- 
water algae,  'Inorganic  arsenic,  Water  pollution 
effects,  Chlorophyta,  Chlorella  vulgaris,  Tempera- 
ture, Phosphates,  Light  intensity,  Photosynthesis. 

Green  algae,  Chlorella  vulgaris  was  isolated  from 
an  arsenic-polluted  environment  and  examined  for 
the  effects  of  arsenic  levels,  arsenic  valence,  tem- 
perature, illumination  intensity,  phosphate  levels, 
metabolism  inhibitors,  and  heat  treatment,  on  the 
growth  and  arsenic  bioaccumulation.  Conclusions 
reached  were  that:(l)  cell  growth  increased  with 
an  increase  of  arsenic  (V)  levels  of  the  medium  up 
to  2,000  ppm,  and  the  cell  survived  even  at  10,000 
ppm,   and   (2)  arsenic  bioaccumulation   increased 


with  an  increase  of  the  arsenic  level.  The  maximim 
accumulation  of  arsenic  was  about  50,000  micro- 
grams As/g  dry  cell.  Growth  decreased  with  in- 
creases in  the  arsenic  (III),  level  and  the  cell  was 
cytolyzed  at  levels  higher  than  40  ppm.  No 
arsenicfV)  was  bioaccumulated  by  a  cell  which 
had  been  pretreated  with  dinitrophenol  (respirato- 
ry inhibitor)  or  with  heat.  Little  effects  were  ob- 
served of  NaN3  (photosynthesis  inhibitor)  on  the 
bioaccumulation  of  arsenic  was  observed.  (Au- 
thor's abstract) 
W87-02907 


TRANSPORT  AND  LOSS  OF  NITROUS  OXIDE 
IN  SODL  WATER  AFTER  FOREST  CLEAR- 
CUTTING, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

W.  B.  Bowden,  and  F.  H.  Bormann. 

Science  SCIEAS,  Vol.  233,  No.  4766,  p  867-869, 

August  22,  1986.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Nitrous  oxide,  'Solute  transport, 
'Fate  of  pollutants,  'Soil  water,  'Clear-cutting, 
Nitrogen  compounds,  Forest  management,  Nitro- 
gen cycle,  Nitrates,  Path  of  polllutants. 

Various  harvesting  practices  stimulate  the  loss  of 
dissolved  ionic  forms  of  nitrogen,  especially  ni- 
trates in  stream  water  attributed  to  an  increase  in 
the  activity  of  autotrophic,  and  possibly  heterotro- 
phic, nitrifiers.  Questioned  was  whether  the  pro- 
duction of  N03(-)  after  clear-cutting  also  stimulat- 
ed the  production  of  gaseous  nitrogen  compounds 
by  nitrification  or  denitnfication.  Water  samples 
were  collected  from  seeps,  sampled  in  a  whole-tree 
harvested  watershed  and  in  various  70-year  old, 
second  growth  watersheds.  Dominant  trees  were 
sugar  maple,  American  beech,  and  yellow  birch 
with  stands  of  red  spruce  and  balsam  fir  at  the 
highest  elevations.  Whole-tree  harvesting  in- 
creased the  concentration  of  nitrous  oxide  dis- 
solved in  soil  water  by  two  orders  of  magnitude 
over  the  concentration  expected  in  equilibrium 
with  the  atmosphere.  The  nitrous  oxide  content  of 
soil  water  in  an  intact  second-growth  forest  was 
close  to  the  expected  theoretical  value.  Nitrous 
oxide  dissolves  in  soil  water  and  is  transported  to 
seeps  and  streams  where  it  rapidly  degasses  from 
the  solution  and  is  released  into  the  atmosphere. 
This  loss  of  nitrous  oxide  is  not  important  to  the 
nitrogen  economy  of  the  site,  but  it  may  be  impor- 
tant to  the  global  atmospheric  budget  of  nitrous 
oxide.  (Khumbatta-PTT) 
W87-02912 


PLACERS  OF  COSMIC  DUST  IN  THE  BLUE 
ICE  LAKES  OF  GREENLAND, 

For  primary  bibliographic  entry  see  Field  2C. 
W87-02913 


FLURIDONE  RETENTION  AND  RELEASE  IN 
SOILS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Crop  Science. 

J.  B.  Weber,  P.  H.  Shea,  and  S.  B.  Weed. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  3,  p  582-588,  May-June  1986.  1  fig,  7 

tab,  24  ref. 

Descriptors:  'Fluridone,  'Path  of  pollutants,  'Soil 
chemistry,  'Adsorption,  Desorption,  Organic 
matter,  Clay  minerals,  Herbidcide,  Pesticides, 
Chemical  reactions,  Solute  transport,  Hydrogen 
ion  concentration,  Clay,  Sands. 

Aqueous  adsorption/desorption  studies  showed 
that  fluridone  (l-methyl-3-phenyl-5(3-trifluoro- 
menthyl)  phenyl)-4-(lH)-pridinone)  adsorbed  to 
both  organic  matter  and  montmorillonite  clay  sur- 
faces in  18  soils.  Adsorption  ranged  from  a  high  of 
0.81  millimol/kg  on  Earle  clay  to  a  low  of  0.02 
millimol/kg  on  an  Amarillo  loamy  sand.  Fluridone 
adsorption  was  highly  corellated  with  montmoril- 
lonite clay  or  organic  matter  contents  of  the  soils, 
but  the  highest  correlation  coefficients  (r=0.92) 
resulted  when  adsorption  was  correlated  with  both 
clay  and  organic  matter  contents.  Adsorption 
isotherms  for  fluridone  on  three  soils  were  of  the 
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S-type  on  soils  containing  low  amounts  of  organic 
matter  and  high  amounts  of  montmorillonite  clay, 
and  of  the  L-type  on  soils  high  in  organic  matter 
and  with  low  mixed  clay  mineralogy.  Isotherms 
for  soils  low  in  organic  matter  and  clay  content 
were  linear,  or  of  the  L-type.  Fluridone  adsorption 
increased  by  38  to  42%  when  solution  pH  was 
decreased  from  6.4  to  3.5,  and  the  berdicide  was 
not  readily  desorbed  with  water  at  the  low  pH 
level.  Large  amounts  (58%)  were  desorbed  with 
water  where  adsorption  occured  at  higher  pH 
levels  (6.4),  suggesting  that  only  physical  binding 
was  involved.  Incubation  of  fluridone  adsorbed  on 
soil  pellets  under  wet,  50  degree  C  conditions 
reduced  fluridone  that  could  be  displaced  with 
water  by  10  to  20%,  suggesting  that  climatic  fac- 
tors may  affect  adsorption/desorption,  mobility  in 
soil,  bioactivity,  and  pesistence  of  the  herbicide.  X- 
ray  diffraction  studies  revealed  that  the  herbicide 
was  adsorbed  in  the  interlayer  surfaces  of  montmo- 
rillonite clay  and  delta  spacing  ranged  from  0.2  to 
0.4  nm.  (Author's  abstract) 
W87-02918 


EFFECT  OF  CATCHMENT  SIZE  ON  PHOS- 
PHORUS EXPORT, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

Y.  T.  Prairie,  and  J.  Kalff. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22, 
No.3,  p  465-470,  June  1986.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Nutrient  modeling,  *Path  of  pollut- 
ants, •Phosphorus  export,  'Catchment  size,  Spatial 
scale  effects,  Agricultural  practice,  Phosphorus  re- 
moval, Catchment  areas,  Lakes,  Model  studies, 
Forest  watersheds. 

The  movement  of  phosphorus  from  catchments  to 
lakes  is  of  particular  interest  to  nutrient  modeling 
of  lakes.  Phosphorus  export,  is  expressed  common- 
ly on  an  areal  basis  to  allow  comparison  of  catch- 
ments of  different  sizes.  This  specifically  assumes 
that  total  phosphorus  export  is  a  linear  function  of 
catchment  area.  The  hypothesis  that  phosphorus 
export  (expressed  as  kgP/yr)  is  a  linear  function  of 
catchment  size  and  whether  or  not  this  linearity,  or 
lack  thereof,  is  constant  among  catchments  with 
different  land  uses  was  tested.  The  data  show  that 
in  agricultural  catchments,  total  phosphorus  (TP) 
export  varies  as  the  0.77  power  of  drainage  basin 
area,  resulting  in  a  reduction  in  phosphorus  deliv- 
ery per  unit  area  with  increasing  catchment  size. 
Following  further  division  of  catchments  accord- 
ing to  agricultural  practice,  it  was  found  that  the 
spatial  scale  effect  is  restricted  to  row  crops  and 
pastures.  Statistical  models  were  developed  to 
allow  a  comparison  of  TP  export  from  catchments 
of  different  sizes.  Such  models  are  not  needed  for 
nonrow  crops,  mixed  agricultural  and  forested 
catchments,  where  TP  export  is  a  linear  function  of 
catchment  size.  (Author's  abstract) 
W87-02941 


POLLUTANTS  ASSOCIATED  WITH  SAND 
AND  SALT  APPLTED  TO  ROADS  IN  MINNE- 
SOTA 

Metropolitan  Council,  St.  Paul,  MN. 

G.  L.  Oberts. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3  p  479-484,  June  1986.  2  tab,  13  ref. 

Descriptors:  •Path  of  pollutants,  *Sand,  'Salt, 
•Highway  runoff,  'Minnesota,  'Snowmelt,  'Deic- 
ers,  Nonpoint  pollution  sources,  Water  quality  as- 
sessment, Urban  runoff,  Phosphorus,  Lead,  Zinc. 

The  component  of  snowmelt  pollutant  washoff  due 
to  sand  and  salt  application  to  roadways  in  Minne- 
sota is  simulated.  Laboratory  methods  are  used  to 
extract  various  pollutants  from  sand-salt  mixtures 
commonly  used  in  the  Minneapolis-St.  Paul  Metro- 
politan Area  of  Minnesota  for  keeping  winter  road 
conditions  safe.  Values  derived  in  the  laboratory 
are  compared  with  actual  snowmelt  runoff  values 
to  estimate  the  contribution  of  materials  applica- 
tion. High  concentrations  of  solids,  phosphorus, 
lead  and  zinc  in  snowmelt  from  road  surfaces  are 
due  in  part  to  sand  and  salt  spread  to  improve 
winter  driving  conditions.  The  source  of  sand  and 
salt  appears  to  be  influential  in  determining  the 


pollutant  levels.  Judicious  use  and  careful  applica- 
tion of  materials  can  reduce  the  increment  of  pollu- 
tion due  to  anti-skid  sand  and  salt  applied  to  road 
surfaces.  The  amount  of  salt  in  the  mixture  is 
positively  correlated  with  the  total  Pb  in  the  ex- 
tracted sample  solutes.  (Author's  abstract) 
W87-02943 


EFFECT  OF  WAVES  ON  BUOYANT  JETS, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 
ulty of  Engineering  and  Applied  Science. 
J.  J.  Sharp. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  81,  Part  2,  p  471-475,  September 
1986.  1  fig,  1  tab,  13  ref. 

Descriptors:  'Outfall  sewers,  'Path  of  pollutants, 
•Wave  action,  'Buoyancy,  *Jets,  Deep  water, 
Shallow  water,  Wastewater  disposal,  Dispersion, 
Design. 

One  of  the  primary  requirements  for  the  design  of 
an  ocean  outfall  is  to  obtain  a  good  estimate  of  the 
dilution  which  well  be  achieved  before  the  liquid 
effluent  reaches  the  surface.  This  has  stimulated 
considerable  research  on  buoyant  jets  because  the 
effluent  leaving  a  sewage  outfall  consists  essential- 
ly of  a  buoyant  jet  of  fresh  water  discharged  into  a 
saline  evnironment.  Similar  considerations  affect 
discharge  of  cooling  water  from  power  stations 
where  the  buoyancy  is  caused  either  by  tempera- 
ture alone  (that  is,  for  discharge  into  a  lake)  or  by  a 
combination  of  buoyancy  and  salinity  (for  example, 
for  estuarial  discharge  with  a  longitudinal  separa- 
tion of  intake  and  outfall).  The  effect  of  deep  and 
shallow  water  waves  on  the  trajectory  of  a  sub- 
merged buoyant  jet  is  described.  The  'dumb-bell 
effect'  which  occurs  when  shallow  water  waves 
cause  the  jet  to  separate  into  two  relatively  distinct 
effluent  clouds  is  explained.  This  effect  is  not  expe- 
rienced with  deep  water  waves  which  cause  in- 
creased dispersion  in  the  upper  part  of  the  ring 
column.  (Michael-PTT) 
W87-02964 


STUDY  ON  THE  MODELLING  OF  THE  BE- 
HAVIOR OF  PHOSPHORUS  RELEASED 
FROM  SEDIMENTS, 

Yamaguchi  Univ.  (Japan).  Div.  of  Sanitary  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-02967 


MODELLING   OF   STRATTFIED   FLOW   AND 
EUTROPmCATION  IN  RESERVOTRS, 

Central  Research  Inst,  of  Electric  Power  Industry, 

Tokyo  (Japan).  Civil  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02968 


ASSESSMENT  OF  THE  IMPACT  OF  EU- 
TROPHICATION  CONTROL  MEASURES  ON 
SOUTH  AFRICAN  IMPOUNDMENTS, 

Orange   Free  State  Univ.,   Bloemfontein  (South 

Africa).  Inst,  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-02973 


BASES-WIDE  ECOLOGICAL  FATE  MODEL 
FOR  MANAGEMENT  OF  CHEMICALS 
HAZARD, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

T.  Morioka,  and  S.  Chikami. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  267-281,  May  1986.  7  fig,  10  tab,  7  ref. 

Descriptors:  *Catchment  areas,  •Chemical  wastes, 
•Runoff,  'Path  of  pollutants,  'Ecological  models, 
•Pollution  transport,  *Tokyo  Bay,  *Osaka  Bay, 
Japan,  Linear  alkylbenzenesulfonate,  Tributylphos- 
phate,  Hexachlorobenzene,  Dioctylphthalate,  Hex- 
achlorocyciohexane,  Mathematical  models,  Soil 
pollution,  Yodo  River  basin,  Herbicides,  Field 
tests. 

A  basin-wide  ecological  model  is  proposed  for 
signifying  the  relationship  between  amounts  of  dis- 


Sources  Of  Pollution — Group  5B 

charged  chemicals  and  chemical  concentrations  in 
the  aquatic  environment.  The  proposed  multicom- 
partment model  describes  transport  of  chemicals 
(linearalkylbenzenesulfonate,  LAS;  tributylphos- 
phate,  TBP;  hexachlorobenzene,  HCB;  dioc- 
tylphthalate, DOP;  and  hexachlorocyclohexane, 
BHC)  in  the  receiving  water,  sorption  by  suspend- 
ed solids  and  plankton,  and  degradation  in  the 
environment.  The  loadings  of  LAS,  TBP,  and 
HCB  to  Tokyo  Bay  (Japan)  and  DOP  and  BHC  to 
Osaka  Bay  were  estimated  by  operating  the  model 
accompanied  by  a  tidal  mixing  submodel.  The 
loadings  of  these  chemicals  estimated  by  simulation 
achieved  values  in  the  reasonable  range  of  input 
amounts  obtained  by  using  another  aggregation 
technique  in  the  river  sections.  In  the  serial  sub- 
basin  fate  model,  environmental  behavior  of  BHC 
isomer  is  influenced  by  both  the  magnitude  of  the 
direct  loading  to  the  aquatic  environment  (derived 
from  the  fugacity  equilibrium  model  simulation  for 
the  post-consumption  process  of  chemicals)  and 
the  first-order  runoff  coefficient  with  respect  to  the 
accumulated  BHC  in  the  soil.  Calculated  BHC 
concentrations  in  the  Yodo  River  basin  show  a 
declining  tendency  to  one  observed  in  a  field 
survey  conducted  after  a  ban  on  BHC-containing 
herbicide.  (Author's  abstract) 
W87-02975 


MODELLING  OF  INDUSTRIAL  ECOLOGICAL 
SYSTEMS  FOR  EVALUATION  OF  HEALTH 
SERVICES, 

University   of  Occupational   and   Environmental 
Health,  Kitakyushu  (Japan).  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-02979 


UNDER  EPA  SCRUTINY:  UNDERGROUND 
STORAGE  TANKS, 

Texas  A  and  M  Univ.,  College  Station.  Dept  of 

Soil  and  Crop  Sciences. 

K.  W.  Brown. 

Grounds  Maintenance,  Vol.  21,  No.  7,  p  56+,  July 

1986. 

Descriptors:  'Underground  storage,  'Leakage, 
'Cleanup,  'Cost  analysis,  'Petroleum  products, 
'Water  pollution  sources,  Storage  tanks,  Regula- 
tions, Detection,  Testing  procedures,  Plumbing. 

There  are  presently  more  than  two  million  under- 
ground storage  tanks  in  the  United  States,  with  an 
average  useful  life  of  about  15  years.  Some  officials 
estimate  that  as  many  as  70,000  underground  stor- 
age tanks  already  are  leaking,  and  350,000  tanks 
could  be  leaking  within  5  years.  All  metal  tanks 
eventually  will  corrode  in  the  soil.  The  corrosion 
rate  depends  on  the:  (1)  Completeness  of  the  coat- 
ing, (2)  Mineralogy  of  the  soil,  (3)  Soil  moisture, 
pH  and  salinity  condition,  (4)  Presence  of  other 
metals  in  the  soil,  and  (5)  Condition  of  the  cathodic 
protection  system,  if  one  was  installed.  Studies 
indicate  that  concentrated  organic  solvents  and 
petroleum  products  can  cause  clays  to  shrink  and 
crack,  thus  allowing  the  chemicals  to  move 
through  these  soils  100  to  1,000  times  faster  than 
water  moves.  There  has  been  some  success  with 
introducing  nutrients  and  sources  of  oxygen  into 
contaminated  aquifers  to  stimulate  microbial  degra- 
dation of  dissolved  hydrocarbons.  The  technology 
of  leak  detection  is  improving  rapidly,  and  it  is 
likely  that  the  regulations  being  developed  will 
require  improved  inventory  records,  periodic  tank 
testing  and  monitoring  systems  in  the  soil  to  dem- 
onstrate that  a  tank  is  not  leaking.  All  new  under- 
ground tanks  for  petroleum  products  or  hazardous 
substances  will  need  to  be  constructed  of  non- 
corrosive  material,  or  they  must  be  designed  to 
prevent  release  of  stored  substances.  New  codes 
and  regulations  will  be  developed  for  future  instal- 
lation of  tanks  and  plumbing  systems.  Although 
these  programs  will  increase  installation  and  man- 
agement costs,  the  net  result  will  minimize  the 
probability  of  future  cleanup  and  thus,  save  money 
in  the  long  run.  (Alexander-PTT) 
W87-03021 
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REVIEW  OF  THE  HOLE  OF  BED  DEPOSITS 
IN  THE  PHOSPHATE  EUTROPHICATION  OF 
LAKES  AND  RIVERS, 

Mid-Kent  Coll.  of  Higher  and  Further  Education, 

Chatham  (England). 

M.  A.  Malati,  and  I.  Fox. 

International   Journal   of  Environmental   Studies 

IJEVAW,  Vol.  26,  No.  1/2,  p  43-54,  1985.  2  fig,  69 

ref.   Department  of  the  Environment  (England) 

Contract  PECD  7/7/039. 

Descriptors:  'Lakes,  *Rivers,  *Eutrophication, 
•Phosphorus  cycles,  'Phosphates,  'Sediment- 
water  interface,  'Mathematical  models,  Clays, 
Phosphorus,  Aluminum,  Iron,  Oxidation,  Soil 
chemistry,  Minerals. 

The  distribution  of  phosphates  in  fresh  waters  and 
the  P  cycles  are  discussed  and  the  chemistry  of  P 
in  lakes  is  reviewed,  with  special  reference  to  the 
extraction  methods  for  the  fractionation  of  P  in 
soils  and  sediments.  Models  of  the  sediment-water 
exchange  are  also  discussed  together  with  their 
environmental  implications.  Adsorption  by  and  de- 
sorption  from  sediments,  especially  clays,  are  re- 
viewed with  reference  to  the  adsorption  mecha- 
nism on  clays  and  the  oxides  of  Fe  and  Al.  Desorp- 
tion  of  phosphate  from  the  relevant  minerals  and 
soils  is  discussed  in  relation  to  the  effects  of  sedi- 
ment and  water  parameters  affecting  release  of 
phosphate  from  sediments.  (Author's  abstract) 
W87-03022 


INSECTICIDES  AND  METALS  EN  NIGERIAN 
SURFACE  WATER  -  WARM  RIVER, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Chem- 
istry. 

S.  S.  Atuma,  and  A.  B.  M.  Egborge. 
International   Journal   of  Environmental   Studies 
IJEVAW,  Vol.  27,  No.  1/2,  p  139-142,  1986.  2  tab, 
10  ref. 

Descriptors:  'Organochlorine  pesticides,  'Trace 
metals,  'Insecticides,  'Residual  levels,  'Warri 
River,  Nigeria,  Lindane,  DDT-complex,  Hepta- 
chlor  epoxide,  Cadmium,  Copper,  Zinc,  Manga- 
nese, Lead,  Arsenic,  Atomic  absorption  spectro- 
photometry, Africa. 

The  occurrence  of  organochlorine  pesticide  resi- 
dues and  trace  metals  is  reported  in  samples  taken 
at  various  points  along  the  Warri  River,  Nigeria. 
Analysis  of  21  water  samples  revealed  concentra- 
tions of  the  quantifiable  organochlorine  com- 
pounds detected  (lindane,  DDT-complex,  and  hep- 
tachlor  epoxide)  between  0.001  and  0.014  nano- 
gram (ng)/ml.  In  pooled  catfish  samples  concentra- 
tions ranged  from  0.70  to  1.5  ng/g  fresh  weight. 
Analysis  of  metals  (Cd,  Cu,  Zn,  Mn,  Pb,  and  As) 
by  atomic  absorption  spectrophotometry  showed 
levels  comparable  with  those  obtained  in  other 
parts  of  Africa.  (Rochester-PTT) 
W87-03028 


FERTILIZERS  SUITABLE  FOR  THE  ENVI- 
RONMENT AS  PART  OF  A  REORIENTATION 
IN  AGRICULTURAL  POLICY, 

Federal  Association  of  the  German  Gas  and  Water 

Industry,  Bonn  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03040 


PETROLEUM   RECOVERY  OPERATIONS  IN 

AN  URBAN  AREA, 

New  York  State  Dept.  of  Transportation,  Haup- 

pauge. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-03065 


DRINKING-WATER       CONTRIBUTION       TO 
NATURAL  BACKGROUND  RADIATION, 

Environmental    Protection    Agency,    Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-O1084 


RADIONUCLIDE       CONCENTRATIONS 
LOUISIANA  soils  and  sediments, 


IN 


Louisiana   State   Univ.,   Baton   Rouge.    Lab.    for 
Weland  Soils  and  Sediments. 
R.  D.  DeLaune,  G.  L.  Jones,  and  C.  J.  Smith. 
Health  Physics  HLTPAO,  Vol.  51,  No.  2,  p  239- 
244,  August  1986.  3  fig,  2  tab,  14  ref. 

Descriptors:  'Radionuclides,  'Louisiana,  'Soil 
analysis,  'River  sediments,  Mississippi  River, 
Urban  areas,  Industrialization,  Silts,  Clays,  Cesium- 
137,  Potassium-40,  Uranium,  Thorium,  Radium- 
226,  Thorium-232,  Radium  radioisotopes,  Radioi- 
sotope decay  series.,  Baseline  series. 

Thirty-seven  soil  samples  representing  the  major 
soil  types  of  Louisiana  were  collected  from  various 
sites  in  order  to  establish  the  baseline  concentra- 
tions of  radionuclides  in  Louisiana  soils  and  sedi- 
ment. Sampling  was  concentrated  in  heavily  indus- 
trialized and  urban  areas  along  the  Mississippi 
River  from  Baton  Rouge  to  New  Orleans.  The  soil 
or  sediment  samples  were  collected  from  the  sur- 
face horizon  (15  cm);  all  were  finely-grained,  pre- 
dominantly silts  and  clays,  with  no  coarse  frac- 
tions. Gamma  spectrum  was  determined  with  a 
Ge(Li)  detector  connected  to  a  multichannel  ana- 
lyzer. Except  for  two  isotopes,  the  gammas  detect- 
ed came  from  the  U  and  Th  decay  series;  the  two 
isotopes  not  associated  with  this  series  were  Cs-137 
and  K-40.  Three  major  natural  gamma  radiation 
sources  were  identified:  Ra-226,  Th-232,  and  K-40. 
(Rochester-PTT) 
W87-O3085 


FIELD  VALIDATION  OF  THE  CONTAMI- 
NANT TRANSPORT  MODEL,  FEMA, 

Miami  Univ.,  Coral  Gables,  FL.  Coll.  of  Engineer- 
ing. 

K.  F.  V.  Wong,  and  G.  T.  Yeh. 
Applied     Mathematical    Modelling    AMMODL, 
Vol.  10,  No.  3,  p  155-161,  June  1986.  7  fig,  10  ref. 
DOE  Contract  DE-AC05-840R214O0. 

Descriptors:  'Path  of  pollutants,  'Field  tests, 
•Groundwater  pollution,  'Waste  chloride,  'Nitro- 
gen compounds,  'FEMA  models,  'Contaminant 
transport  models,  'Groundwater  contamination, 
Mathematical  models,  Idaho,  Landfills,  Miami, 
Florida,  Prediction. 

Validation  with  field  data  is  described  for  a  finite 
element  model  of  material  transport  through 
aquifers  (FEMA).  The  approach  used  assumes  that 
the  transport  in  the  aquifer  is  primarily  horizontal 
everywhere  and  that  the  vertical  component  of  the 
flux  may  be  neglected;  the  error  introduced  by  this 
assumption  is  small  in  most  cases  of  practical  inter- 
est. Field  data  from  the  Idaho  Chemical  Processing 
Plant,  southeastern  Idaho,  and  the  58th  Street 
Landfill,  Miami,  Florida,  were  used.  In  both  cases 
the  model  was  first  calibrated  and  then  integrated 
over  a  span  of  8  yr  to  check  on  its  predictive 
capability.  Waste  chloride  and  total  organic  nitro- 
gen were  the  contaminants  of  interest.  Both  predic- 
tive runs  gave  results  that  matched  well  with  avail- 
able data.  (Rochester-PTT) 
W87-03089 


ORGANIC  WATER:  ISOTOPIC  CHARACTER- 
IZATION AND  EVIDENCE  FOR  ITS  ROLE  IN 
THE  FEDJ-EL-ADOUM  PB-ZN  DEPOSIT,  TU- 
NISIA (EAU  ORGANIQUE:  CARACTERISA- 
TION  ISOTOPIQUE  ET  EVIDENCE  DE  SON 
ROLE  DANS  LE  GISEMENT  PB-ZN  DE  FEDJ- 
EL-ADOUM,  TUNISIE), 
S.  M.  F.  Sheppard,  and  A.  Charef. 
Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDDAQ,  Vol.  302,  No.  19,  p  1189- 
1192,  May  21,  1986.  2  fig,  18  ref. 

Descriptors:  'Organic  water,  *Fedj-el-Adoum  de- 
posit, 'Hydrogen  isotopes,  Lead,  Zinc,  Tunisia, 
Bitumen,  Coal,  Kerogen,  Petroleum,  Organic 
gases,  Isotope  studies.  Mineralization,  Deuterium, 
Sulfate  reduction.  Bacterial  physiology,  Metamor- 
phic  water,  Isotope  ratios,  Transformation. 

Organic  water  is  defined  to  be  a  water  with  D/H 
ratio  derived  from  the  direct  or  indirect  transfor- 
mation —  dehydration,  dehydrogenation,  oxidation 
or  exchange  —  of  organic  matter,  bitumen,  coal, 
kerogen,  petroleum,  organic  gases,  etc.  The  hydro- 


gen isotope  compositions,  deltaD,  are  estimated  to 
be  in  the  range  -9  to  25  %  with  0-18/0-16  ratios 
similar  to  formation  or  metamorphic  waters.  Based 
on  D/H,  C-13/C-12,  and  S-34/S-32  and  fluid  inclu- 
sion data,  fluids  responsible  for  massive  Pb  miner- 
alization at  Fedj-el-Adoum  are  interpreted  to  be 
organic  waters  derived  from  the  oxidation  of  or- 
ganic material  during  bacterial  sulfate  reduction 
processes  at  about  70  C.  (Author's  abstract) 
W87-03090 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  FLURIDONE  AQUATIC  HERBICIDE 
AND  ITS  METABOLITE  IN  FISH  AND  CRAY- 
FISH, 

Lilly  (Eh)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03113 


MONITORING  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03117 


IMPACTS  FROM  MOSQUITO  CONTROL-IN- 
DUCED SULPHUR  MOBDLIZATION  IN  A 
CAPE  COD  ESTUARY, 

National  Park  Service,  Boston,  MA.  Office  of  Sci- 
entific Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03127 


SOURCES  OF  NITRATE  TO  GROUND  WATER, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
D.  Keeney. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  16,  No.  3,  p  257-304.  1  fig,  4  tab, 
341  ref. 

Descriptors:  'Nitrates,  'Groundwater  pollution, 
'Contamination,  Soil  water,  Soil  chemistry, 
Leaching,  Mineralization,  Nitrogen,  Nitrification, 
Nitrogen  cycle,  Denitrification,  Aeration  zone, 
Lysimeters,  Measuring  instruments,  Sampling, 
Forest  soils,  Grasslands,  Fertilization,  Irrigation 
practices,  Manure,  Sludge  utilization,  Watersheds, 
Aquifers,  Computer  models,  Monitoring,  Reviews. 

The  sources  of  nitrate  contamination  of  ground- 
water resources  were  reviewed.  The  primary  inter- 
nal soil  reactions  that  influence  the  amount  of 
nitrate  available  for  leaching  below  the  root  zone 
were  examined  in  relation  to  mineralization-immo- 
bilization, nitrification,  denitrification  and  plant 
uptake  and  nitrate  recycling.  The  influence  of  spa- 
tial variability  and  nitrate  movement  through  soils 
on  nitrate  leaching  in  the  unsaturated  zone  was 
described.  Methods  for  measuring  nitrate  flux  such 
as  lysimetry,  porous  cup  soil  solution  sampling, 
nitrate  extraction  from  soil  core  samples  and  sub- 
soil installation  of  ceramic  vacuum  plates  were 
evaluated.  Nitrate  leaching  output  data  from  field 
studies  of  both  unmanaged  ecosystems  and  man- 
aged forests  and  grasslands  were  presented  and  the 
effect  of  fertilization  and  irrigation  practices  on 
nitrate  levels  in  surface  and  groundwater  of  agri- 
cultural lands  was  described.  Problems  associated 
with  quantifying  nitrogen  mineralization  rates  to 
calculate  load  rates  for  sludge  and  manure  applica- 
tions are  discussed.  The  use  of  nitrogen  ratios  to 
identify  nitrate  sources  was  reviewed.  Regional 
monitoring  studies  that  incorporate  watershed,  aq- 
uifer and  ecosystem  factors  were  discussed  in 
terms  of  nitrate  sources  and  requirements  for  de- 
signing and  interpreting  data  from  watershed-level 
source  identification  studies.  Computerized  simula- 
tion models  of  the  nitrogen  cycle  and  nitrate  emis- 
sion levels  were  described  and  the  best  manage- 
ment practices  to  minimize  nitrate  leaching  are  also 
presented.  (Michael-PTT) 
W87-03130 


ARSENIC  DISTRIBUTIONS  IN  POREWATERS 
AND  SEDIMENTS  OF  PUGET  SOUND,  LAKE 
WASHINGTON,  THE  WASHINGTON  COAST 
AND  SAANICH  INLET,  B.C., 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
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>hy 

A.  L.  Peterson,  and  R.  Carpenter. 

jeochimica   et   Cosmochimica   Acta   GCACAK, 

/ol.  50,  No.  3,  p  353-369,  March  1986.  7  fig,  7  tab, 

\1  ref.  DOE  Contract  DE-AT06-76-EV-70024. 

>escriptors:  •Arsenic,  'Interstitial  water,  'Lake 
ediments,  'Marine  sediments,  'Washington  State, 
'British  Columbia,  Aluminum,  Manganese,  Oxida- 
ion.  Lead  radioisotopes,  Deposition,  Adsorption, 
ron.  Hydrogen  sulfide,  Ions. 

Arsenic  distribution  in  porewater  and  sediments 
rom  Puget  Sound,  Lake  Washington,  the  Wash- 
ngton  State  coast  and  Sannich  Inlet,  B.C.  was 
rudied  to  determine  vertical  distribution  of  both 
olid  and  dissolved  As  phases  in  recent  sediments. 
Detailed  profiles  of  solid  phase  As,  Al,  Mn,  and 
acess  Pb210  were  developed  to  provide  a  basis  for 
nterpreting  As  distributions  in  relation  to  the  proc- 
sses  responsible  for  and  rates  of  As  deposition. 
Dissolved  As,  Mn(2+),  Fe(2-l-)  and  H2S  and  solid 
>hase  As,  Mn  and  excess  Pb210  profiles  suggest 
hat  adsorption  onto  hydrous  Mn  and  Fe  oxides, 
olid  phase  As  concentrations,  bioturbation,  pH 
md  solid  phase  incorporation  all  play  significant 
oles  in  determining  porewater  As  concentrations 
ind  the  partitioning  of  dissolved  As  between  oxi- 
lized  and  reduced  species.  (Michael-PTT) 
V87-03133 


STUDY     OF     FOAMY      THERMOMINERAL 

iVATER  OF  FRENCH  MASSIF  CENTRAL.  I. 

DXTDATION-REDUCTION   POTENTIAL   AND 

JEHAVIOR    OF   IRON    (ETUDE    DES    EAUX 

fHERMOMTNEARALES       CARBOGAZEUSES 

DU  MASSTF  CENTRAL  FRANCAIS.  I.  POTEN- 

ITEL  DHDXYDO-REDUCTION  ET  COMPOR- 

IEMENT  DU  FER), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Drleans    (France).    Inst.    Mixte    de    Recherches 

jeothermiques. 

V  Criaud,  and  C.  Fouillac. 

jeochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No.  4,  p  525-533,  April  1986.  4  fig,  4  tab, 

11  ref. 

Descriptors:  'Thermo  mineral  water,  'Spring 
water,  'Geochemistry,  'Iron,  'France,  Thermody- 
namics, Solubility,  Siderite,  Oxidation,  Electro- 
:hemistry,  Ferric  hydroxide,  Equilibrium,  Dis- 
solved oxygen. 

The  geochemistry  of  iron  in  thermomineral  waters 
from  France's  Massif  Central  was  studied  as  it 
relates  to  the  redox  potential  of  this  type  of  water. 
Thermodynamic  calculations  were  performed  and 
the  distribution  of  iron  was  found  to  be  controlled 
by  the  solubility  of  siderite.  Oxidation  potential 
measured  by  calomel  and  platinum  electrodes  cor- 
responded to  an  electrochemical  equilibrium  which 
involved  ferric  hydroxide  or  oxyhydroxide.  Values 
measured  in  the  field  agreed  with  those  predicted 
from  the  equilibrium  between  siderite  and  amor- 
phous Fe(OH)3,  the  association  of  which  acted  as  a 
redox  buffer.  Dissolved  oxygen  was  not  in  equilib- 
rium with  the  ferrous-ferric  couple  and  did  not 
affect  the  measured  potential.  Even  when  of  local 
theoretical  significance  as  a  thermodynamic  vari- 
able, this  redox  potential  represents  only  partial 
equilibrium  conditions.  (See  also  W87-03146)  (Au- 
thor's abstract) 
W87-03134 


GEOCHEMICAL  AND  ENVmONMENTAL 
PROCESSES  AFFECTING  RADIONUCLIDE 
MIGRATION  FROM  A  FORMERLY  USED 
SEEPAGE  TRENCH, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-03135 


BIOGENIC  METHANE  FORMATION  IN 
MARINE  AND  FRESHWATER  ENVIRON- 
MENTS: C02  REDUCTION  VS.  ACETATE  FER- 
MENTATION-ISOTOPE EVIDENCE, 

Bundesanstalt  fuer  Geowissenschaften  und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

M.  J.  Whiticar,  E.  Faber,  and  M.  Schoell. 


Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  5,  p  693-709,  May  1986.  12  fig,  1  tab, 
121  ref.  BMFT  Grant  03E  6237  A. 

Descriptors:  'Methane,  'Marine  environment, 
•Carbon  dioxide,  'Acetates,  'Fermentation,  'Iso- 
tope studies,  Carbon  isotopes,  Hydrogen  isotopes, 
Methanogenesis,  Marine  sediments,  Deuterium, 
Hydrogen. 

Primary  methanogenic  pathways  in  freshwater  and 
marine  environments  can  be  characterized  by  com- 
bining stable  carbon  and  hydrogen  isotope  data  of 
methane  with  data  from  coexisting  dissolved  C02 
and  formation  water.  In  marine  sediments,  methane 
formed  by  C02  reduction  is  more  often  depleted  in 
13C  and  has  greater  carbon  isotope  separation  than 
methanogenesis  by  acetate  fermentation  in  fresh- 
water. Methane  formed  by  transfer  of  a  methyl 
group  is  more  depleted  in  deuterium  than  that 
formed  by  C02  reduction.  In  this  case,  hydrogen  is 
incorporated  directly  from  the  formation  water 
with  a  constant  fractionation.  During  acetate  fer- 
mentation, only  one  quarter  of  the  hydrogen  is 
derived  from  formation  water,  probably  as  a  result 
of  an  intermediate  H20-H2  dissociation  step.  Bio- 
genic methane  formed  by  either  C02  reduction  or 
acetate  fermentation  pathways  can  be  present  in 
both  freshwater  and  marine  environments.  The 
predominance  of  the  fermentation  pathway  in 
freshwater  sediments  is  due  to  the  availability  of 
methyl  from  precursors  such  as  acetate.  In  marine 
sediments,  methanogenesis  is  limited  to  those  with 
dissolved  sulfate  due  to  competition  for  hydrogen 
and  acetate-type  precursors.  (Michael-PTT) 
W87-03137 


EARLY  DIAGENESIS  OF  CADMTUM  AND 
COBALT  IN  SEDIMENTS  OF  THE  LAUREN- 
TIAN  TROUGH, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 

A.  Gendron,  N.  Silverberg,  B.  Sundby,  and  J. 

Lebel. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 

Vol.  50,  No.  5,  p  741-747,  May  1986.  4  fig,  4  tab,  35 

ref. 

Descriptors:  'Diagenesis,  'Fate  of  pollutants, 
•Cadmium,  'Cobalt,  'Laurentian  Trough,  'Marine 
sediments,  Manganese  hydroxide,  Ferric  hydrox- 
ide, Oxidation,  Particulate  matter,  Organic  matter, 
Estuaries,  Plankton,  Chemical  analysis. 

Measurements  of  cobalt  and  cadmium  in  Lauren- 
tian Trough  sediments  were  performed  to  demon- 
strate that  these  elements  exhibit  strongly  contrast- 
ing behaviors  during  early  diagenesis  that  are  con- 
sistent with  their  expective  particle  associations 
and  chemistry.  A  mobile  component  of  cobalt  is 
associated  with  manganese  and  ferric  hydroxides 
and  follows  a  redox  sensitive  pattern  of  dissolution 
in  the  reducing  zone  of  the  sediment,  vertical 
migration,  enrichment  by  precipitation  in  the  oxi- 
dized surface  layer  and  redistribution  along  the 
bottom  in  particulate  form.  Particulate  cadmium 
arrives  at  the  sediment  surface  bound  to  biogenic 
material,  is  rapidly  solubilized  during  aerobic  deg- 
radation of  organic  matter  and  migrates  vertically 
both  into  the  reducing  zone  where  it  precipitates 
and  back  into  the  water  column  where  it  may  be 
recylced  through  biological  processes.  In  an  estu- 
ary, cobalt  will  be  concentrated  in  the  oxidized 
sediment  layer  and  tend  to  migrate  landward, 
while  cadmium  will  be  most  abundant  in  sediments 
underlying  those  regions  of  high  plankton  produc- 
tion relative  to  dilution  by  terrigenous  particles. 
(Michael-PTT) 
W87-03138 


CHEMICAL  CONTROL  OF  SOLUBLE  PHOS- 
PHORUS IN  THE  AMAZON  ESTUARY, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 
and  Planetary  Physics. 
L.  E.  Fox,  S.  L.  Sager,  and  S.  C.  Wofsy. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  5,  p  783-794,  May  1986.  17  fig,  3  tab, 
37  ref.  NASA  Grant  NAG- 1-55,  NSF  grant  DEB- 
79-20282,  EPA  Grants  R810219-O1-0,  CR807809. 

Descriptors:     'Phosphorus,     'Chemical    analysis, 
•Dispersion  models,  'Solubility,  'Amazon  River, 


Estuaries,  Sediments,  Salinity,  Iron,  Humic  acids, 
Suspended  sediments,  Fluctuations,  Model  studies, 
Distribution,  Concentration. 

Phosphorus  chemistry  of  the  Amazon  River  estu- 
ary was  determined  using  field  data  and  data  de- 
rived from  a  dispersion  model  which  reproduced 
the  main  features  of  observed  salinity  and  phospho- 
rus distributions.  Bottom  sediments  released  solu- 
ble inorganic  phosphorus  when  suspended  in  mix- 
tures of  seawater  and  deionized  water.  Release 
rates  depended  on  salinity,  but  not  on  sediment 
concentrations.  Phosphate  inputs  persisted  for 
three  days  at  a  lower  concentration  of  sediment 
suspension,  but  increased  to  more  than  eight  days 
at  a  higher  concentration.  The  dispersion  model 
predicted  phosphate  concentrations  that  were  con- 
sistent with  observations  and  provided  quantitative 
estimates  of  total  fluxes  of  soluble  inorganic  phos- 
phorus to  the  high  salinity  fringes  of  the  estuary. 
More  than  half  of  this  phosphorus  appears  to  origi- 
nate from  reactions  of  suspended  sediments  in  the 
estuary.  The  low  salinity  removal  is  probably  asso- 
ciated with  reactions  that  remove  iron  and  humic 
substances  in  the  same  salinity  range.  (Michael- 
PTT) 
W87-03139 


GEOCHEMISTRY  OF  TIN  IN  RIVERS  AND 
ESTUARD2S, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

J.  T.  Byrd,  and  M.  O.  Andreae. 
Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  5,  p  835-845,  May  1986.  9  fig,  6  tab,  32 
ref.  NSF  grants  OCE-7920183,  OCE-8200931. 

Descriptors:  'Geochemistry,  *Fate  of  pollutants, 
•Tin,  'Rivers,  'Estuaries,  Estimating,  Metal-finish- 
ing wastes,  Pollution  load,  Sediments,  Diagenesis, 
Particulates,  Leaching. 

Riverine  fluxes  of  tin  to  oceans  were  estimated 
based  on  a  large  number  of  estuaries  that  ranged 
from  pristine  to  highly  polluted.  Rivers  were  sam- 
pled and  analyzed  for  both  dissolved  and  acid- 
leachable  particulate  tin.  Total  digests  of  selected 
particulate  samples  were  analyzed  to  determine  the 
amount  of  tin  locked  within  particles  and  not  re- 
leased by  acid  leaching.  Rivers  appear  to  supply 
very  little  tin  to  the  surface  ocean  in  forms  avail- 
able for  geochemical  reactions.  Riverine  flux  of 
dissolved,  available  tin  is  substantially  smaller  than 
atmospheric  continent-to-ocean  flux  of  tin.  Tin 
may  be  mobilized  during  sediment  diagensis  in 
some  estuaries  such  as  those  that  may  be  polluted 
by  metallic  wastes  or  paint  additives,  but  this  does 
not  appear  to  be  widespread  or  important.  Most  of 
the  tin  that  is  weathered  from  the  continents 
reaches  the  ocean  locked  in  particulates  which 
deposit  on  continental  margins  and  are  removed 
from  further  consideration  in  the  geochemical  tin 
cycle.  (Michael-PTT) 
W87-03140 


EFFECT  OF  OXYGEN  ON  RELEASE  AND 
UPTAKE  OF  COBALT,  MANGANESE,  ffiON 
AND  PHOSPHATE  AT  THE  SEDIMENT- 
WATER  INTERFACE, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

B.  Sundby,  L.  G.  Anderson,  P.  O.  J.  Hall,  A. 
Iverfeldt,  and  M.  M.  Rutgers  van  der  Loeff. 
Geochimica   et   Cosmochimica   Acta  GCACAK, 
Vol.  50,  No.  6,  p  1281-1288,  June  1986.  6  fig,  1  tab, 
36  ref. 

Descriptors:  'Oxygen,  'Cobalt,  'Water  pollution 
sources,  'Manganese,  'Iron,  'Phosphates,  'Sedi- 
ment-water interfaces,  Measuring  instruments, 
Benthic  environment,  Kinetics,  Radioactive  trac- 
ers, Fluctuations,  Ions,  Heavy  metals,  Sweden. 

An  in  situ  flux  chamber  experiment  was  conducted 
near  Gullmarsfjorden,  Sweden  to  measure  fluxes  of 
redox  sensitive  species  of  Mn,  Fe,  Co  and  P04 
under  conditions  where  dissolved  oxygen  and  pH 
in  the  enclosed  water  were  maintained  close  to 
ambient  values  and  where  they  were  allowed  to 
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fluctuate  due  to  benthic  respiration.  An  accidental 
interruption  of  stirring  in  the  regulated  chamber 
caused  a  pulse  of  dissolved  Co,  Mn,  Fe  and  P04  to 
be  released  from  the  sediment,  but  when  stirring 
was  resumed,  all  four  ions  were  again  removed. 
Removal  kinetics  were  similar  to  those  of  radioac- 
tive tracers  59Fe  and  54Mn  from  water  in  the 
unregulated  chamber.  Oxygen  flux  is  the  critical 
variable  which  controls  reactions  at  the  sediment- 
water  interface.  When  measuring  fluxes  of  sub- 
stances which  may  dissolve  or  precipitate  depend- 
ing on  redox  conditions,  it  is  important  that  the 
oxygen  flux  from  the  water  column  to  the  sedi- 
ment be  maintained  as  closely  as  possible  to  natural 
conditions.  If  not,  observed  fluxes  may  be  unrealis- 
tic and  reflect  variations  in  the  oxygen  supply  to 
the  sediment  rather  than  in  situ  processes.  (See  also 
W87-03144)  (Michael-PTT) 
W87-03143 


BENTHIC  FLUXES  OF  CADMIUM,  COPPER, 
NICKEL,  ZINC  AND  LEAD  IN  THE  COASTAL 
ENVIRONMENT, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

S.  F.  G.  Westerlund,  L.  G.  Anderson,  P.  O.  J. 
Hall,  A.  Iverfeldt,  and  M.  M.  Rutgers  van  der 
Loeff. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  6,  p  1289-1296,  June  1986.  7  fig,  5  tab, 
26  ref. 

Descriptors:  *Benthic  environment,  *Water  pollu- 
tion sources,  *Fluctuations,  'Cadmium,  *Copper, 
•Nickel,  'Zinc,  *Lead,  *Coastal  waters,  Trace 
metals,  Interstitial  water,  Oxygen,  Solubility,  Sedi- 
ment-water interfaces,  Heavy  metals,  Seawater. 

In  situ  measurements  of  cadmium,  copper,  nickel, 
zinc  and  lead  fluxes  across  the  seidment-water 
interface  were  performed  using  benthic  flux  cham- 
bers equipped  so  that  dissolved  oxygen  and  pH 
could  be  maintained  at  near  ambient  values  or 
allowed  to  change  in  response  to  benthic  respira- 
tion. Trace  metals  were  released  at  constant  rates 
in  the  regulated  chamber  during  fall  and  winter 
experiments,  but  in  winter,  release  rates  were 
lower  for  Cu  and  Ni.  Neither  release  nor  sediment 
uptake  could  be  demonstrated  for  Pb.  Collected 
pore  water  was  depleted  in  Cd,  Cu  and  Zn  and 
slightly  enriched  in  Ni  and  Pb  relative  to  ambient 
seawater.  There  was  no  correlation  between  fluxes 
calculated  from  pore  water  profiles  and  those  acu- 
tally  measured,  nor  could  fluxes  be  directly  related 
to  organic  matter  degradation  rates.  Trace  metal 
release  rates  were  lower  in  the  unregulated  cham- 
ber. Metal  flux  decrease  rates  decreased  as  oxygen 
decreased  and  were  ultimately  reversed  as  sulfide 
appeared  in  the  water.  Fluxes  measured  with 
benthic  chambers  are  sensitive  to  the  oxygen 
regime  and  to  hydrodynamic  conditions  within  the 
chambers.  Oxygen  flux  across  the  sediment-water 
interface  depends  on  the  oxygen  concentration  at 
the  top  of  the  diffusive  boundary  layer  that  sepa- 
rates the  sediment  from  the  well  mixed  water  in 
the  chamber  and  on  the  thickness  of  the  boundary 
layer.  (See  also  W87-03143)  (Michael-PTT) 
W87-03144 


NONPOINT  SOURCE  LOADING  OF  PHENO- 
LIC ACIDS  FROM  DECOMPOSING  CROP 
RESIDUE, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

S.  Glenn,  and  G.  H.  Williams. 
Soil  and  Tillage  Research  SOTRD5,  Vol.  6,  No.  1, 
p  45-51,  September  1985.  1  tab,  17  ref. 

Descriptors:  'Corn,  'Water  pollution  sources, 
•Barley,  'No-tillage  management,  •Conventional 
tillage  management,  'Nonpoint  pollution  sources, 
•Phenolic  acids,  •Runoff,  Maryland,  Turnips,  Tox- 
icity, Bioaisay,  Plant  pathology,  Integrated  water 
samples,  Radicle  growth  inhibition. 

Two  adjacent  but  separate  watersheds  in  Howard 
County,  Maryland,  were  equipped  to  quantify  the 
total  volume  of  runoff  water  and  to  collect  an 
integrated  water  sample.  One  watershed  was  plant- 
ed with  corn  (Zea  mays  L.)  using  no-tillage  (NT) 


management  and  barley  (Hordeum  vulgare  L.)  as  a 
cover  crop  or  left  in  corn  stubble.  The  other 
watershed  was  planted  with  corn  using  conven- 
tional tillage  (CT)  management.  Runoff  water  was 
sampled  between  1983  and  analyzed  for  total  phe- 
nolic acids  and  phototoxicity  to  turnip  (Brassica 
rapa  L.).  The  volume  of  runoff  water  was  reduced 
under  NT  management,  but  the  concentration  and 
total  loading  of  phenolic  acids  were  greater  in 
runoff  water  from  the  NT  watershed  compared  to 
that  found  in  runoff  water  from  the  CT  watershed. 
There  was  no  clear  relationship  between  phenolic 
acid  concentration  in  runoff  and  turnip  radicle 
length;  however,  the  runoff  sample  with  the  great- 
est concentration  of  phenolic  acids  (18  June  1979; 
65  ppm  phenolic  acids)  caused  the  greatest  inhibi- 
tion of  turnip  radicle  growth.  (Author's  abstract) 
W87-03161 


DETERMINISTIC  AND  STOCHASTIC  ANALY- 
SES OF  DISPERSION  IN  AN  UNBOUNDED 
STRATIFIED  POROUS  MEDIUM, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 

O.  Guven,  and  F.  J.  Molz. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  11,  p  1565-1574,  October  1986.  6  fig,  16  ref, 

append.    US    Geological    Survey    Project    No. 

WRRI-G-1001-06CE,  and  EPA  Contract  No.  CR 

810704-03. 

Descriptors:  'Stochastic  process,  'Dispersion, 
•Solute  transport,  *Porous  media,  *Path  of  pollut- 
ants, Flow  profile,  Stochastic  hydrology,  Advec- 
tion. 

The  dispersion  of  a  conservative  solute  released 
instantaneously  from  a  finite  or  point  source  in  an 
unbounded,  nonrandom  periodically  stratified 
porous  medium  is  examined  theoretically  by  apply- 
ing the  moment  methods.  The  governing  moment 
equations  are  derived  for  a  general  stratified 
medium  and  then  applied  to  study  the  detailed 
time-dependent  variations  of  various  low-order 
spatial  moments  of  the  three-dimensional  concen- 
tration distribution  in  a  particular  periodic  (sinusoi- 
dal) stratified  medium,  both  for  the  general  case 
when  the  mean  flow  direction  is  inclined  to  the 
stratification,  as  well  as  for  the  special  case  of  flow 
parallel  to  the  stratification.  The  present  results 
confirm  previous  results  regarding  the  asymptotic 
large-time,  large-scale  dispersion  coefficients  for 
such  a  periodic  medium.  These  results,  which  are 
obtained  through  a  deterministic  analysis,  are  com- 
pared also  with  those  obtained  by  using  previous 
stochastic  theories.  The  comparison  reveals  several 
similarities,  as  well  as  some  important  differences 
between  the  results  of  the  deterministic  and  sto- 
chastic analyses,  such  as  the  important  role  of 
nonuniform  advection  in  the  dispersion  process 
both  in  the  asymptotic  transient  period,  as  well  as 
the  asymptotic  final  period.  (Author's  abstract) 
W87-03196 


UPSTREAM  WEIGHT  MULTIPLE-CELL  BAL- 
ANCE FINITE-ELEMENT  METHOD  FOR 
SOLVING  THREE-DIMENSIONAL  CONVEC- 
TION-DISPERSION EQUATIONS, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03197 


NEW  FORMULA  FOR  THE  ANALYTICAL  SO- 
LUTION OF  THE  RADIAL  DISPERSION 
PROBLEM, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03199 


MODEL    OF    NITROGEN    RELEASE    FROM 
BOTTOM  SEDIMENTS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Lab.  of  Freshwater  Environment. 

M.  Hosomi,  M.  Okada,  and  R.  Sudo. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  30-62,  15  fig,  6  tab. 


38  ref. 

Descriptors:  •Nitrogen,  *Bottom  sediment*, 
•Model  studies,  *Path  of  pollutants,  Lake  Kasumi- 
gaura,  Lakes,  Vertical  distribution,  Ammonia,  Sen- 
sitivity analysis,  Eutrophication. 

A  multi-component  dynamic  model  for  nitrogen  in 
the  bottom  sediment-water  system  of  Lake  Kasu- 
migaura,  a  highly  eutrophic  and  shallow  lake,  was 
developed  to  obtain  quantitative  information  on 
the  sediment-water  interactions.  The  model  was 
calibrated  and  the  sensitivity  analysis  of  the  model 
parameters  conducted  to  identify  the  deficiency  of 
our  knowledge  at  present  and  to  determine  future 
research  needs.  Good  agreement  between  the 
model  calculations  and  observed  data  of  nitrogen 
release  flux  and  nitrogen  concentrations  in  the 
sediment  was  noted.  The  nitrogen  dynamics  of  the 
upper  layers  (0-6  cm)  of  the  sediment  seem  to 
regulate  the  nitrogen  transportation  between  sedi- 
ment and  water.  Further  studies  on  the  vertical 
distribution  of  ammonification  rate  were  found  to 
be  necessary  from  the  sensitivity  analysis.  The 
effectiveness  of  eutrophication  control  programs 
was  evaluated  using  the  calibrated  mode).  The 
reduction  of  nitrogen  deposition  rate  to  the  sedi- 
ment and  the  bottom  sealing  were  more  effective 
than  sediment  dredging  for  the  control  of  NH4-N 
release  from  bottom  sediment.  (See  also  W87- 
03248)  (Author's  abstract) 
W87-03250 


STUDY     ON     CHEMICAL     BEHAVIOR     BE- 
TWEEN SEDIMENT  AND  UPPER  WATER, 

Yamaguchi  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-03251 


EVALUATION  OF  THE  FACTORS  GOVERN- 
ING THE  MOBILITY  OF  DREDGED  MATERI- 
AL PLACED  AT  OPEN  WATER  DISPOSAL 
SITES, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03252 


NUMERICAL  PREDICTION  ON  THE  EFFECT 

OF  PHOSPHORUS  RELEASE  CONTROL  BY 

SEDIMENT  DREDGING, 

Port  and  Harbour  Research  Inst.,  Tokyo  (Japan). 

T.  Horie. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  101-126,  27  fig,  1 

tab,  6  ref. 

Descriptors:  'Mathematical  models,  'Sediments, 
•Phosphorus,  •Dredging,  *Path  of  pollutants, 
Oxygen,  Phosphates,  Model  studies,  Vertical  dis- 
tribution, Sediment  contamination,  Fate  of  pollut- 
ants. 

A  numerical  model  was  developed  to  predict  the 
behavior  of  phosphorus  in  sediment.  For  verifica- 
tion of  the  model,  O-P,  I-P  in  sediment,  interstitial 
P04-P,  and  P04-P  release  rates  were  simulated 
from  the  data  of  the  past  100  years.  Furthermore, 
the  release  cutoff  effect  and  its  durability  due  to 
dredging  were  investigated  by  this  model.  These 
results  are  summarized  as  follows:  (1)  The  model's 
variation  of  P04-P  release  rate  and  integrated  re- 
lease rate,  over  the  year,  are  closely  correlated 
with  the  observed  values;  (2)  The  vertical  distribu- 
tion of  T-P,  O-P,  and  I-P  in  sediment  closely 
matched  the  upper  layer,  but  the  lower  layer  was 
underestimated  because  of  the  effect  of  initial  con- 
dition, iteration  time,  etc.  Interstitial  P04-P  was 
overestimated  to  the  upper  layer;  and  (3)  Release 
cutoff  was  very  effective  just  after  dredging,  but 
reduced  with  time.  Further  investigation  is  neces- 
sary to  obtain  a  satisfactory  solution.  (See  also 
W87-03248)  (Lantz-PTT) 
W87-03253 
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ECOLOGICAL  EVALUATION  OF  ORGANO- 
TIN-CONTAMINATED  SEDIMENT, 

Naval  Ocean  Systems  Center,  San  Diego,  CA. 
Environmental  Sciences  Div. 
M.  H.  Salazar,  and  S.  M.  Salazar. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  127-149,  1  fig,  6  tab, 
33  ref. 

Descriptors:  'Ecological  effects,  *Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Sediment  contamination, 
•Organotins,  Bioassays,  Toxicity,  Flatfish,  Mysids, 
Copepods,  Cadmium,  Chromium,  Copper,  Mercu- 
ry, Silver,  Pesticides,  Polychlorinated  biphenyls, 
Hydrocarbons,  Chemical  analysis. 

A  standard  dredged  material  bioassay  was  con- 
ducted on  sediment  with  high  levels  of  organotins 
to  (1)  assess  the  toxicity  and  bioavailability  of 
organotins  associated  with  sediment,  and  (2)  deter- 
mine if  this  sediment  would  qualify  for  ocean  dis- 
posal. Particulate-phase  tests  were  conducted  with 
Acanthomysis  sculpta  (mysid),  Citharichthys  stig- 
maeus  (flatfish),  and  Acartia  tonsa  (copepod). 
Solid-phase  tests  were  conducted  with  A.  sculpta, 
Macoma  nasuta  (clam),  and  Neanthes  arenaceoden- 
tata  (polychaete  worm).  The  bioassay  also  includ- 
ed an  estimate  of  the  potential  for  bioaccumulation 
of  cadmium,  chromium,  copper,  mercury,  silver, 
pesticides,  PCBs,  petroleum  hydrocarbons,  and  or- 
ganotins. The  concentration  of  tributyltin-oxide 
(TBTO)  in  sediment  collected  from  Commercial 
Basin,  San  Diego  Bay,  California,  was  measured  to 
be  780  ppb.  Initial  concentrations  of  TBTO  in 
particulate  phase  test  water  was  0.49  ppb,  and  in 
solid  phase  test  water  0.20  ppb.  Butyltins  measured 
in  test  water  and  test  sediments  demonstrate  that 
monobutyl-,  dibutyl-,  and  tributyltin  were  all 
leached  off  Commercial  Basin  sediments.  Treat- 
ment clams  accumulated  organotins  to  a  concen- 
tration on  an  order  of  magnitude  above  control 
clams  (2.82  ppm  TBTO  vs.  0.26  TBTO),  and  a 
factor  of  four  above  treatment  sediments.  Survival 
was  high  in  all  particulate  phase  and  solid  phase 
tests.  There  were  no  statistically  significant  differ- 
ences in  survival  when  controls  were  compared  to 
treatments.  As  demonstrated  for  other  contami- 
nants in  other  studies,  high  levels  of  organotins  in 
sediments  do  not  a  priori  indicate  a  significant 
adverse  impact  on  the  marine  environment  after 
ocean  disposal.  The  sediment  tested  would  qualify 
for  ocean  disposal  under  the  present  guidelines 
administered  by  EPA  and  the  Army  Corps  of 
Engineers.  (See  also  W87-03248)  (Author's  ab- 
stract) 
W87-03254 


CHARACTERIZATION  OF  SEDIMENT  CON- 
TAMINATION UnLIZTNG  BIOASSAY/BIAC- 
CUMULATION  TESTING, 

Corps  of  Engineers,  New  York.  New  York  Dis- 
trict. 

J.  M.  Mansky. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  150-161,  3  fig,  10 
tab,  7  ref. 

Descriptors:  'Sediment  contamination,  *Bioassay, 
•Bioaccumulation,  *Fate  of  pollutants,  *New  York 
Harbor,  Dredging,  Water  pollution  effects,  Palae- 
monetes,  Mercenaria,  Nereis,  DDT,  Cadmium, 
Mercury,  Polychlorinated  biphenyls,  Hydrocar- 
bons. 

A  statistical  analysis  of  150  three-phase  bioassay/ 
bioaccumulation  tests  conducted  on  sediment  from 
New  York  Harbor,  indicated  that  only  a  few 
dredging  projects  consisted  of  sediment  of  ecologi- 
cal concern  if  disposed  in  ocean  waters.  Liquid  and 
suspended  particulate  phase  bioassays  showed  that 
for  the  dredged  material  analyzed,  disposal  would 
result  in  an  insignificant  impact  to  the  water 
column.  Solid  phase  bioassays  showed  that  less 
than  4%  of  the  dredging  projects  indicated  envi- 
ronmentally significant  mortality  potential  to 
benthic  life.  Bioaccumulation  of  statistically  signifi- 
cant levels  of  petroleum  hydrocarbons  (PHC)  was 
found  to  be  common  for  all  three  species  (Palae- 


monetes,  Mercenaria,  Nereis).  Polychlorinated  bi- 
phenyls (PCB)  bioaccumulation  was  most  common 
in  the  marine  worm  (Nereis  virens).  All  three 
species  exhibited  a  very  low  bioaccumulation  po- 
tential for  DDT,  cadmium,  and  mercury.  Some 
prediction  was  found  to  be  possible  for  finding 
PHC  or  PCB  bioaccumulation  in  two  species  for 
the  same  sediment.  In  the  comparison  of  finding 
two  of  the  analyzed  contaminants  in  the  same 
species  for  the  same  sediment,  only  PHC  com- 
pared to  PCB  bioaccumulation  showed  any  predic- 
tion possibility.  (See  also  W87-03248)  (Lantz-PTT) 
W87-03255 


INFLUENCE  OF  ACCUMULATING  ORGANIC 
SEDIMENT  ON  THE  MARINE  ENVIRON- 
MENT IN  OSAKA  BAY, 

Ministry  of  Transport,  Kobe  (Japan).  3rd  District 

Port  Construction  Bureau. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03257 


RESULTS  OF  SEDIMENTATION  AND  ELU- 
TRIATE TESTS  FROM  OSAKA  BAY  SEDI- 
MENT, 

Japan  Sediments  Management  Association. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-03258 


PARTIAL  REVIEW  OF  DREDGED  MATERIAL 
DISPOSAL  TECHNIQUES, 

Nishiki  Consultant  Co.  Ltd.,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03259 


PRINCIPLES  AND  PRACTICES  FOR  THE 
OCEAN  DISPOSAL  OF  DREDGED  MATERI- 
AL: THE  LONDON  DUMPING  CONVENTION 
RE-EXAMINED, 

New  Orleans  Board  of  Commissioners  of  the  Port, 

LA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03267 


ENVIRONMENTAL  CONSERVATION  IN  THE 
PORT  OF  MAIZURU, 

Kyoto  Civil  Engineering  and  Construction  Dept. 

(Japan). 

T.  Matsuoka. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  380-397,  7  fig,  7  tab, 

lref. 

Descriptors:  *Maizuru  City,  *Water  pollution 
sources,  *Wood  wastes,  'Japan,  'Cleanup  oper- 
ations, Management  planning,  Organic  matter, 
Chemical  oxygen  demand. 

Maizuru  City  is  the  key  city  in  the  northern  part  of 
Kyoto  Prefecture,  Japan  with  a  population  of 
98,000.  The  port  of  Maizuru  has  diversified  func- 
tions including  fishery,  Maritime  Self-Defense 
Force,  and  marine  recreation.  To  assess  the  effec- 
tiveness of  the  current  cleaning  operations  in  the 
Port  of  Maizuru,  the  potential  release  load  of  or- 
ganic matter  and  noxious  substances  from  the 
wood  and  bark  into  the  seawater  should  be  esti- 
mated. The  sinking  wood  and  bark  cause  two 
adverse  effects.  First,  deposition  on  the  sea  bottom 
has  a  considerable  influence  upon  benthos  and 
consequently  upon  fishery.  Second,  organic  matter 
released  from  sinking  wood  and  bark  causes  a 
degeneration  in  the  quality  of  the  seawater  envi- 
ronment (increase  in  COD)  in  the  bay.  If  no  recov- 
ery operation  were  carried  out  and  peeled-off  bark 
were  allowed  to  accumulate  to  30  cm  thick,  the  sea 
bottom  area  covered  with  peeled-off  bark  would 
be  approximately  6,000  sq  m,  and  the  annual 
volume  of  organic  matter  released  into  the  sea- 
water from  free  bark  would  be  73.4  kg  for  north- 
ern timber  and  64.4  kg  for  American  timber,  with  a 
total  volume  of  137.8  kg.  From  this,  it  can  be 
concluded  that  bark  recovery  operations  may  be 
effective  in  reducing  this  potential  contaminant 
release  load  into  the  seawater.  The  annual  mean 
recovery  volume  of  sinking  wood  over  the  past  3- 


year  period  was  500/cu  m.  When  converted  into 
volume  of  organic  matter  released  by  using  the 
release  rate  for  northern  timber,  the  value  is  1.31 
kg  annually,  and  is  1.60  kg  annually  when  convert- 
ed by  using  the  release  rate  and  the  cargo  rate  for 
the  wood  of  norther,  southern,  and  American 
origin.  These  values  suggest  the  effectiveness  of 
the  recovery  work  in  reducing  the  potential  organ- 
ic load.  (See  also  W87-03248)  (Lantz-PTT) 
W87-03269 


MUSSEL  WATCH  PROGRAM/MONITORING 
THE  LONG-TERM  EFFECTS  OF  DREDGED 
MATERIAL  DISPOSAL  IN  NEW  ENGLAND 
WATERS, 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

R.  C.  Semonian,  and  C.  J.  Lindsay. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October   1985.  p  398-402,  7  ref. 

Descriptors:  'Mussels,  'Bioindicators,  'Dredging, 
'Spoil  disposal,  'New  England,  'Path  of  pollut- 
ants, Fate  of  pollutants,  Spatial  variation,  Tempo- 
ral variation,  Tissue  analysis. 

The  purpose  of  monitoring  the  disposal  of  dredged 
material  in  ocean  waters  is  to  identify,  measure, 
and  quantify  significant  impacts  to  the  marine  envi- 
ronment surrounding  the  point  of  discharge.  Some 
15  years  ago  the  New  England  Division,  U.S. 
Army  Corps  of  Engineers  began  its  pursuit  of  the 
environmental  consequences  of  dredged  material 
disposal  by  contracting  marine  laboratories  and 
universities  to  conduct  field  observations  of  specif- 
ic dumping  events.  Recognizing  that  a  structured 
and  interdisciplinary  program  would  contribute 
significantly  to  the  monitoring  efforts,  the  Division 
formalized  the  Disposal  Area  Monitoring  System, 
or  DAMOS.  The  use  of  mussels  as  pollution  indi- 
cators in  dredged  material  management  stands  as 
an  example  of  the  DAMOS  approach  in  that  it 
represents  monitoring  concepts  that  have  the  po- 
tential of  integrating  physical,  chemical,  and  bio- 
logical processes  that  occur  with  the  disposal  of 
dredged  material  in  the  marine  environment.  The 
role  of  marine  bivalve  mollusks  in  extracting  trace 
metals  from  the  marine  environment  and  concen- 
trating the  metals  in  their  tissues  had  been  well 
established  prior  to  our  integrating  a  mussel  pro- 
gram in  DAMOS.  And,  in  fact,  bivalves  had  been 
used  as  sentinel  organisms  in  monitoring  environ- 
mental quality.  Studies  had  shown  that  the  uptake 
of  trace  metals  by  bivalve  mollusks  is  reflective  of 
metals  in  the  environment  —  water  temperature, 
physiological  state,  and  organism  size  are  other 
factors  -  and  that  the  uptake  reversed  as  the 
concentration  of  metals  diminished.  The  horse 
mussel  and  the  blue  mussel  were  selected  for  moni- 
toring DAMOS  sites  located  north  and  south,  re- 
spectively, of  Cape  Cod  which  separates  the  two 
tidal  systems  impacting  the  New  England  coast- 
line. Trie  plan  was  to  establish  experimental  sta- 
tions at  four  northern  and  six  southern  disposal 
sites.  Data  were  subjected  to  intensive  statistical 
analysis.  The  results  indicated  that  peak  concentra- 
tions tend  to  occur  during  periods  of  increased 
suspended  load  in  the  water  column  attributable 
both  to  natural  meteorological  events  and  dredged 
material  disposal.  These  observations,  when  com- 
pared with  sediment  transport  studies  being  con- 
ducted under  the  DAMOS  program,  showed  that 
spatial  and  temporal  effects  of  dredged  material  are 
several  orders  of  magnitude  smaller  than  those 
induced  by  natural  storm  events.  (See  also  W87- 
03248)  (Lantz-PTT) 
W87-03270 


DISSOLVED  LOADS  OF  RIVERS  AND  SUR- 
FACE WATER  QUANTITY/QUALITY  RELA- 
TIONSHIPS. 

International  Association  of  Hydrological  Sci- 
ences. 

Available  from  the  International  Association  of 
Hydrological  Sciences,  200  Florida  Ave.,  NW, 
Washington,  DC.  20009.  Proceedings  of  a  Sympo- 
sium Held  During  the  XVIII  General  Assembly  of 
the  International  Union  of  Geodesy  and  Geophys- 
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ics  at  Hamburg,  West  Germany,  August  15-27, 
1983.  IAHS  Publication  No.  141,  1983.  Edited  by 
B.  w.  Webb.  441  p. 

Descriptors:  'Dissolved  solids,  *Rivers,  *Surface 
water,  'Water  quality,  Spatial  distribution,  Tempo- 
ral distribution,  Solute  transport,  Water  pollution 
sources,  Path  of  pollutants,  Water  resources  devel- 
opment, Model  studies. 

These  proceedings  are  divided  into  three  major 
sections  and  in  each  the  first  paper  provides  a  more 
general  review  of  the  theme.  Spatial  and  temporal 
variations  in  dissolved  loads  and  solute  concentra- 
tions are  discussed  first  and  individual  papers  high- 
light global,  continental,  regional  and  more  local 
spatial  variations.  Studies  in  the  United  States, 
Africa,  India  and  Western  and  Eastern  Europe  are 
reported  and  findings  from  contrasting  environ- 
ments, including  glacierized  mountains  and  agri- 
cultural lowlands,  are  presented.  Within  this  sec- 
tion, papers  also  focus  on  the  temporal  response  of 
dissolved  substances  and  loads  to  discharge  and 
other  factors  which  have  been  revealed  through 
detailed  investigation  of  individual  storm  events 
and  by  statistical  analysis  of  records  from  more 
routine  water  quality  monitoring.  A  second  group 
of  papers  is  concerned  with  sources  of  dissolved 
material,  solute  budgets  and  denudation.  Atmos- 
pheric and  geological  sources  of  stream  solutes  are 
considered,  and  the  quantification  of  weathering 
reactions,  undertaken  in  one  paper  for  sandstone 
and  shale  lithologies,  emerges  as  a  particularly 
worthwhile  objective  in  studies  of  solute  produc- 
tion. The  important,  but  sometimes  overlooked, 
influence  of  biological  controls  on  chemical  mass 
balances  is  stressed  in  several  papers  and  the  theme 
of  solute  budgeting  is  addressed  not  only  for  the 
river  but  also  for  lacustrine  and  estuarine  environ- 
ments. The  magnitude  of  dissolved  and  particulate 
loads  and  the  balance  of  chemical  and  mineral 
denudation  are  also  discussed  in  this  section  at 
countrywide  and  drainage  basin  scales.  Applica- 
tion of  surface  water  quantity  /quality  relationships 
to  the  utilization  and  management  of  water  re- 
sources constitutes  a  third  theme,  and  this  group  of 
papers  encompasses  a  discussion  of  the  impact,  in 
general,  of  hydraulic  projects  and  more  specific 
studies  of  the  consequences  of  river  regulation  and 
the  role  of  stormwater  detention  basins  in  quality 
control.  (See  also  W87-03273  -  W87-03307)  (Lantz- 
PTT) 
W87-03272 


DISSOLVED  LOADS  OF  RIVERS:  A  GLOBAL 
OVERVDZW, 

Exeter  Univ.  (England). 
D.  E.  Walling,  and  B.  W.  Webb. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  3-20,  8 
fig,  41  ref. 

Descriptors:  •  Dissolved  solids,  *  Rivers,  *Path  of 
pollutants,  Solute  transport,  Temporal  distribution, 
Spatial  distribution,  Multivariate  analysis,  Data  in- 
terpretation, Data  collection. 

Values  of  mean  annual  total  dissolved  loads  have 
been  assembled  from  490  rivers  located  throughout 
the  world  and  these  data  have  been  used  to  review 
the  general  characteristics  of  dissolved  load  trans- 
port. Attention  is  given  to  the  magnitude  of  dis- 
solved loads  and  their  spatial  variation,  the  tempo- 
ral variation  of  dissolved  load  transport  and  the 
relationship  between  the  magnitude  of  the  dis- 
solved and  particulate  components  of  total  load. 
Although  this  global  analysis  of  dissolved  loads  is 
necessarily  restricted  by  the  limited  availability  of 
data  in  both  space  and  time  and  by  its  generalized 
approach,  some  meaningful  patterns  are  apparent. 
The  production  of  an  acceptable  map  of  global 
variations  in  dissolved  loads  must,  however,  await 
the  extension  of  measurement  activity  to  areas  of 
the  world  for  which  little  or  no  data  are  available, 
and  further  multivariate  analysis  of  the  influence  of 
climate,  geology  and  other  physiographic  factors 
would  be  facilitated  by  the  collection  of  data  from 
relatively  small  basins  exhibiting  essentially  homo- 


geneous conditions.  Moreover,  extension  of  such  a 
study  to  consider  individual  ions  as  well  as  the 
total  solute  content  would  provide  further  infor- 
mation on  the  relative  importance  of  these  controls 
in  influencing  various  solute  sources.  It  is  to  be 
hoped  that  data  collection  and  processing  activities 
will  expand  over  the  next  decade  and  that  more 
detailed  analysis  will  extend  and  improve  current 
knowledge  of  the  dissolved  loads  of  rivers.  (See 
also  W87-03272)  (Lantz-PTT) 
W87-03273 


VARIATION  IN  SOLUTE  CONCENTRATION 
WITHIN  THE  RIVER  ALMOND  AND  ITS 
EFFECT  ON  THE  ESTIMATED  DISSOLVED 
LOAD, 

Ministry  of  Higher  Education  and  Scientific  Re- 
search, Baghdad  (Iraq). 
M.  H.  Al-Jabbari,  N.  A.  Al-Ansari,  and  J. 
McManus. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  21-29,  4 
fig,  1  tab,  15  ref. 

Descriptors:  'Dissolved  solids,  *Path  of  pollutants, 
*River  Almond,  Water  pollution  effects,  Solute 
transport,  River  Tay,  Rainfall-runoff  relationship 
Model  studies,  Seasonal  variation. 

The  dissolved  solids  concentration  and  load  pass- 
ing a  gaged  point  on  the  River  Almond  into  the 
River  Tay,  Scotland,  was  estimated  from  flow 
duration  and  dissolved  load  rating  curves  for  three 
successive  water  years  in  order  to  determine  long 
period  variation  and  responses  to  different  water 
conditions.  The  concentration  of  dissolved  matter 
exhibits  an  inverse  relationship  with  water  dis- 
charge, and  ranged  between  47  and  88  mg/L.  Over 
the  summer  season  the  concentration  was  higher, 
more  stable,  and  less  scattered,  with  much  stronger 
correlation  to  flow  level  than  in  the  winter  season. 
Of  the  controls  which  might  affect  dissolved  solids 
production  and  concentration  in  the  Almond 
catchment,  the  rainfall-runoff  factor  seems  to  be 
the  most  important.  A  long  term  interrelationship 
between  water  discharge  and  dissolved  solids  con- 
centration in  the  River  Almond  indicates  that  the 
response  of  total  solute  concentration  to  the  indi- 
vidual storm  events  lends  itself  to  interpretation  in 
terms  of  a  simple  dilution  model.  The  dissolved 
load  passing  the  Almondbank  gaging  stating  in  the 
study  period  ranged  between  5125  tons  in  the 
1972/1973  (dry  water  year)  and  7326  tons  in  1974/ 
1975  (average  wet  water  year).  During  the  summer 
season  an  appreciable  amount  of  dissolved  loads 
were  transported  (up  to  44%)  and  a  seasonal  varia- 
tion in  the  dissolved  load  and  concentration  curves 
was  also  recognized.  Estimates  of  annual  dissolved 
load  transport  based  on  seasonal  rating  curves  ap- 
plied to  the  whole  year  differ  by  up  to  20%,  and  it 
is,  therefore,  recommended  that  estimation  of  dis- 
solved loads  should  be  undertaken  by  deriving  and 
applying  rating  relationships  for  seasonal  or  even 
shorter  periods.  (See  also  W87-03272)  (Lantz-PTT) 
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Descriptors:  'Solute  transport,  'Glaciers,  'Water 
pollution  sources,  Conductivity,  Snowmelt,  Swrt- 
zerland,  Ion  transport,  Sodium,  Potassium,  Magne- 
sium, Calcium,  Dissolved  solids,  Cations,  Flow 
discharge. 

Electrical  conductivity  and  discharge  of 
meltwaters  in  the  Gornera,  which  drains  from  the 
basin  of  Gomergletscher,  Pennine  Alps,  Switzer- 
land, were  monitored  for  extended  periods  during 
the  1978-1979  hydrological  year.  Samples  of 
meltwater  were  analyzed  for  the  cations  Na(+), 
K(+),  Mg(2+),  and  Ca  (2  +  )  by  atomic  absorption 
spectrophotometry.  Relationships  between  individ- 
ual and  sums  of  cations  with  electrical  conductivi- 
ty were  ascertained.  Rhythmic  diurnal  inverse 
variations  of  solute  transport  occurred  roughly  in 
phase  with  those  of  discharge.  The  relationship 
between  load  and  discharge  is  nonlinear,  and 
middle-range  flows  account  for  the  highest  trans- 
port of  solute  load.  The  annual  gross  cationic 
denudation  rate  was  estimated  as  478.1  meq/sq  m/ 
yr  (net  of  precipitation  input  454.0  meq/sq  m/yr), 
which  is  significantly  higher  than  continental  aver- 
ages. Almost  all  the  dissolved  load  was  transported 
during  the  summer  ablation  season.  (See  also  W87- 
03272)  (Author's  abstract) 
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Geographical  variability  of  dissolved  matter  con- 
centration in  surface  water  is  very  important  in 
Africa.  It  is  related  not  only  to  geology  but  also  to 
climate.  Contrasting  examples  are  presented  for 
rivers  in  Togo,  where  dissolved  substances  concen- 
tration is  generally  very  low,  and  for  the  Medjer- 
dah,  Tunisia,  where  concentrations  are  among  the 
highest  in  the  world.  Dissolved  substances  compo- 
sition and  its  seasonal  variability  are  studied  and 
also  the  specific  discharge  of  dissolved  substances 
is  investigated.  In  conclusion,  dissolved  substances 
brought  to  oceans  are  compared  with  salts  in 
oceans  with  reference  to  composition  as  well  as 
quantity.  (See  also  W87-03272)  (Author's  abstract) 
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Descriptors:  *Dissolved  solids,  •Streams,  *Rivers, 
•Path  of  pollutants,  Flow  discharge,  Seasonal  vari- 
ation, Rhine  River,  Lake  Constance,  Chemical 
properties,  Hydrologic  properties. 

Basins  of  various  sizes  have  been  compared  to 
examine  behavior  patterns  of  chemical  and  hydro- 
logical  parameters  under  different  geological  and 
climatic  conditions.  Data  from  small  forested 
basins  up  to  1  sq  km,  middle  sized  river  systems  up 
to  10,000  sq  km,  and  several  stations  on  the  River 
Rhine  below  Lake  Constance  were  used.  Basins 
were  investigated  with  varying  degrees  of  sam- 
pling intensity,  depending  on  size  and  the  immedi- 
ate aims  of  the  particular  study.  In  general  the 
major  physical  parameters  were  recorded  continu- 
ously, and  chemical  parameters  were  determined 
for  continuous  composite  samples  from  large 
basins.  Frequent  grab  samples  were  taken  in  small- 
er basins.  The  basic  sampling  regime  permitted  the 
examination  of  annual  periodicity  in  fluctuations. 
The  variance  of  dissolved  loads  in  streams  and 
rivers  is  markedly  reduced  when  data  evaluation 
includes  consideration  of  the  annual  cyclic  pattern. 
In  the  present  study  this  behavior  has  been  identi- 
fied for  a  number  of  parameters,  and  annual  pat- 
terns are  similar  for  small  and  large  basins.  The 
recognition  of  basin-independent  patterns  aids 
comparison  of  data  from  basins  varying  in  size  and 
other  characteristics.  (See  also  W87-03272)  (Au- 
thor's abstract) 
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In  Hungary  at  present,  water  quality  analyses  are 
performed  on  samples  obtained  at  nearly  300  sur- 
face water  quality  sampling  locations.  The  length 
and  sampling  frequency  of  the  data  series  vary 
according  to  the  importance  of  the  sampling  loca- 
tions. The  weekly  or  biweekly  sampling  frequency 
makes  the  determination  of  chemical  massflux  pos- 
sible only  with  limited  accuracy.  Good  correla- 
tions exist  between  anions  and  cations  of  high 
mean  concentration  and  natural  origin  and  those 
parameters  which  can  be  measured  continuously. 
For  the  sections  under  study,  regression  functions 
were  obtained  for  Ca(2-|-),  Na(+),  K(+),  Cl(-) 
and  total  dissolved  materials  (TDM)  in  the  case  of 
the  River  Maros  at  Mako;  for  Ca,  Cl(-),  alkalinity 
and  TDM  in  the  case  of  the  River  Sajo  at  Sajopu- 
spoli;  for  Ca(2+),  HC03(-),  TDM,  N03(-)  and 
NH4(+)  m  the  case  of  the  River  Danube  at  Baja; 
and  for  HC03(-),  total  hardness,  alkalinity  and 
Na(+)  in  the  case  of  the  River  Zala  at  Fenek- 
puszta.  The  regression  correlations  for  the  compo- 
nents listed,  when  compared  to  the  functions  de- 
rived from  five  independent  variables  using  step- 
wise methods,  showed  that  no  significant  differ- 
ence existed  between  the  relative  standard  devi- 
ation of  residuals  and  that  of  the  square  sum  of 
deviations.  In  summary,  it  can  be  concluded  that  a 
particular  water  quality  components  can  be  substi- 
tuted by  values  computed  from  regression  func- 
tions only  if  the  regression  function  is  <  =  10% 
for  the  function  and  standard  deviation  of  error  < 
=  10%  for  the  control.  (See  also  W87-03272) 
(Lantz-PTT) 
W87-03280 


MECHANISMS      OF     DISSOLVED      SOLIDS 
TRANSPORT  IN  FLYSCH  DRAINAGE  BASINS, 


Polish  Academy  of  Sciences,  Krakow.   Inst,  of 
Geography  and  Spatial  Organization. 
W.  Froehlich. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity  /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  99-108, 
9  fig,  12  ref. 

Descriptors:  'Solute  transport,  'Dissolved  solids, 
•Catchment  areas,  'Path  of  pollutants,  Runoff, 
Precipitation,  Regression  analysis,  Mathematical 
analysis,  Statistical  analysis,  Chemical  analysis. 

The  transformation  of  precipitation  input  into 
runoff  is  accompanied  by  a  continuous  change  in 
the  chemical  properties  of  water  involved  in  the 
water  circulation  cycle.  These  range  from  slightly 
acid  precipitation  water,  through  neutral  stream 
water  to  alkaline  underground  waters.  The  rela- 
tionship between  discharge  and  total  dissolved 
solids  concentration  conforms  to  a  curved  regres- 
sion equation,  in  the  form  y  =  a  to  the  x  -  b. 
Changes  in  total  dissolved  solids  concentrations 
follow  a  certain  pattern  which  is  controlled  by  the 
smallest  drainage  basin  areas  and  their  relation  to 
the  trunk  stream.  The  nature  of  relationships  that 
approximate  spatial  variation  in  chemical  denuda- 
tion parameters  for  a  small  drainage  basin  reflects 
the  distinct  differences  existing  between  symmetri- 
cal and  asymmetrical  drainage  basins.  The  vari- 
ations in  unit  chemical  denudation  rates  with  in- 
creasing basin  area  can  be  expressed  by  a  hyperbol- 
ic equation,  in  the  form  y  =  (ax  -  b)/x.  (See  also 
W87-03272)  (Author's  abstract) 
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The  major  findings  of  a  long-term  study  specifical- 
ly designed  to  investigate  stream  solute  levels  in 
the  sizable  river  network  (1500  sq  km)  of  the  Exe 
basin,  Devon,  UK  are  reported  and  reveal  consid- 
erable variability  and  complexity  of  behavior  in 
space  and  in  time.  Marked  spatial  ranges  and  pat- 
terns of  baseflow  solute  levels  are  apparent,  but 
details  of  spatial  variation  and  the  controlling  fac- 
tors responsible  differ  between  individual  solute 
parameters.  Temporal  solute  behavior,  in  terms  of 


annual  regime  and  general  response  to  discharge 
fluctuations,  also  exhibits  considerable  variety  be- 
tween different  stations  and  solute  parameters.  De- 
tailed monitoring  of  tributary  streams  has  revealed 
strong  differences  in  the  responses  of  individual 
ions  both  within  and  between  storm  events,  and 
complexity  of  solute  behavior  is  compounded  at 
mainstream  sites  by  aggregation  and  transmission 
processes.  Studies  of  water  composition  at  tribu- 
tary and  main  channel  stations  are  thought  to  offer 
considerable  scope  for  further  understanding  of 
stream  solute  behavior  in  the  study  basin.  (See  also 
W87-03272)  (Author's  abstract) 
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Twice-weekly  salt,  suspended  sediment,  and  nutri- 
ent species  samples  were  collected  during  the 
1979-1981  water  years  at  six  stations  along  the  101 
nautical  mile  tidal  reach  of  the  Potomac  River 
between  Washington,  DC,  and  Chesapeake  Bay. 
The  concentration  data  were  used  to  continuously 
calibrate  a  hybrid  one-layer,  two-layer  kinematic 
transport  model.  Monthly  loads  computed  by  the 
calibrated  model  were  used  together  with  point 
and  nonpoint  source  data  to  compute  nutrient  and 
sediment  budgets  for  three  zones  of  the  tidal  Poto- 
mac. All  of  the  815,000,000  tons  of  sediment  sup- 
plied during  the  study  period  were  trapped  in  the 
study  area;  1 3,000  tons  were  from  Chesapeake  Bay. 
82%  of  the  supplies  of  both  total  nitrogen  and  total 
phosphorus  were  trapped,  but  only  9%  of  dis- 
solved silica.  Most  of  nitrogen  and  phosphorus 
were  retained  in  the  estuarine  zone,  most  of  the 
sediment  and  silica  in  the  tidal  river.  (See  also 
W87-03272)  (Author's  abstract) 
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Danish  water  courses  can  roughly  be  divided  into 
two  categories.  In  West  Jutland,  rivers  drain  to- 
wards the  North  Sea,  flow  mainly  through 
outwash  plains  and  low-relief  moraines  of  Saale 
age,  and  exhibit  rather  low  values  of  dissolved 
load.  In  the  rest  of  this  country  water  courses  flow 
towards  the  Kattegat  and  the  Baltic,  drain  mainly 
young  morainic  deposits,  and  have  higher  values  of 
dissolved  load  but  low  particulate  load.  For  select- 
ed rivers  in  each  category,  total  load  has  been 
determined  from  measurements  of  bed,  suspended 
and  dissolved  loads.  While  bed  load  and  suspended 
load  clearly  contribute  to  the  real  denudational 
rate,  only  the  weathering  share  of  the  dissolved 
load  should  be  included.  The  values  from  Ansager 
As  can  be  considered  to  represent  minimum  denu- 
dation rates  in  West  Jutland.  Assuming  dynamic 
equilibrium  between  rainfall  (22  t/sq  km/yr)  and 
throughflow,  and  assuming  that  throughflow  of 
HC03,  CI,  and  N03  is  about  10  t/sq  km/yr,  the 
resulting  estimate  of  dissolved  load  from  weather- 
ing is  22  t/sq  km/yr,  and  the  corresponding  denu- 
dational rate  is  about  30  mm/kyear.  If  the  same 
line  of  reasoning  is  used  for  the  Susa,  contributions 
from  rainfall  (12  t/sq  km/yr)  and  throughflow  (10 
t/sq  km/yr)  should  be  subtracted  from  the  total 
dissolved  load  to  give  a  denudational  rate  of  about 
45  mm/kyear.  (See  also  W87-03272)  (Lantz-PTT) 
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Bulk  precipitation  and  stream  water  samples  were 
analyzed  to  determine  a  chemical  budget  (Febru- 
ary 1977-February  1978)  for  a  small  granite  basin 
on  Dartmoor,  southwest  England.  Seventy  percent 
of  the  solute  load  was  derived  from  external 
sources,  the  remaining  30%  coming  from  internal 
sources.  Principal  components  analysis  (PCA)  was 
employed  to  examine  variations  in  and  controls  of 
the  solute  chemistry  from  selected  pathways.  In 
the  study  period,  90%  of  the  solute  load  entering 
the  study  basin  from  the  atmosphere  was  derived 
from  marine  sources  and  only  10%  had  a  terrestrial 
origin,  which  reflects  the  proximity  of  the  Narra- 
tor Brook  to  the  sea.  In  terms  of  stream  output,  the 
proportions  of  solute  load  contributed  from  marine 
and  terrestrial  sources  change  to  approximately 
70%  and  30%  respectively.  Silica  is  an  important 
component  of  the  load  derived  from  terrestrial 
sources,  and  despite  the  very  low  amounts  of  calci- 
um present  in  the  granite  bedrock  (0.55%  s  CaO), 
this  ion  represents  10%  of  the  weathering  loss  and 
is  highly  mobile.  Solute  variations  in  bulk  precipi- 
tation were  dominated  by  sodium,  chloride  and 
magnesium  derived  from  marine  sources,  and  sea- 
sonal trends  were  related  to  prevailing  weather 
conditions.  The  solute  chemistry  of  springs  was 
also  found  to  depend  mainly  on  the  influence  of 
marine  derived  ions.  PCA  was  used  to  isolate 
groupings  of  springs,  and  the  effect  of  the  sitka 
spruce  forest  was  identified.  Annual  solute  vari- 
in  the  stream  were  mainly  a  function  of 
changes  in  the  concentration  of  sodium,  chloride 
and  magnesium,  pH  and  silica.  Stream  water  chem- 


istry is  controlled  mainly  by  processes  in  the  at- 
mosphere, but  weathering  in  the  soil  is  also  impor- 
tant. (See  also  W87-03272)  (Lantz-PTT) 
W87-03296 


DISSOLVED  AND  SUSPENDED  LOADS  OF 
THE  REGULATED  RIVER  NIDDA  IN  THE 
RHENE-MAEN  AREA 

Frankfurt  Univ.  (Germany,  F.R.). 
W.  L.  F.  Brinkmann. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  347- 
357,  1  fig,  9  tab,  6  ref. 

Descriptors:  'Suspended  load,  'Dissolved  solids, 
•Nidda  River,  'Rhine  River,  'Water  quality,  Sus- 
pended solids,  Heavy  metals,  Calcium,  Magnesium, 
Sodium,  Potassium,  Chlorine,  Bicarbonates,  Sul- 
fates, Cadmium,  Copper,  Nickel,  Cobalt,  Chromi- 
um, Lead,  Zinc,  Seasonal  variation,  Peak  loads. 

Over  a  period  of  two  years,  the  daily  load  of 
macro-  and  trace  constituents  of  the  regulated 
River  Nidda,  Germany  and  its  tributaries  were 
analyzed  for  the  liquid  and  solid  phases  and  the 
bed  sediment.  Parameters  analyzed  were  runoff, 
total  suspended  solids  (TSS),  suspended  sediment- 
bound  heavy  metals,  total  dissolved  solids  (TDS), 
dissolved  constituents  such  as  Ca(2+),  Mg(2+), 
Na(+),  K(+),  Cl(-),  HC03(-),  S04(3-)  and  the 
heavy  metals  Cd,  Cu,  Ni,  Co,  Cr,  Pb,  Zn.  The 
TSS/TDS  relationship  displays  the  dominance  of 
dissolved  loads  for  low  water  periods  and  winter 
floods.  For  summer  floods,  primarily  generated  by 
heavy  cloudbursts,  the  TSS/TDS  relation  demon- 
strates the  TSS  to  be  the  main  load  during  rising 
stage.  The  maximum  TSS  load  does  not  coincide 
with  peak  discharge.  The  heavy  metal  loads  in  the 
solute  and  solid  phases  are  low  compared  with 
polluted  rivers  of  West  Germany,  and  the  same 
situation  exists  for  the  concentrations  of  heavy 
metals  in  bed  sediment.  An  important  source  for 
heavy  metals  are  storm  water  flows  from  tributar- 
ies which  drain  suburban  or  urban  areas.  (See  also 
W87-03272)  (Author's  abstract) 
W87-03299 


NUMERICAL  SIMULATION  RELATTNG 
LAND  USES  WITHEM  A  DRATNAGE  BASEN  TO 
THE  DOWNSTREAM  RIVER  WATER  QUAL- 
ITY (SIMULATION  NUMERIQUE  DE  L'EN- 
FLUENCE  DES  PRATIQUES  CULTURALES 
DANS  UN  BASEN  VERSANT  SUR  LA  QUALTTE 
DES  EAUX  A  SON  EXUTOHtE), 
Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
For  primary  bibliographic  entry  see  Field  6G 
W87-03300 


NITRATE  LOAD/DISCHARGE  RELATION- 
SHIPS AND  NITRATE  LOAD  TRENDS  EN 
DANISH  RIVERS, 

Miljoestyrelsen,  Copenhagen  (Denmark). 
C.  Hagebro,  S.  Bang,  and  E.  Somer. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  377- 
386,  7  fig,  2  tab,  13  ref. 

Descriptors:  'Nitrates,  'Pollution  load,  'Denmark, 
'Water  pollution  sources,  'Fate  of  pollutants,  Path 
of  pollutants,  Nitrogen,  Fertilizers,  Gudena  River, 
Karup  River,  Odense  River,  Skjern  River,  Solute 
transport,  Seasonal  variations. 

The  use  of  chemical  nitrogen  fertilizer  in  Denmark 
has  increased  rapidly  over  recent  decades.  The 
consumption  has  nearly  doubled  from  1967-1968  to 
1979-1980  when  respectively  7.8  and  13.5  t  N/sq 
km  were  used.  Furthermore,  the  manurial  value  of 
manure  from  livestock  is  not  often  assessed,  so  that 
too  much  nitrogen  is  applied  to  the  fields.  Investi- 
gations of  drainage  water  have  shown  that  nitrate 


leaching  increases  when  the  application  of  N-fertil- 
izer  increases.  When  a  certain  level  is  reached 
further  fertilizer  application  sharply  increases  the 
nitrate  concentration  in  drainage  water.  In  the  last 
few  years,  increased  levels  of  nitrate  have  been 
not icable  in  the  groundwater  in  certain  parts  of  the 
country.  This  has  caused  alarm,  since  98%  of  the 
drinking  water  supply  in  Denmark  comes  from 
groundwater.  In  the  present  paper  time  series  of 
nitrate  transport  in  selected  Danish  rivers  are  dis- 
cussed in  order  to  elucidate  if  in  fact  there  has  been 
increased  nitrate  runoff  from  representative  basins 
in  Denmark  since  1967.  Discharge  and  nitrate 
transport  by  four  Danish  Rivers  (Genda,  Karup, 
Skjern,  and  Odense)  have  been  investigated  over 
the  period  from  1967  to  1981.  The  overall  conclu- 
sion of  this  study  is  that  the  annual  transport  of 
nitrate  in  the  study  rivers  is  largely  influenced  by 
varying  climatic  conditions.  Only  the  Skjem  River 
discharging  to  the  North  Sea  shows  a  long  term 
positive  trend  in  nitrate  transport  which  is  distin- 
guishable from  variations  due  to  climatic  effects. 
However,  when  the  climatic  effect  is  filtered  out, 
Skjern  River  and  Karup  River  both  exhibit  a  sig- 
nificant positive  trend  in  nitrate  transport,  which 
probably  is  correlated  with  increases  in  fertilizer 
use  and  structural  changes  in  agriculture,  since 
waste  water  discharges  of  nitrates  have  only  a 
relatively  unimportant  influence  in  these  rivers. 
For  the  Gudena  and  Odense  Rivers,  no  significant 
trend  has  been  found.  (See  also  W87-03272) 
(Lantz-PTT) 
W87-03302 


HEAVY  METAL  CONTENT  EN  SEDIMENTS 
OF  LAKES  EN  SOUTHERN  BAVARIA  AS  A 
SIGN  OF  LONG-TERM  ENVIRONMENTAL 
IMPACT, 

Munich  Univ.   (Germany,   F.R.).   Geographische 

Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O3305 


ENFLUENCE  OF  CATASTROPHIC  FLOODS 
ON  WATER  QUALITY  AS  RECORDED  EN  THE 
SEDIMENTS  OF  BLAGDON  LAKE,  ENGLAND, 

Polytechnic  Wolverhampton  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03306 


COMPARISON  OF  WATER  QUALITY  EV 
DRAINAGE  BASENS  UNDER  AGRICULTURAL 
AND  FOREST  LAND  USE, 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Micro- 
biologic und  Landeskultur. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03307 


GROUNDWATER:  ITS  OCCURRENCE,  MOVE- 
MENT AND  POTENTIAL  FOR  POLLUTION, 

National  Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03309 


ACID  RAES:  A  REVIEW  OF  THE  PHENOME- 
NON EN  THE  EEC  AND  EUROPE. 

Commission  of  the  European  Communities,  Lux- 
embourg. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03338 


DRENKENG  WATER  MATERIALS:  FTELD  OB- 
SERVATIONS AND  METHODS  OF  EWESTI- 
GATION, 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-03340 


5C.  Effects  Of  Pollution 


TOXICITY    TESTS    OF    AQUATIC    POLLUT- 
ANTS BY  USnSG  COMMON  DUCKWEED, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 
Section. 
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Effects  Of  Pollution— Group  5C 


For  primary  bibliographic  entry  see  Field  5A. 

iV87-02582 


EFFECTS  OF  FOUR  AGRICULTURAL  PESTI- 
CIDES ON  DAPHNIA  PULEX,  LEMNA 
VQNOR,  AND  POTAMOGETON  PECTTNATUS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
W.  A.  Hartman,  and  D.  B.  Martin. 
Bulletin    of   Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  35,  No.  5,  p  646-651, 
November  1985.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Water  pollution  effects,  •Pesticides, 
Daphnia  pulex,  Lemna  minor,  Potamogeton  pec- 
inatus,  Atrazine  4L,  Furadan  4,  Lasso,  Roundup, 
Carbofuran,  Alachlor,  Glyphosate,  Toxic  effects. 

Commercial  liquid  formulations  of  four  pesticides, 
\trazine  4L  (40.8%  atrazine),  Furadan  4  (40.6% 
:arbofuran),  Lasso  (45.1%  alachlor),  and  Roundup 
[41%  glyphosate)  were  tested.  Acute  toxicity  tests 
*ith  D.  pulex  and  L.  minor  were  conducted  with 
md  without  suspended  sediment.  The  results  indi- 
cted that  suspended  sediment  had  little  influence 
an  the  acute  toxicities  of  alachlor,  atrazine,  or 
;arbofuran  to  D.  pulex  and  L.  minor.  Alachlor, 
atrazine,  and  glyphosate  are  listed  by  the  Commit- 
tee of  Scientists  of  the  Agricultural  Research  Serv- 
ice (1975)  to  be  potentially  adsorbed  onto  suspend- 
ed sediment;  however,  only  the  toxicity  of  glypho- 
sate was  significantly  affected.  Carbofuran  has 
little  or  no  potential  for  adsorption  and  behaved  in 
the  same  manner  as  alachlor  and  atrazine.  (David- 
PTT) 
W87-02589 


VALIDATION  OF  A  PROGNOSIS  BASED 
UPON  A  EUTROPHICATION  MODEL, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
S.  E.  Jorgensen,  L.  Kamp-Nielsen,  T.  Christensen, 
J.  Windolf-Nielsen,  and  B.  Westergaard. 
Ecological  Modelling,  Vol.  32,  No.  1-3,  p  165-182, 
June  1986.  10  fig,  6  tab,  16  ref. 

Descriptors:  *Eutrophication,  'Model  validation, 
•Lakes,  'Nutrients,  *Glumso  Lake,  •Wastewater 
diversion,  *Prediction,  Nitrogen,  Phosphorus, 
Carbon,  Mathematical  models,  Denmark,  Phyto- 
plankton,  Species  composition,  Municipal 
wastewater. 

A  lake  eutrophication  model  incorporating  inde- 
pendent cycles  of  N,  P,  and  C  was  used  to  predict 
the  outcome  of  diversion  of  wastewater  from 
Glumso  Lake,  Denmark,  which  had  for  several 
years  received  mechanically-biologically  treated 
wastewater  from  a  community  of  3000  inhabitants 
and  almost  no  industry.  The  characteristics  of  two 
versions  of  the  eutrophication  model  are  described 
and  the  predicted  and  observed  effects  of 
wastewater  diversion  on  limnological  parameters 
are  compared.  The  prognosis  gave  the  right  trend 
in  reduction  of  the  eutrophication  and  nutrient 
concentrations,  but  the  predicted  and  observed 
values  were  out  of  phase  (temporally)  and  Y  (the 
general  standard  deviation)  was  significantly 
higher  than  found  by  an  earlier  validation,  due  to  a 
shift  in  phytoplankton  composition.  It  is  suggested 
that  addition  of  a  control  function  might  improved 
the  results.  Flexible  structure  models  appear  to  be 
the  right  approach  for  making  predictions  in  cir- 
cumstances where  changes  in  impacts  are  drastic. 
(Rochester-PTT) 
W87-02602 


EFFECTS  OF  WATER  QUALITY  PARAM- 
ETERS ON  THE  CORROSION  OF  GALVA- 
NIZED STEEL, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-02608 


WATERBORNE  VTRAL  GASTROENTERITIS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
F.  P.  Williams,  and  E.  W.  Akin. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.l,  p  34-39,  January  1986.  1 
fig,  2  tab,  49  ref. 


Descriptors:  'Waterborne  diseases,  *Viral  gas- 
troenteritis, *Microbiological  studies,  Gastroenteri- 
tis, Electron  microscopy,  Rotavirus,  Bacteria, 
Microorganisms,  Cell  culture,  Norwalk  virus, 
Snow  Mountain  agent. 

Acute  gastroenteritis  is  almost  as  common  as  the 
cold  as  the  most  frequent  illness  affecting  Ameri- 
cans. There  are  many  causes  of  gastroenteritis, 
including  microorganisms  in  the  bacterial,  parasit- 
ic, and  viral  categories.  Since  early  in  the  1970's  a 
number  of  newly  identified  viral  gastroenteritis 
agents  have  been  reported.  Of  those  reported,  Nor- 
walk virus,  rotavirus,  and  the  Snow  Mountain 
agent  have  been  implicated  in  waterborne  out- 
breaks of  the  illness.  Since  these  agents  could  not 
be  readily  detected  using  routine  cell  culture  pro- 
cedures, progress  in  their  characterization  has  been 
slow.  Unfortunately,  understanding  of  their  envi- 
ronmental significance  remains  fragmentary,  and 
their  detection  in  water  supplies  depends  to  a  great 
extent  on  the  development  of  more  practical  and 
efficient  methods  for  their  identification.  (David- 
PTT) 
W87-02612 


RED  ALDER  LEAF  LITTER  AND  STREAM- 
WATER  QUALITY  IN  WESTERN  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02631 


DETECTION  AND  HEALTH  RISK  ASSOCIAT- 
ED WITH  LOW  VTRUS  CONCENTRATION  TN 
DRTNKTNG  WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02653 


SOME  EXPERIMENTAL  DISCUSSION  OF  AC- 
CURACIES TN  QUANnTATTVE  VTRUS  AS- 
SESSMENT FOR  WATER  SUPPLY, 

Kyoto  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02656 


INTERACTIONS  BETWEEN  BIOTIC  AND  ABI- 
OTIC FACTORS  AND  VIRUSES  TN  A  WATER 
SYSTEM, 

Medizinische  Akademie  'Carl  Gustav  Carus'  Dres- 
den (German  D.R.).  Inst,  fuer  Allgemeine  und 
Kommunale  Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02657 


ABSENCE  OF  ACCLIMATION  TO  PARATH- 
ION  BY  RAINBOW  TROUT  DURING  SUBLE- 
THAL EXPOSURE, 

McGill  Univ.,  Montreal  (Quebec).  Faculty  of  En- 
gineering. 

W.  P.  Banas,  and  J.  B.  Sprague. 
Water  Research  WATRAG,  Vol.  20,  No.   10,  p 
1229-1232,  October  1986.  2  fig,  1  tab,  29  ref. 

Descriptors:  *Acclimation,  *Rainbow  trout, 
•Water  pollution  effects,  *Parafhion,  *Insecticides, 
•Organophosphate  compounds,  *Sublethal  effects, 
•Toxicity,  'Defense  mechanisms,  Biotransforma- 
tion, Chronic  effects,  Bioassay,  Uptake,  Accumula- 
tion, Enzymes,  Pre-exposure  effects. 

After  1,  2,  3  and  5  weeks  of  pre-exposure  to  0.31 
mg/1  of  parathion,  rainbow  trout  did  not  change 
their  tolerance  of  lethal  levels  of  the  organophos- 
phate insecticide.  This  pre-exposure  concentration 
represents  0.25  of  the  mean  control  incipient  lethal 
concentration.  Thresholds  of  lethality  were 
reached  at  120  -  144  h  for  all  lethal  tests  though 
mortality  commenced  12  -  24  h  earlier  in  lethal 
tests  using  pre-exposed  fish.  Both  groups  grew 
during  the  pre-exposure.  Parathion  pre-exposed 
fish  also  showed  reduced  appetite  and  activity. 
(Author's  abstract) 
W87-02697 


AVOIDANCE-PREFERENCE  REACTIONS  OF 
RAINBOW  TROUT  (SALMO  GATRDNERD 
AFTER  PROLONGED  EXPOSURE  TO 
CHROMIUMfVD, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
I.  Anestis,  and  R.  J.  Neufeld. 
Water  Research  WATRAG,  Vol.  20,  No.  10,  p 
1233-1241,  October  1986.  11  fig,  26  ref. 

Descriptors:  *Avoidance,  *Rainbow  trout,  'Water 
pollution  effects,  'Chromium,  'Acclimation, 
Chemo-receptive  capacity,  Toxicity,  Water  analy- 
sis, Water  quality  standards,  Environmental 
impact,  Sublethal  effects,  Bioassay,  Pollutants, 
Heavy  metals,  Fish. 

Avoidance-preference  reactions  were  studied  in 
rainbow  trout  pre-exposed  for  7-20  weeks  to 
potassium  dichromate  solutions  ranging  from  0.01 
to  3.0  mg/1  as  Cr(VI).  Experiments  were  per- 
formed in  a  hydraulic  channel  9.15  m  long  by  30 
cm  wide,  partly  divided  along  its  length  and  at  a 
flow  depth  of  30  cm,  combining  steep  and  shallow 
gradient  characteristics.  An  avoidance  threshold 
value  of  0.028  mg/1  was  determined  for  a  popula- 
tion which  had  not  been  previously  exposed  to  Cr 
while  avoidance  thresholds  for  pre-exposed  fish 
increase  linearly  with  the  level  of  pre-exposure. 
Pre-exposed  fish  exhibited  lower  avoidance  reac- 
tions compared  to  the  non-exposed  fish.  Avoidance 
reactions  decreased  with  increasing  level  of  pre- 
exposure. Fish  exposed  to  test  concentrations 
matching  their  pre-exposure  level  clearly  preferred 
the  matching  concentrations  over  any  adjacent 
lower  or  higher  test  concentrations.  After  7  days 
acclimation  in  clear  water  fish  previously  exposed 
at  0.01-0.9  mg/1  CrfVT),  behaved  similarly  to  the 
non-exposed  fish,  indicating  functional  recovery  of 
chemo-receptive  capacity,  while  fish  pre-exposed 
beyond  the  0.8  mg/1  level  did  not  recover  fully 
within  the  same  7  day  acclimation  period.  The  0.8 
mg/1  Cr(VI)  level  is  proposed  as  a  critical  pre- 
exposure level  for  short  term  recovery  of  normal 
chemoreceptive  capacity.  Times  of  pre-exposure 
withi  the  range  tested  had  no  influence  on  avoid- 
ance reactions.  (Author's  abstract) 
W87-02698 


SEASONAL,  BEHAVIORAL  AND  GROWTH 
CHANGES  OF  JUVENTLE  CORBICULA  FLU- 
MINEA  EXPOSED  TO  CHRYSOTTLE  ASBES- 
TOS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  E.  Belanger,  D.  S.  Cherry,  and  J.  Cairns. 
Water  Research  WATRAG,  Vol.  20,  No.  10,  p 
1243-1250,  October  1986.  4  fig,  3  tab,  34  ref.  DOI 
Grants  G1134151,  G1144151. 

Descriptors:  'Chrysotile  asbestos,  'Clams,  'Water 
pollution  effects,  'Asbestos,  Mollusks,  Seasonal 
variation,  Bioindicators,  Pollutant  identification, 
Accumulation,  Fiber  uptake,  Asiatic  clam,  Siphon- 
ing activity,   Mortality,   Ultrastructural  response. 

Juvenile  Corbicula  fluminea  (5.2  -  8.6  mm  shell 
length)  were  collected  in  winter  (8-12  C)  and 
summer  (17-23  C)  conditions  and  tested  for  re- 
sponses to  chrysotile  asbestos  at  concentrations  of 
0  -  10  to  the  8th  power  fibers/1  for  30  days. 
Growth,  siphoning  activity,  fiber  uptake  and  gill 
tissue  ultrastructure  were  evaluated.  Siphoning  ac- 
tivity was  significantly  reduced  by  30  d  exposure 
at  100  -  10  to  the  8th  power  fibers/1  in  summer  and 
winter.  Differences  in  shelhtissue  growth  were  ap- 
parent with  lower  values  in  all  groups  in  the 
winter  compared  to  their  counterparts  in  the 
summer  due  to  energy  allocations  to  tissue  growth 
in  winter.  Therefore,  Corbicula  were  more  suscep- 
tible to  asbestos  in  winter  conditions  due  to  differ- 
ences in  robust,  summer  vs  inherently  weakened 
winter  collected  clams.  Clams  exposed  to  10  to  the 
8th  power  fibers/1  accumulated  around  150  fibers/ 
mg  in  gill  and  1 10  fibers/mg  in  viscera  after  30  d  in 
both  seasons.  The  presence  of  asbestos  in  tissue 
was  consistent  with  significantly  greater  water 
content  and  gill  locule  surface  area  in  10  to  the  8th 
power  fibers/1  exposed  clams  relative  to  controls. 
Small  asbestos  fibers  were  preferentially  accumu- 
lated in  gill  and  visceral  tissues.  Corbicula  may 
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become  a  useful  biomonitor  for  asbestos  contami- 
nation in  the  US  and  abroad  due  to  its  ability  to 
accumulate  asbestos   fibers  efficiently.   (Author's 
abstract) 
W87-02699 


NITRILOTRIACETIC  ACID  IN  SLUDGE- 
AMENDED  SOD1:  MOBILITY  AND  EFFECTS 
ON  METAL  SOLUBJXITY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02765 


PRIMARY  AND  SECONDARY  STRESS  RE- 
SPONSES OF  STRTPED  BASS  (MORONE  SAX- 
ATTLIS)  EXPOSED  TO  BENZENE, 

National  Marine  Fisheries  Service,  Tiburon,  CA. 

Tiburon  Lab. 

R.  B.  MacFarlane,  and  P.  E.  Benville. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  2,  p  245- 

254,  August  1986.  8  fig,  1  tab,  68  ref. 

Descriptors:  'Sublethal  effects,  *Acclimation, 
•Stress,  *Bass,  'Benzene,  'Water  pollution  effects, 
'Toxicity,  Fish,  Blood,  Liver,  Fish  physiology, 
Animal  physiology,  Biochemistry. 

Striped  bass  (Morone  saxatilis)  were  collected 
from  the  San  Francisco  Bay-Delta  estuary  in  1982 
from  areas  distant  from  pollution  sources.  After 
acclimatization,  plasma  Cortisol  concentration  (pri- 
mary response)  and  blood  biochemicals  indicative 
of  energy  mobilization  (secondary  responses)  were 
followed  in  individuals  exposed  to  sublethal  levels 
of  benzene  for  up  to  21  days.  Despite  the  persist- 
ence of  benzene  in  blood  and  liver  tissues  for  the 
exposure  duration,  stress  responses  were  moderate 
and  returned  to  control  values  within  the  initial 
seven  days.  Plasma  Cortisol  concentrations  in- 
creased two-  to  three-fold  at  eight  hours  and  re- 
turned to  control  levels  within  48  hours.  Levels  of 
glucose,  lactate,  H(+),  protein,  and  triglyceride 
were  elevated  during  the  initial  four  hours  to  seven 
days,  with  protein  and  triglyceride  returning  to 
normal  levels  prior  to  the  other  secondary  re- 
sponse variables.  From  the  perspective  of  the  gen- 
eral adaptation  syndrome,  benzene  activated  the 
hypothalamo-pituitary-interrenal  axis,  resulting  in 
clinical  stress  responses  characteristic  of  an  alarm 
reaction.  The  time-courses  and  amplitudes  of  pri- 
mary and  secondary  responses  to  benzene  suggest 
the  sensory  perception  of  a  noxious  agent  eliciting 
mild,  acute  stress  followed  by  adaptation.  (Au- 
thor's abstract) 
W87-02771 


ECOLOGY  AND  ESTUARINE  IMPACT  AS- 
SESSMENT: LESSONS  LEARNED  FROM  THE 
HUDSON  RIVER  (U.S.A.)  AND  OTHER  ESTU- 
ARINE EXPERIENCES, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-02776 


TOXICITY  OF  BRASS  DUST  TO  THE  MI- 
CROALGAE  ANKISTRODESMUS  FALCATUS 
AND  SELENASTRUM  CAPRICORNUTUM, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD. 
M.  V.  Haley,  D.  W.  Johnson,  G.  S.  Hart,  W.  T. 
Muse,  and  W.  G  Landis. 

Journal  of  Applied  Toxicology,  Vol.  6,  No.  4,  p 
281-285,  August  1986.  2  fig,  4  tab,  25  ref. 

Descriptors:  'Toxicity,  'Brass  dust,  'Algae, 
•Water  pollution  effects,  'Chlorophyta,  'Ankis- 
trodesmus,  'Selenastrum,  'Heavy  metals,  Metals, 
Copper,  Zinc,  Growth,  Clays,  Ionization,  Ions, 
Cations,  Water  pollution. 

The  toxicity  of  brass  dust  was  examined  in  96-hour 
growth  inhibition  tests.  Two  species  of  algae  were 
used,  Ankistrodesmus  falcatus  and  Selenastrum  ca- 
pricornutum.  Brass  dissociates  into  two  compo- 
nents, Cu  (68.5%)  and  Zn  (27.5%).  Algal  growth 
was  enhanced  at  concentrations  of  0.01  and  0.001 
mg  brass/1    Available  literature  on  the  toxicity  of 


copper  to  S.  capricornutum  indicates  that  the  tox- 
icity of  brass  dust  is  attributable  to  the  ionized 
copper.  Reported  toxicities  of  zinc  are  orders  of 
magnitude  lower  than  copper.  The  ionization  of 
the  brass  depends  on  pH  and  hardness.  The  litera- 
ture cites  cases  in  which  copper  toxicity  varies 
with  pH,  clay  content,  and  dissolved  organics. 
Little  is  known  on  the  fate  and  distribution  of  brass 
dust  upon  its  release  into  the  environment.  Howev- 
er, the  presence  of  heavy  metals  has  consistently 
been  shown  to  affect  aquatic  systems.  (Author's 
abstract) 
W87-02778 


MORE  AWARENESS  SOUGHT  CONCERNING 
ROLE  OF  METALS  IN  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02791 


R-PLASMID  TRANSFER  EN  SOIL  AND 
WATER, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

J.  T.  Trevors,  and  K.  M.  Oddie. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  7,  p  610-613,  July  1986.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Plasmid  transfer,  'Microbiological 
studies,  'Public  health,  'Bacteria,  'Aquatic  bacte- 
ria, 'Soil  bacteria,  Enteric  bacteria,  Bacteria]  anal- 
ysis, Water  analysis,  Culturing  techniques,  Eschiri- 
chia  coli. 

Methods  are  required  for  studying  gene  transfer- 
ability in  adapted  and  genetically  engineered  bacte- 
ria containing  plasmids  that  may  eventually  be 
released  into  noncontaminated  locations  such  as 
soil  and  water;  moveover,  little  is  known  about 
bacterial  gene  transfer  in  soil  and  water.  Therefore, 
R-plasmid  transfer  in  Escherichia  coli  was  investi- 
gated in  nutrient  broth,  sterile  soil,  and  sterile 
water.  Transfer  of  this  plasmid,  which  confers 
antibiotic  resistance,  was  observed  in  broth  cul- 
tures at  30  and  22  C,  but  not  at  15  C.  R-plasmid 
transfer  did  not  occur  at  30,  22,  and  15  C  in 
nonamended  sterile  soil  and  stream  water.  The 
addition  of  nutrients  to  sterile  stream  water  and 
soil  allowed  plasmid  transfer  to  occur  at  tempera- 
tures ranging  from  15  to  30  C.  R-plasmid  transfer 
was  also  observed  in  soil  adjusted  from  20%  to 
100%  of  its  water-holding  capacity.  (Doria-PTT) 
W87-02792 


MEDICAL  GEOLOGY, 

Brooklyn  Coll.,  NY.  Dept.  of  Geology. 

E.  L.  Savage. 

Northeastern  Environmental  Science,  Vol.  5,  No. 

1/2,  p  5-11,  1986.  ltab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Geology,  Environmental  effects,  Dis- 
eases, Human  diseases. 

Medical  Geology  merges  geology,  the  geobioche- 
mical  environmental  sciences  with  medicine,  corre- 
lating environmental  distribution  of  disease  and 
health  patterns  with  natural  and  anthropogenic 
distributions  of  minerals,  trace  elements,  organic 
and  radioactive  materials.  Throughout  history  man 
and  other  organisms  have  slowly  evolved  to  sur- 
vive with  the  toxins  released  into  the  environment. 
However,  the  modern  rates  and  quantities  of  these 
toxic  materials  has  increased  at  a  rate  far  greater 
than  evolution  can  handle.  Water  is  particularly 
vulverable  to  alterations  by  increases  or  decreases 
of  natural  and  anthropogenic  additions  of  materi- 
als. The  hydrologic  cycle  ensures  that  any  toxins 
are  not  only  carried  in  solution  or  solid  form  in  all 
states  of  water  but  also  in  the  atmosphere  and 
biosphere  of  the  earth.  Water  is  frequently  the 
route  by  which  toxic  substances  are  delivered  to 
plants  and  animals  which  are  part  of  man's  food 
web  or  by  which  a  toxin  is  ingested  directly.  The 
scope  of  medical  geology  includes  (1)  determina- 
tion of  how  the  environment  distributes  toxins  and 
their  link  to  health  and  disease  and  (2)  dissemina- 
tion of  conclusions  concerning  their  sources  and 
effects  to  health  field  professionals  and  physicians. 
(Cassar-PTT) 
W87-02825 


PUBLIC  POLICY  IMPLICATIONS  OF  TOXIC 
CHEMICALS  IN  DRINKING  WATER:  A  CASE 
STUDY  OF  LONG  ISLAND,  NY, 

New  York  Public  Interest  Research  Group,  Inc. 

NY. 

W.  Hang. 

Northeastern  Environmental  Science,  Vol.  5,  No 

1/2,  p  12-14,  1986.  9  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Public  policy,  'Drinking  water,  Water 
policy,  Long  Island,  New  York,  Water  supply, 
Organic  compounds,  Industrial  wastes,  Landfills, 
Chemical  wastes,  Groundwater  pollution,  Reser- 
voirs, Aquifers,  Groundwater. 

Long  Island,  N.Y.  was  the  subject  of  a  three  year 
investigation  designed  to  identify  the  environmen- 
tal and  health  consequences  associated  with  the 
deterioration  of  a  groundwater  reservoir  serving 
the  total  water  supply  needs  of  more  than  three 
million  people.  Based  on  the  results  of  an  Ames 
Testing  Survey  and  a  review  of  existing  regulatory 
permits,  the  genesis  of  a  series  of  unprecedented 
national  environmental  laws  are  being  translated 
into  action,  the  public  policy  implications  of  this 
sole-source  aquifer  case  study  are  explored.  (Au- 
thor's abstract) 
W87-02826 


ENVIRONMENTAL  IMPACT  OF  ODL  SPILLS 
AND  THE  ODL  INDUSTRY  RESPONSE, 

Texaco,  Inc.,  Beacon,  NY. 

A.  H.  Lasday. 

Northeastern  Environmental  Science,  Vol.  5,  No. 

1/2,  p  35-40,  1986.  24  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Literature  reviews,  'Oil  spills, 
•Dispersants,  Water  quality  control,  Fate  of  pollut- 
ants, Environmental  effects,  Cleanup. 

Published  literature  on  the  fate  and  effects  of  crude 
oil  in  the  marine  environment  is  reviewed.  Acute 
effects  are  usually  associated  with  major  oil  spills 
that  result  in  damage  lasting  several  months  or 
years.  Chronic  and  low  level  effects  are  associated 
with  minor  spills  and  leaks  or  with  the  aftermath  of 
a  major  spill.  The  latter  usually  produce  no  signifi- 
cant ecological  damage.  Improper  cleanup  of  oil 
spills  can  increase  the  damage.  In  the  case  of  the 
Torrey  Canyon  spill  off  the  English  Coast,  10,000 
tons  of  toxic  dispersant  caused  extensive  damage  to 
marine  life.  Bulldozers  and  other  heavy  equipment 
compounded  damage  after  the  Amoco  Cadiz  su- 
pertanker wreck  off  the  Brittany  Coast  deposited 
thick  layers  of  oil  in  marshes.  A  successful  cleanup 
is  illustrated  by  the  Mexican  Ixtoc-I  oil  well  blow- 
out, which  was  treated  by  proper  application  of 
low-toxicity  dispersant.  Dispersants  remain  the 
most  powerful  tool  for  preventing  oil  spill  damage. 
Mechanical  containment  and  cleanup  devices  are 
also  very  important.  The  most  adverse  conditions 
for  an  oil  spill  are  as  follows:  (1)  small  body  of 
water  compared  with  the  volume  of  oil  released, 
(2)  refined  oil,  and  (3)  turbulence  which  chums  the 
oil  into  the  bottom  sediments.  Prevention  of  spills 
is  considered  the  most  cost-effective  approach. 
(Cassar-PTT) 
W87-02829 


ASBESTOS  IN  POTABLE  WATER  SUPPLIES 
AND  ATTRIBUTABLE  RISK  OF  GASTROIN- 
TESTINAL CANCER, 

Mount  Sinai  School  of  Medicine,  New  York.  Envi- 
ronmental Sciences  Lab. 
A.  M.  Langer,  and  R.  P.  Nolan. 
Northeastern  Environmental  Science,  Vol.  5,  No. 
1/2,  p  41-53,  1986.  6  tab,  89  ref.  National  Inst,  of 
Environmental  Health  Sciences  ES00928,  National 
Inst,  for  Occupational  Safety  and  Health  0H01905. 

Descriptors:  'Water  pollution  effects,  'Literature 
reviews,  'Potable  water,  'Asbestos,  Cancer, 
Public  health,  Human  diseases,  Mesothelioma. 

The  relationship  between  gastrointestinal  cancer 
and  ingestion  of  asbestos  in  water  supplies  is  re- 
viewed. Human  data  obtained  on  occupationally 
exposed  people  show  that  few  studies  demonstrate 
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a  statistically  strong  correlation  between  asbestos 
exposure  and  gastrointestinal  cancer.  In  the  studies 
that  show  a  positive  correlation,  amphibole  and 
mixed  fiber  type  exposure  appear  to  carry  greater 
cancer  risk  as  compared  to  chrysotile  exposure 
alone.  Animal  data  are  negative.  Computation  of 
the  amount  of  asbestos  found  in  water  and  the 
amounts  probably  ingested  through  the  gut  wall 
show  a  lifetime  ingestion  in  the  nanogram  range. 
During  the  years  that  asbestos  use  has  increased 
(1930-1985)  the  incidence  of  gastrointestinal  can- 
cers has  decreased.  This  makes  it  impossible  to 
epidemiologicallv  resolve  the  risk  factors.  (Cassar- 
PTT) 
W87-02830 


PHYSIOLOGICAL  INNOCUITY  OF  ASBESTOS 
IN  WATER, 

Societe     Nationale     de     l'Amiante,     Sherbrook 

(Quebec). 

M.  Cossette,  P.  Delvaux,  T.  Van  Ha,  C. 

L'Esperance,  and  G.  G.  Belleville. 

Nortneastern  Environmental  Science,  Vol.  5,  No. 

1/2,  p  54-62,  1986.  4  fig,  47  ref. 

Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Water  pollution  sources,  'Literature  re- 
views, 'Asbestos,  Pollutant  identification,  Human 
diseases,  Epidemiology,  Water  quality  control,  Air 
pollution. 

Origins  of  asbestos  in  water  include  atmospheric 
precipitation,  asbestos-cement  pipe  erosion,  cool- 
ing tower  blowdown,  and  the  erosion  of  asbestos- 
bearing  rocks.  The  difficulty  of  asbestos  determina- 
tion are  discussed.  Animal  data  show  no  provable 
link  between  ingestion  of  asbestos  fibers  and 
health.  Analysis  of  human  data  indicated  no  in- 
creased gastrointestinal  cancer  incidence  in  resi- 
dents of  Duluth,  Minnesota,  and  Quebec,  where 
drinking  water  supplies  contain  high  levels  of  as- 
bestos fibers.  At  mine  and  mill  sites  measures  to 
prevent  asbestos  from  entering  water  supplies  in- 
clude frequent  wetting  of  the  tailings  piles  to  form 
a  hard  crust  and  planting  vegetation  to  control 
erosion.  Corrosion-resistent  asbestos-cement  pipe  is 
being  developed  by  controlling  pore  size  distribu- 
tion and  using  durable  coatings  of  chlorinated 
rubber.  The  most  promising  development  is  chemi- 
cal passivation  of  fibers.  This  involves  treating  the 
asbestos  fibers  by  phosphorylation  or  other  means 
to  produce  a  physiologically  inactive  surface. 
(Cassar-PTT) 
W87-02831 


HEALTH  EFFECTS  OF  ARSENIC  IN  THE 
AQUEOUS  ENVIRONMENT, 

Texas  A  and  M  Univ.,  College  Station.  Center  for 

Energy  and  Mineral  Resources. 

K.  J.  Irgolic. 

Northeastern  Environmental  Science,  Vol.  5,  No. 

1/2,  p  86-90,  1986.  1  fig,  1  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Arsenic,  'Drinking  water,  Metals, 
Public  health,  Human  diseases,  Chemical  reactions, 
Cancer,  Detoxification. 

Arsenic  occurs  as  a  component  of  sulfidic  ores  in 
several  chemical  forms.  Weathering  of  these  ores 
causes  arsenic  compounds  to  be  dispersed  through- 
out soils,  fresh  water,  and  the  oceans.  Man  also 
uses  arsenic  in  agriculture,  industry  and  medicine. 
Health  problems  such  as  skin  disorders,  blackfoot 
(gangrene  of  the  extremities),  and  cardiovascular 
disorders  are  attributed  to  high  concentrations  of 
arsenic  in  drinking  water.  Arsenite  and  arsenate 
are  found  in  water  samples,  and  their  ratio  varies 
considerably.  No  methylated  arsenic  compounds 
were  found.  However,  organic  arsenic  compounds 
may  be  generated  in  the  presence  of  algae  and  in 
mammals,  including  man.  This  reaction  may  serve 
as  a  detoxification  mechanism.  Knowledge  about 
the  mechanism  of  toxicity  is  rather  limited.  Indeed, 
arsenic  has  medicinal  uses  and  appears  to  be  neces- 
sary as  a  trace  element  in  the  diet,  at  least  in  some 
animals.  (Cassar-PTT) 
W87-02833 


MACROPHYTE     GROWTH     IN     SHALLOW 
STREAMS:  FIELD  INVESTIGATIONS, 


Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

R.  M.  Wright,  and  A.  J.  McDonnell. 

Journal  of  Environmental   Engineering  (ASCE) 

JOEEDU,  Vol.  112,  No.  5,  P  953-966,  October 

1986.  8  fig,  5  tab,  15  ref. 

Descriptors:  'Macrophytes,  'Phosphorus,  'Aquat- 
ic plants,  'Streams,  'Field  tests,  Phosphorus  re- 
moval, Plant  growth,  Water  quality,  Wastewater 
treatment,  Trophic  level,  Yield,  Primary  produc- 
tivity, Lotic  environment,  Rooted  aquatic  plants, 
Biomass,  Shallow  water,  Photpynthesis. 

Three  contrasting  segments  of  a  stream  (Spring 
Creek  in  Central  Pennsylvania),  exhibiting  varying 
levels  of  production,  were  monitored  for  water 
quality,  oxygen-derived  primary  productivity  and 
the  yield  and  growth  rate  of  indigenous  aquatic 
plant  biomass.  Average  daily  primary  productivity 
rates  observed  for  the  respective  segments  includ- 
ed: 3.9  g  02/sq  m/day  for  a  low  in-stream  phos- 
phorus (22  microgram  (ug)  total  P/L,  periphyton- 
dominated  community;  5.5  g  02/sq  m/day  for  a 
low  in-stream  phosphorus  (17  ug  total  P/L)  mixed 
periphyton-macrophyte  community;  18.3  g  02/sq 
m/day  for  an  enriched  phosphorus  (1.340  ug  total 
P/L)  macrophyte-dominated  community.  Addi- 
tional data  are  presented  for  sediment  and  intersti- 
tial sediment  water  nutrients  and  macrophyte  bio- 
mass variations  over  a  growing  season.  Specific 
photosynthetic  rates  estimated  for  the  macrophyte 
population  ranged  from  0.005/day  to  0.224/day  for 
the  low  phosphorus  environment  to  from  0.036/ 
day  to  0.456/day  for  the  phosphorus-impacted  seg- 
ment. The  need  to  accommodate  natural  and 
wastewater-derived  in-stream  aquatic  plant  pro- 
ductivity in  wasteload  allocation  analysis  is  dis- 
cussed. (See  also  W87-02888)  (Author's  abstract) 
W87-02887 


MACROPHYTE  GROWTH  IN  SHALLOW 
STREAMS:  BIOMASS  MODEL, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

R.  M.  Wright,  and  A.  J.  McDonnell. 

Journal   of  Environmental   Engineering  (ASCE) 

JOEEDU,  Vol.  112,  No.  5,  P  967-982,  October 

1986.  7  fig,  5  tab,  19  ref. 

Descriptors:  'Macrophytes,  'Streams,  'Phospho- 
rus removal,  'Biomass  models,  Water  quality,  Eu- 
trophication,  Lakes,  Rivers,  Ecosystems,  Phospho- 
rus, Threshold  levels,  Aquatic  plants,  Wastewater 
treatment,  Effluents,  Periphyton,  Nitrogen  re- 
serves, Oxygen  models,  Monitoring,  Light  intensi- 
ty, Photosynthesis,  Rooted  aquatic  plants,  Nutrient 
removal. 

An  assessment  was  made  of  the  water  quality  and 
the  magnitude  of  growth  of  rooted  aquatic  macro- 
phytes in  a  nutrient-enriched,  shallow  stream 
system  (Spring  Creek  in  central  Pennsylvania)  to 
provide  a  basis  for  evaluating  the  recovery  of  the 
ecosystem  following  the  implementation  of  a  pro- 
gram of  phosphorus  removal.  Field  investigations 
defined  the  temporal  and  spatial  changes  of  plant 
biomass  in  selected  study  sections.  A  model  to 
predict  changes  in  macrophyte  biomass  as  a  func- 
tion of  varying  environmental  factors  including 
nutrient  flux  was  developed,  calibrated  and  vali- 
dated. The  potential  of  the  biomass  model  as  a 
management  tool  to  assess  the  impact  of  nutrient 
reductions  on  stream  oxygen  budgets  was  demon- 
strated. (See  also  W87-02887)  (Author's  abstract) 
W87-02888 


EFFECT  OF  ORGANOTINS  ON  FECAL  POL- 
LUTION INDICATOR  ORGANISMS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

G.  W.  Pettibone,  and  J.  J.  Cooney. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  3,  p  562-566,  September 
1986.  6  fig,  43  ref. 

Descriptors:  'Escherichia  coli,  'Streptococcus, 
'Organotin  compounds,  'Feces,  'Bioindicators, 
Pollution,  Estuaries,  Water  quality,  Monitoring, 
Sublethal  effects,  Aquatic  environment,  Coliforms, 
Mortality,  Temperature,  Salinity,  Enumeration, 
Heavy  metals,  Toxicity,  Sediments. 


Tributyltin  was  more  toxic  than  either  di  -  or 
trimethyltin  to  the  indicator  organisms,  Escheri- 
chia coli  or  Streptococcus  faecalis.  This  is  consist- 
ent with  reports  that  in  general  the  most  effective 
antibacterial  organotins  are  di-  and  tri-substituted 
compounds  which  have  a  total  of  6  to  15  carbon 
atoms.  Although  organotins  are  more  effective 
against  gram-positive  than  against  gram-negative 
organisms,  this  was  not  true  for  two  pure  cultures 
of  E  coli  and  S  faecalis.  The  cultures  and  environ- 
mental water  samples  were  examined  for  the  possi- 
bility that  pollution  involving  organotin  com- 
pounds could  decrease  the  values  of  indicator  or- 
ganisms when  standard  methods  were  applied  to 
the  analysis  of  water  samples.  (CH3)2SnC12  and 
(CH3)3SnCl  decreased  viable  counts  at  about  10  to 
100  mg  Sn/1,  and  tributyltin  chloride  was  effective 
at  about  0.1  to  1.0  mg  Sn/1.  These  concentrations, 
particularly  for  the  methyltin  compounds,  are 
greater  than  the  concentrations  reported  to  date 
for  these  compounds  in  the  aquatic  environment. 
Thus,  organotin  compounds  alone  would  not  be 
likely  to  cause  reductions  in  counts  of  indicator 
organisms  measured  by  standard  methods.  Howev- 
er, it  is  suggested  that,  when  combined  with  other 
environmental  stressors  or  upon  long  exposure, 
organotins  such  as  butyltins  may  contribute  to  the 
injury  of  indicator  organisms.  (Alexander-PTT) 
W87-02901 


DISTRIBUTION  OF  BENTHIC  MACROESVER- 
TEBRATES  IN  A  STREAM  EXPOSED  TO 
URBAN  RUNOFF, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Office  of  Science  and  Research. 

H.  L.  Garie,  and  A.  Mcintosh. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  447-456,  June  1986.  5  fig,  3  tab,  29  ref. 

Descriptors:  'Benthic  fauna,  'Species  diversity, 
'Stream  pollution,  'Urban  runoff,  'Bioindicators, 
Pollution,  Heavy  metals,  Nonpoint  source  pollu- 
tion, Artificial  substrates,  New  Jersey,  Shabakunk 
Creek,  Mercer  County. 

A  study  of  benthic  macroinvertebrate  community 
composition  had  been  conducted  at  eight  sites 
along  Shabakunk  Creek,  a  small  stream  in  Mercer 
County,  New  Jersey,  which  received  urban  runoff. 
The  relationship  between  changes  in  substrate 
composition  and  the  nature  of  the  benthic  macroin- 
vertebrate community  had  been  examined.  Orga- 
nisms were  collected  seasonally  from  natural  sub- 
strates in  riffles.  Number  of  total  benthic  macroin- 
vertebrate taxa  collected  declined  from  13  in  rela- 
tively undeveloped  upstream  areas  to  four  below 
heavily  developed  areas,  while  population  density 
decreased  simultaneously  in  the  same  areas.  Peri- 
phyton samples  collected  from  natural  substrates 
were  analyzed  for  selected  heavy  metals.  Signifi- 
cantly higher  heavy  metal  concentrations  were 
reported  from  substrates  sampled  below  heavily 
developed  areas,  and  changes  in  these  values  have 
been  discussed  with  regard  to  changes  in  benthic 
macroinvertebrate  distribution.  (Author's  abstract) 
W87-02939 


PROBLEMS   OF   USING   WASTEWATER   ON 
VEGETABLE  CROPS, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-02954 


MODELLING  OF  STRATIFIED  FLOW  AND 
EUTROPHICATION  IN  RESERVOHtS, 

Central  Research  Inst,  of  Electric  Power  Industry, 

Tokyo  (Japan).  Civil  Engineering  Lab. 

Y.  Miyanaga. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  133-144,  May  1986.  6  fig,  6  tab,  18  ref. 

Descriptors:  'Population  dynamics,  'Eutrophica- 
tion,  'Reservoirs,  'Numerical  simulation  models, 
•Thermal  stratification,  'Plankton,  Massachusetts 
Insitute  of  Technology  model,  Mathematical 
models,  DiToro  model,  Temperature,  Dissolved 
oxygen,  Orthophosphates,  Chlorophyll  a,  Zoo- 
plankton,    Biomass,    Organic    carbon,    Equations, 


79 
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Group  5C — Effects  Of  Pollution 


Transparency,  Japan,  Pumped  storage,  Hydroelec- 
tric plants. 

In  order  to  simulate  reservoir  eutrophication,  a 
numerical  simulation  model  was  developed  that 
takes  into  account  stratified  flow  and  plankton 
dynamics  in  reservoirs.  The  model  is  based  on  the 
Massachusetts  Institute  of  Technology's  model  for 
thermal  stratification  and  DiToro  and  others' 
model  for  plankton  dynamics.  Assuming  horizontal 
homogeneity  at  the  stated  variables  (temperature, 
dissolved  oxygen,  orthophosphate,  chlorophyll  a, 
zooplankton  biomass,  and  organic  carbon),  one- 
dimensional  heat  and  mass  balance  equations  were 
used  to  compute  the  vertical  distribution  of  the 
variables.  Transparency  was  also  calculated,  con- 
sidering the  light  scattering  by  phytoplankton.  The 
model  was  applied  to  reservoirs  of  a  pumped- 
storage  plant  in  Hyogo  Prefecture,  southern  Japan, 
to  assess  its  ability  to  reproduce  biological  and 
chemical  phenomena.  The  result  suggests  that  ver- 
tical mixing  caused  by  the  power  plant  operation 
has  significant  effects  on  the  biological  activities  in 
the  reservoirs.  (Author's  abstract) 
W87-02968 


ROOT  CONTROL  OF  LEAF  PHOSPHORUS 
AND  CHLORINE  ACCUMULATION  IN  SOY- 
BEAN UNDER  SALINITY  STRESS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  21. 
W87-02984 


EFFECT  OF  METAL  CHELATION  ON  THE 
TOXICITY  OF  SOME  ENVIRONMENTALLY 
HAZARDOUS  TRACE  METALS  TO  DAPHNIA 
MAGNA 

Ecole  Nationale  Travaux  Publics  en  l'Etat,  Vaulx- 

en-Velin  (France). 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03024 


DECTTNE  OF  THE  GASTROPOD  NUCELLA 
LAPILLUS  AROUND  SOUTH-WEST  ENG- 
LAND: EVIDENCE  FOR  THE  EFFECT  OF  TRI- 
BUTYLTLN  FROM  ANTIFOULING  PAINTS, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Dept.  of  Biology. 

G.  W.  Bryan,  P.  E.  Gibbs,  L.  G.  Hummerstone, 

and  G.  R.  Burt. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom  JMBAAK,  Vol.  66,  No.  3,  p  611- 

640,  August  1986.  11  fig,  5  tab,  40  ref.  Dept.  of  the 

Environment   (England)   Contract   DGR   480/51 

and    European    Economic   Community   Contract 

ENV-686-UK(H). 

Descriptors:  'Common  dogwhelk,  *Nucella, 
•Tissue  analysis,  'Organotin  compounds,  'Bioindi- 
cators,  *Water  pollution  effects,  'England,  'Impo- 
sex,  'Antifouling  paints,  'Tributyl  tin,  Sex  charac- 
ter induction,  Helford  Estuary,  Fal  Estuary,  Sal- 
combe  Estuary,  Dart  Estuary,  Plymouth  Sound, 
Tor  Bay,  Mortality,  Arsenic,  Cadmium,  Copper, 
Lead,  Silver,  Zinc,  Marinas,  Toxicity. 

A  survey  of  Nucella  lapillus  (common  dogwhelk) 
around  the  south-west  peninsula  of  England  re- 
vealed that  the  incidence  of  'imposex',  the  induc- 
tion of  male  sex  characters  in  the  female,  is  wide- 
spread. Populations  close  to  centers  of  boating  and 
shipping  activity  show  the  highest  degrees  of  im- 
posex, especially  those  within  the  vicinities  of  the 
Helford,  Fal,  Salcombe,  and  Dart  estuaries  and  in 
the  Plymouth  Sound  and  Tor  Bay.  Within  Plym- 
outh Sound  the  degree  of  imposex  increased  mark- 
edly between  1969  and  1985,  coinciding  with  the 
introduction  and  increasing  usage  of  antifouling 
paints  containing  tributyltin  (TBT)  compounds. 
The  degree  of  imposex  shows  no  correlation  with 
the  tissue  burdens  of  As,  Cd,  Cu,  Pb,  Ag,  or  Zn, 
but  increases  with  increasing  concentrations  of  Sn. 
Transplantation  of  N.  lapillus  from  a  locality  with 
little  boating  activity  to  a  site  close  to  a  Plymouth 
marina  caused  a  marked  increase  in  the  degree  of 
imposex  in  the  transplanted  animals.  Since  the 
degree  of  imposex  is  easily  measured  and  may  be 
related  to  the  mean  levels  of  TBT  compounds  to 
which  the  populations  are  exposed,  the  species  has 


great  potential  as  an  indicator  of  the  extent  of  TBT 

contamination.  (Rochester-PTT) 

W87-03053 


DROUGHT  AND  POWER  PRODUCTION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-03060 


MODELLING  THE  EFFECTS  OF  ACTOIC  DEP- 
OSITION AND  CONIFER  AFFORESTATION 
ON  STREAM  ACIDITY  IN  THE  BRITISH  UP- 
LANDS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal,  P.  Whitehead,  R.  Neala,  and  J.  Cosby. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  15-26,  September  1986.  5  fig,  39  ref. 

Descriptors:  *Acid  rain,  'Acidic  water,  'England, 
•Reforestation,  'Uplands,  *MAGIC,  Streamwater, 
Model  studies,  Simulations  analysis,  Catchment 
areas,  Acid  soils,  Bedrock,  Peat,  Toxicity,  Alumi- 
num, Lakes,  Streams,  "Water  pollution  effects, 
Forestry. 

Acid  soils  overlying  massive  base-poor  bedrock 
occupy  much  of  the  British  uplands.  These  soils, 
varying  from  peats,  peaty  gleys,  peaty  podzols, 
and  podzols  to  rankers,  are  not  only  acidic  but  also 
are  a  potential  source  of  environmentally  toxic 
aluminum.  Predictions  of  streamwater  acidification 
using  MAGIC  model  for  the  British  uplands 
region  sensitive  to  acidic  deposition  are  presented. 
The  modeling  enables  preliminary  assessments  to 
be  made  of  some  of  the  relative  effects  of  atmos- 
pheric acidic  oxide  pollution  and  conifer  afforesta- 
tion, as  well  as  highlighting  some  of  the  topics  that 
need  further  consideration.  For  example,  one  simu- 
lation suggests  that  for  present  acidic  oxide  load- 
ings, significant  streamwater  acidification  can 
occur,  irrespective  of  other  complicating  process- 
es. The  relationship  between  deposition  and  emis- 
sions is  not  necessarily  linear,  emission  levels  may 
need  more  substantial  reductions.  The  study  points 
to  the  need  for  further  regional  analysis  of  hydro- 
geochemical  processes  operating  within  catch- 
ments. Further,  the  study  provides  an  example  of 
the  need  to  establish  the  extent  of  scavenging  of 
aerosols  onto  plant  surfaces,  and  more  generally  on 
the  benefits  of  multidisciplinary  catchment  and 
modeling  studies.  While  there  is  uncertainty  re- 
garding the  nature  and  the  extent  of  the  hydrogeo- 
chemical  processes  operative,  there  is  a  need  to 
change  existing  forestry  practices  which  are  of 
immediate  pragmatic  concern.  (Lantz-PTT) 
W87-03068 


IMPACT  OF  CHEMICALLY  CONTAMINATED 
SEWAGE  SLUDGE  ON  THE  COLLARD  AR- 
THROPOD COMMUNITY, 

Cornell  Univ.,  Ithaca,  NY. 

T.  W.  Culliney,  D.  Pimentel,  and  D.  J.  Lisk. 

Environmental  Entomology,  Vol.  15,  No.  4,  p  826- 

833,  August  1986.  6  fig,  3  tab,  54  ref.  EPA  Grant 

R810790-01-0. 

Descriptors:  *Collards,  •Arthropods, 

♦Wastewater,  'Sludge,  *Land  application,  Manure, 
Contamination,  Toxins,  Dieldrin,  Cadmium,  Popu- 
lations, Polychlorinated  biphenyls,  Plant  patholo- 
gy, Growth,  Nutrients,  Species  diversity,  Crop 
yield. 

Stress  effects  on  a  terrestrial  arthropod  community 
were  evident  in  a  study  of  collards  (Brassica  olera- 
cea  L.)  grown  in  soil  amended  with  chemically 
contaminated  sewage  sludge.  Plant  growth  was 
significantly  reduced  compared  to  growth  in  plots 
with  relatively  uncontaminated  sludge  or  with 
manure.  Population  densities  of  major  arthropod 
taxa  tended  to  be  lower  in  plots  of  contaminated 
sludge  than  in  uncontaminated  sludge  or  manure 
plots.  Species  richness  and  diversity  were  reduced 
on  contaminated-sludge  plots  compared  with  the 
other  two  treatments.  In  general,  few  differences 
were  seen  in  plant  growth  and  arthropod  numbers 
between  the  uncontaminated-sludge  treatment  or 
uncontaminated  sludge  treated  with  Cd  or  with 
dieldrin.  Because  the  Cd  and  dieldrin  were  applied 


at  the  dosages  of  Cd  and  polychlorinated  biphenyls 
found  in  the  contaminated  sludge,  it  appeared  that 
these  two  toxins  were  not  responsible  for  the  ef- 
fects observed  in  the  contaminated-sludge  treat- 
ment. Results  of  the  present  study  indicate  the 
potential  of  sludge-borne  contaminants  to  suppress 
growth  of  crop  plants  and  reduce  the  abundance  of 
their  associated  arthropods.  (Author's  abstract) 
W87-03081 


ACUTE  AND  CHRONIC  TOXICITY  OF 
NICKEL  TO  LARVAE  OF  CTURONOMUS  RI- 
PARIS  (MEIGEN), 

Polytechnic  of  Central   London  (England).  Ap- 
plied Ecology  Research  Group. 
C.  Powlesland,  and  J.  George. 
Environmental    Pollution    (Series    A)    EPEBD7 
Vol.  42,  p  47-64,  1986.  4  fig,  7  tab,  39  ref. 

Descriptors:  *Midges,  'Water  pollution  effects, 
•Nickel,  'Pollution  tolerance,  'Toxicity,  'Larvae, 
•Heavy  metals,  Reproduction,  Eggs,  Chronic  tox- 
icity tests,  Bioassay,  Mortality,  Hatching,  Growth, 
Concentration. 

The  acute  toxicity  of  Ni  to  first  and  second  instars 
of  Chironomus  riparis  was  determined  using  larvae 
from  a  laboratory  culture.  First  instar  larvae  were 
significantly  more  sensitive  to  Ni  than  second  in- 
stars, with  48-hr  LC50  values  79.5  +  or  -  3.7  mg/1 
Ni,  and  169  +  or  -  10  mg/1,  respectively.  Thirty- 
day  chronic  toxicity  tests,  in  which  larvae  were 
allowed  to  develop  from  eggs  until  just  prior  to 
pupation,  indicated  that  Ni  concentrations  of  up  to 
25  mg/1  appeared  to  have  little  effect  on  the  per- 
centage hatch.  The  growth  of  larvae  was,  howev- 
er, significantly  reduced  at  the  lowest  Ni  concen- 
tration tested  (2.5  mg/1)  compared  with  control 
larvae.  A  maximum  acceptable  toxic  concentration 
for  the  effect  of  Ni  on  growth  was  estimated  to  be 
about  1.1  mg/1  Ni.  This  value  is  substantially  lower 
than  the  LC50  calculated  for  first  instar  larvae  and 
indicates  the  importance  of  conducting  longer- 
term  toxicity  tests  when  assessing  the  pollution 
tolerance  of  an  organism.  (Author's  abstract) 
W87-03083 


EXPOSURE  TO  FLUORIDATED  PUBLIC 
WATER  SUPPLIES  AND  CHTLD  HEALTH 
AND  BEHAVIOUR, 

Christchurch    Hospital    (England).    Christchurch 

Child  Development  Study. 

F.  T.  Shannon,  and  L.  J.  Horwood. 

New  Zealand  Medical  Journal,  Vol.  99,  No.  803,  p 

416-418,  11  June  1986.  1  tab,  9  ref. 

Descriptors:  'Fluoridation,  'Population  exposure, 
'Public  health,  'Child  health,  'England,  'Behav- 
ior, Socioeconomic  background,  Statistics,  Christ- 
church. 

The  relationship  between  duration  of  exposure  to 
fluoridated  public  water  supplies  and  measures  of 
child  health  and  behavior  was  studied  for  a  birth 
cohort  of  Christchurch  (England)  children.  No 
association  was  found  between  exposure  to  fluori- 
dated water  and  a  large  range  of  measures  of  child 
health  and  behavior  taken  during  the  period  from 
birth  to  7  yr,  even  when  possible  effects  of  family 
social  background  were  accounted  for  statistically. 
(Author's  abstract) 
W87-03092 


RESPONSE  TO  WATERLOGGING  AND  DIF- 
FERING SENSITIVITY  TO  DP7ALENT  KON 
AND  MANGANESE  IN  CLONES  OF  DACTY- 
LIS  GLOMERATA  L.  DERIVED  FROM  WELL- 
DRAINED  AND  POORLY-DRAINED  SOILS, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 
Science. 

J.  R.  Etherington,  and  O.  M.  Thomas. 
Annals  of  Botany  ANBOA4,  Vol.  58,  No.  1,  p  109- 
1 19,  July  1986.  1  fig,  6  tab,  26  ref. 

Descriptors:  'Cocksfoot  grass,  'Waterlogging, 
•Soil  water,  'Grazing,  'Soil  drainage,  'Manga- 
nese, 'Iron,  Solution  culture,  Clonal  propagation. 
Plant  physiology,  Plant  tissue,  Concentration, 
Leaves,  Accumulation,  Toxicity. 
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Clonally  propagated  plants  of  Dactylus  glomerata 
(cocksfoot  grass)  derived  from  well-drained,  heavi- 
ly grazed  cliff  habitat  (clone  L)  and  from  a  poorly- 
drained,  undergrazed  soil  (clone  A)  were  tested  for 
waterlogging  tolerance  in  soil  culture.  Waterlog- 
ging did  not  affect  the  two  clones  differently,  a 
result  that  contrasted  strongly  with  a  previous 
experiment  involving  simulated  grazing.  In  solu- 
tion culture,  when  provided  with  factorial  combi- 
nations of  0.5  and  50  mg/cu  dm  Fe(2+)  and 
Mn(2+),  the  shoot  dry  weight  yield  of  clone  L 
was  reduced  more  than  that  of  clone  A  by  50  mg 
Fe/cu  dm  irrespective  of  Mn(2+)  concentration, 
but  the  reduction  of  growth  was  less  at  higher 
Mn(2+)  concentrations.  Mn(2+)  at  50  mg/cu  dm 
reduced  the  growth  of  clone  L,  but  increased  the 
growth  of  clone  A  plants  with  Fe(2+)  at  5  mg/cu 
dm.  Leaf  tissue  of  clone  L  contained  more  Fe  than 
that  of  clone  A  after  waterlogging,  but  in  solution 
culture,  though  increasing  Fe  from  0.5  to  50  mg/ 
cu  dm  almost  doubled  leaf  Fe  content,  the  interac- 
tion Clones  X  Mn  X  Fe  just  failed  to  reach  signifi- 
cance at  p  <  0.05.  The  Mn  content  of  leaf  tissue 
from  the  two  clones  varied  differently  in  response 
to  solution  Mn,  with  clone  A  showing  a  slightly 
greater  increase  of  Mn  content  at  high  solution 
concentration.  Iron  at  50  mg/cu  dm  suppressed 
Mn  uptake  in  both  clones.  The  two  clones  thus 
exhibited  marked  environmental  adaptation  to  the 
chemistry  of  wet  and  dry  soils.  (Author's  abstract) 
W87-03095 


EVALUATION  OF  EFFLUENT  FROM  GRASS 
SILAGE  AS  A  FEED  FOR  BEEF  CATTLE  OF- 
FERED SDLAGE-BASED  DD2TS, 

Agricultural  Research  Inst,  of  Northern  Ireland, 

Hillsborough. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03099 


MANURIAL      VALUE       OF      SEPTIC-TANK 
SLUDGE  ON  GRASSLAND, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03102 


GROWTH  AND  NUTRITIONAL  STATUS  OF 
PETUNIA  AND  TOMATO  SEEDLINGS  WITH 
ACIDIFTED  HUUGATION  WATER, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

D.  A.  Bailey,  and  P.  A.  Hammer. 
Hortscience  HJHSAR,  Vol.  21,  No.  31,  p  423-425, 
June  1986.  5  tab,  18  ref. 

Descriptors:  'Tomatoes,  'Petunias,  'Seedlings, 
•Plant  growth,  'Plant  nutrition,  'Irrigation,  'Acid 
ice  water,  'Germination,  Nitrogen,  Phosphorus, 
Potassium,  Calcium,  Magnesium,  Plant  physiology, 
Tissue  analysis. 

Seed  of  Lycopersicon  esculentum  Mill.  'Champi- 
on' and  Petunia  hybrida  Vilm.  'Snow  Cloud'  were 
irrigated  with  either  nonacidified  solution  (0.15, 
0.30,  or  0.45  ml)  of  75%  H3P04A  or  0.11,  0.20,  or 
0.26  ml  of  46.5%  H2S04/1.  Germination  was  not 
affected  by  acidification,  yet  seedling  growth  was 
enhanced  for  both  species.  Growing  medium  and 
plant  shoots  were  analyzed  for  N,  P,  K,  Ca,  and 
Mg  content.  Although  nutrient  levels  were  affect- 
ed by  acidification,  no  nutrient  deficiency  or  phy- 
totoxicity  due  to  irrigation  water  acidification  was 
evident.  (Author's  abstract) 
W87-03105 


IMPACTS  FROM  MOSQUITO  CONTROL-IN- 
DUCED SULPHUR  MOBHJZATION  IN  A 
CAPE  COD  ESTUARY, 

National  Park  Service,  Boston,  MA.  Office  of  Sci- 
entific Studies. 

M.  A.  Soukup,  and  J.  W.  Portnoy. 
Environmental  Conservation  EVCNA4,  Vol.  13, 
No.  1,  p  47-50,  Spring  1986.  2  fig,  18  ref. 

Descriptors:  'Estuarine  environment,  'Mosqui- 
toes, 'Sulfur  cycle,  'Drainage  effects,  'Cape  Cod, 
Dikes,  Drainage  programs,  Pyrite,  Oxidation, 
Acidic  water,  Leachates,  Hydrogen  ion  concentra- 


tion, Aluminum,  Aquatic  environment,  Toxicity, 
Alewife,  Eel,  Sediments. 

The  diking  and  drainage  practices  at  a  Cape  Cod 
estuary  were  evaluated  with  respect  to  their  effec- 
tiveness in  controlling  mosquitoes  and  their  impact 
on  aquatic  fauna.  The  primary  effect  was  the  mobi- 
lization of  sulfur  from  pyrite  oxidation  which 
caused  desiccated  saltwater  sediments  to  produce 
acidified  leachates.  Lower  pH  resulted  and  acid- 
mobilized  aluminum  concentrations  exceeded  toxic 
levels.  Fish  populations,  including  American  eel 
and  alewife,  were  decimated  while  acid  tolerating 
mosquitoes  continued  to  thrive.  The  use  of  this 
method  for  mosquito  control  should  be  reevaluated 
in  terms  of  both  its  effectiveness  and  impact  on  the 
aquatic  environment.  (Michael-PTT) 
W87-03127 


MICROBIAL    ASPECTS    OF    WASTEWATER 
REUSE  FOR  mRIGATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03129 


MTXED-CULTURE  MICROBIAL  PROTEIN 
FROM  WASTE  SULFITE  PULPING  LIQUOR 
II:  ITS  PRODUCTION  ON  A  PDLOT-PLANT 
SCALE  AND  USE  IN  ANIMAL  FEED, 

Quebec  Univ.,  Trois-Rivieres.  Centre  de  Recher- 
che en  Pates  et  Papiers. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03132 


AMMONIUM  (15N)  METABOLISM  TN 
COTTON  UNDER  SALT  STRESS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

M.  PessarakJi,  and  T.  C.  Tucker. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  8,  No. 

11,  p  1025-1045,  November  1985.  2  tab,  15  ref. 

Descriptors:  'Cotton,  'Salt  stress,  'Ammonium 
metabolism,  'Nitrogen- 15,  'Plant  growth,  'Plant 
water  potential,  'Proteins,  Tissue  analysis,  Plant 
physiology,  Hoagland  medium,  Salinity,  Osmotic 
pressure,  Protein  synthesis,  Radioactive  tracers, 
Nutrients,  Ions. 

The  effects  of  NaCl  stress  on  NH4(+)  metabolism 
in  cotton  (Gossypium  hirsutum  L.)  plants  were 
investigated  at  vegetative  and  reproductive  stages 
of  growth.  Plants  grown  in  normal  (control)  and 
NaCl-treated  Hoagland  solutions  were  analyzed 
for  distribution  of  N-15  in  NH4(+)  plus  amide  N, 
free  alpha-amino  N,  total  soluble  N,  and  protein  N 
after  the  plants  were  provided  with  15NH4N03  in 
nutrient  solutions  for  6,  12,  and  24  hr.  The  concen- 
tration of  protein  N  was  enhanced  under  a  low 
level  of  NaCl  (-0.4  MPa  osmotic  potential)  at  the 
vegetative  growth  stage.  The  difference  between 
the  protein  N  concentration  of  the  moderately 
salinized  (-0.8  MPa)  plants  and  the  controls  was 
not  significant.  A  high  level  of  NaC  (-1.2  MPa) 
significantly  decreased  protein  N  content  of  plants 
compared  with  the  controls  and  any  other  level  of 
salinity.  The  NaCl  increased  accumulation  of 
NH4(-|-)  plus  amide  N,  free  alpha-amino  N,  and 
total  soluble  N  in  cotton  shoots,  at  both  stages  of 
growth.  Low  osmotic  potential  (high  osmotic  pres- 
sure) of  the  nutrient  solution  induced  by  excessive 
amounts  of  NaCl  in  nutrient  solution  inhibited 
NH4(+)  metabolism  and  decreased  protein  synthe- 
sis, thus  resulting  in  accumulation  of  soluble  N 
compounds.  The  ionic  effect  probably  contributed 
also  to  inhbitiion  of  protein  synthesis.  (Author's 
abstract) 
W87-03151 


BORON  TOLERANCE  AND  ACCUMULATION 
IN  THE  DUCKWEED,  LEMNA  MINOR, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
H.  Frick. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  8,  No. 
12,  p   1123-1129,  December   1985.  4  tab,   17  ref. 

Descriptors:  'Duckweed,   'Boron,  'Water  pollu- 
tion effects,  'Toxicity,  'Plant  growth,  'Hydrogen 


Effects  Of  Pollution — Group  5C 

ion  cocnentration,  Aquatic  plants,  Accumulation, 
Plant  physiology,  Culture  media. 

A  sensitive  measure  of  growth  in  duckweed  was 
used  to  demonstrate  the  tolerance  of  this  higher 
plant  to  boron  (B(OH)3)  at  levels  of  10  to  20 
microgram  (ug)/ml  in  the  growth  medium  at  pH 
5.0.  Growth  inhibition  by  B  in  concentrations  up  to 
100  ug/ml  in  the  external  medium  was  reversible 
after  transfer  to  control  medium.  At  pH  4.0  and  in 
the  presence  of  20  ug/ml  B  for  7  days,  the  plants 
accumulated  93  ug  B/g  fresh  weight  (148%  of  the 
control)  and  this  increased  with  pH  up  to  pH  7.0 
where  the  plants  accumulated  257  ug  B/g  fresh 
weight  (525%  of  the  control).  Only  at  pH  7.0  in 
the  presence  of  B  was  growth  inhibited.  Thus, 
plants  that  had  accumulated  more  than  100  ug  B/g 
fresh  weight  still  grew  normally.  This  corresponds 
to  about  800  ug  B/g  dry  weight  accumulated  with- 
out an  effect  upon  growth  rate.  (See  also  W87- 
03153)  (Author's  abstract) 
W87-03152 


MICRONUTRTENT  TOLERANCE  AND  ACCU- 
MULATION IN  THE  DUCKWEED,  LEMNA, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 

H.  Frick. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  8,  No. 

12,  p  1131-1145,  December  1985.  1  fig,  3  tab,  23 

ref. 

Descriptors:  'Duckweed,  'Iron,  'Heavy  metals, 
'Water  pollution  effects,  'Manganese,  'Boron, 
'Copper,  'Accumulation,  'Molybdenum,  'Toxici- 
ty, Zinc,  Micronutients,  Plant  growth,  Plant  physi- 
ology, Plant  pathology,  Aquatic  plants,  Interac- 
tions, Accumulation,  Culture  media. 

Vegetative  growth  of  the  aquatic  monocot  Lemna 
minor  L.  (duckweed)  under  continuous  irradiation 
in  photoheterotrophic  medium  is  log-linear,  with  a 
frond  doubling  time  of  about  1.4  days.  This  steady- 
state  frond  multiplication  rate  was  not  altered  by 
concentrations  of  micronutrients  (Fe,  Mn,  B,  Cu, 
Zn,  Mo)  between  28  and  1000  times  that  contained 
in  the  usual  growth  medium.  Using  high,  but  non- 
inhibitory,  concentrations,  the  effect  on  steady- 
state  growth  of  all  possible  2-,  3-,  4-,  5-,  and  6-way 
combinations  was  studied.  Lemna  growing  in  the 
presence  of  high  concentrations  of  any  other  mi- 
cronutrient  was  least  tolerant  to  the  addition  of 
Mo.  Growth  inhibition  due  to  2-way  combinations 
of  certain  elements  (e.g.,  Mn,  Mo)  was  prevented 
by  the  presence  of  a  third  (e.g.,  Mn,  Mo,  Zn)  in 
patterns  suggesting  selective  interactions  among 
the  elements.  Moreover,  in  the  absence  of  Mo  in 
high  concentration,  the  combination  of  the  other  5 
micronutrients  was  not  inhibitory  even  though  sep- 
arate 2-,  3-,  and  4-way  combinations  were.  The 
accumulation  of  micronutrients  during  steady-state 
growth  showed  that  each  was  absorbed  against  a 
chemical  gradient  at  high  external  concentration 
(no  data  for  B).  In  the  absence  of  growth  inhibi- 
tion, Fe  accumulated  to  65  microgram  (ug)/g  fresh 
weight,  Mn  to  221,  Cu,  to  40,  Zn  to  139,  and  Mo  to 
705.  (See  also  W87-03152)  (Author's  abstract) 
W87-03153 


RESPONSES  OF  LETTUCE  TO  SALINITY.  I. 
EFFECTS  OF  NACL  AND  NA2S04  ON 
GROWTH, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
G  R.  Cramer,  and  A.  R.  Spurr. 
Journal  of  Plant  Nutrition  JPNUDS,  Vol.  9,  No.  2, 
p  115-130,  February  1986.  7  fig,  23  ref. 

Descriptors:  'Lettuce,  'Salinity,  'Salt  stress,  'Hy- 
droponics, 'Sodium  chloride,  'Sodium  sulfate, 
Hoagland  medium,  Plant  growth,  Salt  tolerance, 
Cultivar  comparison,  Plant  physiology,  Plant 
water  relations,  Nutrients,  Ions. 

Two  lettuce  (Lactuca  sativa  L.)  cultivars,  Calmar 
and  Climax,  were  selected  to  compare  their  toler- 
ance to  salt  stress.  The  plants  were  grown  in  a 
hydroponic  system  using  a  0.5  modified  Hoagland 
solution.  Treatments  of  0,  40,  80,  and  120  moles/cu 
m  NaCl  or  0  and  20  moles/cu  m  Na2S04  were 
started  when  the  second  leaf  above  the  cotyledons 
appeared.  The  plants  were  harvested  20  days  later. 
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Climax  showed  a  greater  tolerance  to  salinity  at 
the  40  moles/cu  m  NaCl  concentration;  the  per- 
centage decrease  in  both  shoot  and  root  fresh 
weight  was  significantly  less  than  Calmar.  No  dif- 
ferences between  the  cultivars  were  found  in  the 
Na2S04  experiments.  Differences  in  root  Cl(-) 
content  at  the  40  mol/cu  m  concentration  corre- 
sponded to  an  enhanced  water  content  of  the  roots. 
A  mechanism  for  the  observed  differences  in  salt 
tolerance  between  the  two  cultivars  is  discussed. 
(See  also  W87-03154)  (Author's  abstract) 
W87-03154 


SALT  RESPONSES  OF  LETTUCE  TO  SALINI- 
TY, n.  EFFECT  OF  CALCIUM  ON  GROWTH 
AND  MINERAL  STATUS, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
G.  R.  Cramer,  and  A.  R.  Spurr. 
Journal  of  Plant  Nutrition  JPNUDS,  Vol.  9,  No.  2, 
p  131-142,  February  1986.  6  fig,  10  ref. 

Descriptors:  *Calcium,  *Salt  tolerance,  'Lettuce, 
•Plant  growth,  *Potassium,  Tissue  analysis,  Plant 
physiology,  Salinity,  Sodium  chloride,  Calcium 
sulfate,  Plant  nutrition,  Hoagland  medium,  Plant 
water  relations,  Sodium-calcium  ratio,  Cultivar 
comparison,  Ions,  Nutrients,  Transport. 

The  effect  of  Ca(2  +  )  on  the  salt  tolerance  of  the 
lettuce  (Lactuca  sativa  L.)  cultivars  Calmar  and 
Climax,  which  differ  in  their  salt  tolerance,  was 
studied.  The  plants  were  grown  in  a  0.5  modified 
Hoagland  solution.  Treatments  of  NaCl  or  NaCl  + 
CaS04  (final  Na(+):Ca(2+)  ratio  approximately 
7:1  on  a  moles/cu  m  basis)  were  added  to  the 
nutrient  solution  when  the  second  leaf  above  the 
cotyledons  appeared.  The  plants  were  harvested  20 
days  after  the  treatment  began.  Plant  growth  was 
reduced  by  salinity  (0  to  120  moles/cu  m  NaCl), 
but  addition  of  supplemental  Ca(2+)  did  not  affect 
salt  tolerance.  The  mineral  status  of  the  plant, 
however,  was  affected  by  the  Ca(2+)  treatments. 
The  Ca  concentrations  in  both  root  and  shoot,  and 
the  Mg  concentrations  in  the  shoot,  were  higher 
than  those  in  the  low  Ca(2+)  treatment.  High 
external  Ca(2  +  )  treatments  did  not  affect  Cl(-) 
tissue  concentration,  nor  shoot  or  root  growth. 
The  effect  of  high  Ca(2  +  )  concentration  K  tissue 
concentrations  remained  equivocal.  The  differen- 
tial responses  of  these  elements  to  high  Ca(2+) 
suggested  that  selective  ion  transport  was  affected 
by  salinity  and  Ca(2  +  )  treatments,  (see  also  W87- 
03154)  (Author's  abstract) 
W87-03155 


CONTRASTING  RESPONSE  TO  SALT  STRESS 
OF  TWO  SALINITY  TOLERANT  CREEPING 
BENTGRASS  CLONES, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Horticulture. 

R.  Chetelat,  and  L.  Wu. 

Journal  of  Plant  Nutrition  JPNUDS,  Vol.  9,  No  9 

p  1185-1197,  September  1986.  1  fig,  2  tab,  16  ref. 

Elvenia  J.  Slosson  Endowment  Fund  Ca-D*-EHT- 

4063-H. 

Descriptors:  'Creeping  bentgrass,  *Salt  tolerance, 
•Salt  stress,  'Plant  growth,  'Ion  transport,  Plant 
physiology,  Beaches,  Oregon,  Clones,  Dry  weight 
partitioning,  Plant  morphology,  Sodium,  Potassi- 
um, Chlorides,  Tissue  analysis. 

Two  creeping  bentgrass  clones  having  contrasting 
salinity  tolerances,  which  were  collected  from  a 
salinity-tolerant  beach  site  population  in  Seaside, 
Oregon,  were  examined  for  growth  responses  and 
ion  uptake  under  NaCl-stressed  conditions.  The 
two  clones  showed  differences  in  dry  weight  parti- 
tioning and  morphology  in  response  to  salt  stress. 
The  clone  with  the  greater  salt  tolerance  had 
greater  ion  partitioning  differences  in  Na,  Na/K, 
and  CI  levels  between  organ  tissues.  (Author's 
abstract) 
W87-03156 


FORMS  OF  NITROGEN  IN  WATERLOGGED 
SOILS  AND  THEIR  CONTRIBUTION  TO 
VIII  I)  AND  NITROGEN  UPTAKE  BY  RICE, 

Rajendra  Agricultural  Univ.,  Samastipur  (India). 
Dept.  of  Soil  Science  and  Agricultural  Chemistry. 


For  primary  bibliographic  entry  see  Field  3C. 
W87-03158 


NONPOINT  SOURCE  LOADING  OF  PHENO- 
LIC ACIDS  FROM  DECOMPOSING  CROP 
RESIDUE, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03161 


EFFECTS  OF  SULPHIDE  ON  SURVIVAL  OF 
AERO-AQUATIC  AND  AQUATIC  HYPHOMY- 
CETES, 

Exeter  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

J.  I.  Field,  and  J.  Webster. 

Transactions  of  the  British  Mycological  Society 
BMSTA6,  Vol.  85,  No.  2,  p  193-199,  September 
1985.  2  tab,  24  ref. 

Descriptors:  'Sulfides,  'Aero-aquatic  fungi, 
•Aquatic  hyphomycetes,  *Efford  Lake,  River 
Erme,  Sequer's  Bog,  England,  Beech  leaf  disks, 
Hydrogen  ion  concentration,  Growth,  Seasonal 
variation,  Drying,  'Survival,  Plant  physiology. 

Sulfide  concentrations  were  measured  at  the  mud 
surface  in  Efford  Lake,  a  small  brackish  pond, 
which  is  flooded  by  tidal  water  of  the  River  Erme, 
and  Sequer's  Bog,  which  receives  water  from  sur- 
rounding fields  and  woodland  and  usually  dries  out 
in  summer,  and  the  River  Erme  (all  in  England),  in 
which  aero-aquatic  fungi  grow.  Studies  on  the 
survival  of  aero-aquatic  and  aquatic  hyphomycetes 
on  beech  leaf  disks  under  anaerobic  conditions  and 
subjected  to  sulfide  concentrations  ranging  from  5- 
20  mg/1  at  pH  4  and  pH  7  for  24  hr  indicated  that 
the  latter  were  more  sensitive  to  sulfide  concentra- 
tion. (Rochester-PTT) 
W87-03174 


WATER  OR  SALT  STRESS  INCREASES  IN- 
FECnVTTY  OF  ERYSIPHE  PISI  CONTDIA 
TAKEN  FROM  STRESSED  PLANTS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 
L.  E.  Wyness,  and  P.  G.  Ayres. 
Transactions  of  the  British  Mycological  Society 
BMSTA6,  Vol.  85,  No.  3,  p  471-476,  October  1985. 
2  fig,  1  tab,  24  ref. 

Descriptors:  *Conidia,  *Powdery  mildew,  'Pea 
plants,  *Water  stress,  *Salt  stress, 
*Germination,*Plant  water  relations,  'Elongating 
secondary  hyphae,  'Infectivity,  Plant  physiology, 
Plant  pathology,  Polycyclic  epidemics,  Soil  fungi, 
Appressoria. 

Conidia  of  Erysiphe  pisi  (powdery  mildew  of  pea) 
were  taken  from  pea  plants  (donors)  subjected 
either  to  water  stress  by  withholding  water  from 
the  soil  or  to  salt  stress  by  addition  of  NaCl  solu- 
tions to  the  soil,  or  from  unstressed  control  plants, 
and  were  inoculated  onto  the  leaves  of  similarly 
stressed  or  control  plants  (recipients).  Conidia 
from  controls  completed  germination  by  8  hr  and 
elongating  secondary  hyphae  (ESH)  formation  by 
24  hr  after  inoculation,  but  conidia  from  stressed 
plants  continued  their  development  up  to  48  hr 
(end  of  observation).  Conidia  from  water-stressed 
plants  had  germinated  more  by  the  end  of  the 
experiment  than  conidia  from  control  donors,  but 
conidia  from  salt-stressed  donors  had  only  reached 
the  same  levels  as  those  of  the  controls.  Neither 
water  nor  salt  stress  in  donors  or  recipients  affect- 
ed the  formation  of  appressoria  by  germinated 
spores.  Both  water  and  salt  stress  of  donors  signifi- 
cantly stimulated  ESH  formation  from  germinated 
conidia.  The  only  signficant  effect  of  stress  on 
recipients  was  that  salt  stress  stimulated  the  germi- 
nation of  conidia.  Slight  changes  in  infectivity  in- 
duced by  stress  may  have  a  considerable  cumula- 
tive effect  over  several  generations  of  a  polycyclic 
epidemic  in  the  field.  (Rochester-PTT) 
W87-03175 


TEST  OF  A  PROPOSED  ORGANIZATIONAL 
FRAMEWORK  FOR  THE  ORDERING  OF 
ALGAL  TOXICITY  RESPONSES, 


Herbert  H.  Lehman  Coll.,  Bronx,  NY.  Dept.  of 

Biological  Sciences. 

B.  E.  Warkentine,  and  J.  W.  Rachlin. 

Torrey  Botanical  Club  Bulletin,  Vol.  113,  No.  1  p 

12-15,  January-March,   1986.  2  tab,  19  ref.  PSC- 

CUNY  Grant  Nos.  6-64141  and  6-65144. 

Descriptors:  'Toxicity,  'Algae,  'Bioindicators, 
Water  pollution  effects,  Chlorella  saccharophiia, 
Navicula  incerta,  Nitzschia  closterium,  Cadmium, 
Phytotoxicity. 

In  1982,  an  organization  framework  for  the  order- 
ing of  algal  toxicity  responses  was  proposed.  This 
framework  assumed  that  physiological  responses 
were,  in  fact,  character  states,  and  therefore  could 
be  ordered  by  linking  these  responses  to  the  organ- 
ismic  relationships  deduced  through  the  methodol- 
ogy of  phylogenetic  systematics.  That  is,  closely 
related  species  should  respond  to  environmental 
stress  in  a  similar  fashion.  The  original  test  was 
based  on  growing  and  testing  organisms  under 
optimal  conditions.  If  the  proposed  framework  is 
to  have  utility,  it  must  also  operate  under  less  than 
optimal  conditions.  This  study  tested  this  notion. 
Three  algal  species  Chlorella  saccharophiia,  Navi- 
cula incerta,  and  Nitzschia  closterium  were  cul- 
tured under  identical  and  non-optimal  growth  con- 
ditions and  then  challenged  with  the  metal  toxicant 
cadmium  for  96  hours  under  static  conditions. 
Logarithmic  response  curves  for  the  test  cadmium 
concentrations  were  generated,  and  the  respective 
slopes  were  found  to  -1.27,  -1.65,  and  -1.57.  Analy- 
sis of  covariance  indicated  no  significant  difference 
in  the  response  rates  of  the  two  diatoms  Navicula 
and  Nitzschia  but  each  was  significantly  different 
from  the  response  rate  of  the  chlorophyte  Chlorel- 
la. These  results  are  consistent  with  the  frame- 
work's prediction  that  organisms  more  closely  re- 
lated to  each  other  will  respond  to  environmental 
stress  in  a  more  consistent  fashion  than  either  will 
when  compared  to  less  closely  related  taxa;  this, 
regardless  of  whether  they  are  grown  under  opti- 
mal conditions  or  not.  Hence,  the  proposed  organi- 
zational framework  holds  and  has  predictive  value. 
(Author's  abstract) 
W87-03205 


RATES  OF  MINERAL  ELEMENT  LEACHING 
FROM   LEAVES  OF  NINE  PLANT  SPECIES 
FROM       A       SOUTHERN       APPALACHIAN 
FOREST  SUCCESSION  SUBJECTED  TO  SIMU- 
LATED ACTO  RAIN, 
Georgia  Univ.,  Athens.  Dept.  of  Botany. 
B.  Haines,  J.  Chapman,  and  C.  D.  Monk. 
Torrey  Botanical  Club  Bulletin,  Vol.  112,  No.  3,  p 
258-264,  July-September,  1985.  2  tab,  343  ref.  EPA 
Grant    No.    R80530510,    and    NSF    Grant    Nos. 
DEB7619930,  DEB7705324A01,  and 

DEB7904537. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Simulated  rainfall,  'Leaching,  'Forests,  Herbs, 
Erechtites  hieracifolia,  Erigeron  canadensis,  Pinus 
strobus,  Robinia  pseudo-acacia,  Hydrogen  ion  con- 
centration, Nitrogen,  Nitrates,  Nitrites,  Potassium, 
Calcium,  Magnesium,  Phosphorus,  Simulated  rain- 
fall. 

Rates  of  mineral  element  leaching  from  plants  sub- 
jected to  simulated  acid  rain  were  determined  for 
plants  from  a  forest  succession.  Early  successional 
plants  were  the  herbs  Erechtites  hieracifolia  and 
Erigeron  canadensis  and  the  early  successional 
shrub-tree  was  Robinia  psuedo-acacia.  Later  suc- 
cessional species  were  pinus  strobus,  Carya  illin- 
oensis,  Limodendron  tulipifera,  Quercus  prinus, 
Acer  rubrum  and  Cornus  florida.  Simulated  rain 
consisted  of  deionized  water  plus  a  salt  and  an  acid 
component  to  produce  pH  values  of  5.5,  4.5,  3.5 
and  2.5.  Solutions  were  applied  through  a  raindrop 
simulator  at  0.9  cm/hr  for  10  periods  of  1  hr  each. 
Leachate  from  the  leaves  was  collected  and  ana- 
lyzed for  NH4-N,  N03-N,  K,  Ca,  Mg,  and  P. 
Rates  of  leaching  ranged  from  0.0006  to  11.3  mg  of 
element/10  d  sq  m/hr.  There  were  highly  signifi- 
cant differences  in  leaching  rates  among  species 
but  no  significant  differences  among  pH  treatments 
for  the  elements  analyzed.  Highest  leaching  rates 
occurred  in  Erechtites  and  Erigeron.  The  absence 
of  a  pH  effect  on  leaching  rates  is  consistent  with 
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e  absence  of  evidence  of  acid  rain  damage  to  the 
aves  of  the  plants  tested.  (Author's  abstract) 
'87-03206 


PERATION  OF  SELECTIVE  WITHDRAWAL 
\CILITIES:  LIBBY  DAM,  MONTANA, 

orps  of  Engineers,  Seattle,  WA.  Seattle  District. 
W.  Helms. 

4:  Proceedings:  CE  Workshop  on  Design  and 
peration  of  Selective  Withdrawal  Intake  Struc- 
ires,  June  24-28,  1985,  San  Francisco,  CA.  May 
(86.  p  35-41,  7  ref. 

•escriptors:  'Water  quality  control,  *Selective 
ithdrawal,  'Libby  dam,  'Montana,  'Reservoir 
l>eration,  •  Kootenai  River,  Nutrients,  Eutrophica- 
an,  Dissolved  oxygen,  Hydrogen  sulfide,  Reser- 
3ir  design,  Impoundments,  Temperature. 

•uring  the  late  construction  phase  of  the  Libby 
•am  Project,  located  on  the  Kootenai  River  in 
orthwestern  Montana,  concerns  were  expressed 
vei  the  effects  of  high  nutrient  loads  upon  the 
npoundment  and  downstream  releases.  Forecast 
lethods  indicated  that  growth  and  decay  of  algal 
looms  might  create  periods  when  the  dissolved 
xygen  in  the  lower  reservoir  levels  were  deplet- 
i.  Releases  from  these  levels  might  be  detrimental 
>  downstream  fisheries  either  through  the  absence 
f  dissolved  oxygen  or  the  presence  of  hydrogen 
jlfide.  Also,  release  temperatures  from  low  reser- 
oir  levels  would  be  too  cold  to  promote  a  produc- 
ve  downstream  fishery.  To  alleviate  these  prob- 
:ms,  release  structures  at  the  dam  were  modified 
)  permit  a  selective  withdrawal  of  reservoir 
'ater.  Slotted  tracks  with  baffles  stacked  one-on- 
)p-of-another  are  used  to  control  withdrawal  of 
rater  from  selected  levels  in  the  reservoir 
iroughout  nearly  the  entire  depth  of  active  stor- 
ge.  Subsequent  studies,  after  impoundment,  al- 
lyed  fears  of  eutrophication  effects  and  selective 
withdrawal  operation  has  been  directed  toward 
nhancement  of  downstream  fisheries  via  tempera- 
ire  modification.  This  mode  of  operation  which 
as  resulted  in  a  significant  improvement  of  the 
Lootenai  River  fishery  will  be  discussed.  (See  also 
V87-03221)  (Author's  abstract) 
V87-03227 


VATER  QUALITY  OUTLET  WARM  SPRINGS 
)AM, 

^orps  of  Engineers,  Omaha,  NE. 

ror  primary  bibliographic  entry  see  Field  5G. 

V87-03232 


)ETERMINATION  OF  SELECTIVE  WITH- 
)RAWAL  SYSTEM  CAPACITY  FOR  INTAKE 
rOWER  DESIGN, 

!k>rps  of  Engineers,   Baltimore,   MD.   Baltimore 

District. 

:or  primary  bibliographic  entry  see  Field   5G. 

V87-03234 


SELECT:  THE  NUMERICAL  MODEL, 

Vrmy  Engineer  Waterways  Experiment  Station, 

/icksburg,  MS.  Hydraulics  Lab. 

-or  primary  bibliographic   entry   see   Field   5G. 

IV87-03235 


BLENDING  TN  A  SINGLE  WET  WELL, 

\imy  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03236 


OPERATIONAL  TOOLS:  OPTIMAL  CONTROL 
OF  RESERVOIR  WATER  QUALITY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-03239 


SELECTIVE  WITHDRAWAL  NEEDS  FOR 
LAKE  GREESON  ARKANSAS  INTAKE  STRUC 
TURE, 

Army  Engineer  Waterways  Experiment  Station, 


Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03242 


ECOLOGICAL   EVALUATION   OF   ORGANO- 
TTN-CONTAMINATED  SEDIMENT, 

Naval  Ocean  Systems  Center,  San  Diego,  CA. 

Environmental  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03254 


CHARACTERIZATION  OF  SEDIMENT  CON- 
TAMINATION UTILIZING  BIOASSAY/BIAC- 
CUMULATION  TESTING, 

Corps  of  Engineers,  New  York.  New  York  Dis- 
trict. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03255 


INFLUENCE  OF  ACCUMULATING  ORGANIC 
SEDIMENT  ON  THE  MARINE  ENVIRON- 
MENT TN  OSAKA  BAY, 

Ministry  of  Transport,  Kobe  (Japan).  3rd  District 

Port  Construction  Bureau. 

M.  Kawaguchi,  T.  Saski,  and  H.  Noguchi. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  186-210,  22  fig. 

Descriptors:  'Organic  compounds,  'Sediment  con- 
tamination, 'Water  pollution,  'Marine  environ- 
ment, 'Osaka  Bay,  Japan,  Estuaries,  Bays,  Phos- 
phorus, Nitrogen,  Eutrophication,  Water  quality, 
Water  pollution  effects,  Fate  of  pollutants. 

Water  quality  in  Osaka  Bay  has  been  deteriorating 
due  to  an  inflow  of  contaminants  discharged  from 
industrial  sites  along  the  coast  since  the  rapid  eco- 
nomic growth  period  of  the  1960s.  Particularly,  in 
the  offshore  bay  area  (bay  head)  where  the  tidal 
flow  is  stagnant,  eutrophic  pollution  is  progressing. 
The  accumulating  organic  sediments  which  release 
phosphorus  and  nitrogen  are  accelerating  the  eu- 
trophication of  the  water.  Since  1979,  a  variety  of 
investigations  have  been  conducted  by  the  3rd 
District  Port  Construction  Bureau  of  the  Ministry 
of  Transport  to  probe  measures  for  improving  the 
offshore  sea  environment.  The  main  conclusions 
are:  (1)  Pollution  of  the  bottom  sediment  in  Osaka 
Bay  is  serious  in  the  offshore  bay  area;  (2)  There  is 
a  positive  relationship  between  the  areas  of  pollut- 
ed bottom  sediment  and  the  areas  of  degenerated 
quality  of  the  bottom  water  layer;  (3)  Nutrient 
release  is  prominent  in  the  offshore  bay  area;  (4) 
Contaminant  release  occurs  in  the  uppermost  50- 
cm  layer  of  the  bottom  sediment.  Consequently, 
removal  of  this  layer  will  eliminate  the  release 
phenomenon;  and  (5)  The  clarification  method  of 
the  bottom  sediment  in  Osaka  Bay  that  can  meet 
the  social  demand  is  the  dredging-beach  nourish- 
ment method.  (See  also  W87-03248)  (Lantz-PTT) 
W87-03257 


PRINCIPLES  AND  PRACTICES  FOR  THE 
OCEAN  DISPOSAL  OF  DREDGED  MATERI- 
AL: THE  LONDON  DUMPING  CONVENTION 
RE-EXAMTNED, 

New  Orleans  Board  of  Commissioners  of  the  Port, 

LA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03267 


MUSSEL  WATCH  PROGRAM/MONITORING 
THE  LONG-TERM  EFFECTS  OF  DREDGED 
MATERIAL  DISPOSAL  IN  NEW  ENGLAND 
WATERS, 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03270 


DISSOLVED  LOADS  OF  RIVERS  AND  SUR- 
FACE WATER  QUANTnY/QUALrTY  RELA- 
TIONSHIPS. 

International  Association  of  Hydrological  Sci- 
ences. 


Effects  Of  Pollution — Group  5C 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03272 


BUDGET  OF  WATER   AND   ITS  CONSTITU- 
ENTS FOR  LAKE  TAUPO  (NEW  ZEALAND), 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03295 


HEAVY  METAL  CONTENT  IN  SEDIMENTS 
OF  LAKES  TN  SOUTHERN  BAVARIA  AS  A 
SIGN  OF  LONG-TERM  ENVIRONMENTAL 
IMPACT, 

Munich  Univ.  (Germany,  F.R.).  Geographische 
Inst. 

G.  Michler. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  405- 
419,  10  fig,  2  tab,  16  ref. 

Descriptors:  'Heavy  metals,  'Lake  sediments, 
•Bavaria,  Environmental  effects,  History,  Cores, 
Chemical  analysis,  Zinc,  Lead,  Cadmium,  Ef- 
fluents, Sewage. 

The  great  age  of  lake  sediment  permits  aa  reasona- 
ble estimation  of  the  extent,  distribution  and  origin 
of  heavy  metal  contamination  caused  by  man. 
Cores  have  been  analyzed  from  25  lakes  in  south- 
ern Bavaria  and  reflect  the  history  of  sedimenta- 
tion over  periods  of  up  to  15,000  years.  The  first 
signs  of  change  in  profiles  of  heavy  metal  concen- 
trations mostly  occur  at  a  depth  of  0.5  to  2.0  m 
below  the  sediment  surface,  are  generally  dated  as 
thirteenth  century,  and  are  associated  with  large- 
scale  deforestation.  Increases  in  zinc  associated 
with  the  mining  and  the  use  of  coal  start  after  the 
eighteenth  century,  whereas  definite  increases  in 
lead  and  cadmium  are  apparent  after  the  beginning 
of  the  twentieth  century  and  two  to  three  decades 
later,  respectively.  Although  heavy  metal  concen- 
trations in  most  lake  sediments  have  not  reached 
toxic  levels,  the  impact  of  heavy  metal  pollution 
has  been  very  strong  over  the  last  1500  years  and 
has  even  caused  contamination  in  lakes  remote 
from  centers  of  population  and  industry.  The  in- 
crease in  heavy  metal  concentrations  has  been 
most  alarming  for  artificial  lakes,  such  as  the  'Spei- 
chersee',  which  is  affected  by  sewage  effluent  from 
Munich.  The  information  provided  by  the  cores  on 
bioproduction  and  palaeoclimatic  and  palaeolimnic 
conditions  is  also  discussed.  (See  also  W87-03272) 
(Author's  abstract) 
W87-03305 


EFFECTIVENESS  OF  CAPPING  TN  ISOLAT- 
ING DUTCH  KILLS  SEDIMENT  FROM  BIOTA 
AND  THE  OVERLYING  WATER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary  bibliographic   entry   see   Field   5G. 

W87-03332 


ACTD  RAIN:  A  REVIEW  OF  THE  PHENOME- 
NON TN  THE  EEC  AND  EUROPE. 

Commission  of  the  European  Communities,  Lux- 
embourg. 
Unipub,  New  York,  New  Yor,  1983.  159  p. 

Descriptors:  'Acid  rain,  'Path  of  pollutants,  'Eu- 
ropean Economic  Community,  'Environmental  ef- 
fects, 'Water  pollution  effects,  'Lakes,  'Water 
pollution  sources,  Norway,  Sweden,  England, 
Scotland,  Wales,  Germany,  Forests,  Sulfur  diox- 
ide, Sulfuric  acid,  Ozone,  Nitric  acid,  Fish,  Cost 
analysis,  Water  pollution  control,  Air  pollution. 

The  report  examines  the  extent  of  environmental 
damage  in  the  European  Economic  Community 
and  in  certain  other  European  countries  that  may 
be  attributable  to  acid  pollutant  emissions  within 
Member  States.  The  study  assesses  the  evidence 
for  possible  causal  effects  and  considers  the  physi- 
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cal,  chemical  and  biological  processes  which  have 
been  suggested  as  damage  mechanisms.  Concern  in 
Europe  has  grown  in  the  past  few  years  as  a  result 
of  observed  damage  to  forests  found  principally  in 
central  and  southern  Germany,  and  also  because  of 
the  loss  of  fish  populations  in  the  lakes  of  parts  of 
southwest  Norway  and  Sweden.  More  recently,  a 
few  lakes,  rivers  and  streams  in  Scotland,  England 
and  Wales,  with  geological  and  upper  river  catch- 
ments similar  in  character  to  those  areas  of  Scandi- 
navia referred  to,  have  also  reported  absence  or 
death  of  fish.  Historically,  most  attention  has  fo- 
cused on  S02,  and  its  oxidized  'wet'  form,  sulfuric 
acid.  Overall  emissions  of  S02  in  the  Community 
have  declined  in  the  last  ten  years  and  this  trend 
may  well  continue.  Without  further  abatement 
measures,  this  decline  is  not  likely  to  be  more  than 
15%  by  2000.  Recent  investigations  in  Europe  and 
work  in  the  USA  suggest  that  NOx  emissions, 
which  arise  from  both  stationary  and  vehicle  fossil 
fuel  combustion,  and  which  are  on  a  rising  trend, 
may  also  contribute  significantly  to  plant  and  tree 
damage.  In  particular  ozone,  of  which  NOx  is  a 
chemical  precursor,  can,  at  certain  concentrations 
under  summer  climate  conditions,  cause  damage  or 
yield  effects  to  some  trees  and  plants,  possibly  in 
conjunction  with  S02  and  NOx.  the  costs  of  S02 
and  NOx  emissions  control  are  considerable.  In 
considering  any  future  control  strategies,  it  should 
be  recognized  that  the  relative  costs  and  benefits 
certainly  vary  from  one  Member  State  to  another, 
and  that,  for  some  countries,  transboundary  effects 
are  probably  also  a  significant  factor.  (Lantz-PTT) 
W87-03338 

5D.  Waste  Treatment  Processes 


EFFECT  OF  SEA  WATER  ON  NITRIFICATION 
BY  ATTACHED  BIOFILM, 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

S.  Kawasaki,  M.  J.  Gromiec,  K.  Hanaki,  and  J. 
Matsumoto. 

Ecological  Modelling,  Vol.  32,  No.  1-3,  p  183-190, 
June  1986.  3  fig,  3  tab,  8  ref. 

Descriptors:  *Continuously  stirred  tank  reactors, 
•Nitrification,  *Biofilm,  'Wastewater  treatment, 
•Activated  sludge,  'Biological  wastewater  treat- 
ment, *Seawater,  Nitrates,  Ammonium,  Bacterial 
physiology,  Bench-scale  studies,  Mixed  cultures. 

Bench-scale,  continuously  stirred  tank  reactors 
were  used  to  study  the  effect  of  seawater  on  nitrifi- 
cation by  a  mixed  culture  biofilm  originating  from 
activated  sludge.  The  strength  of  the  seawater  was 
increased  gradually  so  that  the  biofilm  became 
acclimatized  to  seawater.  At  a  seawater  strength  of 
up  to  50%,  the  nitrite  production  rate  increased 
with  increase  in  seawater  strength,  rapidly  from  0- 
10%  seawater  and  more  slowly  after  that.  At  a 
seawater  strength  of  0-10%,  the  nitrate  production 
rate  increased  with  the  increase  of  seawater 
strength.  The  maximal  value  of  nitrate  production 
was  observed  at  about  10%  seawater,  with  a  de- 
crease thereafter  to  little  production  at  50%  sea- 
water. At  seawater  strength  of  0-10%,  the  numbers 
of  bacteria  (ammonium  oxidizing  and  nitrite  oxidiz- 
ing) were  almost  constant,  indicating  that  increases 
in  nitrate  and  nitrite  production  rates  were  due  to 
increases  in  per-cell  production.  At  a  seawater 
strength  over  10%,  bacterial  numbers  increased 
exponentially  with  an  increase  in  seawater 
strength.  (Rochester-PTT) 
W87-02603 


EFFECT  OF  INFLUENT  PHOSPHORUS  RE- 
DUCTIONS ON  GREAT  LAKES  SEWAGE 
TREATMENT  COSTS, 

Wisconsin  State  Lab.  of  Hygiene,  Madison. 

W.  C.  Sonzogni,  and  T.  M.  Heidtke. 

Water  Resources  Bulletin  WATBAQ,  Vol.  22,  No. 

4,  p  623-627,  August  1986.  3  tab,  24  ref. 

Descriptors:  'Cost  analysis,  'Wastewater  treat- 
ment, 'Influent  water,  'Phosphorus  removal, 
Great  Lakes,  Raw  wastewater,  Economic  evalua- 
tion, Economic  justification. 

The  potential  cost  savings  of  phosphorus  limitation 
in  raw  wastewater  is  examined.  Based  on  experi- 


ence in  the  Great  Lakes,  the  impact  of  reducing 
phosphorus  content  of  influent  wastewater  on  the 
cost  of  chemical  phosphorus  removal  programs  at 
wastewater  treatment  plants  is  evaluated.  A  range 
of  cost  savings  is  identified  that  results  from  a 
decrease  in  the  amount  of  chemicals  required  for 
phosphorus  removal  as  well  as  a  decrease  in  sludge 
production.  Total  annual  savings  are  projected  for 
the  Great  Lakes  basin.  These  estimates  may  be 
applicable  to  other  areas  where  phosphorus  con- 
trols are  being  proposed.  (Michael-PTT) 
W87-02630 


FINDING  USES  FOR  SLUDGE, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-02641 


VIRUS  REMOVAL  BY  ACTIVATED  SLUDGE 
TREATMENT, 

Kitakyushu    Municipal    Inst,    of    Environmental 
Health  Sciences  (Japan). 
E.  Shimohara,  S.  Sugishima,  and  M.  Kaneko. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  153-158,  October  1985.  5  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Perform- 
ance evaluation,  'Disinfection,  'Activated  sludge 
process,  'Viruses,  Sludge,  Activated  sludge,  Bio- 
logical wastewater  treatment. 

Removal  of  poliovirus  1  by  activated  sludge  treat- 
ment was  investigated  in  batch  experiments.  Virus 
counts  were  reduced  by  more  than  99%  under 
conditions  of  0.2  to  0.4  kg  BODAg  MLSS  per  day 
and  MLSS  concentrations  of  1,000  to  2,000  mg/1. 
There  were  no  distinct  relationships  between 
BOD-SS  loadings  or  TOC  of  the  effluent  and  virus 
inactivation  rates.  MLSS  levels  of  more  than  800 
mg/1  were  required  for  more  than  99%  reduction 
in  viral  counts.  Although  MLSS  levels  of  more 
than  2,000  mg/1  reduced  viral  counts  by  4  log 
values,  factors  such  as  low  temperatures  and  anaer- 
obic conditions  which  adversely  affect  the  efficien- 
cy of  activated  sludge  processes  resulted  in  pro- 
longed virus  survival.  (Author's  abstract) 
W87-02658 


DETECTION  OF  rNDIGENOUS  ENTERIC  VI- 
RUSES IN  RAW  SEWAGE  EFFLUENTS  OF 
THE  CITY  OF  ATHENS,  GREECE,  DURING  A 
TWO  YEAR  SURVEY, 

Institut    Pasteur    Hellenique,    Athens    (Greece). 

Dept.  of  Virology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02659 


BACTERIA  AND  VTRUSES  EN  AEROBICALLY 
DIGESTED  SLUDGE:  INFLUENCE  OF  PHYSI- 
CAL AND  CHEMICAL  TREATMENTS  ON 
SURVIVAL  AND  ASSOCIATION  WITH  FLOCS 
UNDER  LABORATORY  CONDITIONS, 
Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 
and  Cell  Science. 

S.  R.  Farrah,  P.  R.  Scheuerman,  R.  D.  Eubanks, 
and  G.  Bitton. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  165-174,  October  1985.  1  fig,  5  tab,  15 
ref.  EPA  Grant  R806290. 

Descriptors:  'Bacteria,  'Viruses,  'Aerobic  diges- 
tion, 'Sludge,  'Wastewater  treatment,  'Physico- 
chemical  treatment,  'Survival,  'Flocculation,  Di- 
gestion, Indicators,  Bioindicators,  Wastewater 
treatment,  Water  treatment,  Adsorption,  Sludge 
digestion,  Pathogenic  bacteria,  Protozoa. 

The  effect  of  chemical  (NaF,  NaN3)  and  physical 
(heating,  autoclaving)  treatments  of  sludge  floes  on 
bacteria  and  viruses  in  sludge  undergoing  aerobic 
digestion  was  investigated  as  part  of  studies  on  the 
mechanisms  of  removal  of  these  agents  by  aerobic 
waste  treatment.  Following  either  chemical  or 
physical  treatments,  aerobically  digested  sludge 
floes  adsorbed  only  a  small  portion  of  added  or 
indigenous  bacteria.  These  treatments  also  reduced 
inactivation  of  bacteria  as  compared  with  untreat- 
ed sludge  floes.  However,  they  had  relatively  little 
effect   on   either   adsorption   of  enteroviruses   to 


sludge  floes  or  on  inactivation  of  viruses.  The 
treatments  that  decreased  bacterial  association 
with  sludge  floes  and  decreased  the  inactivation 
rate  of  bacteria  also  reduced  the  number  of  active 
protozoans  and  other  predators.  It  is  concluded 
that  enteric  viruses  and  bacteria  have  different 
affinities  for  sludge  floes  and  are  inactivated  by 
different  mechanisms  during  aerobic  digestion  of 
sludge.  (Author's  abstract) 
W87-02660 


VIRUS  rNACTrVATTNG  EFFECT  OF  ANAERO- 
BIC MESOPHLLIC  DIGESTION  OF  MUNICI- 
PAL  SLUDGE  WITH  OR  WITHOUT  DIFFER- 
ENT PRECEDING  TYPES  OF  TREATMENT, 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R).  Inst 

fuer  Tiennedizin  und  Tierhygiene. 

J.  Wekerle,  M.  Leuze,  and  K.  Koch. 

Water  Science  and  Technology  WSTED4,  VoL 

17,  No.  10,  p  175-184,  October  1985.  1  fig,  8  tab,  18 

ref. 

Descriptors:  'Viruses,  'Wastewater  treatment, 
'Anaerobic  digestion,  'Municipal  wastewater, 
•Sludge  digestion,  'Performance  evaluation,  Di- 
gestion, Wastewater,  Biodegradation,  Enterovir- 
uses, Sludge,  Wastewater  treatment,  Public  health, 
Pilot  plants. 

The  effect  of  the  conventional  mesophilic  anaero- 
bic one-step  digestion,  and  of  two-phase  processes 
with  and  without  prepasteurization  and  pasteuriza- 
tion of  the  digested  sludge  was  investigated  on 
three  non-enveloped  viruses.  Reovirus  Type  1  and 
bovine  Enterovirus  (ECBO-LCR-4)  were  inacti- 
vated completely  by  the  one-step  mesophilic  anaer- 
obic digestion  process  with  a  mean  hydraulic  re- 
tention time  (MHRT)  of  20  days,  as  well  as  by  the 
two-phase  process  with  a  MHRT  of  two  days  in 
the  anaerobic  pretreatment  at  33  C  or  20  C  and 
eight  days  in  the  main  digestion  at  33  C,  with  and 
without  prepasteurization.  None  of  the  processes 
inactivated  bovine  Parvovirus  (strain  Haden)  com- 
pletely. This  virus  could  not  be  inactivated  in  all 
cases  even  by  pasteurization  of  the  digested  sludge. 
(Author's  abstract) 
W87-02661 


ELECTROFOCUSTNG  OF  VTRUSES  AND  SEN- 
S1TIV1TY  TO  DISrNFECTION, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Microbiology. 

M.  Butler,  A.  R.  Medlen,  and  G.  R.  Taylor. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  201-210,  October  1985.  10  fig,  18  ref. 

Descriptors:  'Viruses,  'Wastewater  treatment, 
•Disinfection,  *Water  treatment,  *Electrofocusing, 
•Chlorination,  Electrical  properties,  Chlorine, 
Bacteriophage,  Iodine,  Enteroviruses. 

Viruses  have  individual  and  characteristic  isoelec- 
tric points  and,  for  poliovirus,  there  was  good 
evidence  for  a  correlation  between  one  of  these 
and  sensitivity  to  chlorine.  However,  in  the  pres- 
ence of  chlorine  dioxide,  bromine  chloride,  and 
iodine,  the  behavior  of  poliovirus  and  f2  coliphage 
was  found  to  be  similar  and  not  apparently  influ- 
enced by  the  isoelectric  point.  (Author's  abstract) 
W87-02664 


BEHAVIOUR  OF  COLTPHAGES  IN  OXIDA- 
TION PONDS, 

Iwate  Univ.,  Morioka  (Japan).  Dept.  of  Civil  Engi- 
neering. 

T.  Omura,  H.  K.  Shin,  and  A.  Ketratanakul. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  10,  p  219-227,  October  1985.  8  fig,  4  tab,  4 
ref. 

Descriptors:  •  Bacteriophage,  *Viral  inactivation, 
•Oxidation  ponds,  'Indicators,  'Wastewater  treat- 
ment, Public  health,  Viruses,  Ponds,  Water  quality 
management,  Temperature  effects,  Coliforms,  Bac- 
teria, Acidity. 

Coliphages  are  promising  indicators  of  viral  inacti- 
vation efficiency  in  wastewater  treatment.  Coli- 
phage numbers  were  measured  in  oxidation  ponds 
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consisting  of  a  series  of  facultative  and  maturation 
ponds,  while  the  effects  of  temperature  and  pH  on 
the  behavior  of  coliphages  were  examined  in  the 
laboratory,  employing  three  species  of  colifonn 
bacteria  as  host  cells.  The  field  investigation  dem- 
onstrated a  positive  correlation  between  counts  of 
coliphages  and  those  of  colifonn  bacteria,  and  that 
more  than  99%  of  coliphages  were  inactivated. 
The  inactivation  efficiency  of  coliphages  in  the 
facultative  pond  was  much  higher  than  in  the 
maturation  pond.  The  laboratory  experiments  indi- 
cated that,  at  30  C,  more  than  99%  of  the  colifonn 
group  were  destroyed  in  seven  days  of  incubation, 
and  that  coli phage  counts  increased  from  100,000/ 
100  ml  to  10  to  the  7th  power/100  ml  with  a  lag 
time  of  three  days.  Greater  reduction  of  the  con- 
form count  was  obtained  at  higher  incubation  tem- 
peratures. It  was  observed  that  the  coliphages  pos- 
sessed greater  ability  to  attack  colifonn  bacteria  at 
acidic  rather  than  alkaline  pH.  (Author's  abstract) 
W87-02666 


ESTIMATION  OF  WASTEWATER  TREAT- 
MENT COSTS:  EVALUATION  OF  THE 
CAPDET  MODEL  FOR  CANADIAN  CONDI- 
TIONS, 

M.  Pineau,  P.  C.  Cote,  and  J.  P.  Villeneuve. 
Canadian  Journal  of  Civil  Engineering  CJCEB, 
Vol.  12,  No.  3,  p  483-493,  September  1985.  6  fig,  6 
tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Cost  analy- 
sis, •Computer  models,  'Canada,  'Wastewater  fa- 
cilities, 'Management  planning,  CAPDET  models, 
Computer  programs,  Operating  costs,  Maintenance 
costs. 

A  validation  study  was  carried  out  to  assess  the 
applicability  of  the  CAPDET  (computer  assisted 
procedure  for  the  design  and  evaluation  of 
wastewater  treatment  systems)  model  in  a  Canadi- 
an context.  On  the  basis  of  this  study,  CAPDET 
was  shown  to  be  an  adaptable  tool  to  use  in 
preliminary  process  design  and  the  prediction  of 
planning-level  costs  of  wastewater  treatment  plants 
with  acceptable  accuracy.  For  the  existing  facilities 
assessed  in  this  study,  the  total  construction  cost 
was  predicted  within  +  or  -  20%  of  the  actual  cost 
while  operation  and  maintenance  costs  were  esti- 
mated with  +  or  -  30%  of  the  observed  values. 
The  range  of  applicability  of  CAPDET  is  broad. 
Case  studies  with  design  flow  rates  ranging  from 
0.19  to  36.0  MGD  (7,200  to  140,000  cu  m/day) 
were  checked.  Based  on  the  results  of  this  study, 
the  following  recommendations  are  proposed  for 
dealing  with  the  problems  identified  in  applying 
CAPDET  in  a  Canadian  context.  (1)  Default 
values  for  the  design  parameters  should  be  re- 
placed by  the  user  with  appropriate  values  used  in 
Canada;  (2)  Default  values  of  the  general  unit  costs 
must  be  replaced  by  the  user  with  local  values;  (3) 
In  order  to  account  for  differences  in  engineering 
construction  practices,  it  is  suggested  to  artificially 
increase  the  unit  costs  for  excavation,  wall  con- 
crete, and  slab  concrete  by  25%,  15%  and  50%, 
respectively;  (4)  Default  values  for  optional  unit 
costs  should  be  used  instead  of  providing  the 
model  with  values  obtained  from  local  suppliers; 
and  (5)  For  the  purpose  of  estimating  operation 
and  maintenance  costs,  two  options  can  be  suggest- 
ed to  the  user  regarding  the  labor  rate  input  for 
manpower.  First  is  the  option  to  input  a  suggested 
value  of  $11.50/h  (1980  basis),  which  using  the 
CAPDET  estimates  of  manpower  requirements 
(person-hour/yr)  directly  and  applying  local  labor 
rates  to  these  outputs.  (Lantz-PTT) 
W87-02670 


DESIGN  FACTORS  FOR  THE  SCOURING  OF 
DEPOSITED  MATERIALS  IN  WATER  AND 
WASTEWATER  TREATMENT  SYSTEMS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-02674 


MICROBIAL  POLYMERS  IN  THE  AQUATIC 
ENVIRONMENT-I:  PRODUCTION  BY  ACTI- 
VATED SLUDGE  MICROORGANISMS  UNDER 
DIFFERENT  CONDITIONS, 


Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Hejzlar,  and  J.  Chudoba. 

Water  Research  WATRAG,  Vol.  20,  No.   10,  p 

1209-1216,  October  1986.  6  fig,  6  tab,  56  ref. 

Descriptors:  'Aquatic  environment,  'Activated 
sludge,  'Cultivation  conditions,  'Polymers, 
•Wastewater  treatment,  'Microorganisms,  Waste 
products,  Biomass,  Aerobic  stabilization,  Hydroly- 
sis, Sugars,  Analytical  methods,  Chemical  oxygen 
demand,  Biological  oxygen  demand,  Chromatogra- 
phy, Bacteria,  Biodegradation. 

Soluble  waste  products  of  activated  sludge  micro- 
organisms were  separated  by  cultivating  mixed 
cultures  under  the  following  conditions:  (1)  contin- 
uous cultivation,  (2)  aerobic  stabilization  of  bio- 
mass under  semicontinuous  conditions,  and  (3) 
batch  cultivation  with  intensive  growth.  Liquid 
samples  containing  the  waste  products  were  mem- 
brane filtered,  concentrated  by  vacuum  distillation 
and  the  concentrates  were  dialysed.  The  retentate 
containing  polymers  with  molecular  weight  (MW) 
above  10000  were  lyophilized  and  the  lyophilisates 
were  hydrolyzed.  Chemical  oxygen  demand 
(COD)  of  the  isolated  polymers  with  MW  above 
10000  varied  from  32  to  62%  of  the  total  COD  in 
the  original  liquid  samples.  All  isolated  polymers 
containe  sugars,  amino  sugars,  uronic  acids  and 
amino  acids.  The  sum  of  these  components 
amounted  to  58  to  83%  of  the  volatile  fraction  of 
the  polymers.  The  polymers  are  a  mixture  of  heter- 
opolysaccharides  from  the  outer  layers  of  microbi- 
al cells.  They  are  formed  during  growth  and 
during  starvation  and  decomposition  of  activated 
sludge  microorganisms.  They  are  very  refractory 
to  biodegradation  having  a  biological  oxygen 
demand  rate  constant  of  0.03  -  0.04/day.  (See  also 
W87-02695  -  W87-02696)  (Alexander-PTT) 
W87-02694 


MICROBIAL  POLYMERS  IN  THE  AQUATIC 
ENVTRONMENT-II:  ISOLATION  FROM  BIO- 
LOGICALLY NON-PURIFTED  AND  PURIFTED 
MUNICD7AL  WASTE  WATER  AND  ANALYSIS, 

Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Hejzlar,  and  J.  Chudoba. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1217-1221,  October  1986.  3  fig,  4  tab,  11  ref. 

Descriptors:  'Aquatic  environment,  'Wastewater 
treatment,  'Secondary  wastewater,  'Municipal 
wastewater,  'Polymers,  'Microorganisms,  'Water 
analysis,  Effluents,  Ion-exchange  capacity,  Biode- 
gradability,  Biological  oxygen  command,  Sugars, 
Chemical  oxygen  demand. 

Primary  and  secondary  effluents  from  the  Prague 
Central  Sewage  Treatment  Plant  were  filtered 
through  membrane  and  paper  filters,  concentrated 
by  vacuum  distillation  and  the  concentrates  dia- 
lysed. The  retentates  with  molecular  weight  (MW) 
>  10000  were  lyophilized  and  the  lyophihzates 
were  hydrolyzed.  Part  of  the  concentrated  reten- 
tate of  the  secondary  effluent  was  treated  by  ion- 
exchange  and  adsorption  chromatography  to  frac- 
tionate the  polymers  into  four  groups:  basic 
(7.6%),  neutral  (28.5%),  light  yellow  acid  (46.4%) 
and  dark  brown  acid  (14.2%).  The  chemical 
oxygen  demand  (COD)  of  the  isolated  polymers 
with  MW  >  10000  amounted  to  1 1&  and  21.4%  of 
the  total  COD  in  the  primary  and  secondary  efflu- 
ent, respectively.  All  the  isolated  polymers  con- 
tained sugars,  amino  sugars,  uronic  acids  and 
amino  acids.  The  sum  of  these  compounds  amount- 
ed to  32.8  -  77.3%  of  the  volatile  fraction  of  the 
polymers.  Both  primary  and  secondary  effluents 
contain  microbial  polymers  originating  in  the 
sewer  and  in  the  aeration  tank  during  waste  water 
treatment.  The  polymers  are  refractory  to  biode- 
gradation having  a  biological  oxygen  demand  rate 
constant  of  0.03/day.  (See  also  W87-02694  -  W87- 
02696)  (Alexander-PTT) 
W87-02695 


MEMBRANE  FILTRATION  ENUMERATION 
OF  FAECAL  CLOSTRIDIA  AND  CLOSTRIDI- 
UM PERFRINGENS  IN  WATER, 


Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02701 


RADIATION  INDUCED  DECOMPOSITION  OF 
SOME  CHLORTNATED  METHANES  IN 
WATER, 

Vienna    Univ.    (Austria).    Dept.    of   Theoretical 

Chemistry  and  Radiochemistry. 

N.  Getoff. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1261-1264,  October  1986.  6  fig,  21  ref. 

Descriptors:  'Radiation,  'Chloromethanes, 
Wastewater  treatment,  'Water  treatment,  Biologi- 
cal degradation,  Adsorption,  Decomposition,  Pol- 
lutants. 

Experimental  results  on  the  oxidative  radiation  in- 
duced decomposition  of  dicloromethane,  cloro- 
form  and  carbon  tetrachloride  in  neutral,  aerated 
aqueous  solutions  as  a  function  of  the  absorbed 
dose  were  reported.  The  radiolysis  of  chloroform 
was  also  studied  in  acid  and  alkaline  media.  The 
formation  of  Cl(-)  ions  was  taken  as  an  indicator 
for  the  decomposition  process.  Their  yield  as  well 
as  that  of  the  total  aldehydes  is  expressed  in  initial 
G- values.  In  the  presence  of  air,  OH,  H02,  and/or 
02(-)  and  to  some  extent  H202  are  the  active 
rediolytic  species  of  water  which  can  attack  the 
pollutant  present  and  initiate  its  oxidative  decom- 
position. In  the  case  of  chlorinated  methanes,  sev- 
eral chlorine  acids  can  be  formed  which  are  strong 
oxidizing  agents  and  can  initiate  further  pollutant 
decomposition.  (Author's  abstract) 
W87-02702 


SEA  WATER  INDUCED  ALGAL  FLOCCULA- 
TION, 

American  Univ.,  Beirut  (Lebanon).  Faculty  of  En- 
gineering and  Architecture. 
G.  M.  Ayoub,  S.-I.  Lee,  and  B.  Koopman. 
Water  Research  WATRAG,  Vol.  20,  No.   10,  p 
1265-1271,  October  1986.  6  fig,  17  ref. 

Descriptors:  'Seawater,  *Algal  control,  *Algae, 
•Flocculation,  *Oxidation  ponds,  *Wastewater 
treatment,  Coagulation,  Upgrading,  Hydrogen  ion 
concentration,  Ions,  Photosynthesis,  Effluents. 

Addition  of  seawater  in  concentrations  of  5  to  10% 
by  volume  to  oxidation  pond  effluents  having  high 
pH  causes  extensive  algal  flocculation,  allowing 
efficient  removal  of  algae  by  sedimentation.  Two 
major  reactions,  CaC03  and  Mg(OH)2  precipita- 
tion, are  effective  in  the  flocculation  of  algae  in 
oxidation  pond  effluent  by  seawater  addition.  In 
the  absence  of  seawater,  these  reactions  are  initiat- 
ed at  pH  9.5  and  11.0,  respectively.  With  seawater 
addition  the  reactions  are  initiated  at  lower  pH 
values.  Efficiency  of  algal  removal  was  dependent 
on  initial  pH  and  seawater  concentration,  but  inde- 
pendent of  initial  algal  concentration.  Effluent 
algal  concentration  was  a  function  of  all  three 
variables.  Alkalinity  was  substantially  reduced 
with  the  depletion  of  OH(-)  ions  as  a  result  of  the 
formation  and  settling  of  Mg(OH)2.  Reductions 
were  more  pronounced  at  high  pH  and  seawater 
concentrations.  While  the  studied  process  is  a  tech- 
nically viable  one,  its  applicability  must  be  estab- 
lished by  further  studies  to  resolve  the  following 
practical  aspects:  (a)  Trapping  oxidation  pond  ef- 
fluents at  periods  of  high  algal  activity  (high  pH); 
(b)  Introducing  a  reasonably  inexpensive  system 
for  seawater  feed,  mixing,  flocculation,  and  set- 
tling; (c)  Establishment  of  the  quality  of  the  treated 
effluent  to  effect  proper  disposal;  (d)  Quality  of 
sludge  produced  and  methods  of  disposal.  (Alexan- 
der-PTT) 
W87-02703 


EFFECTS  OF  CHLOROFORM  TOXICITY  ON 
METHANE  FERMENTATION, 

Drexel   Univ.,   Philadelphia,   PA.    Environmental 

Studies  Inst. 

J.  Yang,  and  R.  E.  Speece. 

Water  Research  WATRAG,  Vol.  20,  No.   10,  p 

1273-1279,  October  1986.   12  fig,   11  ref,  append. 
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Group  5D — Waste  Treatment  Processes 


Descriptors:  'Toxicity,  "Wastewater  treatment. 
•Chloroform,  'Anerobic  digestion,  'Fermentation, 
'Methane,  Methanogenesis,  Biomass,  Acclimation, 
Inhibition,  Radiotracers,  Microbial  degradation, 
Retention  time,  Temperature  effects. 

An  acetate  enriched,  methanogenic  culture  was 
able  to  acclimate  to  the  presence  of  various  con- 
centrations of  chloroform  while  fermenting  acetate 
to  methane.  The  severity  and  duration  of  the  inhi- 
bition of  methane  fermentation  by  a  slug  dose  of 
chloroform  was  proportional  to  the  toxicant  con- 
centration. The  system  with  the  longest  solids  re- 
tention time  (SRT)  could  recover  from  the  highest 
dose  of  chloroform.  Recovery  from  inhibition  was 
directly  related  to  biomass  concentration.  Methane 
fermentation  inhibition  was  directly  related  to  the 
exposure  period  of  biomass  to  chloroform  and 
toxicity  reversal  was  demonstrated  when  the  bio- 
mass was  separated  from  the  supernatant  fluid  con- 
taining chloroform.  Previous  exposure  to  chloro- 
form reduced  inhibition  due  to  subsequent  reinjec- 
tion  of  chloroform.  At  equal  biomass  concentra- 
tions, younger  cultures  proved  more  robust  and 
resistant  to  chloroform  than  older  cultures.  Re- 
duced temperature  (25  C)  significantly  delayed  re- 
covery of  gas  production  from  slug  doses  of  chlo- 
roform when  compared  to  normal  incubation  tem- 
perature (35  C).  (Alexander-PTT) 
W87-02704 


STARCH  WASTE  TREATMENT  BY  THE  ACTI- 
VATED SLUDGE  SYSTEM, 

National  Cheng  Kung  Univ.,   Tainan  (Taiwan). 

Dept.  of  Environmental  Engineering. 

C.  T.  Li,  O.  J.  Hao,  and  K.  P.  Hsueh. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1281-1289,  October   1986.   10  fig,  3  tab,   39  ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Starch,  Degradation,  Ef- 
fluents, Chemical  oxygen  demand,  Cost  analysis, 
Taiwan,  Food-processing  wastes,  Retention  time, 
Dissolved  oxygen,  Tapioca,  Biological  oxygen 
demand,  Model  studies. 

Diluted  starch  waste  (630  -  2200  mg  COD/1)  was 
easily  degraded  by  a  completely  mixed  activated 
sludge  treatment  system.  At  least  90%  of  the  influ- 
ent chemical  oxygen  demand  (COD)  and  biologi- 
cal oxygen  demand  can  be  removed  at  a  hydraulic 
detention  time  of  10  h  and  solids  retention  time  of 
4-15  days.  The  effluent  COD  concentration, 
specific  maximum  growth  rate,  and  half-saturation 
coefficient  are  all  dependent  on  the  influent  sub- 
strate concentrations.  First  order  approximation, 
the  Monod  and  multiple-substrate  activated  sludge 
models  can  be  used  to  predict  effluent  COD  con- 
centrations. Only  the  multi-substrate  model  is  ap- 
plicable under  variable  influent  substrate  concen- 
trations. Contrary  to  previous  studies,  no  sludge 
settling  problems  were  observed.  However,  the 
dissolved  oxygen  (DO)  concentration  in  the  aer- 
ation tank  must  be  maintained  above  a  critical  DO 
level  to  prevent  sludge  bulking.  The  critical  DO 
concentration  increases  as  the  food  to  microorga- 
nism ratio  increases.  Under  prolonged  mean  solids 
retention  time,  oxygen  transfer  may  be  limited  due 
to  higher  solids  concentration  and  endogenous 
oxygen  demand.  The  cost  for  a  hypothetical  acti- 
vated sludge  wastewater  plant  for  treating  corn 
starch  waste  with  a  flow  rate  of  300  cu  m/day  is 
approx.  $240000  which  is  too  expensive  for  starch 
producers  in  Taiwan.  (Alexander-PTT) 
W87-02705 


ENTEROVIRUS  REMOVAL  FROM  SEWAGE: 
THE  EFFECTIVENESS  OF  FOUR  DIFFERENT 
TREATMENT  PLANTS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Microbiology. 

O.  D.  Lewis,  F.  J.  Austin,  M.  W.  Loutit,  and  K. 

Sharpies. 

Water  Research  WATRAG,  Vol.  20,  No.   10,  p 

1291-1297,  October  1986.  3  fig,  4  tab,  22  ref. 

Descriptors:  'Enteroviruses,  'Virus  removal, 
•Wastewater  treatment,  Effluents,  Trickling  filtra- 
tion, Chlorination,  Oxidation  ponds,  Hydrogen  ion 
concentration,  Conductivity,  Suspended  solids, 
Seasonal    variation,    Filtration,    Pollutants,    Water 


quality  standards,  Coliforms,  Bacteria,  Regression 
analysis. 

Human  enterovirus  removal  from  effluents  at  four 
different  sewage  treatment  plants  was  tested:  an 
oxidation  pond  system,  two  utilizing  trickling  fil- 
tration, and  the  fourth  incorporating  sedimentation 
and  chlorination.  Virus  numbers  were  not  signifi- 
cantly reduced  by  any  of  the  treatment  plants.  No 
correlation  was  found  between  virus  number  and 
fecal  coliforms,  suspended  solids,  pH  or  conductiv- 
ity. Seasonal  fluctuations  in  virus  numbers  indicat- 
ed that  more  enteroviruses  were  present  in  the 
summer  months  than  in  the  winter.  (Author's  ab- 
stract) 
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EFFECTS  OF  CYANIDE  ON  THE  METHANO- 
GENIC DEGRADATION  OF  PHENOLIC  COM- 
POUNDS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
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Water  Research  WATRAG,  Vol.  20,  No.   10,  p 
1315-1320,  October  1986.  7  fig,  1  tab,  21  ref. 

Descriptors:  'Cyanide,  'Methanogenesis, 
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drocarbons, Effluents,  Organic  carbon,  Fermenta- 
tion. 

The  effects  of  cyanide  on  the  degradation  of 
phenol,  m-phenol,  p-phenol,  catechol  and  hydro- 
quinone  in  acclimated  methanogenic  consortia 
were  studied.  Batch  cultures  with  cyanide  concen- 
tration up  to  10  mg/1  were  monitored  for  phenolic 
removal  and  methane  production.  Results  showed 
that  the  methanogenesis  was  more  sensitive  to  cya- 
nide inhibtion  than  the  phenolic-degrading  bacte- 
ria. The  former  group  was  inhibited  by  lower 
cyanide  concentrations  and  took  longer  to  adapt  to 
the  toxicant.  Phenolic  degradation  was  slowed  to 
varying  degrees  depending  on  the  phenolic  sub- 
strate. The  additon  of  400  mg/1  acetate  or  0.01  M 
bromoethane  sulfonic  acid,  a  specific  inhibitor  of 
methanogenesis,  also  slowed  the  rates  of  phenolic 
degradation.  Thus  cyanide  can  effect  a  phenolic- 
degrading  consortium  by  causing  an  accumulation 
of  end  products  of  the  non-methanogenic  fermen- 
tation (e.g.  acetate)  because  of  the  inability  of  the 
methanogens  to  consume  them.  A  draw  and  feed 
culture  adapted  to  phenol  degradation  in  the  pres- 
ence of  5  mg/1  cyanide  was  able  to  reduce  methane 
from  feed  solutions  containing  5  mg/1  cyanide  and 
250  mg/1  phenol  at  the  same  rate  as  a  control 
culture  receiving  250  mg/1  phenol  but  no  cyanide. 
(Author's  abstract) 
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IMPROVED  METHOD  FOR  RECOVERY  OF 
ENTERIC  VIRUSES  FROM  WASTEWATER 
SLUDGES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
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The  functions  of  intracellular  polyphosphate  in  the 
biological  phosphorus  removal  process  were  inves- 
tigated The  STS  method  (a  method  for  the  frac- 
tionation of  phosphorus  in  biological  cells)  was 
used  for  the  determination  of  polyphosphate  and 
the  fractionation  of  the  intracellular  phosphorus 
compounds.  The  low  molecular  weight  (LMW) 
polyphosphate  and  the  high  molecular  weight 
(HMW)  polyphosphate  can  be  determined  sepa- 
rately by  this  method.  Radiotracer  experiments 
were  performed  using  32P-labeled  orthophosphate. 
Chemical  analyses  of  phosphorus  and  the  radioac- 
tivity measurement  were  made  simultaneously  in 
the  course  of  the  anaerobic  oxic  process.  The  mass 
transfer  of  phosphorus  among  the  phosphorus 
compounds  was  calculated  from  the  results  of  the 
radiotracer  experiment.  It  was  suggested  that  the 
LMW  polyphosphate  served  as  the  energy  source 
under  the  anaerobic  conditions  and  that  the  HMW 
polyphosphate  served  as  the  phosphorus  source  for 
the  growth  reactions.  Some  models  for  phosphorus 
transfer  in  high  phosphorus-accumulating  microor- 
ganisms were  proposed.  (Author's  abstract) 
W87-02735 


POLYPHOSPHATE  KINASE  ACTIVITY 
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Polyphosphate  kinase,  one  of  the  key  enzymes  for 
polyphosphate  accumulation  in  bacteria,  has  been 
investigated  in  pure  culture  and  activated  sludge 
samples.  Acinetobacter  lwoffi,  A.  phosphadevorus, 
and  Pseudomonas  fluorescens  appeared  to  have  a 
polyphosphate  kinase  activity,  while  Aeromonas 
hydrophila,  Bacillus  subtilis,  E.  coli,  and  Serratia 
sp.  showed  no  measurable  activity.  Enzyme  activi- 
ty in  bacteria  depends  on  environmental  conditions 
and  can  be  induced  by  anaerobic  stress  without 
modification  of  extracellular  phosphate  concentra- 
tions. Most  of  the  activated  sludge  samples  taken 
from  laboratory  pilot  plants  achieving  good  phos- 
phorus removal  did  not  present  any  measurable 
polyphosphate  kinase  activity.  Such  poor  results 
can  be  related  to  low  numbers  of  phosphorus  re- 
moving bacteria  and  inhibitory  molecules  in  sludge 
extracts.  The  only  observed  activity  was  in  pre- 
treated  sludges  and  in  sludges  submitted  in  a  batch 
reactor  to  phosphate  starvation.  However,  in  these, 
enzyme  activity  was  at  least  20  times  lower  than 
those  measured  in  pure  culture  of  A.  lwoffi.  Re- 
sults show  that  sludge  phosphate  uptake  potential 
cannot  be  predicted  by  the  measure  of  induction  of 
polyphosphate  kinase  activity.  (Doria-PTT) 
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Experimental  observations  indicate  that  the  magni- 
tude of  biological  excess  phosphorus  uptake  is 
linked  strongly  to  the  magnitude  of  P  release  in  the 
anaerobic  reactor.  A  theory  describing  the  kinetics 
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of  P  release  is  presented.  Readily  biodegradable 
COD  from  the  influent  is  converted  via  the  glyco- 
litic  pathway  into  lower  fatty  acids  by  the  non- 
polyP  heterotrophs.  The  rate  of  conversion  ap- 
pears to  be  first  order  with  respect  to  the  active 
non-polyP  organism  concentration  and  the  readily 
biodegradable  COD  concentration.  The  lower 
fatty  acids  are  sequestered  by  the  polyP  organisms, 
using  energy  obtained  from  hydrolysis  of  accumu- 
lated polyP  chains.  The  rate  of  sequestration  ap- 
pears to  be  faster  than  the  rate  of  conversion,  so 
that  the  conversion  step  is  rate-limiting  for  seques- 
tration and  hence  P  release.  An  important  parame- 
ter for  assssing  P  release  behavior  is  the  fraction  of 
the  total  sludge  in  the  reactor,  because  the  reaction 
is  first-order,  series  subdivision  of  an  anaerobic 
reactor  increases  P  release.  A  linear  relationship 
was  observed  between  the  mass  of  P  release  in  the 
anaerobic  reactor  and  the  mass  of  P  uptake  in  the 
anoxic/aerobic  part  of  the  process.  Observed  P 
release  conforms  well  to  that  predicted  over  a 
wide  range  of  wastewater  characteristics  and  proc- 
ess conditions.  (Doria-PTT) 
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READILY  BIODEGRADABLE  FRACTION  OF 
SEWAGE:  ITS  INFLUENCE  ON  PHOSPHO- 
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Various  full-scale  studies  on  the  5-stage  Bardenpho 
process  for  biological  phosphorus  removal  are  re- 
ported with  special  reference  to  the  role  of  readily 
biodegradable  substrate  in  phosphorus  removal. 
Results  indicated  that  efficient  denitrification  was 
always  a  prerequisite  for  good  phosphorus  remov- 
al. The  availability  of  fermentation  products  could 
greatly  assist  both  nitrogen  and  phosphorus  remov- 
al. Various  options  for  the  generation  of  these 
products  are  presented,  and  methods  for  the  esti- 
mation of  readily  biodegradable  substrates,  of 
which  fermentation  products  can  be  a  component, 
are  evaluated.  (Author's  abstract) 
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INTERACTION  OF  DD7FERENT  GROUPS  OF 
MICRO-ORGANISMS  IN  BIOLOGICAL  PHOS- 
PHATE REMOVAL, 

National  Inst,  for  Water  Research,  Pretoria  (South 
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Water  analysis,  Anaerobic  conditions,  Fermenta- 
tion, Bacterial  physiology,  Fatty  acids. 

Observations  under  continuous  flow  conditions  in 
a  bench-scale  activated  sludge  unit  and  in  full-scale 
nutrient  removal  activated  sludge  plants  indicated 
that  no  enhanced  biological  phosphate  removal 
was  achieved  despite  relatively  high  numbers  of 
Acinetobacter  calcoaceticus.  Total  bacteriological 
analyses  of  the  mixed  liquor  of  these  plants  indicat- 
ed that,  in  all  cases,  Aeromonas  spp.  were  present 
in  low  numbers,  particularly  Aeromonas  punctata. 
This  bacterium  is  described  as  being  able  to 
produce  acetate  as  one  of  its  major  fermentation 
end  products.  Phosphate  uptake  batch  experiments 
using  pure  cultures  showed  that  Aeromonas  punc- 
tata enhances  the  phosphate  uptake  capability  of 
Acinetobacter  calcoaceticus  by  converting  carbo- 
hydrates present  in  the  sewage  to  a  substrate  re- 
quired for  phosphate  removal.  It  was  shown  that 


the  anaerobic  zone  in  a  phosphate-removing  acti- 
vated sludge  plant  is  a  fermentation  reactor,  gener- 
ating suitable  substrates  rather  than  imposing  stress 
conditions  on  the  bacteria,  a  condition  which  was 
previously  believed  to  be  essential  for  enhanced 
phosphate  uptake.  (Author's  abstract) 
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NEW  STRATEGIES  FOR  THE  ISOLATION  OF 
MICROORGANISMS  RESPONSLBLE  FOR 
PHOSPHATE  ACCUMULATION, 
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Several  strategies  were  used  to  isolate  organisms 
involved  in  the  uptake  and  subsequent  release  of 
inorganic  phosphate  from  wastewater  sludge. 
These  included  direct  staining  for  polyphosphates 
(polyP),  growing  in  32P-inorganic  phosphate  fol- 
lowed by  autoradiography,  resistance  to  dicyclo- 
hexyl  carbodiimide  (DCCD),  an  ATPase  inhibitor, 
and  isolation  on  the  basis  of  the  buoyant  density  of 
the  cell.  Among  those  microorganisms  isolated 
were  Acinetobacter  lwoffi,  A.  calcoaceticus,  and 
Pseudomonas  vesicularis.  The  Ps.  vesicularis  cul- 
ture had  3 1  %  of  phosphate  as  polyP.  Analysis  of 
the  whole  cells  revealed  the  presence  of  polyP 
when  the  cultures  were  grown  aerobically  to  the 
late  stationary  phase,  and  its  subsequent  loss  during 
anaerobic  incubation.  Loss  of  polyP  was  also  asso- 
ciated with  a  decrease  in  buoyant  density  of  the 
cell.  In  the  presence  of  DCCD,  there  was  a  de- 
crease in  the  polyP  peak,  but  a  substantial  increase 
in  the  sugar  phosphates,  consistent  with  the  hy- 
pothesis that  polyP  is  used  as  a  reserve  energy 
source.  Ps.  vesicularis  cells  showed  a  two-fold 
increase  in  the  level  of  polyphosphatase  during 
early  stationary  phase,  but  a  30-fold  increase  in 
polyphosphate  kinase  activity  during  late  station- 
ary phase.  This  increased  enzyme  activity  is  con- 
sistent with  the  increased  polyP  synthesis  during 
late  stationary  phase.  (Author's  abstract) 
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PHOSPHORUS  UPTAKE  BY  KLEBSLELLA 
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Pure  cultures  of  Klebsiella  pneumoniae  and  Acine- 
tobacter calcoaceticus  can  be  induced  to  accumu- 
late large  amounts  of  phosphorus  (P)  when  P- 
starved  cultures  are  enriched  with  phosphorus 
either  in  suspended  growth  or  immobilized  cell 
reactors.  Suspended  growth  cultures  of  K.  pneu- 
moniae were  found  to  be  more  efficient  than  those 
of  A.  calcoaceticus.  The  absolute  rate  of  P  accu- 
mulation measured  for  a  K.  pneumoniae  culture 
was  among  the  highest  ever  reported  in  the  litera- 
ture. In  an  immobilized  cell  system,  which  facili- 
tates the  separation  of  the  cells  (for  recycling)  from 
the  liquid  phase,  K.  pneumoniae  cells  entrapped  in 
agar  gel  beads  remained  viable  and  continued  to 
accumulate  P.  K.  pneumoniae  cultures  also  showed 
a  high  capacity  for  removing  dissolved  phosphate 
from  municipal  wastewater,  with  greater  than  95% 
P  removal  in  two  hours.  These  studies  suggest  the 
important  role  such  high-phosphate  accumulating 
bacteria  may  play  in  wastewater  treatment  systems 
designed  for  enhanced  biological  phosphorus  re- 
moval. (Author's  abstract) 
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A  specialized  group  of  bacteria  belonging  to  the 
genus  Acinetobacter  have  a  unique  phosphate  me- 
tabolism. Acinetobacter  strain  210A  was  grown  in 
batch  and  continuous  cultures  in  an  acetate 
medium.  During  aerobic  growth,  the  cells  accumu- 
lated phosphate  and,  under  anaerobic  conditions, 
the  greater  part  of  this  phosphate  was  released. 
This  phosphate  release  requires  actively  metaboliz- 
ing cells,  and  cannot  be  obtained  with  cells  from 
the  stationary  growth  phase.  The  P  content  of  the 
cells  varied  from  6%  to  10%  of  the  dry  matter, 
and  phosphate  uptake  continued  for  months  as 
long  as  carbon  and  nitrogen  sources,  inorganic 
salts,  and  oxygen  were  present.  The  rate  of  phos- 
phate release  increases  considerably  upon  addition 
of  acetate  and  another  reduced  C  source,  although, 
after  24  hours  of  anaerobiosis,  results  obtained  with 
or  without  additions  were  similar.  The  obtained 
phosphate  release  of  pure  cultures  of  Acineto- 
bacter was  lower  than  that  of  activated  sludge 
containing  25-50%  acinetobacters.  However,  the 
sludge  liquid  might  have  contained  very  low 
amounts  of  appropriate  carbon  compounds  for  the 
metabolism  of  this  Acinetobacter  species.  (Doria- 
PTT) 
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Phosphate  metabolism  was  investigated  in  relation 
to  biological  phosphorus  removal.  Bacterial  popu- 
lation studies  of  activated  sludge  plants  revealed 
the  predominance  of  Acinetobacter  spp.;  studies  of 
these  isolates  showed  a  number  of  strains  capable 
of  reducing  nitrate  to  nitrogen.  Growth  of  Acine- 
tobacter isolates  on  a  variety  of  carbon  sources 
showed  that  not  only  growth,  but  also  polyphos- 
phate accumulation  is  stimulated  by  short-chain 
carbon  compounds,  such  as  acetate  and  butyrate, 
which  are  products  of  bacterial  fermentation. 
Assays  of  anaerobic  zone  mixed  liquor  samples 
indicated  high  activity  of  key  enzymes  in  the  for- 
mation of  these  compounds.  Phosphate  uptake 
under  various  conditions  underlined  the  sensitivity 
of  bacterial  phosphorus  metabolism  to  external  fac- 
tors. The  origin  of  the  orthophosphate  released  in 
the  anaerobic  zone  points  strongly  to  hydrolysis  of 
polyphosphate  to  orthophosphate  rather  than  the 
formation  of  adenosine  triphosphate  (ATP).  The 
anaerobic  zone  is  seen  as  a  qualifying  zone  where 
cells  are  preconditioned  for  optimum  phosphorus 
removal  in  subsequent  zones.  (Doria-PTT) 
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Group  5D — Waste  Treatment  Processes 


AUT-ECOLOGICAL  STUDY  OF  ACINETO- 
BACTER  IN  ACTIVATED  SLUDGE, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Microbi- 
ology and  Plant  Pathology. 
T.  E.  Cloete,  P.  L.  Steyn,  and  L.  Buchan. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  11/12,  p  139-146,  1985.  5  tab,  8  ref. 

Descriptors:  *Acinetobacter,  'Wastewater  treat- 
ment, 'Activated  sludge,  'Phosphorus  removal, 
•Bacterial  physiology,  Activated  sludge  process, 
Sludge,  Phosphorus,  Phosphates,  Ecology,  Micro- 
biological studies,  Bacteria,  Population  density, 
Density,  Accumulation,  Biological  treatment. 

Data  are  reported  on  the  role  of  Acinetobacter  in 
phosphate  removal  in  activated  sludge.  The  fluo- 
rescent antibody  (FA)  technique  indicated  that 
Acinetobacter  was  present  in  numbers  exceeding 
one  million  organisms  per  cu  cm  throughout  all 
zones  of  the  activated  sludge  process,  with  higher 
numbers  occurring  in  the  aeration  zone.  Acineto- 
bacter numbers  remained  constant  whether  phos- 
phate was  removed  or  not.  Combined  electron 
microscopy  and  electron  dispersive  micro-analysis 
of  X-rays  (EDAX)  furthermore  indicated  that  bac- 
teria from  phosphate-removing  activated  sludge 
plants  contained  phosphate  granules,  whereas 
those  from  non-removing  plants  or  from  plants 
where  removal  had  stopped  did  not  contain  phos- 
phate granules  at  all.  It  was  concluded  that  no 
major  population  shifts  of  Acinetobacter  occurred 
in  activated  sludge,  and  that  the  process  of  phos- 
phate accumulation  is  induced  in  Acinetobacter. 
However,  Acinetobacter  never  occurred  in  num- 
bers large  enough  to  account  for  phosphate  remov- 
al to  the  extent  sometimes  observed  in  activated 
sludge.  (Author's  abstract) 
W87-02744 


EXCHANGE  OF  ORGANICS,  PHOSPHATE 
AND  CATIONS  BETWEEN  SLUDGE  AND 
WATER  IN  BIOLOGICAL  PHOSPHORUS  AND 
NITROGEN  REMOVAL  PROCESSES, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

E.  Arvin,  and  G.  H.  Kristensen. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  147-162,  1985.  9  fig,  3  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
compounds,  'Phosphates,  'Cations,  'Sludge, 
'Phosphorus  removal,  'Nitrogen  removal,  'Bio- 
logical treatment,  Phosphorus,  Wastewater,  Nitro- 
gen, Nutrient  removal,  Anaerobic  digestion,  Di- 
gestion, Biodegradation,  Potassium,  Magnesium, 
Calcium,  Anaerobic  conditions. 

The  stripping  of  phosphorus,  potassium,  and  mag- 
nesium, and  uptake  of  organic  substrate  and  calci- 
um were  studied  in  the  anaerobic  reactors  of  two 
biological  phosphorus  and  nitrogen  removal  plants. 
Most  of  the  experiments  were  performed  in  batch 
systems  simulating  the  function  of  the  anaerobic 
reactor.  Acetate,  propionate,  and  lactate  addition 
to  the  sludge  under  anaerobic  conditions  resulted 
in  a  significant  P  release.  The  P  release  with  glu- 
cose was  significantly  smaller.  Approximate  values 
for  the  Delta-P/Delta-COD  ratios  were  estimated. 
Average  Delta-K/Delta-P  and  Delta-Mg/Delta-P 
values  were  estimated  to  about  0.29  and  0.25  mg/ 
mg,  respectively.  Phosphate  appears  to  be  precipi- 
tated simultaneously  with  the  biological  P-strip- 
ping.  About  60%  of  the  total  phosphate  was  found 
to  be  precipitated,  irrespective  of  the  total  P  con- 
tent in  the  sludge.  Calcium  and  magnesium  are  the 
dominating  counterions,  the  (Ca  +  Mg)/P  molar 
ratio  being  about  1.1.  Some  iron  appears  also  to  be 
associated  with  the  phosphate,  0.6%  of  the  dry 
sludge.  (Author's  abstract) 
W87-02745 


BIOLOGICAL  PHOSPHORUS  REMOVAL  IN 
COMBINATION  WITH  SIMULTANEOUS  PRE- 
CIPITATION, 

G.  Spatzierer,  C.  Ludwig,  and  N.  Matsche. 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  11/12,  p  163-176,  1985.  II  fig,  5  tab,  9  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,    'Biological    treatment,    'Performance 


evaluation,  'Biological  wastewater  treatment,  Nu- 
trient removal,  Phosphorus,  Nitrification,  Denitri- 
fication,  Anaerobic  conditions,  Activated  sludge, 
Bulking  sludge,  Sludge,  Nitrogen  removal,  Nitro- 
gen. 

Two  treatment  plants  with  nitrification-denitrifica- 
tion  and  simultaneous  precipitation  of  P  were  oper- 
ated with  an  anoxic-anaerobic  aeration  tank  to 
obtain  biological  P  removal.  The  results  indicated 
that  a  complete  denitrification  is  essential  in  the 
first  tank  to  obtain  release  and  biological  uptake  of 
phosphorus.  Low  loading  in  one  plant  resulted  in 
incomplete  denitrification  and  a  biological  P  re- 
moval of  only  60%.  The  dosage  of  a  reduced 
amount  of  precipitant  indicated  a  combined  action 
of  chemical  and  biological  P  removal.  In  another 
plant  with  the  same  mode  of  operation  (two  aer- 
ation tanks,  of  which  the  first  was  kept  anoxic- 
anaerobic),  a  biological  P-removal  of  more  than 
90%  was  obtained  under  optimal  process  condi- 
tions. Removal  efficiency  was  reduced  by  low 
temperatures:  this  effect  could  be  counteracted  by 
reduced  amount  of  precipitant.  (Doria-PTT) 
W87-02746 


PHOSPHORUS  REMOVAL  AT  LOW  SLUDGE 
LOADINGS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  H.  Rensink,  H.  J.  G.  W.  Donker,  and  T.  S.  J. 

Simons. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  177-186,  1985.  9  fig,  5  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Domestic 
wastes,  'Phosphorus  removal,  'Sludge,  'Perform- 
ance evaluation,  'Pilot  plants,  Nutrient  removal, 
Fatty  acids,  Rainfall,  Retention  time,  Phosphorus, 
Anaerobic  conditions,  Plug  flow,  Flow. 

Pilot  plant  studies  for  phosphorus  removal  with 
settled  domestic  wastewater  at  low  loadings  result- 
ed in  40-50%  P-removal.  Addition  of  100  mg 
acetic-acid-Chemical  oxygen  demand  (COD)  per 
liter  wastewater  at  low  sludge  loadings  showed  a 
P-removal  of  more  than  97.5%,  even  at  long  peri- 
ods of  rainfall.  Instead  of  dosing  acetic  acid,  ex- 
periments were  carried  out  by  prolongation  of  the 
sludge  retention  time  in  the  anaerobic  zone  to 
promote  production  of  low  fatty  acids.  Stirring  for 
half  an  hour  followed  by  three  hours  non-stirring 
of  the  anaerobic  zone  improved  the  P-uptake  to 
79%.  Since  the  latter  method  did  not  lead  to  P- 
effluent  values  of  less  than  1  mg/1,  biological  P- 
removal  experiments  were  carried  out  supported 
by  partly  P-stripping  of  the  sludge.  The  P-effluent 
content  dropped  to  a  constant  value  of  0.4  mg  P/l, 
or  more  than  97.5%  P-removal.  The  P-effluent 
value  remained  0.4  mg  P/l  during  long  periods  of 
rainfall.  (Doria-PTT) 
W87-02747 


FACTORS  AFFECTING  BIOLOGICAL  RE- 
MOVAL OF  PHOSPHORUS, 

Kurita  Water  Industries  Ltd.,  Yokohama  (Japan). 

Kurita  Cental  Labs. 

T.  Fukase,  M.  Shibata,  and  Y.  Miyaji. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  187-198,  1985.  10  fig,  5  tab,  3  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Biological  treatment,  'Pilot  plants, 
•Performance  evaluation,  'Optimization,  'Phos- 
phorus, Nutrient  removal,  Anaerobic  conditions, 
Aerobic  conditions,  Municipal  wastewater,  Reten- 
tion time,  Activated  sludge  process. 

A  pilot  plant  study  on  biological  removal  of  phos- 
phorus was  conducted  over  15  months  to  obtain 
optimum  operational  conditions  and  evaluate  proc- 
ess performance.  The  pilot  plant  was  composed  of 
an  anaerobic  zone  followed  by  an  aerobic  zone, 
and  had  a  capacity  of  treating  100  cu  m  municipal 
wastewater  per  day.  In  the  anaerobic  zone,  biologi- 
cal oxygen  demand  (BOD)  loading  rates  and  BOD 
to  MLSS  ratios  were  found  to  be  important  fac- 
tors. In  the  aerobic  zone,  on  the  other  hand,  the 
hydraulic  retention  time  had  a  significant  influence 
on  the  phosphorus  removal  efficiency.  For  success- 
ful  removal  of  phosphorus,  a  shorter  hydraulic 


retention  time  in  the  aerobic  zone  along  with  ap- 
propriate parameters  in  the  anaerobic  zone  are 
essential  (BOD  loading  rate  less  than  or  equal  to  2 
kg-BODAg-MLSS  day,  BOD  to  MLSS  ratio  less 
than  or  equal  to  0. 1  kg-BOD/kg-MLSS).  (Author's 
abstract) 
W87-02748 


IMPORTANCE  OF  THE  ACDXKJENIC  MI- 
CROFLORA IN  BIOLOGICAL  PHOSPHORUS 
REMOVAL, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

M.  Meganck,  D.  Malnou,  P.  Le  Flohic,  G.  M. 
Faup,  and  J.  M.  Rovel. 

Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  11/12,  p  199-212,  1985.  6  fig,  8  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Biological  treatment,  'Bacteria,  'Nitro- 
gen removal,  'Microbiological  studies,  Nutrient 
removal,  Phosphorus,  Nitrogen,  Nitrification, 
Sludge,  Bacterial  physiology,  Fatty  acids,  Eu- 
trophication,  Denitrification,  Pilot  plants,  Europe. 

Laboratory  and  semi-industrial  scale  pilot  plant 
experiments  were  carried  out  to  study  the  possibili- 
ty of  simultaneous  biological  nitrogen  and  phos- 
phorus removal  under  European  winter  tempera- 
ture conditions.  Whereas  nitrogen  removal  re- 
quires very  long  aerated  sludge  ages,  phosphorus 
removal  seems  to  be  somewhat  inhibited  by  the 
low  sludge  loadings.  Experiments  with  fatty  acid 
addition  to  the  influent  wastewater  have  shown  the 
acidogenic  phase  to  be  the  step  most  sensitive  to 
low  load  conditions.  The  phosphorus  release  and 
uptake  mechanism  in  itself  may  be  slowed  down  by 
lower  temperatures,  but  still  has  some  activity.  A 
microbiological  study  of  the  organisms  in  the 
sludge  undertaken  to  discover  which  organisms 
were  responsible  for  the  different  steps  in  the  phos- 
phorus removal  mechanism,  indicated  the  presence 
of  a  considerable  number  of  bacteria  belonging  to 
the  Pseudomonas  genus  and  to  the  Aeromonas 
group.  In  three  of  four  screenings,  bacteria  of  the 
Acinetobacter-Moraxella  group  were  also  present. 
(Author's  abstract) 
W87-02749 


BIOLOGICAL  PHOSPHORUS  AND  NITRO- 
GEN REMOVAL  AT  AN  EXPERIMENTAL 
FULL  SCALE  PLANT  IN  THE  UK., 

Satec  Ltd.,  Crewe  (England). 

A.  G  Best,  C.  J.  Hatton,  A.  J.  Rachwal,  and  B. 

Hurley. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.   11/12,  p  213-232,   1985.   16  fig,   18  ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus 
removal,  'Nitrogen  removal,  'Nutrient  removal, 
'Activated  sludge  process,  'Wastewater  facilities, 
'Biological  treatment,  Aeration,  Anaerobic  condi- 
tions, Denitrification,  Biological  wastewater  treat- 
ment, Wastewater  treatment,  Monitoring,  Nitrifi- 
cation, Activated  sludge,  Sludge,  Cost  analysis, 
Performance  evaluation,  Cost-benefit  analysis. 

A  project  to  improve  the  performance  of  a  con- 
ventional diffused  air  activated  sludge  plant  was 
carried  out  by  the  Thames  Water  Authority  on  a 
4,000  cu  m/day  stream  from  1981-1984.  The  modi- 
fied plant  (ROTANOX)  comprised  the  use  of 
rotary  flow  through  two  adjacent  aeration  lanes 
with  an  anoxic  section  for  denitrification.  In  the 
last  year  of  the  study,  an  anaerobic  zone  was 
created  at  the  front  of  the  plant,  and  biological 
phosphorus  removal  was  monitored  after  establish- 
ment of  the  necessary  operating  conditions.  An 
effluent  with  a  mean  of  4  mg/1  BOD,  1 1  mg/1  SS, 
and  2  mg/1  NH3-N  was  achieved  during  the  first 
two  years  of  operation;  energy  consumption  was 
reduced  by  15%.  In  the  final  year,  a  mean  total  P 
removal  of  5.7  mg/1  was  recorded  with  the  highest 
monthly  average  being  10  mg/1  removal.  This  was 
equivalent  to  mean  percentage  removal  of  40% 
and  47%,  respectively.  (Doria-PTT) 
W87-02750 
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POLYMER  FLOTATION  AND  ACTIVATED 
CARBON  ADSORPTION  TREATMENT  FOR  IN 
SITU  TAR  SAND  PROCESS  WATER, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

W.  F.  McTernan,  W.  E.  Blanton,  G.  D.  Boardman, 

B.  T.  Nolan,  and  D.  J.  Kocornik. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 

p  154-158,  August  1986.  4  fig,  5  tab,  11  ref. 

Descriptors:  •Polymers,  'Activated  carbon,  'Ad- 
sorption, 'Wastewater  treatment,  'Flotation,  'In- 
dustrial wastewater,  'Process  water,  'Performance 
evaluation,  Carbon,  Wastewater,  Chromatography, 
Organic  compounds,  Chemical  analysis,  Water 
analysis,  Effluents,  Toxicity. 

Process  waters  collected  during  a  Department  of 
Energy's  in  situ  tar  sand  extraction  experiment 
near  Vernal,  Utah  were  treated  by  polymer-assist- 
ed induced  air  flotation  and  activated  carbon  ad- 
sorption. The  flotation  process  removed  more  than 
99%  of  the  organic  load  as  emulsified  bitumen,  but 
did  little  to  reduce  residual  toxicity  in  the  effluents. 
Activated  carbon  adsorption  was  needed  to 
remove  the  toxic  materials  from  the  waste  stream. 
Polymer  doses  were  quite  high,  indicating  that 
additional  testing  may  be  warranted.  GC/MS  anal- 
ysis, using  a  modification  of  EPA  Method  625, 
yielded  an  estimated  2,000  compounds  in  the  un- 
created process  water.  Internal  and  recovery  stand- 
ards present  at  10  ppm  were  totally  obscured  in  the 
shromatogram.  Flotation  effluents  contained  39 
identified  organic  compounds,  none  of  which  was 
listed  on  EPA's  hazardous  chemicals  list.  Internal 
and  recovery  standards  were  immediately  visible 
in  the  chromatogram.  The  GC/MS  analysis  was 
unable  to  determine  the  chemical  basis  for  the 
toxic  properties  present.  It  is  concluded  that  the 
smerging  tar  sand  production  industry  may  require 
the  development  of  innovative  monitoring  proto- 
:ols  to  gauge  its  impacts.  (Doria-PTT) 
W87-02751 


APPLICATION  OF  ALUMINAS  IN  WATER 
TREATMENT, 

Aluminum  Co.  of  America,  Alcoa  Center,  PA. 

Alcoa  Labs. 

H.  L.  Fleming. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 

p   159-166,  August   1986.   16  fig,  2  tab,   31   ref. 

Descriptors:  'Alumina,  'Process  water,  'Ground- 
water, 'Water  treatment,  'Wastewater  treatment 
'Adsorption,  'Technology,  'Performance  evalua- 
tion, Wastewater,  Selenium,  Dissolved  solids, 
Metal-finishing  wastes,  Heavy  metals. 

Removal  of  contaminants  from  process  and  waste 
water  by  adsorption  with  transition  aluminas  is 
receiving  increased  attention.  As  separation  re- 
quirements become  more  stringent,  the  advent  of 
xintrolled  surface  chemistry  and  pore  morphology 
in  adsorbent  processing  has  resulted  in  innovative 
application  of  these  materials  to  water  treatment. 
Current  technology  is  reviewed.  Emerging  proc- 
sses  utilizing  these  versatile  materials  are  exam- 
ined. Potential  applications  include  removal  of  se- 
lenium and  trihalocarbons  from  groundwater,  re- 
moval of  dissolved  organic  compounds  (especially 
:arboxylic  acids),  alcohol/water  separation,  re- 
moval of  heavy  metals  from  electroplating  wastes, 
md  treatment  of  amine-containing  waters.  (Doria- 
PTT) 
W87-02752 


DEVELOPMENT  OF  A  COMBINED  ULTRA- 
FILTRATION AND  CARBON  ADSORPTION 
SYSTEM  FOR  INDUSTRIAL  WASTEWATER 
REUSE  AND  PRIORITY  POLLUTANT  RE- 
MOVAL, 

ARATEX  Services,  Inc.,  Encino,  CA. 
G.  Van  Gils,  and  M.  Pirbazari. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  167-170,  August  1986.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Ultrafiltration,  'Activated  carbon, 
•Laundry  wastewater,  'Adsorption,  'Industrial 
wastewater,  'Water  reuse,  'Wastewater  treatment, 
'Performance  evaluation,  Optimization,  Cost  anal- 
ysis, Coagulation,  Pilot  plants,  Flocculation,  Sedi- 


mentation, Heavy  metals,  Odors,  Organoleptic 
properties,  Water  properties,  Color  removal,  Opti- 
cal properties. 

Experiments  have  been  carried  out  to  help  develop 
cost-effective  wastewater  treatment  systems  for  the 
industrial  laundry  industry.  Bench-scale  investiga- 
tions were  conducted  to  optimize  the  coagulation, 
ultrafiltration,  and  adsorption  processes  through 
the  use  of  jar  tests,  adsorption  equilibrium  studies, 
and  other  procedures.  This  was  followed  by  a  pilot 
plant  study  and  a  full-scale  system  designed  to 
handle  180  gallons  per  minute  of  wastewater  flow. 
The  full-scale  system  consists  of  fine  screening  and 
equalization,  coagulation  (using  hydrated  lime)  and 
flocculation,  settling,  ultrafiltration  with  activated 
carbon,  and  permeate  neutralization  (with  sulfuric 
acid).  System  performance  has  been  satisfactory; 
the  high  flux  rates  attained  in  the  pilot  study  were 
achieved  in  the  full-scale  system  even  though  the 
levels  of  wastewater  oils  and  greases  were  higher. 
Removal  of  conventional  pollutants  has  been  simi- 
lar to  pilot-plant  results,  with  reduction  in  suspend- 
ed solids  and  freon-extractable  oils  and  greases 
always  greater  than  90%.  Heavy  metals  were  re- 
moved, mostly  to  below  detection  limits.  Odors 
and  colors  appear  to  have  been  removed.  Evalua- 
tions are  continuing  to  determine  the  steady-state 
and  long-term  impact  of  product  water  reuse  and 
to  measure  the  cost-effectiveness  of  this  treatment 
process.  (Doria-PTT) 
W87-02753 


ORTHANILIC  ACID  AND  ANALOGUES  AS 
CARBON  SOURCES  FOR  BACTERIA: 
GROWTH  PHYSIOLOGY  AND  ENZYMIC  DE- 
SULPHONATION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Mikrobiologiscb.es. 

T.  Thurnheer,  T.  Kohler,  A.  M.  Cook,  and  T. 

Leisinger. 

Journal  of  General  Microbiology  JGMIAN,  Vol. 

132,  No.  5,  p  1215-1220,  May  1986.  1  fig,  2  tab,  29 

ref. 

Descriptors:  'Carbon  cycle,  'Desulfonation,  'Bac- 
teria, 'Orthanilic  acid,  'Growth,  'Bacterial  physi- 
ology, 'Enzymes,  'Sulfur  cycle,  Carbon,  Metabo- 
lism, Sulfur,  Sulfur  compounds,  Aerobic  condi- 
tions, Culture  media,  Culturing  techniques,  Micro- 
biological studies,  Pseudomonas,  Sulfonates,  Bio- 
degradation,  Degradation,  Wastewater  treatment. 

Carbon-limited  aerobic  batch  enrichment  media 
were  used  to  isolate  17  bacteria  able  to  degrade 
orthanilic  acid  (2-aminobenzenesulfonic  acid),  sul- 
fanilic  acid,  sulfonamide,  4-sulfobenzoic  acid,  and 
benzene-,  toluene-,  and  phenolsulfonic  acids.  Each 
organism  was  capable  of  utilizing  one  to  three  of 
the  substances.  Strain  O-l,  a  Pseudomonas  sp.  uti- 
lizing three  of  these  compounds,  was  studied  in 
detail.  A  complete  mass  balance  was  obtained  for 
the  growth  of  the  organism  in  medium  containing, 
for  example,  orthanilic  acid,  and  a  specific  growth 
rate  of  0.1/h  was  observed.  Cell  extracts  desulfon- 
ated  six  aromatic  sulfonates.  The  enzyme(s)  was 
soluble  and  was  not  synthesized  in  succinate- 
grown  cells.  Enzyme  activity  was  dependent  on 
the  presence  of  catalytic  amounts  of  NAD(P)H. 
(Author's  abstract) 
W87-02781 


ANAEROBIC  TREATMENT  OF  COKE  PLANT 
WASTE  WATER, 

Centre  d'Etude  et  de  Documentation  de  l'Environ- 
nement,  Liege  (Belgium). 
F.  Edeline,  G.  Lambert,  and  H.  Fatticcioni. 
Process  Biochemistry  PRBCAP,  Vol.  21,  No.  2,  p 
58-60,  April  1986.  5  fig,  2  tab,  4  ref. 

Descriptors:  'Anaerobic  digestion,  'Coke  wastes, 
'Wastewater,  'Wastewater  treatment,  'Industrial 
wastewater,  Biodegradation,  Biological  treatment, 
Digestion,  Activated  carbon,  Carbon,  Fluidized 
bed  process,  Phenol. 

Coke  plant  wastewater  has  been  successfully  treat- 
ed by  means  of  a  two-stage  anaerobic  reactor.  No 
prior  dilution  is  required  if  the  total  phenol  content 
does  not  exceed  1,250  mg/1.  The  reactor  consists 
of  an  activated  carbon  fluidized  bed  followed  by  a 


polyurethane  foam  fixed  bed.  Effluent  phenol  is 
less  than  10  mg/1,  although  sulfocyanide  is  not 
removed.  (Doria-PTT) 

W87-02783 


SALMONELLAE  AND  POLLUTION  INDICA- 
TOR BACTERIA  IN  MUNICIPAL  AND  FOOD 
PROCESSING  EFFLUENTS  AND  THE  CORN- 
WALLIS  RTVER, 

Environmental    Protection    Service,    Dartmouth 

(Nova  Scotia). 

A.  S.  Menon. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

31,  No.  7,  p  598-603,  July  1985.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Salmonella,  'Bacteria,  'Bioindica- 
tors,  'Municipal  wastewater,  'Effluents,  'Food- 
processing  wastes,  'Water  quality,  Indicators, 
Wastewater,  Industrial  wastes,  Coliforms,  Strepto- 
coccus, Aeromonas,  Water  quality  control,  Water 
quality  management,  Water  quality  standards,  Bac- 
terial analysis,  Water  analysis. 

A  study  was  conducted  to  determine  the  incidence 
of  fecal  coliforms,  fecal  streptococci,  Aeromonas 
hydrophila,  and  Salmonella  spp.  in  the  waste  dis- 
charges of  seven  sewage  treatment  plants  and 
seven  food-processing  plants  located  along  the 
Cornwallis  River  in  Nova  Scotia,  Canada.  Surface 
water  samples  were  also  collected  from  13  loca- 
tions in  the  river  to  assess  the  impact  of  these 
waste  discharges  on  the  receiving  water  quality 
The  final  effluents  from  most  of  the  plants  were 
found  to  be  of  very  poor  bacteriological  quality, 
the  number  of  indicator  bacteria  being  comparable 
with  those  found  in  raw  sewage.  Salmonellae  were 
isolated  from  the  effluents  of  the  meat  and  poultry 
plants  and  five  of  the  seven  sewage  treatment 
plants  surveyed.  No  salmonellae  were  detected  in 
the  effluents  of  the  fruit  and  vegetable  canneries. 
The  impact  of  the  discharge  of  untreated  municipal 
and  food-processing  wastes  on  the  Cornwallis 
River  water  quality  was  demonstrated  by  the  re- 
covery of  five  Salmonella  serotypes,  and  by  fecal 
coliform  counts  exceeding  the  recommended  limit 
for  bathing  and  shellfish  harvesting.  (Author's  ab- 
stract) 
W87-02815 


BIOLOGICAL  PHOSPHORUS  REMOVAL:  A 
TECHNOLOGY  EVALUATION, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

M.  J.  Tetreault,  A.  H.  Benedict,  C.  Kaempfer,  and 

E.  F.  Barth. 

Water    Pollution    Control    Federation    Journal 

JWPFA,  Vol.  58,  No.  8,  p  823-837,  August  1986. 

11  fig,  11  tab,  22  ref.  EPA  Contract  68-03-1818. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Phosphorus,  'Biological  wastewater 
treatment,  'PhoStrip  process,  Activated  sludge 
process,  Performance  evaluation,  Biological  proc- 
ess, Anaerobic  treatment,  Sludge  blankets. 

Phosphorus  removal  was  studied  at  four  full-scale 
plants.  The  PhoStrip  and  operationally  modified 
activated  sludge  processes  achieved  effluent  total 
phosphorus  concentrations  less  than  1  mg/liter 
under  nitrifying  conditions  without  tertiary  treat- 
ment. To  achieve  this  level,  both  soluable  and 
suspended  phosphorus  had  to  be  removed.  The 
PhoStrip  process  is  effective  at  lower  ratios  of 
BOD:total  P  because  its  sidestream  chemical  phos- 
phorus removal  process  is  a  flexible  operation. 
Good  performance  in  the  operationally  modified 
activated  sludge  processes  was  attributed  to  favor- 
able influent  wastewater  characteristics  (BOD:total 
P  ratio  >  20  and  soluble  BOD:soluble  P  ratio  > 
12-15).  Nitrification  and  denitrification  were  com- 
patable  with  phosphorus  removal.  Nitrification  af- 
fected performance  only  when  effluent  total  P  was 
<  1  mg/liter.  Adequate  aeration  (>2  mg/liter  of 
dissolved  oxygen)  aided  phosphorus  uptake.  To 
minimize  anaerobic  conditions  the  sludge  blanket 
levels  were  maintained  at  <  1  ft  in  the  secondary 
clarifiers.  Phosphorus  recirculation  to  the  main- 
stream process  was  reduced  by  effective  solids 
processing.  (Cassar-PTT) 
W87-02820 
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NUTRIENT  TRANSFORMATION  IN  RETEN- 
TION/DETENTION PONDS  RECEIVING 
HIGHWAY  RUNOFF, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
Y.  A.  Yousef,  T.  Hvitved-Jacobsen,  M.  P. 
Wanielista,  and  R.  D.  Tolbert. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  8,  p  838-844,  August  1986.  9 
fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Detention 
ponds,  *  Nitrification,  *Denitrification,  'Retention 
ponds,  *Ponds,  'Highway  runoff,  'Nutrients, 
Phosphorus,  Nitrogen,  Sediments,  Sediment-water 
interfaces. 

Two  retention  ponds  in  Florida  receiving  highway 
runoff  were  studied.  The  calculated  phosphorus 
and  nitrogen  loadings  were  5.5  and  34.6  g/sq  m/a 
for  the  M  ait  land  pond  and  1.5  and  6.8  g/sq  m/year 
for  the  EPCOT  pond,  respectively.  About  99%  of 
the  total  phosphorus  loading  had  accumulated  in 
the  sediments,  and  85-90%  of  the  total  nitrogen 
input  had  been  removed,  probably  by  denitrifica- 
tion.  It  was  believed  that  an  anaerobic  environ- 
ment at  the  water  sediment  interface  enhanced 
phosphorus  removal  and  facilitated  nitrification/ 
denitrification.  The  older  pond  (Maitland)  showed 
higher  removal  efficiency  than  the  newer  EPCOT 
pond.  Recommendations  derived  from  this  study 
included  (1)  A  surface  area  representing  6%  of  the 
drainage  basin  area  can  have  loadings  as  high  as  5 
and  30  g/sq  m/year  for  total  P  and  total  N,  respec- 
tively. (2)  An  aerobic  environment  at  the  sediment- 
water  interface  is  important.  To  achieve  this, 
ponds  should  be  no  greater  than  1.5  to  2.0  meters 
deep.  (3)  Maintenance  procedures  should  be  devel- 
oped based  on  older  ponds,  perhaps  15-20  years 
old.  (Cassar-PTT) 
W87-02821 


SLNGLE-SLUDGE  NITROGEN  REMOVAL: 
MODELING  AND  EXPERIMENTAL  RESULTS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

Y.  Argaman,  and  A.  Brenner. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.  8,  p  853-860,  August  1986. 

12  fig,  1  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Nutrients, 
•Nitrogen,  'Model  studies,  'Biological  wastewater 
treatment,  'Single-sludge  system,  Activated  sludge 
process,  Denitrification,  Mathematical  models,  Al- 
kalinity, Nitrates,  Chemical  oxygen  demand. 

Four  continuous-flow  activated  sludge  units  were 
operated  in  the  single-sludge  mode.  The  feed  was 
domestic  wastewater  spiked  with  carbonaceous  or- 
ganics  and  ammonium  chloride.  Kinetic,  stoichio- 
metric and  materials  balance  equations  were  exam- 
ined and  incorporated  into  a  mathematical  model 
for  design  purposes.  The  main  conclusions  of  the 
study  were  as  follows:  (1)  The  aerobic  basin  of  a 
single-sludge  system  must  provide  an  aerobic 
sludge  age  greater  than  a  critical  value  (2.5  days  at 
20  C).  (2)  The  reaction  is  described  as  first-order 
with  a  nondegradable  residual.  The  rate  coefficient 
was  0.026  liters/mg/d  and  the  nondegradable  frac- 
tion was  14  mg/liter.  (3)  Nitrate  utilization  coeffi- 
cients were  0.144  g  nitrate-N/g  COD  and  0.007  g 
nitrate-N/g  Volatile  suspended  solids  (VSS)/d.  (4) 
Alkalinity  data  is  useful  for  monitoring  and  control 
of  the  single-sludge  process.  (5)  The  minimum 
attainable  effluent  nitrate  is  inversely  proportional 
to  the  overall  recycle  rate.  (6)  The  autotroph  frac- 
tion increased  with  increasing  ammonia-to-COD 
removal  ratio.  The  fraction  of  the  heterotrophs 
that  denitrify  depends  on  the  actual  denitrified 
nitraate-to  removed  COD  ratio.  (Cassar-PTT) 
W87-02823 


WATERFORD     TREATMENT     PLANT     -     A 
SMALL  TOWN  LAGOON  SYSTEM, 

Loudoun  County  Sanitation  Authority,  Leesburg, 

VA. 

T.  Jackson,  and  D.  C.  Hammes. 

Operations  Forum,  Vol.  3,  No.  7,  p   14-19,  July 

1986.  3  fig. 


Descriptors:  'Wastewater  treatment,  'Lagoons, 
Chlorination,  Aeration,  Algal  control,  'Waterford, 
Virginia,  Flow  distribution,  Biological  wastewater 
treatment. 

The  wastewater  treatment  facility  at  Waterford, 
Virginia,  preserves  the  historic  and  artistic  envi- 
ronment of  the  village  while  meeting  discharge 
standards.  The  $750,000  collection  system  and  aer- 
ated lagoon  facility,  designed  for  an  average  flow 
of  58,000  gallons  per  day,  uses  the  process  of 
extended  aeration  through  aerobic  lagoons.  Its 
components  are  a  raw  wastewater  pumping  station, 
flow  distribution  boxes,  two  aerobic  lagoons,  two 
biological  solids  spearation  units,  and  chlorine  dis- 
infection unit.  Several  special  techniques  and  modi- 
fications have  been  implemented  at  the  plant.  An 
inexpensive  influent  metering  system  was  devised, 
using  two  household  clocks  connected  to  the  pump 
indicator  lights.  Algae  are  controlled  with  Curtrine 
or  copper  sulfate  applied  to  the  lagoon  surfaces. 
During  periods  of  excessive  algal  growth,  alum  at 
400  g  per  gal  of  water  is  used  to  coagulate  the 
excess  suspended  material  just  prior  to  the  final 
clarifiers.  The  variable  flow  entering  the  chlorine 
contact  chamber  is  controlled  by  using  baffles  with 
different  size  holes  in  Distribution  Box  D.  This 
allows  more  stable  chlorine  residuals.  (Cassar- 
PTT) 
W87-02834 


MEASURING  SLUDGE  CONCENTRATION 
AND  QUALITY, 

Salina  Area  Vocational-Technical  School,  KS. 

T.  Hobson. 

Operations  Forum,  Vol.  3,  No.  7,  p  20-25,  July 

1986. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Suspended  solids.  Activated  sludge  process,  Bac- 
teria, Sewage  bacteria,  Sedimentation,  Sludge 
solids. 

Methods  for  measuring  the  concentration  of  bacte- 
ria (solids)  throughout  an  activated  sludge  plant. 
These  include  a  (1)  settleability  test  using  a  jar  or 
graduated  cylinder,  (2)  centrifugation  test,  (3) 
measuring  total  suspended  solids  by  various  stand- 
ard methods,  and  (4)  measuring  volatile  suspended 
solids.  The  data  obtained  from  these  tests  can  be 
converted  into  numbers  that  represent  the  amount 
of  sludge  in  the  process.  (Cassar-PTT) 
W87-02835 


FUNDAMENTALS  OF  ANAEROBIC  DIGES- 
TION OF  WASTEWATER  SLUDGES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
G.  F.  Parkin,  and  W.  F.  Owen. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEEDU,  Vol.  112,  No.  5,  867-920,  October  1986. 
19  fig,  11  tab,  151  ref. 

Descriptors:  'Anerobic  digestion,  'Sludge  diges- 
tion, 'Literature  reviews,  'Municipal  wastes,  *Bio- 
degradability,  Design,  Training,  Stabilization,  Sedi- 
mentation, Trickling  filters,  Microbial  processes, 
Bacteria,  Process  kinetics,  Methanogenesis,  Biolog- 
ical treatment,  Retention  time,  Mixing,  Activated 
sludge. 

A  literature  review  of  anaerobic  digestion  of  mu- 
nicipal wastewater  sludges  focuses  on  the  funda- 
mentals of  anerobic  digestion,  setting  forth  a 
checklist  for  review  of  key  process  factors  includ- 
ing: retention  time,  mixing,  pH,  temperature,  nutri- 
ents, toxic  materials,  and  feed  characteristics. 
Major  areas  discussed  are  the  microbiology  and 
biochemistry  of  digestion,  kinetics  of  digestion, 
environmental  factors,  process  performance  indi- 
ces, product  stability,  and  laboratory  and  pilot 
studies  on  digestion.  Although  the  text  is  aimed  at 
digestion  of  municipal  sludges,  the  fundamentals 
are  sufficiently  general  to  permit  extrapolation  to 
decomposition  of  other  organics.  (Author's  ab- 
stract) 
W87-02884 


USE  OF  GEOSTATISTICS  TO  PREDICT  VIRUS 
DECAY  RATES  FOR  DETERMINATION  OF 
SEPTIC  TANK  SETBACK  DISTANCES, 


Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02895 


METHOD  FOR  DETERMINING  VTRUS  DEAC- 
TIVATION DURING  SLUDGE  TREATMENT 
PROCESSES, 

Zurich  Univ.  (Switzerland).  Inst,  of  Virology. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02898 


OPERATOR'S  GUIDE  TO  PROTOZOA  AND 

THEIR  ROLE  EM  THE  ACTIVATED  SLUDGE 

PROCESS, 

M.  H.  Gerardi. 

Public  Works  PUWOAH,  Vol.  117,  No.  7,  p  44- 

47,90,92,  July  1986.  3  fig,  2  tab,  7  ref. 

Descriptors:  'Protozoa,  'Activated  sludge  process, 
•Wastewater  treatment,  'Operating  policies, 
Wastewater,  Activated  sludge,  Bioindicators, 
Sludge,  Stabilization. 

The  activated  sludge  process  provides  an  ideal 
habitat  for  many  protozoa  which  exist  in  large 
numbers  and  perform  many  beneficial  roles  in 
wastewater  treatment,  including:  (1)  clarification 
of  secondary  effluent  through  the  removal  of  bac- 
teria, (2)  degradation  of  organic  waste,  (3)  floccu- 
lation  of  suspended  matter  and  their  use  as  indica- 
tor microorganisms  of  activated  sludge  condition 
and  (4)  effluent  quality.  There  are  many  environ- 
mental factors  such  as  the  bacterial  flora,  the  dis- 
solved oxygen  concentration,  and  sewage  strength 
that  affect  the  population  fluctuations  of  protozoa 
within  the  activated  sludge  process.  Protozoa  are 
of  importance  to  the  activated  sludge  process  be- 
cause they  improve  the  quality  of  the  effluent 
through  the  enhancement  of  biological  flocculation 
and  predation  upon  bacteria.  They  can  be  used  as 
biological  indicators  of  sludge  conditions  and  efflu- 
ent quality  by  providing  a  quick,  reliable  and  easy 
examination  of  operational  or  loading  condition 
problems,  or  the  progress  of  operational  changes  to 
improve  treatment  efficiency.  Their  significance  to 
the  optimum  operation  of  an  activated  sludge  plant 
can  only  be  emphasized  by  their  use  as  biological 
indicators  by  wastewater  treatment  operators  and 
technicians.  (Khumbatta-PTT) 
W87-02903 


ADAPTING  INDUSTRIAL  APPROACHES  TO 
MUNICIPAL  WASTEWATER  TREATMENT 
PROBLEMS, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

D.  Burstein. 

Public  Works  POWOAH,  Vol.  117,  No.  7,  p  68-71, 

July  1986.  2  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  Wastewater  management,  Govern- 
ment finances,  Industrial  wastewater,  Wastewater, 
Management  planning,  Sludges. 

Most  municipal  wastewater  treatment  facilities  op- 
erating today  were  built  under  Public  Law  92-500, 
which  provided  federal  funding  for  these  plants. 
Recently  funds  have  been  cut,  and  the  money 
coming  in  has  'strings'  attached.  Among  these  are  a 
plethora  of  EPA  regulations  dictating  how  sewage 
facilities  must  be  planned,  built  and  operated.  This 
article  describes  some  approaches  that  can  be  im- 
plemented by  municipal  officers  in  sewerage  pro- 
grams, and  how  municipalities  can  use  methods 
practiced  successfully  by  private  industry  for  many 
years,  to  build  and  operate  water  pollution  control 
facilities.  To  do  this,  it  is  necessary  to  compare  the 
two  entity  organizational  structures.  In  a  typical 
industrial  situation,  the  first  attempt  to  solve  prob- 
lems is  through  improved  operation  and  mainte- 
nance. The  next  is  to  implement  minor  improve- 
ments to  existing  facilities.  If  this  is  still  insufficient, 
an  analysis  is  made  to  determine  if  the  plant's 
profitability  supports  a  major  capitol  investment. 
In  many  municipalities  the  decision  to  take  on  a 
major  capitol  project  is  often  the  first  choice  rather 
than  a  last  resort.  A  good  O&M  consultant  can 
provide  the  municipality  with  the  benefits  of  expe- 
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hence  gained  while  working  with  similar  clients 
around  the  country.  There  are  times  when  capitol 
projects  are  unavoidable  but  in  the  meantime,  pri- 
vatization is  one  way  municipal  officials  can  take 
advantage  of  industrial  approaches.  (Khumbatta- 
PTT) 
W87-02905 


DUAL-USE  FILTERS  KEEP  WET-WEATHER 
FLOWS  UNDER  CONTROL, 

Wheaton  Sanitary  District,  IL. 

R.  L.  Clavel,  and  M.  A.  Scalise. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  6,  p  33-35,  June  1986.  2  tab. 

Descriptors:  'Wheaton,  'Sand  filters,  *Storm 
events,  'Storm  wastewater,  'Effluents,  'Dual-use 
filters,  'Precipitation,  'Wastewater  treatment, 
Flows,  Flood,  Activated  sludge  process,  Chlorina- 
tion,  Settling  tanks. 

Innovative/alternative  technology  funding  helped 
a  Midwest  sanitary  district  undertake  and  complete 
a  needed  expansion.  A  dual  application  of  rapid 
sand  filters  allows  the  facility  to  handle  wet  weath- 
er flow  excesses  and  retain  control  of  plant  effluent 
quality.  The  Wheaton,  Illinois  Sanitary  District  has 
completed  a  storm  water  bypass  system  with  other 
plant  improvemnts  in  1985.  The  new  process  di- 
verts flow  above  14.5  mgd  to  a  modified  excess- 
flow  treament  scheme.  Depending  on  the  expected 
duration  and  intensity  of  a  storm  event,  excess  flow 
is  either  directed  to  the  retention  ponds  or  split 
between  the  ponds  and  the  sand  filters.  The  six 
Hydro-Clear  rapid  sand  filter  cells,  comprising  a 
total  of  over  2,200  sq  ft  of  filtering  surface,  are 
taken  off  line  as  tertiary  filters  and  established  as 
5.7  mgd  primary  effluent  filters.  Trickling  filter 
and  activated  sludge  processes  treat  up  to  13.4  mgd 
more  in  a  separate,  biological  stream,  and  the  efflu- 
ent from  all  processes  is  then  blended,  chlorinated 
and  discharged.  Primary  effluent  can  be  routed  to 
the  filters  directly  from  primary  settling  tanks  or 
from  the  retention  ponds.  More  than  three-quarters 
of  the  plant  expansion  cost  was  covered  by  EPA 
grants.  In  addition,  the  dual  use,  qualified  the 
project  as  an  innovative  technology  application. 
(Khumbatta-PTT) 
W87-02926 


ASSESSMENT  OF  ODOROUS  EMISSIONS 
FROM  SEWAGE  PUMPSTATIONS, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

L.  C.  C.  Koe,  and  D.  K.  Brady. 

International   Journal   of  Environmental   Studies 

UEVAW,  Vol.  26,  No.  3,  p  223-229,  1986.  2  fig,  1 

tab,  4  ref. 

Descriptors:  'Odor  control,  'Odor  detection, 
•Pumping  plants,  'Wastewater  facilities,  Detection 
limits,  Organoleptic  properties,  Field  tests,  Flow 
rates,  Dilution-to-threshold  concept. 

Use  of  the  dilution-to-threshold  concept  permits 
quantification  of  the  odor  concentration  of  ambient 
air  in  terms  of  standard  odor  units  per  unit  volume. 
Taking  into  account  the  rate  of  odorous  air  emis- 
sion from  a  sewage  pumpstation,  the  odor  source 
strength  of  the  station  can  be  conveniently  ex- 
pressed in  terms  of  standard  odor  units  per  unit 
time.  Field  measurements  were  taken  at  10  sewage 
pumpstations;  odor  emission  rates  were  found  to 
increase  with  the  1.3  power  of  the  sewage  flow- 
rate.  Thus,  the  potential  odorousness  of  a  sewage 
pumpstation  is  dramatically  increased  with  increas- 
ing flowrates.  However,  because  the  magnitude  of 
change  in  odor  intensity  observed  by  the  human 
nose  is  logarithmically  related  to  the  magnitude  of 
the  odor  concentration,  perceived  odor  intensities 
in  the  neighborhood  of  pumpstations  that  received 
increased  flowrates  increase  less  dramatically  than 
actual  odor  concentrations.  (Rochester-PTT) 
W87-03029 


INDDXECT  ATOMIC  ABSORPTION  DETERMI- 
NATION OF  ANIONIC  SURFACTANTS  IN 
WASTEWATERS  BY  FLOW  INJECTION  CON- 
TINUOUS LIQUTD-LIQUTD  EXTRACTION, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 


istry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03048 


INNOVATIVE  LAGOON  LINER  PAYS  OFF, 

Greiner  Engineering,  Inc.,  Denver,  CO. 

B.  E.  Bauer,  and  C.  P.  Jepsen. 

Public  Works  PUWOAH,  Vol.  117,  No.  8,  p  42-43, 

August  1986. 

Descriptors:  'Wastewater  lagoons,  'Construction, 
•Linings,  'Sodium  bentonite,  'Polymers,  Sand- 
stone, Siltstone,  Cost  analysis,  Wastewater  facili- 
ties, Volclay,  Glendo,  Wyoming,  Soil  properties. 

Attempts  to  construct  a  series  of  non-discharging 
wastewater  treatment  lagoons  for  the  community 
of  Glendo  (Wyoming)  encountered  difficulties 
when  a  layer  of  heavily  cemented  sandstone, 
which  made  building  the  originally  conceived  liner 
for  the  68,000-sq  ft  lagoon  impossible  without  a 
large  increase  in  costs.  The  problem  was  solved  by 
an  innovative  mixng  and  placment  method  in 
which  polymer-treated  sodium  bentonite  (Volclay 
SG-40  of  American  Colloid  Company)  was  mixed 
with  screened  native  soils  in  a  pug  mill  to  create  a 
high-performance  liner  for  which  the  company 
was  willing  to  offer  a  2-yr  guarantee.  Besides  al- 
lowing for  a  more  cost-effective  use  of  bentonite, 
the  pug  mill  approach  permits  use  of  a  'problem' 
native  soil  (cemented  siltstone  fragments)  to  be 
used  in  a  liner,  with  considerable  saving  in  con- 
struction costs.  (Rochester-PTT) 
W87-03078 


PROFESSIONAL  TANK  CLEANING  CAN 
MAKE  A  DD7FERENCE, 

Metro  East  Sanitary  District,  Granite  City,  IL. 
W.  Greathouse. 

Public  Works  PUWOAH,  Vol.  117,  No.  8,  p  66, 
August  1986. 

Descriptors:  'Digester  tanks,  'Wastewater  facili- 
ties, 'Tank  cleaning,  Economic  growth,  Granite 
City,  Illinois,  Maintenance,  Cleaning. 

Cleaning  digester  tanks  at  the  Metro  East  Sanitary 
District's  primary  treatment  plants  (Granite  City, 
Illinois)  was  requiring  too  much  time  and  some 
overtime  for  the  regular  maintenance  crew  of  six. 
A  cleaning  contractor  completed  one  project  in 
just  5  days  by  using  and  experienced  crew  and 
special  trash  pumps.  Economic  growth  in  the  serv- 
ice area  had  stagnated  due  to  the  need  for  addition- 
al treatment  capacity.  Professional  cleaning  of  the 
digesters  solved  the  immediate  problem  of  inad- 
equate capacity,  buying  time  for  completion  of 
new  facilities.  (Rochester-PTT) 
W87-03080 


DETERMINATION  OF  HALOGENATED  SOL- 
VENT RESIDUES  IN  WATER,  WASTE  WATER, 
FEEDING-STUFFS,    AND    FOOD,    (BES1TM- 
MUNG  HALOGENIERTER  LOSUNGSMITTEL- 
RUCKSTANDE     IN     WASSER,     ABWASSER, 
FUTTER-  UND  LEBENSMTTTELN), 
Lebensmittelversuchsanstalt,     Vienna     (Austria). 
Forschungsinstitut  der  Ernaehrungswirtschaft. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-03086 


EFFECT  OF  EFFLUENT  RECIRCULATION  ON 
THE  PERFORMANCE  OF  A  TWO  STAGE  AN- 
AEROBIC PROCESS, 

Orange   Free   State  Univ.,   Bloemfontein  (South 
Africa).  Dept.  of  Microbiology. 
W.  A.  Joubert,  T.  J.  Britz,  and  P.  M.  Lategan. 
Biotechnology  Letters  BILED3,  Vol.  7,  No.  11,  p 
853-858,  November  1985.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Effluents,  'Fixed  film  reactors, 
•Upflow  sludge  blanket  reactor,  'Acidogenic  reac- 
tors, 'Chemical  oxygen  demand,  'Wastewater 
treatment  facilities,  Suspended  solids,  Hydrogen 
ion  concentration,  Recirculation,  Performance 
evaluation. 

A  two-stage  anaerobic  process  using  anaerobic 
hybrid  reactors,   in  which  a  fixed  film  and  an 
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upflow  sludge  blanket  reactor  were  combined  to 
treat  synthetic  sucrose  substrate,  had  a  total  chemi- 
cal oxygen  demand  (COD)  reduction  of  78.5%  at  a 
space  loading  rate  of  23.6  g/liter  day.  Recircula- 
tion of  the  pH-adjusted  acidogenic  phase  effluent 
increased  the  COD  reduction  to  85.6%  at  a  space 
loading  rate  of  27.1  g/1  day  in  the  reactor.  With 
recirculation  the  suspended  solids  in  the  final  efflu- 
ent increased  to  250  mg  COD/1.  (Author's  ab- 
stract) 
W87-03088 


COGEN  SYSTEM  FIRES  100%  UNTREATED 
DIGESTER  GAS, 

J.  Makanski. 

Power  POWEAD,  Vol.  130,  No.  9,  p  120,  122, 

September  1986.  4  fig. 

Descriptors:  'Wastewater  treatment  facilities,  •Co- 
generation,  Sludge  digestion,  Energy  conversion, 
Environmental  effects,  Denver,  Computers,  Per- 
formance evaluation. 

Joining  the  ranks  of  wastewater  treatment  plants 
that  have  achieved  energy  efficiency  through  co- 
generation  is  the  Metropolitan  Denver  Sewage 
Disposal  District  No.  1.  Last  year  the  facility 
started  up  a  cogeneration  system,  consisting  of  four 
engine/generator  sets  firing  100%  digester  gas  - 
with  no  upstream  gas-cleanup  equipment.  Heat 
content  of  the  fuel  is  between  600  and  650  Btu/scf. 
Natural  gas  is  burned  only  to  start  the  engines 
during  power  blackout.  Each  engine  is  a  turbo- 
charged,  spark-ignited,  12-cylinder  unit  running  at 
900  rpm  and  coupled  to  a  1200-kW  synchronous 
generator.  An  electromechanical  governor  con- 
trols each  engine/generator  set.  The  control 
system  includes  isochronous  load-sharing  capabil- 
ity for  precise  load  control  when  operating  parallel 
with,  or  independent  of,  the  utility  grid.  Burning 
untreated  digester  gas  has  presented  a  few  difficul- 
ties. During  system  startup,  for  example,  spark 
plugs  lasted  about  24  to  72  hours,  far  short  of  the 
expected  two  months.  Hydrogen  sulfide  in  the 
digester  gas  corrodes  the  electrodes  causing  the 
engine  to  misfire  and  cutting  short  spark-plug  life. 
Following  lengthy  trials,  engineers  found  that  spe- 
cial aviation-type  plugs  made  of  platinum  alloy 
gives  satisfactory  performance.  They  believe  that 
runs  of  up  to  2000  hours  will  now  be  possible 
before  replacement.  Moisture  in  the  fuel  has  also 
caused  problems.  Water  vapor  carried  over  from 
the  digesters  tends  to  drop  out  as  liquid  following 
compression  and  sometimes  cannot  be  removed 
fast  enough  in  the  separators.  This  causes  sludge 
buildup  and  plugging  problems  in  downstream 
equipment  and  engine  components.  Future  plans  at 
the  treatment  plant  include  optimizing  the  electric 
power  production  with  respect  to  fuel-gas  produc- 
tion in  the  digesters.  Idea  here  is  to  control  the 
anaerobic  digesters  so  that  the  maximum  amount  of 
gas  is  available  to  the  engines  at  those  hours  when 
the  buyback  rates  for  the  power  are  the  highest. 
Note  that  the  contract  with  the  local  utility  in- 
cludes capacity-  and  energy-payment  components. 
To  this  end,  engineers  at  the  site  are  correlating 
important  process  parameters  -  mass-detention 
time,  temperature,  sludge  volatiles  content,  alkalin- 
ity, and  primary-sludge/waste-activated-sludge 
ratio  -  to  gas  production.  Presently,  the  cogenera- 
tion control  system  is  being  linked  up  to  the  proc- 
ess computer.  (Alexander-PTT) 
W87-03116 


GETTING  YOUR  MONEY'S  WORTH  FROM 
COMPUTER  BASED  CONTROL  SYSTEMS  - 
PARTI, 

Universal  Engineering  Corp.,  Boston,  MA. 

W.  J.  Shirreff. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  106- 

108,  September  1986.  4  fig. 

Descriptors:  *Wastewater  treatment  facilities, 
•Computers,   'Process  control,   Data  processing. 

Computer  based  control  systems  for  wastewater 
treatment  facilities  can  exceed  $1  million  in  cost. 
The  main  objectives  are  to  create  a  control  system 
that  increases  operational  efficiency  and  that  en- 
courages system  use  by  operators  with  minimal 
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training  and  expertise.  These  objectives  are  at- 
tained through  a  design  with  features  that  create  a 
user-friendly  system,  and  contract  specifications 
that  will  produce  those  features.  The  usefulness  of 
certain  control  system  features  and  some  of  the 
concerns  and  difficulties  encountered  in  imple- 
menting them  were  discussed.  Features  to  facilitate 
plant  operations  include:  process  mimic  graphics, 
logs,  trending  and  graph  generation,  alarm  han- 
dling, maintenance  management,  and  control.  Op- 
erator preferences  may  require  additional  system 
features.  Video  copies  of  graphics,  trends  and 
graphs  are  useful.  Remote  communications 
through  a  modem  can  access  data  files  on  other 
computers,  and  can  be  used  by  the  vendor  during 
startup  to  make  corrections  to  system  program- 
ming. Compilers  for  FORTRAN  and  BASIC  fa- 
cilities to  run  business  software  can  be  added,  but  a 
microcomputer  may  be  a  more  cost-effective  ap- 
proach to  providing  these  features.  (Alexander- 
PTT) 
W87-03120 


PUMP  STATION'S  COST  REDUCED  DRA- 
MATICALLY, 

San  Francisco  Dept.  of  Public  Works,  CA. 

R.  L.  Moy,  and  A.  J.  Rando. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  121- 

123,  September  1986. 

Descriptors:  'Pumping  plants,  'Wastewater  treat- 
ment facilities,  San  Francisco,  'Cost  analysis, 
Design  criteria,  Pumps,  Wastewater,  Storage  ca- 
pacity. 

Scheduled  for  operation  in  1986,  San  Francisco's 
Westside  Pump  Station  will  rank  among  the 
world's  most  versatile  sewage  pumping  stations. 
By  designing  the  station  to  accommodate  submersi- 
ble pumps,  the  city's  designers  were  able  to  cut  the 
cost  of  the  pump  station  by  $7  million  since  the 
submersible  pumps  are  installed  directly  in  the  wet 
well  eliminating  the  necessity  for  a  separate  pump 
room.  Following  the  city's  topography,  the  sewage 
system  is  divided  into  two  cores:  the  Bayside 
(along  San  Francisco  Bay)  and  the  Westside  (along 
the  Pacific  Ocean).  The  major  part  of  the  Bayside 
System  was  completed  in  1982.  It  includes  a  dry 
weather  treatment  plant  with  secondary  treatment, 
a  wet  weather  treatment  plant,  two  large  pump 
stations,  and  five  miles  of  transport/storage  sewers. 
The  transport  sewers  not  only  convey  the  dry 
weather  flows,  but  can  store  70  MG  during  wet 
weather  for  treatment  after  a  storm  subsides.  The 
Westside  System,  scheduled  for  completion  in 
1986,  will  reduce  the  number  of  overflows  onto 
the  beaches  to  only  eight  per  year,  a  reduction  of 
86  percent.  The  system  is  designed  to  handle  a 
wide  variety  of  flow  conditions,  and  will  consist  of 
five  major  elements:  (1)  an  existing  45-mgd  Rich- 
mond-Sunset Water  Pollution  Control  Plant 
(RSWPCP);  (2)  a  new  2-mile  long  Westside  Trans- 
port (WST)  line  used  for  wet  weather  storage  and 
transport;  (3)  two  new  2-mile  long  pipelines  -  one  a 
54-in.  gravity  line,  the  other  a  42-in.  force  main;  (4) 
a  new  12-ft  diameter  4  1/2-mile  long  Southwest 
Ocean  Outfall  (SWOO);  and  (5)  a  new  Westside 
Pump  Station.  When  completed,  the  Westside 
System  will  perform  several  functions.  During  dry 
weather,  the  RSWPCP  will  handle  all  the  flows 
and  discharge  its  effluent  through  the  54-in.  gravi- 
ty line  to  the  ocean  outfall.  During  wet  weather,  a 
rainfall  of  0.02  in.  per  hour  or  more,  together  with 
the  normal  dry  weather  flow,  will  produce  an 
influent  exceeding  the  45-mgd  capacity  of  the 
RSWPCP.  Under  this  condition,  the  excess  quanti- 
ty will  flow  into  the  WST.  (Alexander-PTT) 
W87-03121 


FLOW     EQUALIZING     SAVES     TIME     AND 

MONEY, 

J.  R.  Ubel. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  128- 

130,  September  1986. 

Descriptors:  'Flow  control,  'Wastewater  treat- 
ment facilities,  Equalizing  tanks,  Menomonie, 
Design  criteria,  Computers,  Process  control, 
Wastewater  treatment. 

Flow  equalization  -  a  method  that  plant  engineers 
and  managers  sometimes  overlook  -  solved  the  city 


of  Menomonie's  (WI)  problem  of  high  daily,  short 
duration  peak  flows  in  its  wastewater  treatment 
plant.  Installing  an  equalization  basin  is  not  a  prac- 
tical application  for  large  plants  or  facilities  with 
extensive  collection  systems  that  naturally  provide 
substantial  equalization  of  flow.  However,  for 
smaller  and  medium  size  plants  with  large  diurnal 
flow  variations,  it  can  provide  many  benefits  and 
allows  full  utilization  of  plant  capacity.  It  may 
even  be  beneficial  to  incorporate  flow  equalization 
into  new  plant  design  rather  than  enlarge  the  total 
project  to  accommodate  peak  flows  if  wide  swings 
in  daily  flows  are  anticipated.  The  wastewater 
treatment  plant  underwent  major  reconstruction  1 1 
years  ago  that  increased  its  capacity  to  2.88  mgd 
and  added  full  secondary  treatment.  The  plant 
utilizes  a  wide  spectrum  of  treatment  processes: 
mechanical  screening,  primary  settling,  trickling 
filter,  activated  sludge,  anerobic  digestion,  aerobic 
digestion,  flotation  thickening,  and  mechanical  di- 
gested sludge  thickening.  Design  criteria  were  es- 
tablished. Inorganics  had  to  be  eliminated  prior  to 
the  tank  and  organic  settling  in  the  tank  was  to  be 
minimized.  Aeration  had  to  be  provided  to  elimi- 
nate septicity  and  proved  pre-aeration  and  mixing 
while  the  flow  and  tank  bottom  design  had  to 
sweep  accumulating  solids  to  the  outlet.  Operation 
of  the  system  was  to  be  fully  automatic,  and  cost 
kept  to  a  minimum.  These  were  the  general  consid- 
erations in  addition  to  the  many  specific  design 
problems.  The  facility  can  now  accommodate  peak 
flows  of  4  mgd  and  utilize  the  full  2.88  mgd 
process  capacity,  with  a  system  that  is  easier  to 
operate.  This  was  accomplished  at  a  cost  of  15 
percent  to  20  percent  of  the  next  least  costly 
alternative.  (Alexander-PTT) 
W87-03124 


FUNCTIONAL  DESIGN  OF  ACTTVATED 
SLUDGE  PROCESSES  WITH  HEAVY  METAL 
INHnMTION, 

Quebec  Univ.,  Sainte-Foy. 
R.  D.  Tyagi,  D.  Couillard,  and  J.  P.  Villeneuve. 
Canadian     Journal     of     Chemical     Engineering 
CJCEA7,  Vol.  64,  No.  4,  p  632-638,  August  1986. 
8  fig,  1  tab,  23  ref.  Natural  Sciences  and  Research 
Council  (Canada)  Grants  A371 1,  A4984. 

Descriptors:  'Design  criteria,  'Activated  sludge 
process,  'Heavy  metals,  'Inhibition,  Kinetics, 
Mathematical  equations,  Model  studies,  Recycling, 
Process  control,  Effluents,  Biokinetics,  Concentra- 
tion. 

A  kinetic  model  that  includes  biokinetic  and  metal 
inhibition  constants  was  developed  to  quantify  the 
effects  of  metal  inhibition  and  its  effects  on  bior- 
eactor  design  and  process  control  strategy.  The 
major  engineering  controls  available  to  address  the 
metal  inhibition  problems  were  mean  residence 
time,  recycle  ratio  and  cell  concentration  in  the 
recycle  stream.  These  controls  when  combined 
with  influent  metal  and  substrate  concentration 
determine  the  specific  growth  rate  and  effluent 
substrate  concentration.  It  is  important  to  examine 
both  the  biokinetic  and  metal  inhibition  constants 
for  a  specific  waste  in  applying  this  model.  (Mi- 
chael-PTT) 
W87-03131 


IDENTIFICATION  OF  PROMISING  CON- 
CEPTS FOR  TREATMENT  OF  CONTAMINAT- 
ED SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
N.  R.  Francingues. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  162-185,  8  fig,  5  tab, 
13  ref. 

Descriptors:  'Water  pollution  treatment,  'Waste 
treatment,  'Sediment  contamination,  'Physico- 
chemical  treatment,  'Chemical  treatment,  'Biolog- 
ical treatment,  Adsorption,  Sedimentation,  Filtra- 
tion, Aerobic  treatment,  Anaerobic  digestion, 
Sludge  digestion. 

Because  of  the  nature  and  extent  of  contamination 
associated  with  sediments  along  our  highly  devel- 


oped waterways  and  harbors,  many  of  the  sedi- 
ments being  dredged  in  maintenance  projects  are 
unsuitable  for  disposal  by  conventional  method*. 
In  some  cases,  these  sediments  are  highly  contami- 
nated and  have  been  identified  as  part  of  Superfund 
clean-up  projects.  Examples  include  Commence- 
ment Bay,  Washington;  Waukegan  Harbor,  Illinois; 
and  New  Bedford  Harbor,  Massachusetts.  In  such 
cases,  the  dredging  operation  may  require  novel 
approaches  to  the  treatment  and  disposal  of  highly 
contaminated  bottom  sediments.  Treatment  proc- 
esses discussed  are:  (1)  Physical  treatment  (organic 
phase  separation,  solids  settling  and  solids  nitra- 
tion); (2)  Chemical  or  physical/chemical  treatment 
(pH  adjustment,  chemical  coagulation,  carbon  ad- 
sorption, air  stripping,  steam  stripping  and  resin 
adsorption);  (3)  Biological  treatment  (aerobic  sus- 
pended growth,  aerobic  fixed  film  and  anaerobic); 
and  (4)  Residuals  treatment  or  supporting  process- 
es (sludge  digestion,  thickening/dewatering,  chem- 
ical recovery/reuse  and  incineration).  (See  also 
W87-03248)  (Lantz-PTT) 
W87-03256 


DEWATERING  OF  BOTTOM  SEDIMENTS, 

Science  Univ.  of  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03261 


WASTEWATER  TREATMENT  BY  SODL, 

Ministry  of  Construction,  Tokyo  (Japan).  Seacoast 

Div. 

T.  Tanimoto. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  300-317,  6  fig,  5  tab. 

Descriptors:  'Wastewater  treatment,  'Soil  treat- 
ment, 'Sanitation,  Odor  control,  Biological  oxygen 
demand,  Aeration,  Suspended  solids,  Nitrogen, 
Phosphorus,  Activated  sludge,  Nitrification. 

A  newly  developed  wastewater  purification 
method  using  soil  simultaneously  solved  the  prob- 
lems of  clogging,  sanitation,  and  foul  odor,  which 
were  not  solved  in  the  past  by  the  pit  method, 
though  treating  the  wastewater  beneath  the  ground 
succeeded  as  well  in  the  removal  of  nitrogen  and 
phosphorus  which  are  very  difficult  by  other 
means.  The  treatment  system  consists  of  four  steps, 
settling  tank,  circulating  contact  aeration  tank, 
final  sedimentation  tank  through  biofilm,  and 
trench.  The  settling  tank  is  expected  to  remove 
about  30%  of  the  BOD  load  through  stagnating 
wastewater  for  more  than  16  hr.  The  circulating 
contact  aeration  tank  is  expected  to  remove  about 
30%  of  the  BOD  load  of  inflow  water  and  is 
designed  to  cope  with  0.3  kg  of  the  BOD  load/cu 
m.  This  method  is  intermediate  between  biofilm 
and  activated  sludge.  The  final  sedimentation  tank 
through  biofilm  is  set  up  primarily  to  remove  sus- 
pended solids  and  improve  the  water  quality  in 
order  to  prevent  clogging  in  the  trench,  which  is 
the  final  step.  The  final  trench  is  primarily  to 
remove  N,  P,  and  BOD  load.  Results  of  tests  using 
this  system  are:  (1)  T-N  and  NH4-N  in  the  settling 
tank  are  higher  than  those  of  wastewater.  This  may 
be  caused  by  the  method  of  water  sampling;  (2) 
70%  of  the  T-N  is  removed-half  of  it  is  removed 
in  the  circulating  contact  aeration  tank  and  the 
other  half  in  the  trench;  (3)  Nitrification  is  ob- 
served in  the  circulating  contact  aeration  tank  and 
the  trench;  (4)  Phosphorus  is  almost  totally  re- 
moved in  the  trench;  (5)  98%  of  the  BOD  load  is 
removed.  Most  of  it  is  removed  in  the  circulating 
contact  aeration  tank  and  the  trench;  (6)  Only  the 
settling  tank  and  the  trench  remove  suspended 
solids;  (7)  In  seasonal  fluctuations,  T-N  and  NH4- 
N  show  a  high  rate  in  winter  and  summer,  but  no 
large  fluctuation  is  observed  after  the  trench  step; 
and  (8)  The  removal  ratio  of  phosphorus  decreases 
in  August  and  September.  (See  also  W87-03248) 
(Lantz-PTT) 
W87-03264 


EFFECTIVENESS  OF  CAPPING  IN  ISOLAT- 
ING DUTCH  KILLS  SEDIMENT  FROM  BIOTA 
AND  THE  OVERLYING  WATER, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03332 


WASTEWATER  ENGINEERING  DESIGN  FOR 
UNSEWERED  AREAS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-03339 


5E.  Ultimate  Disposal  Of  Wastes 


FINDING  USES  FOR  SLUDGE, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 

R.  C.  Aberley,  and  S.  Berg. 

The  American  City  and  County  ACCOD3,  Vol. 

101,  No.  6,  p  38+,  April  1986. 

Descriptors:  'Sludge  utilization,  *Sludge  disposal, 
•Waste  management,  •Economic  aspects,  Sludge 
digestion,  Sludge  drying. 

Sludge  management  programs  are  examined  in 
terms  of  regulatory  requirements  for  hazardous 
waste  disposal.  The  economic  aspects  of  alterna- 
tive disposal  methods  are  reviewed  and  several 
innovative  sludge  management  programs  are  dis- 
cussed. (Michael-PTT) 
W87-02641 


DETECTION  AND  STABBLITY  OF  ENTERIC 
VTRUSES  IN  SLUDGE,  SODL  AND  GROUND 
WATER, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 
gy and  Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02662 


EXAMINATION  OF  THE  PENETRATION  OF 
ENTERIC  VHtUSES  IN  SOIXS  UNDER  SIMU- 
LATED CONDITIONS  IN  THE  LABORATORY, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Dept.  of  Veterinary  Virolo- 
gy and  Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02663 


CHARACTERIZATION  OF  WATER  USING 
COMBINED  SEWER  OVERFLOWS,  (CARAC- 
TERIZATION  DES  EAUX  USEES  DE  DEBOR- 
DEMENTS  DE  RESEAU  UNTIAJRE), 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02672 


MICROBIAL  POLYMERS  IN  THE  AQUATIC 
ENVTRONMENT-I:  PRODUCTION  BY  ACTI- 
VATED SLUDGE  MICROORGANISMS  UNDER 
DIFFERENT  CONDITIONS, 

Vysoka  Skola  Chemicko-Technologicka,  Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02694 


MICROBIAL  POLYMERS  IN  THE  AQUATIC 
ENVTRONMENT-H:  ISOLATION  FROM  BIO- 
LOGICALLY NON-PURIFTED  AND  PURIFIED 
MUNICIPAL  WASTE  WATER  AND  ANALYSIS, 

Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

For  primary  bibliographic   entry  see   Field   5D. 

W87-02695 


IMPROVED  METHOD  FOR  RECOVERY  OF 
ENTERIC  VHtUSES  FROM  WASTEWATER 
SLUDGES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02710 


CORRELATION  OF  METAL-ORGANIC  FRAC- 
TIONS WITH  SOUL  PROPERTIES  IN 
SEWAGE-SLUDGE-AMENDED  SOIAS, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

and  Soil  Sciences. 

R.  F.  Keefer,  and  R.  N.  Singh. 

Soil  Science  SOSCAK,  Vol.  142,  No.  1,  p  20-26, 

July  1986.  1  fig,  7  tab,  17  ref. 

Descriptors:  *Soil  properties,  'Metal  organic  frac- 
tions, 'Sludge  disposal,  *Sludge  utilization,  *Land 
disposal,  Metals,  Cadmium,  Chromium,  Nickel, 
Zinc,  Lead,  Anaerobic  digestion,  Aerobic  diges- 
tion, Mineralogy,  Copper,  Hydrogen  ion  concen- 
tration, Soil  analysis,  Soil  chemistry. 

Soil  properties  of  seven  northeastern  U.S.  soils 
were  correlated  with  metal-organic  fractions  using 
an  extractant  to  explain  metal  reactions  in  soils  to 
which  three  sewage  sludges  had  been  added.  Two 
anaerobically  digested  sludges,  one  of  which  had 
been  pretreated  with  chlorine,  and  an  aerobically 
digested  sludge  were  mixed  with  the  soils  and 
incubated  for  one  month.  The  extracts  were  frac- 
tionated on  nonpolar,  nonionic  macroreticular  and 
ion  exchange  resins  into  acid,  neutral  and  hydro- 
philic  and  hydrophobic  solute  fractions  and  ana- 
lyzed for  Cu,  Cd,  Cr,  Ni,  Pb  and  Zn.  Soil  pH  and 
the  amounts  of  illite,  chlorite  and  fine  clay  seemed 
most  closely  associated  with  Cd,  Cr,  Ni  and  Zn  in 
the  various  fractions.  This  seemed  to  indicate  that 
mineralogy  was  related  to  organometallic  compo- 
nents in  soils,  but  correlations  were  not  significant 
for  every  fraction  of  every  sludge  used.  One  anaer- 
obic sludge  resulted  in  a  positive  correlation  be- 
tween soil  pH  and  the  amount  of  Zn  associated 
with  the  hydrophobic  base  fraction  and  between 
total  Ni  and  the  amount  of  Ni  associated  with  that 
fraction.  The  two  other  sludges  showed  no  consist- 
ent significant  correlation  between  soil  properties 
and  metal-organic  fractions.  This  indicates  a  need 
for  classifying  sewage  sludge.  (Michael-PTT) 
W87-02714 


NJTRILOTRIACETIC  ACID  IN  SLUDGE- 
AMENDED  SOU:  MOBHJTY  AND  EFFECTS 
ON  METAL  SOLUBHITY, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

K.  Garnett,  P.  W.  W.  Kirk,  R.  Perry,  and  J.  N. 

Lester. 

Environmental    Pollution    (Series    B)    EPSPDH, 

Vol.  12,  No.  2,  p  145-162,  1986.  6  fig,  2  tab,  37  ref. 

Descriptors:  *Nitrilotriacetic  acid,  *Sludge,  •Top- 
soil,  'Fate  of  pollutants,  *Land  disposal,  'Heavy 
metals,  'Solubility,  Metals,  Solutes,  Sludge  utiliza- 
tion, Soil  columns,  Soil  contamination,  Soil  proper- 
ties, Cadmium,  Copper,  Manganese,  Nickel,  Lead, 
Zinc. 

Soil  column  studies  were  undertaken  to  determine 
the  mobility  of  nitrilotriacetic  acid  (NT A)  in  agri- 
cultural topsoil  and  its  effect  on  the  solubility  of 
Cd,  Cu,  Mn,  Ni,  Pb,  and  Zn  following  land  appli- 
cation of  sludge  containing  NTA.  The  total  weight 
of  NTA  retained  on  the  columns  was  greater  than 
99%  of  that  applied,  with  the  levels  of  leached 
NTA  becoming  undetectable  after  56  days.  The 
presence  of  NTA  increased  the  solubility  of  all  six 
metals  studied,  although  the  degree  of  solubiliza- 
tion varied  with  the  individual  metal,  NTA  dose, 
and  sludge  application  rate.  Such  an  effect  may 
result  in  greater  metal  mobility  in  sludge-amended 
soils,  with  possible  changes  in  availability  to  plants 
and/or  groundwater  contamination.  (Author's  ab- 
stract) 
W87-02765 


HUMAN  VIRUSES  IN  SEDIMENTS,  SLUDGES, 
AND  SOILS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02768 


LOW  LEVEL  RADIOACTIVE  WASTE  DISPOS- 
AL-TECHNOLOGY AND  PUBLIC  POLICY, 

E.  M.  Breiner. 

Journal  of  Environmental  Sciences,  Vol.  29,  No.  4, 


Ultimate  Disposal  Of  Wastes — Group  5E 

p  47-56,  July- August  1986.  17  fig,  5  tab,  44  ref. 


Descriptors:  'Radioactive  waste  disposal,  'Tech- 
nology, 'Public  policy,  'Political  aspects,  Envi- 
ronmental policy,  Public  opinion,  Land  disposal, 
Waste  disposal,  Radioactive  wastes,  Wastes,  Un- 
derground waste  disposal,  Radioisotopes,  Regula- 
tions, Legal  aspects. 

The  disposal  of  low  level  radioactive  waste 
(LLRW)  is  becoming  a  political  issue.  The  prob- 
lems with  shallow  land  burial  of  LLRW  in  the 
recent  past  have  indicated  to  the  public  that  cur- 
rent technology  is  inadequate.  Therefore,  studies 
are  concentrating  on  the  use  of  alternate  technol- 
ogies. These  technologies  consist  of  below-  and 
aboveground  vaults,  earth-mounded  concrete 
bunkers,  minded  cavities,  and  augered  holes.  Each 
of  these  disposal  concepts  meets  performance  crite- 
ria for  the  disposal  of  LLRW.  However,  in  each 
case,  there  are  some  performance  criteria  where 
the  alternate  disposal  methods  do  not  show  any 
improvement  over  shallow  land  burial.  A  trade-off 
is  then  necessary  between  sociopolitical  accept- 
ance and  technical  performance.  (Author's  ab- 
stract) 
W87-02775 


MORE  AWARENESS  SOUGHT  CONCERNING 
ROLE  OF  METALS  IN  POLLUTION, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02791 


SOIL  POTENTIAL  RATINGS  FOR  ONSLTE 
WASTEWATER  DISPOSAL, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
D.  P.  Steele,  G.  W.  Petersen,  and  D.  D.  Fritton. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  1,  p  37-44,  January-March  1986.  3  fig,  5 
tab,  18  ref. 

Descriptors:  'Soil  potential  rating,  'Infiltration, 
'Percolation,  'Wastewater  disposal,  'Soil  science, 
'Soil  properties,  'Wastewater  management,  'Land 
use,  Waste  disposal,  Land  disposal,  Regulations, 
Engineering,  Costs,  Construction  costs,  Mainte- 
nance costs,  Economic  aspects. 

Soil  potential  rating  systems  have  been  applied  to 
interpreting  soil  suitabilities  for  onsite  wastewater 
disposal  in  several  regions.  A  procedure  for  gener- 
ating such  ratings  for  onsite  residential  wastewater 
disposal  was  applied  to  every  soil  mapping  unit 
(91)  in  Potter  Township,  Centre  County,  PA. 
These  ratings  were  developed  by  selecting  the 
most  appropriate  onsite  disposal  technology  using 
the  following  seven  properties:  depth  to  bedrock, 
depth  to  fragipan,  depth  to  seasonally  high  water 
table,  soil  percolation  time,  slope,  surface  stoniness, 
and  landscape  position.  An  appropriate  disposal 
system  was  selected  for  each  mapping  unit,  follow- 
ing state  regulations  wherever  possible;  innovative 
designs  were  developed  for  all  other  cases.  Costs 
of  construction  and  maintenance  were  estimated 
for  the  best  and  worst  case  examples  of  each  soil 
mapping  unit,  with  dollar  costs  indexed  over  a 
range  of  0  to  106.  These  numbers  were  later 
grouped  into  five  soil  potential  classes  according  to 
the  frequency  of  index  rating  values  and  an  error 
estimation.  Ratings  were  compared  with  the  per- 
formance of  onsite  systems  on  four  of  the  rated  soil 
mapping  units.  Comparison  indicated  that  the  rat- 
ings were  appropriate,  allowed  the  numerical 
rating  of  every  soil  mapping  unit,  and  could  be 
used  as  a  land  use  planning  tool.  (Author's  ab- 
stract) 
W87-02860 


EFFECT  OF  SOU  AND  EFFLUENT  CHARAC- 
TERISTICS ON  PHOSPHORUS  SORPTION  IN 
DOSED  COLUMNS, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-02861 


RESPONSE    OF    LETTUCE    CUL1TVARS    TO 
SLUDGE-AMENDED  SOIXS  AND  BED  TYPES, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  3C. 

W87-O2880 


TRICKLE  IRRIGATION  SYSTEM  FOR  RECY- 
CLING RESIDENTIAL  WASTEWATER  ON 
FRUIT  TREES, 

Great  Lakes  Irrigation  Ltd.,  Hart,  MI. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-02955 


EFFECT  OF  WAVES  ON  BUOYANT  JETS, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 
ulty of  Engineering  and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02964 


HAZARDOUT  WASTE  DISPOSAL:  WHAT  ARE 
THE  OPTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

K.  W.  Brown. 

Grounds  Maintenance,  Vol.  21,  No.  2,  p  84+, 

February  1986. 

Descriptors:  'Pesticides,  'Wastewater  disposal, 
•Cleanup,  Adsorption,  Land  disposal,  Filtration, 
Evaporation,  Soil  disposal  fields. 

Because  many  of  the  commonly  used  pesticides  are 
on  the  EPA  list  of  toxic  substances,  all  surplus 
spray  solutions,  container  rinsate  water,  spray 
equipment  rinsate,  solutions  resulting  from  spill 
cleanup,  and  misformulated  solutions  are  hazard- 
ous wastes  and  must  be  dealt  with  in  safe,  ap- 
proved methods.  There  are  several  things  that  can 
be  done  to  reduce  the  amount  of  waste:  (1)  Mix 
only  the  amount  of  pesticide  needed  so  there  is 
little  excess.  (2)  Have  areas  available  where  any 
excess  mixed  pesticide  can  be  applied  at  the  recom- 
mended rates.  (3)  Collect  the  excess  solution  plus 
the  rinse  water,  and  hold  it  in  tanks  to  be  used  as 
make-up  water  when  the  next  solution  is  made. 
Because  the  major  component  of  the  waste  is 
water  and  because  the  pesticides  in  use  today  are 
degraded  by  soil  microorganisms,  evaporative  pits 
or  enclosed  soil  diposal  beds  may  be  considered.  A 
final  option  is  to  use  an  enclosed  bed  of  soil  in  a 
container  above  the  soil  surface  to  evaporate  the 
water  and  degrade  the  pesticide.  Containerized  soil 
disposal  systems  have  been  used  successfully  at  the 
Iowa  State  University  research  farm  for  more  than 
a  decade.  Although  there  is  still  more  to  be 
learned,  it  seems  as  if  aboveground  soil  disposal 
beds  may  provide  environmentally  safe  and  eco- 
nomical means  of  pesticide  solution,  rinse  and 
wash  water  disposal.  (Alexander-PTT) 
W87-03015 


IMPACT  OF  CHEMICALLY  CONTAMINATED 
SEWAGE  SLUDGE  ON  THE  COLLARD  AR- 
THROPOD COMMUNITY, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03081 


EVALUATION  OF  EFFLUENT  FROM  GRASS 
SILAGE  AS  A  FEED  FOR  BEEF  CATTLE  OF- 
FERED SELAGE-BASED  DIETS, 

Agricultural  Research  Inst,  of  Northern  Ireland, 

Hillsborough. 

R.  W.  J.  Steen. 

Grass  and  Forage  Science  GFSCDW,  Vol.  41,  No. 

1,  p  39-45,  March  1986.  4  tab,  24  ref. 

Descriptors:  •Grass  silage,  •Effluents,  •Feed, 
•Beef  cattle,  •Feedlot  wastes,  Organic  matter,  Nu- 
trition, Digestion,  Steers,  Silage,  Dry  matter,  Cost 
analysis. 

Four  experiments  were  carried  out  to  evaluate 
effluent  from  grass  silage  as  a  feed  for  beef  cattle. 
Castrated  male  cattle  (steers)  with  mean  initial  live 
weights  of  380,  460,  and  400  kg  (Experiments  1-3) 
were  offered  effluent  in  addition  to  a  diet  of  grass 
«ilage  given  ad  libitum  and  supplemented  with 
cereal-based  concentrates.  The  cattle  readily  con- 
lumed  effluent  in  preference  to  fresh  water,  the 


mean  intake  over  the  three  experiments  being  12.7 
1  per  head,  containing  0.77  kg  dry  matter  (DM). 
Supplementation  with  effluent  did  not  affect  silage 
DM  intake  and  increased  total  DM  intake  by  10%. 
Digestible  energy  concentrations  of  13.1  and  16.6 
MJ/kg  DM  and  organic  matter,  respectively,  in 
experiment  4,  in  which  8  steers  of  295  kg  mean  live 
weight  were  fed.  Fresh  or  well-preserved  stored 
effluent  from  grass  silage  is  readily  consumed  by 
beef  cattle,  is  of  high  nutritive  value,  and  could 
enable  savings  to  be  made  in  total  feed  costs. 
(Author's  abstract) 
W87-03099 


MANURIAL  VALUE  OF  SEPTIC-TANK 
SLUDGE  ON  GRASSLAND, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

C.  H.  Carlton-Smith,  and  E.  G.  Coker. 

Grass  and  Forage  Science  GFSCDW,  Vol.  40,  No. 

4,  p  411-417,  December  1985.  11  tab,  13  ref. 

Descriptors:  'Manure,  *Fertilizer,  'Grasslands, 
'Sludge  utilization,  'Septic  sludge,  'Barley,  Nitro- 
gen, Phosphorus,  Potassium,  Land  application, 
Plant  physiology,  Septic  tanks,  Sludge  solids,  Field 
tests,  Heavy  metals. 

A  field  trial  investigated  the  value  of  N,  P,  and  K 
contained  in  septic-tank  sludge  and  applied  over  a 
3-yr  period  to  grassland.  The  approximate  amounts 
of  nutrients  that  became  available  to  ryegrass  as 
inorganic  fertilizer  nutrients,  when  slude  was  ap- 
plied at  4  t/ha,  were:  67  kg  N/ha,  57  kg  P205/ha, 
and  34  kg  K20/ha.  Barley  grown  in  the  4th  yr, 
when  no  sludge  was  applied,  showed  a  significant 
response  to  the  residual  sludge  N  and  P  remaining 
in  the  soil.  Septic-tank  sludge  apparently  can 
supply  useful  amounts  of  N  and  P,  and,  unlike 
other  forms  of  sewage  sludge,  significant  quantities 
of  K  to  grassland.  Estimates  of  the  nutrient  value 
should  be  based  on  analysis  of  dry  solids  and  total 
N,  P,  and  K.  Septic-tank  sludge  is  usually  low  in 
metal  content  and  no  metal  contamination  prob- 
lems should  arise  from  land  application.  (Roches- 
ter-PTT) 
W87-03102 


CONSTRUCTING  A  BETTER  ENVIRONMENT, 

For  primary  bibliographic   entry  see  Field   5G. 
W87-03126 


MIXED-CULTURE  MICROBIAL  PROTEIN 
FROM  WASTE  SULFITE  PULPING  LIQUOR 
H:  ITS  PRODUCTION  ON  A  PrLOT-PLANT 
SCALE  AND  USE  EM  ANIMAL  FEED, 

Quebec  Univ.,  Trois-Rivieres.  Centre  de  Recher- 
che en  Pates  et  Papiers. 
S.  N.  Lo,  and  J.  R.  Moreau. 

Canadian  Journal  of  Chemical  Engineering 
CJCEA7,  Vol.  64,  No.  4,  p  639-646.  1  fig,  9  tab,  7 
ref. 

Descriptors:  'Waste  recovery,  'Microbial  degra- 
dation, 'Sulfite  liquors,  'Feeds,  'Pilot  plants, 
Process  control,  Fermentation,  Productivity,  Bio- 
mass,  Chickens,  Pulp  wastes,  Biomass,  Nutrients, 
Performance  evaluation. 

A  pilot  plant  system  to  produce  mixed-culture, 
high  protein  biomass  from  waste  sulfite  pulping 
liquor  for  animal  feed  was  developed  to  determine 
whether  enough  sterlized  biomass  could  be  pro- 
duced for  large  scale  feeding  studies,  identify  oper- 
ational and  control  problems,  adjust  previously 
established  fermentation  conditions  to  maximize 
productivity  and  verify  the  nutritive  value  and 
quality  of  the  biomass  produced  at  this  scale.  Pilot 
plant  equipment  and  performance  of  the  produc- 
tion process  were  described.  Results  of  chicken 
feeding  tests  were  reported  and  it  is  concluded  that 
at  least  50%  of  the  soybean  protein  in  a  commer- 
cial diet  could  be  replaced  with  biomass  protein 
with  no  adverse  effects  on  animal  growth,  health 
status  or  the  organoleptic  quality  of  chicken  meat. 
(Michael-PTT) 
W87-03132 


GEOCHEMICAL      AND      ENVIRONMENTAL 
PROCESSES     AFFECTING     RADIONUCLIDE 


MIGRATION  FROM  A  FORMERLY  USED 
SEEPAGE  TRENCH, 

Oak  Ridge  National  Lab.,  TN  Environmental  Sci- 
ences Div. 

C.  R.  Olsen,  P.  D.  Lowry,  S.  Y.  Lee,  I.  L.  Laraen, 
and  N.  H.  CuUhall. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  50,  No.  4,  p  593-607,  April  1986.  5  fig,  11  tab, 
46  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Geochemistry,  'Radioactive  wastes, 
•Seepage  pits,  'Migration,  Soil  contamination,  Al- 
kalinity, Sorption,  Plutonium,  Radioactive  watte 
disposal,  Groundwater,  Precipitation,  Leaching, 
Bedrock,  Geologic  fractures,  Seasonal  variation. 

Liquid  wastes  which  contained  activation  prod- 
ucts, actinides  and  transuranics  and  which  were 
disposed  in  a  shallow  land  seepage  trench  were 
studied  to  investigate  factors  affecting  contaminant 
migration  in  soils  and  weathered  bedrock.  Most 
waste  liquids  seeped  along  discrete  layers  parallel 
to  bedding  and  along  the  strikes  of  faults  and  folds. 
Groundwater  radioactivity  consisted  of  3H,  99Tc, 
60Co,  and  233U.  Groundwater  90Sr  and  137Cs 
concentrations  were  low  because  of  precautions 
taken  to  establish  and  maintain  an  alkaline  environ- 
ment near  the  trench  which  allowed  for  90Sr  sorp- 
tion and  precipitation  and  because  137Cs  had  a 
strong  tendency  to  be  selectively  sorbed  by  illite. 
Plutonium  isotopic  ratios  indicated  that  contamina- 
tion was  caused  by  242Cm  and  244Cm  migration 
and  their  subsequent  decay  to  238Pu  and  240Pu. 
Radionuclide  concentrations  near  the  north  end  of 
the  trench  experienced  seasonal  variations  with  the 
highest  activities  occurring  in  the  spring  and  after 
prolonged  rainfalls.  This  contamination  may  be 
leached  from  the  trench  or  from  relict  waste  mi- 
gration layers  when  groundwater  levels  saturate 
these  zones  or  when  precipitation  infiltrates  the 
trench  or  travels  along  relict  migration  layers 
during  drainage.  Suspected  transport  pathways 
from  the  trench  to  a  nearby  seep  area  appear  to  be 
associated  with  fault  zones  and  limbs  of  a  plunging 
limestone  fold.  (Author's  abstract) 
W87-03135 


EVALUATION  OF  THE  FACTORS  GOVERN- 
ING THE  MOBILITY  OF  DREDGED  MATERI- 
AL PLACED  AT  OPEN  WATER  DISPOSAL 
SITES, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst 
W.  F.  Bohlen. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S.? 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  85-100,  9  fig,  5  ref. 

Descriptors:  *Dredging,  'Path  of  pollutants, 
'Ocean  dumping,  'Waste  disposal,  Waste  manage- 
ment, Estuaries,  Evaluation,  Temporal  distribution, 
Transmissivity,  Temperature,  Conductivity,  Elec- 
tromagnetic waves,  Water  sampling,  Long  Island 
Sound,  Sediments. 

Long-term  management  of  open  water  disposal 
areas  receiving  dredged  material,  requires  and  un- 
derstanding of  the  physical  and  biological  factors 
affecting  local  sediment  transport.  Within  most 
continental  shelf,  nearshore,  and  estuarine  areas 
these  factors  display  a  high  degree  of  temporal 
variability  with  the  majority  of  significant  sedi- 
ment displacements  occurring  during  aperiodic 
storm  events.  The  short-lived  nature  of  these 
events  establishes  particular  sampling  constraints, 
and  favors  the  use  of  in-situ  systems  to  monitor 
transport-related  processes.  To  satisfy  these  con- 
straints a  bottom-mounted  instrumentation  array 
has  been  developed  and  deployed.  The  array  con- 
tains optical  transmissometers  to  monitor  suspend- 
ed material  concentrations,  temperature-conductiv- 
ity probes,  an  electromagnetic  current  meter,  a 
wave  gage,  a  lapsed-time  camera  and  strobe 
system,  and  a  sequenced  mechanical  water  sam- 
pler. The  entire  system  is  controlled  and  the  result- 
ant data  recorded  by  a  digital  data  logger.  The  unit 
is  capable  of  unattended  operation  for  periods  in 
excess  of  30  days  at  sampling  rates  of  four  scans  of 
the  entire  array  each  hour.  Reviews  of  selected 
data  obtained  at  several  locations  within  Long 
Island   Sound   reveal  a  range  of  high  and  low 
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frequency  variations  in  sediment  movements.  Low 
frequency  variations  appear  to  be  primarily  the 
result  of  biologically  mediated  factors,  while  the 
higher  frequency  components  occur  in  response  to 
persistent  tidal  forcing  and  aperiodic  storm  events. 
The  latter  displacements  appear  to  be  nonlinear  in 
character  and  not  simply  related  to  storm  intensity. 
In  addition  to  these  temporal  characteristics,  array 
observations  indicate  evident  spatial  variability  as- 
sociated primarily  with  sediment  characteristics 
and  the  presence  or  absence  of  near-bottom  fluff 
layers.  These  layers  of  organic-mineral  aggregates 
appear  to  modify  the  structure  of  the  flow  field 
affecting  the  sediment-water  interface  and  may 
serve  to  limit  erosion  and  transport.  Determination 
of  the  dynamics  associated  with  these  layers  re- 
quired consideration  of  the  role  of  the  overlying 
water  column  as  a  source  of  materials  to  the  near- 
bottom  areas.  A  system  sufficient  to  provide  these 
observations  is  outlined.  (See  also  W87-03248) 
(Author's  abstract) 
W87-03252 


ECOLOGICAL   EVALUATION    OF   ORGANO- 
TIN-CONTAMINATED  SEDIMENT, 

Naval  Ocean  Systems  Center,   San  Diego,  CA. 

Environmental  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03254 


PARTIAL  REVIEW  OF  DREDGED  MATERIAL 
DISPOSAL  TECHNIQUES, 

Nishiki  Consultant  Co.  Ltd.,  Tokyo  (Japan). 

H.  Koba.  and  M.  Miyake. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  222-236,  14  fig,  17 

ref. 

Descriptors:  'Waste  disposal,  'Spoil  disposal, 
•Sedimentation,  Dredging,  Sediments,  Mathemati- 
cal analysis,  Consolidation  sedimentation,  Field 
tests,  Japan. 

Coastal  disposal  areas  containing  dredged  sedi- 
ments contaminated  with  hazardous  material  are 
not  easily  reclaimed  into  stable  land  areas.  The 
techniques  for  predicting  the  period  required  for 
disposed  material  to  become  stable  through  sedi- 
mentation and  self-weight  consolidation  have  pro- 
gressed but  are  not  yet  satisfactory.  This  paper 
reviews  the  following  techniques  for  predicting 
sedimentation  and  self-weight  consolidation  of  dis- 
posed sediment  in  Japan:  (a)  prediction  of  surface 
settlement  due  to  sedimentation  and  self-weight 
consolidation,  and  (b)  consolidation  tests  to  obtain 
the  input  data  for  the  numerical  consolidation  anal- 
ysis. A  site  application  example  is  also  given.  (See 
also  W87-03248)  (Lantz-PTT) 
W87-03259 


UME-CEMENT  HARDENING  OF  VERY  SOFT 
FRESHWATER  CLAY, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8D. 
W87-03260 


SELECTION  AND  MANAGEMENT  OF  A  NEW 
ORLEAN  DREDGED  MATERIAL  DISPOSAL 
SITE  AT  COOS  BAY,  OREGON,  USA  TO  RE- 
CEIVE CONTAMINATED  DREDGED  MATERI- 
AL, 

Army  Engineer  District,  Portland,  OR. 
J.  R.  Reese. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  277-299,  13  fig,  11 
ref. 

Descriptors:  'Dredging,  'Waste  disposal,  'Spoil 
disposal,  'Coos  Bay,  Oregon,  Waste  management, 
Management,  Environmental  protection,  Portland, 
Data  interpretation. 

Ocean  disposal  of  dredged  material  on  the  Pacific 
Northwest  coast  has,  until  recently,  involved  only 
clean,    medium-grain-sized    marine    sands.    Those 


sediments  are  dredged  by  hopper  dredge  and 
placed  at  approved  interim  ocean  disposal  sites  in 
the  littoral  transport  zone  directly  offshore  from 
the  estuary.  The  upper  reaches  of  those  coastal 
river  systems  are  normally  maintained  by  pipeline 
hydraulic  dredges  and  the  material  placed  at 
upland  disposal  sites.  The  material  is  a  silt  clay 
sediment,  and  in  Coos  Bay  is  considered  slightly 
contaminated  by  existing  Federal  criteria.  Upland 
sites  are  becoming  extremely  difficult  to  obtain  and 
at  Coos  Bay,  Oregon,  all  approved  sites  are  nearly 
filled  to  capacity.  The  only  alternative  to  upland 
sites  is  transporting  material  to  the  ocean.  Portland 
District  determined  that  upland  sites  at  Coos  Bay 
would  be  filled  by  the  early  1980's,  and  in  1977 
proceeded  with  long-term  oceanographic  studies 
for  evaluating  ocean  disposal  sites  to  accept  fine- 
grained, slightly  contaminated  dredged  material. 
The  District  recognized  that  the  site  and  sediment 
must  be  in  compliance  with  State  and  Federal 
regulations,  especially  the  Marine  Protection,  Re- 
search, and  Sanctuaries  Act.  Chemical,  physical, 
and  biological  studies  were  conducted  for  2  years 
on  nearshore  ocean  environment  and  dredged  sedi- 
ments. The  long-term  nature  of  studies  and  the  full 
range  of  tests  conducted  and  modified  for  the 
Pacific  Northwest  Coast  conditions  have  allowed 
for  shorter  term  and  less  expensive  tests  to  be 
conducted  at  the  remaining  Portland  District 
ocean  disposal  sites.  Evaluation  studies  are  under 
way  for  eight  remaining  Portland  District  ocean 
disposal  sites  with  comparisons  made  with  the 
Coos  Bay  data.  This  has  allowed  for  the  eight 
remaining  sites  to  be  evaluated  for  less  cost  and 
time  than  the  cost  for  the  Coos  Bay  studies  alone. 
(See  also  W87-03248)  (Lantz-PTT) 
W87-03263 


PRINCTPLES  AND  PRACTICES  FOR  THE 
OCEAN  DISPOSAL  OF  DREDGED  MATERI- 
AL: THE  LONDON  DUMPING  CONVENTION 
RE-EXAMINED, 

New  Orleans  Board  of  Commissioners  of  the  Port, 

LA. 

H.  R.  Haar. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  357-367. 

Descriptors:  'Ocean  disposal,  'Dredging, 
'London,  Spoil  disposal,  Water  pollution  effects, 
Fate  of  pollutants,  Path  of  pollutants,  Legal  as- 
pects, Heavy  metals. 

Members  of  the  International  Association  of  Ports 
and  Harbors  (IAPH)  and  the  American  Associa- 
tion of  Port  Authorities  (AAPA)  have,  since  1979, 
been  actively  engaged  with  various  activities  in- 
volving the  London  Dumping  Convention.  In  re- 
sponse to  the  dumping  of  contaminated  dredged 
materials,  it  has  been  necessary  for  IAPH  and 
AAPA  to  engage  the  services  of  scientific  and 
legal  professionals  to  assist  in  examining  and  pro- 
posing viable  solutions  capable  of  bridging  differ- 
ences between  ports'  interests  worldwide  and  those 
of  the  U.N.  treaty  organization.  The  results  of  this 
mission  is  to  address  past  activities  and  current 
issues.  The  major  conclusion  drawn  from  this 
study  indicates  that  in  many  instances  the  disposal 
of  toxic  dredged  waste  into  the  ocean  should  be 
the  preferred  alternative  over  any  reasonable  type 
of  upland  disposal.  Some  of  the  findings  of  this 
study  which  support  this  conclusion  are  as  follows: 
(1)  It  is  not  sound  to  expect  that  a  criterion  for 
allocation  of  substances  to  the  Annexes  should 
routinely  apply  in  an  equal  manner  to  a  given 
toxicant  when  it  is  disposed  into  the  ocean  as  a 
component  of  different  wastes;  (2)  A  waste  per  the 
Convention  must  be  defined  as  the  toxicant  or 
toxicants  of  concern  and  the  'carrier'  in  which  it  is 
disposed;  (3)  The  nature  of  the  carrier  plus  the 
chemical  species  involved  generally  determine 
whether  or  not  a  toxicant  will  be  available  to  the 
biota;  (4)  Marine  sediments,  especially  of  estuarine 
origin,  characteristically  contain  clay  minerals, 
such  as  montmorillonite  and  vermiculite,  humic 
acids,  and  sulfides,  all  of  which  are  effective  at 
reducing  the  availability  of  toxic  metals  or  synthet- 
ic organic  compounds  to  the  biota;  (5)  When  be- 
cause of  the  composition  of  the  carrier  a  substance 
does   not   have  bioavailability,    there   can   be   no 


absorption  into  the  organisms'  tissues.  This  phys- 
icochemical  suite  of  carrier  properties  comprises 
the  'first  line  of  defense'  against  environmental 
impacts;  (6)  Given  that  a  toxicant  is  not  bioavaila- 
ble  to  marine  plants  or  metazoan  animals,  it  follows 
that  attempts  to  apply  the  extent  three  criteria 
(toxicity,  bioaccumulation,  and  persistance)  are 
misguided  and  confusing;  and  (7)  Even  when  trace 
amounts  of  a  toxicant  in  a  waste  are  bioavailable 
and  have  actually  been  absorbed  they  will  evoke 
the  second  line  of  defense,  which  is  physiological. 
(See  also  W87-03248)  (Lantz-PTT) 
W87-03267 


PROGRESSIVE  TRENCHING  USING  A 
SCRAPER  DIGGER, 

Kyoto  Civil  Engineering  and  Construction  Dept. 

(Japan). 

T.  Inoue. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  368-379,   16  fig, 

append. 

Descriptors:  'Trenches,  'Spoil  disposal,  'Waste 
disposal,  Scrapers,  Digging,  Dewatering,  Sedimen- 
tation, Stress,  Stabilization. 

The  progressive  trenching  method  developed  in 
the  United  States  is  introduced.  In  the  management 
of  a  disposal  area  in  Tsu-Matsuzaka  Harbor,  the 
progressive  trenching  method  was  first  applied  in 
Japan  to  promote  the  dewatering  of  dredged  mate- 
rial. In  this  case  the  digging  of  the  trench  was 
performed  by  a  floating  scraper.  Water  content  30 
cm  below  the  surface  was  400%  at  the  end  of 
filling  and  261%  just  prior  to  the  first  trenching. 
Water  content  decreased  gradually  as  trenching 
advanced.  The  water  content  after  185  days  was 
149%.  Consequently,  as  the  result  of  trenching,  a 
reduction  in  water  content  of  43%  was  attained. 
Water  content  at  a  point  30  m  away  from  a  trench 
was  approximately  equal  to  the  water  content  at  a 
point  near  the  trench  in  shallow  trenching.  How- 
ever, as  the  depth  of  the  trench  progressed,  the 
water  content  became  lower  at  the  point  near  the 
trench  and  increased  proportionally  with  distance. 
Settlement  after  185  days  in  18  cm.  The  mean 
settling  rate  is  about  0.15  cm/day.  The  cone  pene- 
tration stress  was  0.25  kg/sq  cm  at  the  beginning 
and  increased  to  0.66  kg/sq  cm  by  the  5th  trench- 
ing and  finally  to  0.9  kg/sq  cm.  This  means  that  in 
this  case  the  filled  area  has  stabilized  well.  (See 
also  W87-03248)  (Lantz-PTT) 
W87-03268 


FEASIBILITY  OF  USrNG  MYCORRHLZAL 
FUNGI  FOR  ENHANCEMENT  OF  PLANT  ES- 
TABLISHMENT ON  DREDGED  MATERIAL 
DISPOSAL  SITES:  A  LITERATURE  REVDIW, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic   entry  see   Field   3D. 

W87-03316 


WASTEWATER  ENGINEERING  DESIGN  FOR 
UNSEWERED  AREAS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 
R.  Laak. 

2nd  Edition.  Technomic  Publishing  Co.,  Lancas- 
ter, Pennsylvania.  1986.  171  p. 

Descriptors:  'Land  disposal,  'Land  treatment, 
'Wastewater  disposal,  'Cesspools,  'Design  stand- 
ards, 'Wastewater  treatment,  'Septic  tanks,  Engi- 
neering, Mounds,  Filtration,  Waste  disposal. 

Low-cost  onsite  wastewater  disposal  systems  can 
now  be  considered  as  permanent  solutions  to  the 
problem  of  waste  removal;  no  longer  are  they 
regarded  as  temporary  measures  to  be  used  only 
until  sewers  are  built.  The  required  engineering 
steps  are  outlined  here  for  simple  as  well  as  diffi- 
cult site  conditions.  Innovative,  alternative,  and 
new  systems,  such  as  mounds,  different  sand  filters, 
the  RUCK  system,  and  the  indrains  for  reduced 
seepage  fields,  are  presented  in  detail.  The  book 
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can  be  used  for  planning,  design,  repairs,  and  alter- 
ations. Chapter  topics  are:  (1)  site  investigation;  (2) 
characteristics  and  quantity  of  wastewater;  (3)  pre- 
treatment  methods;  (4)  subsruface  soil  systems;  (5) 
septage  disposal;  and  (6)  design  examples  or 
guides.  (Lantz-PTT) 
W87-03339 


5F.  Water  Treatment  and 
Quality  Alteration 


TRIHALOMETHANE  LEVELS  IN  CHLORIN- 
ATED MICHIGAN  DRINKING  WATER, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

E.  A.-N.  Furlong,  and  F.  M.  DTtri. 

Ecological  Modelling,  Vol.  32,  No.  1-3,  p  215-225, 

June  1986.  1  fig,  3  tab,  17  ref. 

Descriptors:  *Raw  water,  'Drinking  water, 
•Water  quality,  "Trihalomethanes,  'Michigan, 
•Chlorination,  Chloroform,  Dibromoethane,  Bro- 
modichloromethane,  Bromoform,  Groundwater, 
Great  Lakes,  Hydrogen  ion  concentration,  Mathe- 
matical models,  Chemical  treatment,  Water  treat- 
ment. 

Raw  and  finished  drinking  water  from  40  Michi- 
gan treatment  plants  was  analyzed  for  total  trihalo- 
methane  (TTHM)  concentrations  by  the  liquid- 
liquid  extraction  method.  Concentrations  in  the 
samples  ranged  from  undetectable  to  281.8  micro- 
gram/liter  (ug/1)  with  a  mean  of  44.0  ug/1  and  a 
median  of  20.5  ug/1.  Chloroform  usually  was 
present  in  the  highest  concentration,  followed  by 
bromodichloromethane,  dibromomethane,  and  bro- 
moform. After  adjustment  for  the  quantity  of  chlo- 
rine added,  treated  drinking  water  had  significantly 
higher  TTHM  levels  than  either  Great  Lakes 
water  or  groundwater.  When  chlorinated,  Great 
Lakes  water  tended  to  have  higher  TTHM  levels 
than  did  groundwater.  The  best  model  developed 
to  predict  TTHM  concentration  was  a  two-vari- 
able one,  as  follows:  TTHM  =  -13.5  +  22.24 
(chlorine  dose)  +  2.38  x  10  to  the  8th  power 
(hydrogen  ion  concentration).  The  model  can  be 
used  by  treatment  plant  operators  to  predict 
TTHM  levels  within  a  given  set  of  conditions. 
(Rochester-PTT) 
W87-02605 


MANAGING  AN  UNFILTERED  WATER 
SUPPLY, 

Seattle  Dept.  of  Water,  WA.  Water  Quality  Div. 
R.  G.  Dormer,  and  J.  C.  Kirner. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  77,  No.   12,  p  32-37,  December 
1985.  10  ref. 

Descriptors:  *Water  supply,  *Filtration,  *Water 
quality  control,  'Disinfection,  Trihalomethanes, 
Microbiological  organisms,  Turbidity,  Physical 
properties. 

Reasons  for  supporting  a  nationally  mandated  fil- 
tration can  be  responded  to  by  a  modification  of 
operations  or  by  the  observation  that  the  concern 
is  not  applicable  to  all  water  utilities.  Water  quality 
problems  associated  with  turbidity  include  an  in- 
ability to  maintain  a  disinfectant  residual  and  the 
sheltering  of  microbiological  organisms-both  of 
which  lead  to  a  decrease  in  the  effectiveness  of 
disinfection~as  well  as  the  contribution  of  turbidity 
to  the  formation  of  trihalomethanes.  If  the  turbidi- 
ty of  the  source  water  is  made  up  primarily  of 
inorganic  materials,  these  concerns  may  not  be  a 
factor.  It  can  be  argued  that  resistant  organisms 
cannot  be  killed  by  disinfection  as  normally  prac- 
ticed, but  disinfection  practices  can  be  modified  to 
provide  satisfactory  disinfection  and  deactivation 
of  resistant  organism  under  the  proper  circum- 
stances. (David-PTT) 
W87-O2609 


ASSURING    ACCURATE    MODEL    CALIBRA- 
TION, 

Corps  of  Engineers,  Vicksburg,  MS. 

T.  M.  Walskl 

Journal  of  the  American  Water  Works  Association 


JAWWA5,  Vol.  77,  No.  12,  p  38-41,  December 
1985.  2  tab,  5  ref. 

Descriptors:  *  Model  calibration,  'Water  distribu- 
tion, *Model  testing,  Meters,  Pressure  distribution, 
Calibrations,  Models. 

Water  distribution  system  models  are  only  as  good 
as  the  data  with  which  they  are  calibrated.  Just 
comparing  predicted  and  observed  pressures 
during  normal  use  cannot  ensure  accuracy.  If  an 
engineer  is  to  have  any  confidence  in  the  results  of 
a  water  distribution  system  model,  the  model  must 
be  calibrated  using  high  quality  data.  Just  analyz- 
ing differences  between  observed  and  predicted 
pressures  for  a  single  loading  is  not  an  acceptable 
way  to  judge  calibration  accuracy.  Techniques  are 
available  to  collect  and  to  use  the  data  for  calibra- 
tion. There  is  no  reason  to  settle  for  guesses  or 
typical  literature  values  as  to  C-factors,  water  use, 
and  boundary  heads  for  use  in  a  model.  Some  tips 
for  calibration  include:  conducting  C-factor  tests; 
checking  pump  operating  points,  checking  pres- 
sure-reducing value  settings;  calculating  use; 
checking  master  meters,  and  checking  users' 
meters.  (David-PTT) 
W87-02610 


SLOW  SAND  FILTRATION:  INFLUENCES  OF 
SELECTED  PROCESS  VARIABLES, 

CH2M  Hill,  Newport  Beach,  CA. 
W.  D.  Bellamy,  D.  W.  Hendricks,  and  G.  S. 
Logsdon. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  77,  No.  12,  p  62-66,  December 
1985.  5  fig,  5  tab,  11  ref.  EPA  Cooperative  agree- 
ment CR808650-02. 

Descriptors:  *Sand  filters,  *Coliform  bacteria, 
•Wastewater  treatment,  *Water  treatment,  'Filtra- 
tion, Water  quality  control,  Economic  aspects, 
Pilot  plants,  Cost  analysis,  Giardia  cysts,  Water 
purification. 

Research  was  conducted  to  determine  the  influ- 
ences of  selected  process  variables  on  the  treat- 
ment efficiency  of  slow  sand  filtration.  The  results 
indicate  that  slow  sand  filtration  is  an  effective 
water  treatment  technology,  as  determined  by  re- 
movals of  total  conform  bacteria  and  Giardia  cysts. 
Further,  the  process  is  passive  in  nature,  requiring 
little  maintenance  on  the  part  of  the  operator.  This 
technology  should  be  considered  during  the  selec- 
tion of  a  water  treatment  system.  Pilot-plant  testing 
should  be  done,  however,  to  determine  the  techni- 
cal feasibility  of  each  alternative.  Selection  should 
be  determined  by  economic  analyses  in  addition  to 
the  appropriateness  of  the  technologies  for  the 
community  at  hand.  (David-PTT) 
W87-02611 


CHLORINATION  TO  PREVENT  AND  CON- 
TROL WATERBORNE  DISEASES, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Biologi- 
cal Sciences. 
E.  C.  Lippy. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  1,  p  49-52,  January  1986. 
2  fig,  1  tab,  15  ref. 

Descriptors:  *Chlorination,  *Waterborne  diseases, 
'Disinfection,  *Water  quality  control,  *Water 
treatment,  Bacteria,  Pathogens,  Temperature,  Pro- 
tozoans, Viruses,  Chlorine,  Hydrogen  ion  concen- 
tration. 

Recent  publications  identified  shortcomings  in  dis- 
infection contributing  to  waterborne  disease  out- 
breaks. The  primary  problems  sited  were  that  dis- 
infection was  not  provided  where  it  was  needed, 
and  it  was  not  properly  operated  where  it  was 
provided,  both  of  which  caused  or  contributed  to 
nearly  half  of  the  outbreaks  of  waterborne  disease 
in  public  water  systems.  The  article  reviews  the 
factors  that  influence  chlorine's  effectiveness  in 
inactivating  bacteria,  viruses,  and  protozoans  for 
the  purposes  of  preventing  and  controlling  water- 
borne  disease  outbreaks.  The  factors  reviewed  are: 
chlorine  concentration,  contact  time,  pH,  tempera- 
ture, and  interfering  substances.  Each  must  be 
evaluated     to    determine    disinfection    capability 


under  current  operating  conditions  and  to  deter- 
mine the  adjustments  necessary  for  coping  with  the 
challenges  of  pathogens.  (David-PTT) 
W87-02613 


ROTAVntUS  SURVIVAL  IN  RAW  AND 
TREATED  WATERS  AND  ITS  HEALTH  IM- 
PLICATIONS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Microbiology 

and  Immunology. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-02644 


DETECTION  OF  HEPATITIS  A  VIRUS  (HAV) 
EN  DRINKING  WATER, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02646 


DETECTION  OF  HEPATITIS  A  VIRUS  IN 
DRINKING  WATER  BY  ENZYME-EMMUN- 
OASSAY  USING  ULTRACENTRD7UGATION 
FOR  VJJtUS  CONCENTRATION, 

Vienna  Univ.  (Austria).  Hygiene  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02647 


CONCENTRATION  OF  SEEDED  AND  NATU- 
RALLY OCCURRTNG  ENTEROVIRUSES 
FROM  WATERS  OF  VARYTNG  QUALITY  BY 
HOLLOW  FIBER  ULTRAFILTRATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-02648 


RECOVERY  OF  VHtUSES  FROM  DRINKING- 
WATER  BY  MEANS  OF  AN  EV-IJNE  ELEC- 
TROPOSITIVE CARTRIDGE  FILTER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02649 


CONCENTRATION  OF  VUIUSES  FROM 
WATER  USING  PIG  ERYTHROCYTE  GHOST 
CELLS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Food  Engineering  and  Biotectnology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02650 


ELECTROFOCUSING  OF  VIRUSES  AND  SEN- 

snrvnY  to  disinfection, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-02664 


STUDY  OF  INDIGENOUS  VHtUS  REMOVAL 
AT  DD7FERENT  STAGES  DV  A  DREMKTNG 
WATER  PLANT  TREATING  RIVER  WATER, 

Nancy- 1   Univ.   (France).   Lab.   d'Hygiene  et  de 

Recherche  de  la  Sante  Publique. 

F.  Agbalika,  P.  Hartemann,  J.  C.  Joret,  A.  Hassen, 

and  MM   Hour  bigot. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  211-218,  October  1985.  1  fig,  4  tab,  17 

ref. 

Descriptors:  'Performance  evaluation,  *Viruses, 
•Water  treatment,  •Drinking  water,  *Rivers, 
•Water  treatment  facilities,  *  Disinfection,  Ozona- 
tion, Coagulation,  Flocculation,  Filtration,  Sedi- 
mentation, Chlorination,  Chlorine,  Activated 
carbon,  Carbon,  Water  analysis,  Water  quality 
management,  Public  health. 

The  virological  efficiency  of  individual  treatment 
processes  was  investigated  in  a  plant  which  pro- 
duces drinking  water  from  water  of  the  river  Oise. 
The  sequence  of  treatment  processes  was  preozon- 
ation-storage-coagulation-flocculation-settling-sand 
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iltration-second  stage  ozonation-activated  carbon 
iltration-post  ozonation-chlorine  dioxide.  Nine 
eries  of  samples  were  taken  after  various  treat- 
lent  stages  and  analyzed.  Viruses  were  recovered 
iy  an  absorption-elution  method  using  electronega- 
ive  or  electropositive  filters.  BGM  cells  were  used 
or  virus  detection,  and  all  samples  of  raw  water 
ielded  positive  results.  Viral  counts  decreased  by 
9%,  11%,  and  55%  after  intermittent  preozona- 
ion  and  storage,  settling,  and  sand  filtration,  re- 
pectively.  No  viruses  were  recovered  from  the 
vater  after  the  second  stage  ozonation.  The  subse- 
quent post  ozonation  and  final  treatment  with  chlo- 
me  dioxide  served  as  additional  barriers  to  ensure 
virologically  safe  drinking  water  supply.  (Au- 
bor's  abstract) 
V87-02665 


)ESIGN  FACTORS  FOR  THE  SCOURING  OF 
)EPOSITED  MATERIALS  IN  WATER  AND 
VASTEWATER  TREATMENT  SYSTEMS, 

Vindsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

■g. 

).  W.  Machina,  and  J.  K.  Bewtra. 

?anidian   Journal  of  Civil  Engineering  CJCEB, 

lo\.  12,  No.  3,  p  567-572.  September  1985.  7  fig,  2 

ab,  5  ref. 

Jescriptors:  *Water  quality,  'Water  treatment, 
Wastewater  treatment,  'Sediments,  Scour,  Parti- 
te shape,  Flow  velocity,  Suspended  solids,  Air 
irculation,  Pumping. 

ilany  water  and  wastewater  systems  require  that 
ediments  in  the  flow  remain  in  suspension.  Some- 
imes  auxiliary  power  sources,  such  as  compressed 
ir,  or  pumping,  are  used  to  obtain  scouring  veloci- 
ies  within  the  system.  The  combined  effects  of 
tumping,  compressed  air,  and  gravity  (floor  slope) 
in  the  solid-liquid  interaction  and  the  velocity 
equired  to  scour  particles,  are  presented.  Two 
londimensional  are  developed  to  present  data. 
Design  curves  for  scouring  sand,  grit,  and  second- 
iry  sludge  particles  are  presented  and  compared 
vith  data  obtained  for  spherical  particles.  The 
tarticle  terminal  settling  velocity  is  used  to  de- 
cribe  the  significant  particle  characteristics.  The 
ise  of  prototypical  particles  and  slopes,  together 
vith  the  dimensionless  parameters,  allows  an  appli- 
:ation  of  results  to  prototype  systems  where  auxil- 
ary  scouring  sources  may  or  may  not  be  present. 
Jsing  the  information  presented,  it  is  possible  to 
lesign  water  and  wastewater  systems  in  which 
>articles  must  remain  in  suspension,  with  or  with- 
)ut  the  use  of  auxiliary  power  sources.  (Author's 
ibs  tract) 
V87-02674 


RADIATION  INDUCED  DECOMPOSITION  OF 
SOME  CHLORINATED  METHANES  IN 
WATER, 

Vienna    Univ.    (Austria).    Dept.    of   Theoretical 

Chemistry  and  Radiochemistry. 

For  primary  bibliographic  entry  see  Field  5D. 

W87-O2702 


INNOVATIVE  TECHNIQUE  FOR  DETERMIN- 
ING VELOCITY  GRADIENT  IN  COAGULA- 
nON -FLOCCULATION  PROCESS, 

National    Environmental    Engineering    Research 

Inst,  Nagpur  (India).  Water  Engineering  Div. 

V.  A.  Mhaisalkar,  R.  Paramasivam,  and  A.  G. 

Bhole. 

Water  Research  WATRAG,  Vol.  20,  No.  10,  p 

1307-1314,  October  1986.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Velocity  gradient,  'Coagulation, 
•Water  treatment,  'Flocculation,  'Filtration, 
Water  quality,  Surface  water,  Mixing  intensity, 
Dimensional  analysis,   Impellers,   Design  criteria. 

The  importance  of  mixing  intensity  expressed  as 
the  mean  velocity  gradient  in  coagulation-floccula- 
u'on  processes  is  briefly  reviewed.  Available  meth- 
ods for  determining  power  requirements  for  me- 
chanical mixing  devices,  their  relative  merits  and 
limitations  and  the  usefulness  of  standard  power 
curves  are  discussed.  A  simple,  innovative,  electri- 
cal method  to  measure  power  input  to  an  impeller 
mixer  has  been  developed  which  eliminates  possi- 


ble causes  of  error.  Power  curves  have  been  de- 
rived for  a  turbine  impeller  for  use  with  two 
container  geometries.  It  has  been  shown  that  for  a 
given  impeller  speed,  the  energy  input  increases 
depending  upon  the  impeller-  container  system  ge- 
ometries in  the  following  order:  cylindrical  with- 
out baffles;  squares  without  baffles;  cylindrical 
with  baffles;  and  square  with  baffles.  The  power 
function  for  Reynolds  numbers  in  the  range  10000- 
45000  varies  from  1.96-  0.512  and  from  3.43-1.83 
for  clyindrical  and  square  containers,  respectively. 
The  results  compare  very  well  with  those  obtained 
by  others  and  the  method  can  provide  a  valuable 
tool  for  design,  development  and  optimization  of 
mixing  devices  for  coagulation-flocculation  in 
water  treatment.  (Alexander-PTT) 
W87-02708 


APPLICATION    OF    ALUMINAS    IN    WATER 
TREATMENT, 

Aluminum  Co.  of  America,  Alcoa  Center,  PA. 

Alcoa  Labs. 

For  primary   bibliographic   entry  see   Field   5D. 

W87-02752 


USE  OF  ULTRAVIOLET  LIGHT  IN  THE 
TREATMENT  OF  WATER  IN  PUBLIC  SPAS 
AND  HOT  TUBS, 

R.  A.  Crandall. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
49,  No.  1,  p  16-23,  July- August  1986.  3  fig,  6  tab, 
18  ref. 

Descriptors:  'Water  treatment,  'Recreation  facili- 
ties, 'Ultraviolet  radiation,  'Disinfection,  'Per- 
formance evaluation,  Public  health,  Chlorination, 
Hydrogen  peroxide,  Radiation,  Health  hazards. 

Due  to  increasing  concern  about  the  effectiveness 
of  chlorination  as  a  sole  method  of  sanitizing 
public  spas  and  hot  tubs,  alternative  methods  such 
as  ultraviolet  light  (UV)  are  being  utilized.  UV 
light  in  conjunction  with  hydrogen  peroxide  has 
been  demonstrated  to  sanitize  hot-water  recre- 
ational environments  effectively.  The  principles, 
parameters,  and  guidelines  for  operation  of  the 
UV-hydrogen  peroxide  process  are  presented, 
along  with  data  from  an  extensive  test  conducted 
in  the  state  of  Oregon,  where  the  UV-hydrogen 
peroxide  process  compared  favorably  with  the 
chlorination  process.  At  the  same  time,  further 
research  and  development  is  needed,  including 
technical  improvements  in  monitoring  and  control 
equipment,  more  efficient  unit  designs  and  compo- 
nents, and  better  understanding  of  the  kinetics  in- 
volved in  spa  water  chemistry  and  the  process's 
photochemical  reactions.  Existing  UV  equipment 
could  also  be  more  appropriately  designed  and 
engineered  to  meet  the  needs  and  requirements  of 
the  spa/poo!  application.  (Doria-PTT) 
W87-02755 


PREVENTION  AND  TREATMENT  OF  EN- 
DEMIC IODINE-DEFICIENCY  GOITER  BY  IO- 
DINATION  OF  A  MUNICIPAL  WATER 
SUPPLY, 

Catania  Univ.  (Italy).  Cattedra  di  Endocrinologia. 
S.  Squatrito,  R.  Vigneri,  F.  Runello,  A.  M. 
Ermans,  and  R.  D.  Polley. 

Journal  of  Clinical  Endocrinology  and  Metabolism 
JCEMAZ,  Vol.  63,  No.  2,  p  368-375,  August  1986. 
2  fig,  4  tab,  20  ref. 

Descriptors:  'Iodine,  'Goiter,  'Drinking  water, 
'Municipal  water,  'Public  health,  'Iodination, 
Human  diseases,  Diseases,  Deficient  elements,  Nu- 
trients, Cost  analysis. 

Introduction  of  iodine  into  a  public  water  supply 
for  the  prevention  and  treatment  of  endemic  iodine 
deficiency  and  goiter  was  tested  in  Troina,  Sicily. 
Before  initiation  of  the  program,  a  goiter  endemic 
of  moderate  severity  was  present,  as  evidenced  by 
goiter  prevalence  of  55%  in  school  children.  Iodin- 
ation of  the  water  was  followed  by  a  prompt  and 
marked  reduction  in  goiter  prevalence,  and  by 
improvement  in  biochemical  indices  of  iodine  defi- 
ciency. Overall  goiter  frequency  in  school  children 
had  declined  to  6.1%,  and  large  goiters  had  virtu- 
ally disappeared.  Iodinated  water  was  well  tolerat- 


ed by  the  population,  and  no  adverse  effects,  in- 
cluding increase  in  the  frequency  of  hyperthyroi- 
dism, were  observed.  At  present  prices,  the  cost  of 
the  water  iodination  program  in  Troina  would  be 
approximately  four  cents  (U.S.)  per  person  per 
year.  It  is  concluded  that  iodination  of  public 
water  supplies  is  highly  efficacious,  safe,  and  cost- 
effective,  affording  promise  in  the  prophylaxis  and 
treatment  of  endemic  iodine  deficiency  and  goiter. 
(Author's  abstract) 
W87-02779 


WATER  SUPPLY  IN  DEVELOPING  COUN- 
TRIES: IMPROVING  ON  CURRENT  PRAC- 
TICE, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-02784 


APPLICATION  OF  ENVIRONMENTAL  MAN- 
AGEMENT PRINCIPLES  IN  THE  PROGRAM 
FOR  ERADICATION  OF  AEDES  (STEGO- 
MYIA)  AEGYPTI  (LINNEUS,  1762)  IN  THE  RE- 
PUBLIC OF  CUBA,  1984, 

Ministry  of  Public  Health,  Havanna  (Cuba).  Na- 
tional Aedes  aegypti  Eradication  Campaign. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-02824 


MODEL  SIMULATION  OF  SOLUTE  LEACH- 
ING AND  ITS  APPLICATION  FOR  ESTIMAT- 
ING THE  NET  RATE  OF  NITRATE  FORMA- 
TION UNDER  FIELD  CONDITIONS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Systems  Analysis  and  Planning  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02839 


HYDRAULICS  OF  RECTANGULAR  CLARIFI- 
ERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-02886 


PRACTICAL  DIRECT  PLAQUE  ASSAY  FOR 
COLIPHAGES  IN  100-ML  SAMPLES  OF 
DRINKTNG  WATER, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02890 


BACTERIA  ASSOCIATED  WITH  GRANULAR 
ACTIVATED  CARBON  PARTICLES  IN  DRINK- 
ING WATER, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02891 


COMPARISON  OF  CLARK'S  PRESENCE-AB- 
SENCE TEST  AND  THE  MEMBRANE  FILTER 
METHOD  FOR  COLIFORM  DETECTION  IN 
POTABLE  WATER  SAMPLES, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-02892 


MECHANISM  OF  INACTIVATION  OF  ENTER- 
IC VIRUSES  IN  FRESH  WATER, 

James  N.  Gamble  Inst,  of  Medical  Research,  Cin- 
cinnati, OH. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02893 


WATERLINE  PROBLEMS  CAN  BE  AVOIDED 
WITH  CARE  AND  TESTING, 

MEI-Charlton,  Inc.,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-02904 
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PUMP  STATION  GETS  NAVY  DISCHARGE 
AND  NEW  LIFE  AS  CIVILIAN, 

Tatman  and  Lee  Associates,  Wilmington,  DE. 
D.  P.  Lee,  and  P.  C.  D'Adamo. 
Water  Engineering  and  Management  WENMD2, 
Vol.    133,  No.  6,  p  26-28,47,  June   1986.    1   tab. 

Descriptors:  *Pump  stations,  'Water  treatment  fa- 
cilities, 'Maryland,  'Port  Deposit,  Pumping  plants, 
Water  treatment,  Hydraulic  machinery,  Design 
criteria,  Operating  costs,  Cost  analysis. 

A  decade  of  negotiations,  planning  design  and 
construction  for  a  small  Maryland  community  cul- 
minated last  summer  in  the  completion  of  a  novel 
water  supply  project,  thereby  ending  the  town's 
40-year  dependency  on  the  U.S.  Government  to 
provide  potable  water  services.  Prior  to  the  con- 
struction of  the  new  water  system,  the  town  ob- 
tained potable  water  from  the  Department  of 
Navy.  The  conditions  of  the  water  supply  agree- 
ment were  that  the  Navy  was  obligated. to  provide 
the  services  ad  infinitum.  However,  the  Navy's 
abandonment  of  the  Bainbridge  site  in  1976,  led  to 
extremely  high  operating  costs.  The  Navy  agreed 
to  pay  Port  Deposit  $1.7  million  to  construct  a 
new  water  treatment  and  storage  system  and  $1.0 
million  to  defray  operational  costs,  and  provide 
potable  water  to  the  Job  Corps  Center.  A  major 
design  objective  of  the  project  was  to  achieve 
mechanical  simplicity  and  low  maintenance  and 
operational  costs.  Evaluation  of  seven  treatment 
systems  resulted  in  the  selection  of  a  system  manu- 
factured by  Parkson  Corporation  of  Fort  Lauder- 
dale, Florida.  A  separate  study  was  made  to  deter- 
mine the  best  site  for  the  new  water  treatment 
plant.  Storage  facilities  had  to  be  provided  and  a 
cost  analysis  was  performed  on  several  types  of 
above-ground  storage  tank  designs.  The  new  water 
system  at  Port  Deposit  has  been  in  operation  since 
April,  1985;  the  plant  is  processing  between 
280,000  and  375,000  gpd.  Consumption  attributed 
to  the  town  has  varied  between  150,000  and 
175,000  gpd  while  supply  to  the  Job  Corps  Center 
varies  between  130,000  and  200,000  gpd.  The  plant 
is  operated  for  eight  to  nine  hours  a  day.  Prechlor- 
ination is  being  carried  out  to  a  concentration  of  10 
ppm.  Alum  and  soda  ash  feeds  typically  run  about 
30  ppm  each.  Generally,  the  raw  water  pH  aver- 
ages 7.3  to  7.5.  (Khumbatta-PTT) 
W87-02925 


COST  ANALYSIS  OF  THE  ADVERSE  EFFECTS 
OF  ALGAL  GROWTH  TN  WATER  BODIES  ON 
DRINKING  WATER  SUPPLY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

Y.  Magara,  and  S.  Kunikane. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  303-313,  May  1986.  8  fig,  5  tab,  6  ref. 

Descriptors:  'Drinking  water,  'Adverse  effects, 
'Water  quality  control,  'Cost  analysis,  'Raw 
water,  'Algae,  Japan,  Reservoirs,  Water  treatment, 
Concentration,  Estimating,  Estimated  costs. 

The  effect  of  algae  present  in  impounded  raw 
water  supplies  on  drinking  water  quality  are  re- 
viewed, and  estimates  are  provided  of  the  addition- 
al costs  of  water  treatment  measures  necessary  to 
eliminate  these  adverse  effects.  Total  treatment 
cost  versus  algal  concentration  in  the  raw  water  is 
presented  (in  Yen);  treatment  costs  are  significantly 
affected  by  the  concentration  of  algae,  both  in 
conventional  and  advanced  treatment  processes. 
The  treatment  cost  where  the  algal  concentration 
is  10,000/ml  is  about  twice  that  for  the  case  of  no 
algal  effect.  The  present  analysis  did  not  account 
for  several  cost  impact  factors,  including  additional 
chlorine  for  prechlorination,  energy  consumption 
for  transport  of  water  between  conventional  and 
advanced  water  purification  trains,  additonal  man- 
power, or  capital  costs  of  advanced  treatment  fa- 
cilities. Thus,  the  present  cost  estimates  are  under- 
estimates. (Rochester-PTT) 
W87-02977 


ANALYSIS  AND  CARTOGRAPHICAL  AP- 
PROACH TO  THE  REGIONAL  WATER  UTILI- 
ZATION SYSTEM  IN  THE  YODO  RIVER 
BASIN, 


Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic   entry  see  Field   6D. 
W87-02978 


CHEMISTRY  OF  TAP  WATER  IN  SRI  LANKA  - 
IMPLICATIONS  ON  HEALTH, 

Sri  Lanka  Univ.,  Peradeniya.  Environmental  Geo- 
chemistry Research  Group. 
C.  B.  Dissanayake,  and  S.  V.  R.  Weerasooriya. 
International   Journal   of  Environmental    Studies 
IJEVAW,  Vol.  27,  No.  1/2,  p  57-69,  1986.  5  fig,  6 
tab,  14  ref. 

Descriptors:  'Tap  water,  'Health  hazards,  'Water 
quality,  'Sri  Lanka,  Hydrogen  ion  concentration, 
Lead,  Piper  trilinear  diagram,  Calcium,  Magnesi- 
um, Bicarbonates,  Ions. 

A  preliminary  survey  was  conducted  of  the  chemi- 
cal quality  of  tap  water  in  Sri  Lanka.  In  certain 
parts  of  the  country,  excess  quantitites  of  lead  were 
found.  The  Piper  trilinear  diagram  shows  that 
much  of  the  tap  water  of  Sri  Lanka  belongs  to  the 
Ca/Mg-HC03  type.  In  certain  areas  of  the  country 
tap  water  had  low  pH  values,  which  could  bring 
excess  dissolved  ions  into  the  tap  water.  No  serious 
health  hazards  due  to  poor  quality  tap  water  have 
been  encountered  in  Sri  Lanka  because  only  a 
small  percentage  of  the  population  has  access  to 
piped  water.  (Author's  abstract) 
W87-03026 


WATER  SUPPLY  OF  VARANASI  -  THE 
OLDEST  CITY  OF  INDIA, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

M.  Schalekamp. 

Aqua  AQUAAA,  No.  4,  p  173-176,  1986.  16  fig. 

Descriptors:  'Varanasi,  'Water  use,  'Flocculation, 
•Filtration,  'Settling  basins,  'Chlorination,  India, 
Raw  water,  Ganges  River,  Cremation,  Oxygen 
content,  Bacteria. 

The  city  of  Varanasi  (Benares,  India),  with  a  popu- 
lation of  about  1  million,  has  already  achieved  the 
UNO  Decade  1995  target  for  connection  of  its 
people  to  drinking  water.  The  city  provides  each 
inhabitant  with  240  1/day,  which  is  more  than  90  1 
above  the  acknowledged  standard  for  India.  The 
history  of  the  city  and  its  sources  of  water  supply 
are  described.  The  total  consumption  of  the  city  is 
240,000  cu  m/day,  of  which  80,000  cu  m  is  ob- 
tained from  the  River  Ganges  and  the  rest  from 
wells.  Three  large  settling  basins  are  available  for 
water  treatment.  Flocculation,  filtration,  and  ulti- 
mately chlorination  is  used.  Problems  of  raw  water 
are  created  by  the  cremation  of  500,000  persons  on 
the  banks  of  the  Ganges,  with  the  strewing  of  the 
ashes  in  the  river.  The  river  water  oxygen  content 
is  from  20-60%,  and  there  is  not  chemical  pollu- 
tion, but  the  bacteriological  content  of  the  water  is 
enormous.  (Rochester-PTT) 
W87-03039 


NEED  FOR  FLUORIDATION  OF  DESALINAT- 
ED WATER  SUPPLIES, 

M.  J.  Hammer. 

Aqua  AQUAAA,  No.  4,  p  179-182,  1986.  3  fig,  1 

tab,  12  ref. 

Descriptors:  'Fluoridation,  'Diets,  'Saudi  Arabia, 
•Dental  caries,  'Children,  'Desalination,  Sea- 
water,  Groundwater,  Public  health. 

The  optimum  fluoride  concentration  in  drinking 
water  during  the  formation  of  children's  teeth  re- 
duces the  incidence  of  dental  caries  and  provides 
protection  against  decay  for  the  lifetime  of  the 
people.  Based  on  studies  in  similar  climatic  regions, 
the  optimum  fluoride  ion  concentration  in  Saudi 
Arabia  is  0.7  mg/1.  Public  water  supplies  obtained 
from  desalinating  seawater  and  desalting  ground- 
water are  seriously  deficient  in  fluoride,  usually 
having  less  than  0.1  mg/1.  The  resulting  deficiency 
in  dietary  fluoride  will  result  in  a  tragic  incidence 
of  dental  caries  with  an  estimate  of  6  decayed 
permanent  teeth  by  age  12  yr  and  12  by  age  16  yr. 
Drinking  optimally  fluoridated  water  can  reduce 


the  rate  by  approximately  70%.  It  is  recommended 
that  the  Kingdom  of  Saudi  Arabia  institute  supple- 
mental fluoridation  of  public  water  supplies  as  the 
foundation  of  a  national  program  of  dental  caries 
prevention.  (Author's  abstract) 
W87-03041 


LESSONS  FROM  FIELD  EXPERIENCE  WITH 
RAINWATER  COLLECTION  SYSTEMS  IN 
AFRICA  AND  ASIA, 

B.  Latham,  and  J.  Gould. 

Aqua  AQUAAA,  No.  4,  p  183-189,  1986.  9  fig,  1 

tab,  32  ref. 

Descriptors:  'Water  tanks,  'Rooftop  collection 
systems,  'Rainfall  collectors,  'Climate,  Botswana, 
Kenya,  Zimbabwe,  Indonesia,  Thailand,  Ghala 
basket,  Thai  jumbo  jar,  Kenyan  cement  jar,  Con- 
crete ring  tank,  Poured  concrete  tank,  Ferroce- 
ment  tank,  Bamboocement  tank,  Seasonal  varia- 
tion, Innovations. 

Rainwater  collection  systems  are  described  and 
evaluated  based  on  field  observations  from  projects 
observed  in  Botswana,  Kenya,  Zimbabwe,  Indone- 
sia, and  Thailand.  The  Ghala  basket,  the  Thai 
jumbo  jar  or  Kenyan  cement  jar,  concrete  ring 
tank,  poured  concrete  tank,  ferrocement  tank,  and 
bamboocement  tank  are  illustrated.  The  suitability 
of  rainwater  collection  must  be  examined  in  terms 
of  the  potential  for  providing  an  acceptable  full  or 
partial  service  load.  This  depends  on  local  rainfall, 
including  the  depth  of  rain  and  the  length  of  the 
dry  season,  the  maximum  roof  area  available,  and 
the  degree  to  which  the  potential  volume  of  water 
is  used.  Water  quality,  design  considerations,  use  of 
local  materials,  and  cost  factors  are  discussed.  The 
authors  point  out  that  many  published  descriptions 
of  rainwater  collection  systems  often  overpraise 
new  ideas  without  sufficient  field  experience. 
(Rochester-PTT) 
W87-03042 


WATER  AND  THE  TfflRD  MILLENNIUM 

Indian  Water  Works  Association,  Bombay. 

S.  P.  Unvala. 

Aqua  AQUAAA,  No.  4,  p  194-197,  1986. 

Descriptors:  'Water  treatment,  'History,  'Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade  Program,  'Pollution,  'International  con- 
flicts, 'Human  population,  'Water  supply,  Pesti- 
cides, Fertilizers,  Water  demand,  Water  shortage, 
Water  use,  Industrial  emissions. 

The  history  of  water  treatment,  the  possibility  of 
running  out  of  water  after  the  year  2000,  factors  to 
be  faced  by  the  International  Drinking  Water 
Supply  and  Sanitation  Decade  Program,  the 
impact  of  pollution  on  world  water,  and  the  chal- 
lenge of  the  future  for  water  supply  engineers  are 
discussed.  Population  increases  will  likely  lead  to  a 
35%  lesser  per  capita  water  availability  worldwide 
due  to  this  factor  alone  compared  to  today's  total- 
use  water  availability.  Other  future  difficulties  an- 
ticipated include  conflicts,  including  wars,  over 
water  supply  from  scarce  resources  and  increased 
levels  of  pollution  from  pesticides,  fertilizers,  and 
industrial  emissions.  Despite  these  problems,  the 
author  is  optimistic  about  the  future  accomplish- 
ments of  the  water  works  industry.  (Rochester- 
PTT) 
W87-03044 


EFFECTS  OF  CORROSION  CONTROL  OF 
LOW  ALKALINITY  WATERS  -  NORWEGIAN 
EXPERIENCES, 

E.  A.  Vik. 

Aqua  AQUAAA,  No.  4,  p  198-206,  1986.  14  fig,  3 

tab,  19  ref. 

Descriptors:  'Low  alkalinity  water,  'Norway, 
•Pipes,  •Corrosion  control,  •Hydrogen  ion  con- 
centration, Water  treatment  facilities. 

In  Norway,  86%  of  the  population  uses  low  alka- 
linity surface  waters  for  potable  water  supply.  To 
correct  internal  corrosion  of  pipes  a  guideline  of 
pH   8.0-8.5  was  set  in  the  early  seventies.  The 


98 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


existing  corrosion  control  strategy  has  only  in- 
volved an  increase  in  the  pH  of  treated  water,  with 
the  following  results:  operational  problems  con- 
nected to  pH  regulation  and  signficantly  different 
tap  water  compared  to  treated  water.  The  present 
study  of  newer  corrosion  control  strategies  result- 
ed in  the  following  recommendations  for  treated 
water  quality  to  protect  pipes  from  internal  corro- 
sion: pH  >  8.0,  alkalinity  >  0.65  millimole/1,  and 
Ca  >  18  mg/1.  (Rochester-PTT) 
W87-03045 


FINANCIAL  VIABILITY  AND  ECONOMIC  EF- 
FICIENCY OF  WATER  SUPPLY  IN  KWARA 
STATE  -  THE  CASE  OF  ELORTN, 

Dorin  Univ.  (Nigeria).  Dept.  of  Geography. 

R.  O.  Oyegun. 

Aqua  AQUAAA,  No.  4,  p  207-213,  1986.  3  fig,  6 

tab,  12  ref. 

Descriptors:  •Financing,  'Water  costs,  *Water 
rates,  'Nigeria,  Kwara  State,  Dorin,  Cost  analysis, 
Consumer  classification,  Water  supply  develop- 
ment. 

The  financial  hindrance  for  water  producing 
bodies  in  Nigeria  can  be  removed  if  realistic  prices 
are  charged  to  consumers.  For  Dorin,  the  capital  of 
Kwara  State,  it  is  shown  that  the  present  water 
tariff  is  grossly  unrealistic.  Although  metering  of 
water  for  each  consuming  unit  is  impracticable, 
different  rates  can  be  charged  according  to  use  and 
population.  The  operational  procedure  for  fixing  a 
water  tariff  is  suggested,  based  on  consideration  of 
different  classifications  of  consumers,  including  in- 
dividual families,  institutions,  industries,  public  and 
private  standpipes,  commercial  establishments,  and 
tankers.  It  is  concluded  that  adequate  water  exists 
to  meet  the  population's  needs,  but  that  water 
assessment  forms  to  establish  charges  and  a  new 
department  to  conduct  water  use  assessments  and 
collect  water  rates  are  needed.  (Rochester-PTT) 
W87-03046 


REVERSE  OSMOSIS  CAN  BE  COST  EFFEC- 
TIVE, 

For  primary  bibliographic  entry  see  Field  3  A. 
W87-03079 


DRINKING-WATER  CONTRDBUTION  TO 
NATURAL  BACKGROUND  RADIATION, 

Environmental   Protection  Agency,  Washington, 
DC.  Office  of  Drinking  Water. 
C.  R.  Cothern,  W.  L.  Lappenbusch,  and  J.  Michel. 
Health  Physics  HLTPAO,  Vol.  50,  No.  1,  p  33-47, 
January  1986.  6  tab,  36  ref,  append. 

Descriptors:  'Radon,  'Radionuclides,  'Drinking 
water,  'Background  radiation,  'Dosimetry,  Radi- 
ation exposure,  Public  health,  International  Com- 
mission on  Radiological  Protection,  Biological  Ef- 
fects of  Ionizing  Radiation  Committee,  National 
Academy  of  Sciences,  Environmental  Protection 
Agency,  Radon-222,  Annual  effective  dose  equiva- 
lent, Dosimetric  models,  Cohort  analysis,  Radioi- 
sotopes. 

The  average  concentrations  of  naturally  occurring 
radionuclides  in  drinking  water  are  estimated  from 
recent  measurement  and  are  used  to  estimate  the 
annual  effective  dose  equivalent  associated  with 
drinking  water  due  to  the  different  radionuclides. 
The  annual  effective  dose  equivalents  are  deter- 
mined from  the  annual  intake  of  these  radionu- 
clides using  dosimetric  information  based  on  Inter- 
national Commission  for  Radiological  Protection 
Publication  30  dosimetric  models  and  cohort  anal- 
ysis considering  risk  coefficients  developed  by  the 
Environmental  Protection  Agency  using  data  from 
the  report  of  the  Biological  Effects  of  Ionizing 
Radiation  Committee  (BEIR  III)  of  the  National 
Academy  of  Sciences.  The  resulting  contribution 
from  drinking  water  sources  to  the  annual  effective 
dose  equivalent  is  in  the  range  of  0.002  to  0.05 
mSv/yr  (0.2-5  millirem/yr)  for  those  using  com- 
munity drinking  water  supplies  (approximately  216 
million  people  in  the  United  States).  The  contribu- 
tion to  the  annual  effective  dose  equivalent  for  Rn- 
222  dissolved  in  water  is  in  the  range  0.8-30  mi- 
croSv/yr  (0.08-3  millirem/yr)  based  on  the  inhala- 


tion pathway  following  the  release  Rn-222  from 

drinking  water.  (Author's  abstract) 

W87-03084 


EXPOSURE  TO  FLUORIDATED  PUBLIC 
WATER  SUPPLIES  AND  CHILD  HEALTH 
AND  BEHAVIOUR, 

Christchurch    Hospital    (England).    Christchurch 

Child  Development  Study. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03092 


PLANNEMG  AND  TECHNOLOGY  IN  SANI- 
TARY AND  ENVIRONMENTAL  ENGINEER- 
ING, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Sanitary  Engineering  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-03098 


HALOGENATED  PHENOLS  IN  WATER  AT 
FORTY  CANADIAN  POTABLE  WATER 
TREATMENT  FACHJLTES, 

Health  and  Welfare  Canada,  Ottawa  (Ontario). 
Monitoring  and  Criteria  Div. 
B.  B.  Sithole,  and  D.  T.  Williams. 
Journal  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  69,  No.  5,  p  807-810,  1986.  4 
tab,  34  ref. 

Descriptors:  'Canada,  'Water  treatment  facilities, 
'Halogenated  phenols,  'Water  analysis,  'Phenol, 
Raw  water,  Seasonal  distribution,  Chemical  dos- 
ages. 

Samples  of  raw  and  treated  water  were  collected 
once  in  each  of  3  seasons  at  40  potable  water 
treatment  plants  across  Canada  and  were  analyzed 
for  phenol  and  33  halogenated  phenolic  com- 
pounds, including  chlorophenols,  bromophenols, 
bromochlorophenols,  and  chloroguaiacols.  Eight- 
een of  the  compounds  were  not  found  at  any 
treatment  plant;  phenol  and  each  of  the  remaining 
halogenated  phenols  were  found  in  at  least  1 
sample.  Pentachlorophenol  was  the  only  haloge- 
nated phenolic  compound  found  in  more  than  20% 
of  the  raw  water  samples  in  the  fall  and  winter 
samples  at  levels  of  up  to  53  nanogram  (ng)/l,  with 
mean  values  of  1.9  and  2.8  ng/1,  respectively.  No 
halogenated  phenols  were  detected  in  raw  water 
summer  samples.  The  halogenated  phenols  found 
most  frequently  in  treated  water  samples  were  4- 
chloro-,  2,4-dichloro-,  2,4,6-trichloro-,  and  bromo- 
dichlorophenols.  Mean  values  were  less  than  15 
ng/1  and  maximum  values  seldom  exceeded  100 
ng/1.  Most  ot  the  positive  values  for  the  treated 
water  samples  were  found  at  8  of  the  40  treatment 
plants,  but  no  correlations  could  be  found  between 
halogenated  phenol  levels  and  raw  water  type, 
treatment  process,  or  chemical  dosages.  (Author's 
abstract) 
W87-03112 


COUNTY'S  SEARCH  FOR  LONG-TERM 
WATER  SUPPLY  PAYS  OFF, 

Ward  (Frederick)  and  Associates,  Inc.,  Bel  Air, 

MD. 

D.  R.  Hall. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  104- 

105,  September  1986. 

Descriptors:  'Water  supply  systems,  Design  crite- 
ria, Water  treatment  facilities,  Water  treatment, 
Havre  de  Grace,  Municipal  water. 

With  a  projected  population  increase  from  78,000 
to  108,000  by  the  year  2000,  Harford  County, 
Maryland  officials  realized  in  the  late  1970s  that 
they  needed  to  provide  the  county  with  a  long- 
term  reliable  water  supply,  which  Harford's  exist- 
ing well  fields  could  not  supply.  The  County  De- 
partment of  Public  Works  had  commissioned  sev- 
eral studies  to  determine  the  most  cost-effective 
source  for  a  new  water  supply.  Unfortunately, 
most  of  the  recommended  water  sources  were  not 
politically  or  economically  viable.  However,  there 
was  one  possible  source  that  was  acceptable  to 
local  officials.  This  source  was  the  city  of  Havre 
de  Grace.  Situated  at  the  mouth  of  the  Susquehan- 


na River,  Havre  de  Grace  has  never  lacked  for 
water.  The  county  approached  the  city  and  negoti- 
ated an  agreement  whereby  Havre  de  Grace 
would  provide  the  long-term  water  needs  to  the 
county.  As  part  of  the  contract,  the  city  agreed  to 
expand  the  existing  water  filtration  plant  to  pro- 
vide the  additional  capacity.  The  county  would 
pay  for  the  expansion,  but  the  plants  and  its  oper- 
ation would  remain  in  city  hands.  The  design 
would  expand  the  plant  capacity  to  the  maximum 
possible  without  making  expensive  structural 
modifications  to  the  existing  structure.  The  plan 
was  to  modify  the  equipment  used  in  the  original 
design  processes  as  much  as  possible,  while  opti- 
mizing existing  space.  A  detailed  hydraulic  profile 
analysis  through  the  existing  plant  indicated  that 
the  maximum  hydraulic  loading  without  major 
structural  modifications  was  4  mgd.  Each  treat- 
ment process  was  then  evaluated  as  to  its  existing 
condition,  capacity,  and  the  feasibility  of  expansion 
to  4  mgd.  Each  treatment  process  was  then  evalu- 
ated as  to  its  existing  condition,  capacity,  and  the 
feasibility  of  expansion  to  4  mgd.  Processes  evalu- 
ated included:  raw  water  pumping;  flocculation; 
sedimentation;  finish  water  pumping;  chemical 
feeding,  filtration  and  chlorination.  Since  the  com- 
pletion of  the  expanded  plant,  the  County  Depart- 
ment of  Public  Works  has  begun  studying  the 
second  phase  expansion  of  the  Havre  de  Grace 
plant,  which  will  use  the  same  technology  that  was 
applied  in  the  initial  expansion  and  will  be  located 
adjacent  to  the  existing  plant.  (Alexander-PTT) 
W87-03119 


DRINKING  WATER  MATERIALS:  FTELD  OB- 
SERVATIONS AND  METHODS  OF  INVESTI- 
GATION, 

Bonn  Univ.  (Germany,  F.R.).  Hygiene  Inst. 

D.  Schoenen,  and  H.  F.  Scholer. 

Ellis    Horwood    Limited,    Chichester,    England, 

1985.  Translated  by  B.  D.  Hemmings.  195  p. 

Descriptors:  'Water  treatment,  'Water  distribu- 
tion, 'Water  conveyance,  'Water  quality  control, 
'Drinking  water,  'Water  pollution  sources, 
Metals,  Cements,  Mortar,  Corrosion,  Chemical 
precipitation,  Organic  compounds,  Microbiologi- 
cal studies,  Chemical  analysis,  Physical  analysis, 
Toxicity. 

During  its  passage  from  the  point  of  abstraction  to 
the  consumer,  drinking  water  comes  into  contact 
with  a  variety  of  materials  such  as  metals,  cement 
mortar  or  concrete,  linings  for  pipes  and  reser- 
voirs, and  sealing  materials.  The  water  and  the 
materials  thereby  undergo  reciprocal  changes. 
These  interactions  can  be  of  an  unremarkable 
nature,  or  they  may  lead  to  undesirable  changes  in 
the  materials  or  in  the  water.  The  well-known 
types  of  defect  such  as  materials  degradation  due 
to  corrosion,  precipitation  or  water  constituents 
and  formation  of  deposits  and  encrustations  in 
pipelines  are  not  considered  here.  Rather,  concern 
is  with  the  deterioration  of  water  quality  by  organ- 
ic materials  or  materials  containing  organic  addi- 
tives, and  the  most  important  change  is  the  multi- 
plication of  microorganisms  either  in  the  water  or 
on  the  surface  of  the  materials.  The  literature  cites 
a  number  of  instances  of  bacteriological  impair- 
ment of  water  quality  due  to  materials,  and  ac- 
counts are  given  of  some  comparative  experiments. 
So  far,  however,  there  has  been  no  overall  review 
of  the  large  number  of  experimental  procedures 
already  devised.  Field  observations  and  laboratory 
investigations  are  dealt  with  in  separate  sections. 
This  segregation  was  adopted  in  order  to  allow,  on 
the  one  hand,  a  comprehensive  review  of  the  phe- 
nomena encountered  in  practice  and,  on  the  other, 
a  similarly  complete  account  of  the  various  experi- 
mental procedures.  The  experimental  methods  are 
subdivided  into:  (a)  microbiological;  (b)  chemical, 
physical,  organoleptic;  and  (c)  toxicological. 
(Lantz-PTT) 
W87-03340 
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ADSORPTION  OF  SELECT  PHENOL  DERIVA- 
TIVES BY  DOLOMITE, 

Argonne  National  Lab.,  IL.  Chemical  Technology 
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Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02583 


AMOCO  CADIZ  AND  LIMITATION  OF  LI- 
ABILITY FOR  ODL  SPJXL  POLLUTION:  DO- 
MESTIC AND  INTERNATIONAL  SOLUTIONS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-02593 


TRMALOMETHANE  LEVELS  IN  CHLORIN- 
ATED MICHIGAN  DRINKING  WATER, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-026O5 


EFFECTS  OF  WATER  QUALITY  PARAM- 
ETERS ON  THE  CORROSION  OF  GALVA- 
NIZED STEEL, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

R.  A.  Pisigan,  and  J.  E.  Singley. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.  11,  p  76-82,  November 

1985.  11  fig,  4  tab,  26  ref.  EPA  Research  Grant 

R805400010. 

Descriptors:  *Water  quality  control,  *Gainesville, 
♦Galvanized  steel,  *Water  chemistry,  'Corrosion, 
Florida,  Corrosion  control,  Langelier  index,  Hy- 
drogen ion  concentration. 

Jar  tests  and  a  circulating  water  system  were  used 
to  evaluate  the  effect  of  water  quality  parameters, 
in  particular  the  Langelier  index  (SI),  on  the  corro- 
sion of  galvanized  steel.  Since  waters  with  a  posi- 
tive SI  were  sometimes  found  to  be  at  least  as 
corrosive  as  waters  with  a  negative  SI,  especially  if 
the  effect  of  dissolved  oxygen  was  neglected,  no 
definite  relationship  could  be  established  between 
corrosion  rate  and  SI.  In  Gainesville,  Florida,  in 
both  tap  water  and  deionized  water,  corrosion  was 
observed  to  be  fastest  in  the  pH  range  5-6.5.  A 
general  mechanism  for  the  formation  of  corrosion 
products  is  presented.  Overall  results  suggest  that 
the  SI  should  be  used  only  with  caution  in  the 
practice  of  corrosion  control  and  that  prediction  of 
a  water's  corrosivity  should  also  consider  the  influ- 
ence of  other  water  quality  parameters.  (Author's 
abstract) 
W87-02608 


MANAGING      AN      UNFILTERED      WATER 
SUPPLY, 

Seattle  Dept.  of  Water,  WA.  Water  Quality  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02609 


WATERBORNE  VHtAL  GASTROENTERITIS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-02612 


HYDROMETALLURGY:  WINNING  METALS 
WITH  WATER, 

Engineering-Science,  Inc.,  Kuala  Lumpar  (Malay- 
sia). 

J.H.  Canterford. 

Chemical  Engineering,  Vol.  92,  No.  22,  p  41-48, 
October  28,  1985,  5  fig,  1  tab,  26  ref. 

Descriptors:  *Hydrometallurgy,  'Solution  mining, 
•Ores,  'Water  pollution  prevention,  Metallurgy, 
Effluents,  Industrial  water,  Water  use. 

Extractive  metallurgy  may  be  divided  into  hydro- 
metallurgy  (HM)  and  pyrometallurgy  (PM). 
Whereas  in  PM  heat  plays  a  major  role,  in  HM,  the 
solution  in  water  (or  solvents)  is  an  essential  fea- 
ture. Three  recently  developed  processes  are  out- 
lined. Two,  uranium-  and  zinc  pressure-leaching 
are  specific  operations.  The  third,  solution  mining 
(SM),  is  a  general  concept.  SM  involves  direct 
dissolution  from  an  ore  body.  The  leachant  is 
pumped  into  the  ore  zone  where  it  dissolves  the 
appropriate  minerals.  The  leachate  is  then  pumped 


to  the  surface,  the  metal  recovered  and  the  leach- 
ate recycled.  Disadvantages  of  SM  include:  sca- 
leup  factors  are  difficult  to  establish,  prolonged 
operation  periods  are  required,  recovery  is  incom- 
plete and  groundwater  outside  the  ore  zone  can  be 
contaminated.  Even  though  hydro  operations  for 
recovery  of  metals  produced  a  range  of  liquid  and 
solid  effluents  for  proper  disposal,  HM  plays  a 
significant  role  in  a  wide  range  of  effluent  treat- 
ment procedures  including:  ion-exchange,  solvent 
extraction,  electrowinning  and  selective  as  well  as 
bulk  precipitation.  These  procedures  ensure  that 
HM  effluents  do  not  become  environmental  liabil- 
ities and  generate  income  since  they  represent  a 
method  of  resource  conservation.  (Alexander- 
PTT) 
W87-02618 


EFFICIENT  METHOD  OF  APPLYING  ALUMI- 
NUM SALTS  FOR  SEDIMENT  PHOSPHORUS 
INACTTVATION  IN  LAKES, 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
J.  N.  Connor,  and  G.  N.  Smith. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
4,  p  661-664,  August   1986.   1   fig,   1   tab,  5  ref. 

Descriptors:  'Water  quality  control,  'Lakes, 
'Phosphorus  removal,  'Phosphorus,  'Aluminum 
salts,  'Lake  sediments,  Alum,  Sodium  aluminate, 
Cost  analysis,  Injection,  Water  treatment. 

Alum  and  sodium  aluminate  were  injected  into  the 
hypolimnion  of  eutrophic  Kezar  Lake,  New 
Hampshire,  with  a  specially  designed  applicator 
mechanism.  This  new  method  of  applying  alumi- 
num salts  to  achieve  phosphorus  inactivation  in- 
cluded two  separate  chemical  distribution  systems 
mounted  on  a  hydraulic  weed  harvester.  The 
design  of  the  applicator  system  is  described  and  its 
cost-effectiveness  is  compared  with  other  alumi- 
num salt  injections.  (Author's  abstract) 
W87-02635 


ANTIDEGRADATION  POLICY  FOR  PRE- 
SERVING SURFACE  WATER  QUALITY  DM 
FLORTOA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

T.  Swihart,  O.  E.  Walton,  and  M.  G.  Pennington. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  665-671,  August  1986.   1  fig,  4  tab,   16  ref. 

Descriptors:  'Florida,  'Surface  water,  'Water 
quality  control,  'Water  policy,  Water  quality 
standards,  Environmental  protection,  Degradation, 
Environmental  policy,  Water  management. 

The  State  of  Florida  provides  special  protection 
for  bodies  of  water  of  unusual  importance  that  are 
designated  Outstanding  Florida  Waters  (OFW). 
New  discharges  are  permitted  only  if  stringent 
criteria  are  met.  A  new  point  source  direct  dis- 
charge into  an  OFW  is  usually  not  permitted  if  it 
would  lower  water  quality  and  new  indirect  dis- 
charges are  allowed  only  if  they  do  not  significant- 
ly degrade  the  OFW.  The  advantages  of  this 
system  have  clearly  outweighed  its  disadvantages. 
OFW  designations  are  helping  to  protect  Florida's 
most  valuable  waters  from  additional  degradation. 
This  system  could  be  a  useful  model  for  other 
jurisdictions  wanting  to  provide  special  protection 
for  special  bodies  of  water.  (Author's  abstract) 
W87-02636 


COST  OF  PURE  WATER, 

B.  Quinn. 

The  American  City  and  County  ACCOD3,  Vol. 

101,  No.  6,  p  52  +  ,  June  1986. 

Descriptors:  'Groundwater  pollution,  'Public 
opinion,  'Water  quality  control,  Water  quality 
standards,  Water  treatment,  Contamination,  Car- 
cinogens, Activated  carbon,  Airstripping,  Drinking 
water. 

Groundwater  contamination  problems  are  re- 
viewed in  terms  of  water  quality  standards  and 
public  perceptions  of  contamination  problems  and 
risks.  Hazards  from  exposure  to  carcinogenic  sub- 


stances in  drinking  water  are  evaluated.  Techno- 
logical improvements  in  water  treatement  such  as 
airstripping  and  granular  activated  carbon  filtra- 
tion are  described.  Several  policy  options  for  ad- 
dressing public  concerns  regarding  drinking  water 
contamination  are  also  explored.  (Michael-PTT) 
W87-02642 


ROTAVIRUS  SURVIVAL  DV  RAW  AND 
TREATED  WATERS  AND  ITS  HEALTH  IM- 
PLICATIONS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Microbiology 

and  Immunology. 

S.  A.  Sattar,  R.  A.  Raphael,  and  V.  S. 

Springthorpe. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  10,  p  7-14,  October  1985.  5  fig,  1  tab,  27 

ref.  Ontario  Ministry  of  Health  Grant  CHS-426. 

Descriptors:  'Rotaviruses,  'Virus  transmission, 
•Drinking  water,  'Water  treatment,  'Public 
health,  'Survival,  Human  diseases,  Diseases,  Vi- 
ruses, Enteroviruses,  Potable  water,  Water  quality 
management,  Water  pollution. 

Rotaviruses  cause  acute  gastroenteritis  in  man  and 
animals.  Although  little  is  known  about  the  mecha- 
nisms of  transmission  of  these  viruses  in  nature, 
fecally-contaminated  water  appears  to  play  a  role 
in  this  regard.  This  study  was  attempted  to  deter- 
mine how  well  rotaviruses  could  survive  in  water, 
using  calf  rotavirus  (strain  C-486)  grown  in  MA- 
104  cells.  Samples  of  raw  (RW)  and  municipally- 
treated  tap  water  (TW)  from  the  Ottawa  River 
(Ontario)  were  contaminated  with  the  virus  to  give 
a  final  concentration  of  approximately  50,000 
plaque-forming  units  (PFU)/ml.  The  virus-con- 
taminated water  samples  were  held  either  at  4  C  or 
20  C  in  the  dark  for  64  days.  In  TW  at  4  C,  there 
was  no  significant  drop  in  the  virus  titer  even  after 
64  days,  whereas  at  20  C,  the  titer  was  reduced 
significantly  over  the  same  period.  In  RW,  a  signif- 
icant drop  in  PFU  occurred  in  16  and  32  days  at  20 
C  and  4  C,  respectively.  These  data  indicate  that 
rotaviruses  could  survive  long  enough  in  the  water 
environment  to  give  water  a  considerable  potential 
as  a  vehicle  for  their  spread.  (Author's  abstract) 
W87-02644 


HIGH  CONCENTRATION  OF  SOLUTES  AT 
THE  UPPER  PART  OF  THE  SATURATED 
ZONE  (WATER  TABLE)  OF  A  DEEP  AQWFER 
UNDER  SEWAGE-ERRIGATED  LAND, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-02677 


WAVE  MOVEMENT  AND  WATER-QUALITY 
VARIATIONS  DUREMG  A  CONTROLLED  RE- 
LEASE FROM  KIELDER  RESERVOnt, 
NORTH  TYNE  RIVER,  U.  K., 

Loughborough  Univ.  of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02681 


PRELIMINARY  MODEL  OF  LONG-TERM 
CHANGES  IN  STREAM  ACIDITY  ESI  SOUTH- 
WESTERN SCOTLAND, 

B.  J.  Cosby,  P.  G.  Whitehead,  and  R.  Neale. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No  3/4, 
p  381-401,  May  1986.  4  fig,  2  tab,  45  ref.  NSF 
Grant  CEE-82 159 14. 

Descriptors:  'Acidity,  'Acid  rain,  'Dargall  Lane, 
•Model  studies,  'Galloway,  'Acid  streams,  Scot- 
land, Deposition,  Surface  water,  Water  chemistry, 
Catchments,  Hydrogen  ion  concentration,  Salt, 
Mathematical  models. 

A  modeling  study  was  undertaken  to  investigate 
the  long-term  changes  in  stream  acidity  in  Dargall 
Lane,  a  sub-catchment  of  Lock  Dee,  in  Galloway, 
Scotland.  The  model  is  based  on  the  assumption 
that  surface  water  chemistry  is  determined  by  reac- 
tions taking  place  in  the  soils  and  rocks  within  a 
catchment.  If  sea  salt  deposition  rates  are  main- 
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tained  at  1984  levels,  stream  pH  is  likely  to  contin- 
ue to  decline  below  presently  measured  values.  A 
50%  reduction  in  the  deposition  rate  would  result 
in  an  increase  in  the  pH  of  the  stream.  (See  also 
W87-02684)  (Kane-PTT) 
W87-02682 


PROBLEM  OF  PHOSPHORUS  IN  FRANCE  - 
ITS  PRESENCE  IN  NATURAL  WATERS  AND 
BIOLOGICAL  PHOSPHORUS  REMOVAL, 

Agence     de     Bassin     Loire-Bretagne,     Orleans 

(France). 

J.  C.  Vinconneau,  F.  Schaack,  A.  F.  Boschet,  D. 

Chevalier,  and  D.  Villesot. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  11/12,  p  1-9,  1985.  1  tab. 

Descriptors:  'Water  pollution  control,  'Phospho- 
rus, 'France,  'Phosphorus  removal,  'Eutrophica- 
tion,  'Water  quality  management,  Nutrients,  Nutri- 
ent removal,  Water  quality,  Rivers,  Public  policy, 
Industrial  wastes,  Wastewater  treatment. 

The  preferred  method  for  the  control  of  eutroph- 
xation  is  through  the  reduction  of  phosphorus 
inputs.  The  origin  of  these  inputs  and  methods  of 
limiting  them  are  discussed,  and  it  is  concluded 
that  elimination  of  eutrophication  in  rivers  is  possi- 
ble, particularly  through  physicochemical  and  bio- 
logical treatment  processes  in  sewage  treatment 
plants.  However,  much  work  is  necessary  to 
decide  on  a  political  framework  for  control  policy 
and  to  assess  new  techniques  of  phosphorus  re- 
moval and  their  field  of  application.  It  will  also  be 
necessary  to  limit  agricultural  discharges,  which 
will  require  specific  policies  and  information  for 
farmers.  Some  work  has  already  been  done  con- 
cerning the  treatment  of  phosphorus  in  urban  dis- 
charges, and  a  number  of  plants  in  France  with 
activated  sludge  were  equipped  with  physicochem- 
ical treatment  in  1983.  (Doria-PTT) 
W87-02734 


IN  SITU  AEROBIC  BIODEGRADATION  OF 
AQUD7ER  CONTAMINANTS  AT  KELLY  ADX 
FORCE  BASE, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL. 

E.  Heyse,  S.  C.  James,  and  R.  Wetzel. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  207-211,  August  1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Aerobic  treatment,  'Groundwater 
pollution,  'Biodegradation,  'Aquifers,  'Water 
quality  management,  'Water  pollution  treatment, 
•Kelly  Air  Force  Base,  'Biological  treatment, 
Degradation,  Waste  disposal,  Organic  compounds, 
Geohydrology,  Hydrocarbons,  Aromatic  hydro- 
carbons, Chlorinated  hydrocarbons. 

A  waste  disposal  site  at  Kelly  Air  Force  Base  in 
Texas  was  chosen  for  a  joint  Air  Force/EPA 
project  to  test  in  situ  technology  for  treating  a 
contaminated  aquifer.  The  demonstration  site  is 
contaminated  with  a  variety  of  organic  wastes. 
The  technology  involves  the  use  of  indigenous 
subsurface  bacteria  to  degrade  some  of  the  organic 
wastes.  A  process  was  designed  to  circulate 
groundwater  using  an  extraction/infiltration  well 
system.  Oxygen  is  supplied  to  the  subsurface  by  a 
hydrogen  peroxide  solution.  No  conclusions  con- 
cerning the  effectiveness  of  the  treatment  can  yet 
be  drawn.  However,  preliminary  studies  indicate 
that  the  site  is  amenable  to  biological  reclamation, 
and  that  indigenous  bacteria  can  be  enhanced  to 
degrade  aliphatic  and  aromatic  hydrocarbons  and 
higher  molecular  weight  halogenated  aromatics. 
The  limiting  factor  affecting  site  remediation  is 
hydrogeology,  specifically  the  highly  stratified 
nature  of  the  subsurface  and  the  low  hydraulic 
conductivities.  These  will  interfere  with  the  uni- 
form dispersion  of  treatment  chemicals  and  de- 
crease their  rate  of  transport  through  the  aquifer. 
(Doria-PTT) 
W87-02754 


INDIANA  WASTE  DAYS  BEYOND  EXPECTA- 
TIONS, 

K.  F.  Mouser. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 


49,  No.  1,  p  48,  July-August  1986.  1  tab. 

Descriptors:  'Waste  disposal,  'Waste  management, 
'Domestic  wastes,  'Drinking  water,  'Water  pollu- 
tion prevention,  'Protection,  Municipal  wastes, 
Solid  wastes,  Public  policy,  Solid  waste  disposal. 

Marion  County,  Indiana's  Household,  School,  and 
Small  Business  Waste  Collection  days  (September 
27-28,  1985)  received  wastes  from  approximately 
450  households  and  businesses.  More  than  6,000 
containers  of  wastes  were  handled,  including  more 
than  500  containers  of  latex  paints  and  250  gallons 
of  used  motor  oil.  The  purpose  of  the  project  was 
to  protect  ground  and  surface  supplies  of  drinking 
water  in  Indianapolis.  The  collection  effort  proved 
that  the  community  is  receptive  to  such  a  project, 
and  that  individual  households  harbor  a  significant 
quantity  of  hazardous  materials.  (Doria-PTT) 
W87-02757 


LOW  LEVEL  RADIOACTIVE  WASTE  DISPOS- 
AL-TECHNOLOGY AND  PUBLIC  POLICY, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-02775 


WATER  SUPPLY  IN  DEVELOPING  COUN- 
TRIES: IMPROVING  ON  CURRENT  PRAC- 
TICE, 

A.  D.  Barrett,  and  M.  B.  Pescod. 
Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  2,  p  195-232,  June 
1986.  4  fig,  4  tab,  24  ref. 

Descriptors:  'Developing  countries,  'Water 
supply,  'Water  resources  development,  'Project 
planning,  Water  supply  development,  Training, 
Design  criteria,  Design  standards,  Standards, 
Drinking  water,  Water  quality  management,  Water 
quality  standards,  Technology,  Technology  trans- 
fer, Water  distribution,  Economic  aspects,  Deci- 
sion making,  Engineering. 

The  needs  of  developing  countries  for  urban  and 
rural  water  supply  will  be  met  only  if  adequate 
funds  are  made  available  during  the  United  Na- 
tions International  Drinking  Water  Supply  and 
Sanitation  Decade  and  if  improvements  are  made 
in  current  practice.  Critical  areas  of  specialist  ac- 
tivity are  considered  based  on  the  authors'  own 
experience,  as  well  as  a  review  of  the  literature. 
Areas  covered  include  design  criteria  and  stand- 
ards, available  technology,  source  selection  and 
development,  water  treatment  and  distribution, 
technology  transfer,  education,  on-the-job  training, 
research  and  development,  the  role  of  international 
agencies,  master  plans  and  feasibility  studies,  cost 
considerations,  engineering  studies,  and  implemen- 
tation. (Doria-PTT) 
W87-02784 


MARYLAND'S  PHOSPHATE  BAN-HISTORY 
AND  EARLY  RESULTS, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

E.  R.  Jones,  and  S.  D.  Hubbard. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  8,  p  816-822,  August  1986. 

3  fig,  1  tab,  5  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion prevention,  'Phosphates,  'Maryland,  Chesa- 
peake Bay,  Wastewater  treatment,  Detergents. 

Maryland's  phosphate  ban  was  successfully  imple- 
mented on  December  1,  1985.  Some  preliminary 
conclusions  can  be  drawn.  The  first  signs  of  phos- 
phorus reduction  occurred  in  October  1985  be- 
cause detergent  manufacturers  anticipated  the  re- 
strictions. Influent  phosphorus  concentrations  de- 
creased 32%,  typically  from  7.3  to  5.0  mg/liter. 
Background  phosphorus  removal  mechanisms 
seemed  to  be  unaffected  by  the  influent  phospho- 
rus decrease.  Chemical  addition  rates  required  to 
meet  permit  limits  were  cut  back  50-60%  because 
the  influent  concentrations  had  declined.  Sludge 
production  also  dropped  with  the  decrease  in  re- 
quired chemicals.  Cost  savings  are  expected,  but 
further  data  is  needed  to  confirm  the  amounts. 
(Cassar-PTT) 
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DEVELOPING  MANAGEMENT  GUIDELINES 
FOR  RIVER  NITROGENOUS  OXYGEN 
DEMAND, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

A.  B.  Cooper. 

Water    Pollution    Control    Federation    Journal 

JWPFA,  Vol.  58,  No.  8,  p  845-852,  August  1986. 

11  fig,  3  tab,  27  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
control,  'Water  quality  control,  'Nutrients, 
'Oxygen  demand,  'Nitrogen,  'Nitrification, 
Rivers,  Dissolved  oxygen,  Model  studies,  Plank- 
ton. 

Techniques  exist  for  modeling  the  course  of  plank- 
tonic  nitrification  in  rivers  and  its  likely  impact  on 
dissolved  oxygen.  The  generalized  Monod  model 
which  incorporates  both  variable  nitrifier  biomass 
and  variable  substrate  concentration  should  be 
used  because  more  simple  alternative  models  are 
inappropriate  for  most  situations.  Planktonic  nitrifi- 
cation may  be  a  significant  cause  of  dissolved 
oxygen  depletion  only  when  the  reaeration  coeffi- 
cient (base  e)  is  less  than  4  per  day,  ammonium 
concentration  is  greater  than  1.5  g/cu  m  N,  and 
travel  times  exceed  approximately  9  days.  Benthic 
nitrification  can  be  modeled  for  existing  dis- 
charges, provided  a  corroboration  survey  is  car- 
ried out  at  an  initial  ammonium  load  which  is 
markedly  different  from  the  load  in  the  calibration 
survey.  Reported  values  for  the  first-order  nitrifi- 
cation decay  coefficient  and  the  zero-order  nitrifi- 
cation decay  rate  for  rivers  demonstrate  large  vari- 
ation. This  precludes  any  generalizations  on  the 
importance  of  benthic  nitrification.  Research  on 
the  application  of  reaction-diffusion  models  to  the 
sediment-water  interface  of  rivers  should  reveal 
the  fundamental  processes  that  control  benthic  ni- 
trification. This  should  lead  to  generalized  con- 
cepts that  are  useful  to  water  managers  who  at- 
tempt to  make  predictions  for  entirely  new  situa- 
tions. (Cassar-PTT) 
W87-02822 


APPLICATION  OF  ENVIRONMENTAL  MAN- 
AGEMENT PRTNCIPLES  IN  THE  PROGRAM 
FOR  ERADICATION  OF  AEDES  (STEGO- 
MYIA)  AEGYPTI  (LINNEUS,  1762)  IN  THE  RE- 
PUBLIC OF  CUBA,  1984, 

Ministry  of  Public  Health,  Havanna  (Cuba).  Na- 
tional Aedes  aegypti  Eradication  Campaign. 
J.  A.  Armada  Gessa,  and  R.  Figueredo  Gonzalez. 
Pan  American  Health  Organization  Bulletin,  Vol. 
20,  No.  2,  p  186-193,  1986.  2  tab,  13  ref. 

Descriptors:  'Insect  control,  'Mosquitoes, 
'Human  diseases,  'Epidemics,  'Dengue,  'Educa- 
tion, Malathion,  Temephos,  Fenthion,  Perifocal 
treatment,  Larvivorous  fish,  Habitats. 

The  dengue  epidemic  that  struck  Cuba  in  1981 
caused  344,203  reported  cases  and  158  deaths.  The 
Cuban  government's  response  was  to  launch  an 
eradication  campaign  against  the  vector  mosquito 
(Aedes  aegypti)  by  spraying  (with  malathion,  using 
ultra-low  volume  methods)  to  kill  adults  in  the  first 
few  months  and  by  adoption  of  various  longer- 
term  measures  designed  to  progressively  reduce 
and  eliminate  mosquito  populations.  These  latter 
measures  included  focal  and  perifocal  treatment  of 
breeding  areas  (with  temephos  and  fenthion),  phys- 
ical destruction  of  actual  or  potential  breeding 
areas,  modification  of  drinking-water  tanks  and 
other  containers  to  render  them  unsuitable  for  ae- 
gypti proliferation,  stocking  of  lakes  and  ponds 
with  larvivorous  fish,  an  intensive  health  education 
campaign,  pursuit  of  ongoing  aegypti  surveillance 
activities,  and  enforcement  of  sanitary  regulations 
prohibiting  the  maintenance  of  conditions  suitable 
for  aegypti  breeding.  This  effort  reduced  the  ae- 
gypti house  infestation  index  from  1 1  %  or  more  in 
early  August  1981  to  0.1%  in  January  1982,  and 
has  succeeded  in  keeping  it  down  to  around  that 
level  or  below  through  April  1984.  (Rochester- 
PTT) 
W87-02824 
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MANAGING  THE  INDUSTRIAL/HAZARDOUS 
CONTRIBUTIONS  TO  THE  NIAGARA  RIVER, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
J.  J.  Spagnoli. 

Northeastern  Environmental  Science,  Vol.  5,  No. 
1/2,  p  23-32,  1986.  5  tab,  7  ref. 

Descriptors:  *Water  pollution  control,  'Water 
quality  control,  'Fate  of  pollutants,  *Water  pollu- 
tion sources,  Industrial  wastes,  Chemical  wastes, 
Rivers,  Niagara  River,  New  York,  Water  policy, 
Public  participation,  Landfills. 

The  Niagara  River  (New  York  State)  with  a  flow 
of  200,000  cu/ft/sec  remains  environmentally 
threatened.  Past  industrial  growth  has  left  the 
drainage  basin  rich  in  uncontrolled  hazardous 
waste  dumps,  contaminated  plant  sites  and  manu- 
facturing facilities  which  generate  volumes  of  toxic 
waste.  These  loadings  have  resulted  in  large  areas 
of  contaminated  sediments  and  significant  levels  in 
fish  flesh.  New  York  State  Department  of  Envi- 
ronmental Conservation  had  reacted  to  this  prob- 
lem by:  (1)  sponsoring  a  major  binational  study 
designed  to  evaluate  the  conditions  and  recom- 
mend remedial  measures,  (2)  implementing  more 
restrictive  user  permits  with  enhanced  oversight 
monitoring,  (3)  taking  immediate  action  to  start 
remedial  programs  at  the  major  waste  sites.  The 
success  of  such  programs  is  slow  in  coming.  Once 
the  issue  is  made  public,  the  public  demands  imme- 
diate action  especially  where  problem  sites  are  in 
their  community.  Considering  the  low  level  at 
which  some  contaminants  are  dangerous,  and  the 
complexities  inherent  in  landfills,  quick  solutions 
are  rarely  available.  The  program  has  the  prospect 
of  success  given  sufficient  time  and  will  be  the 
action  that  returns  the  river  to  environmental 
health.  (Author's  abstract) 
W87-02828 


TOXIC  SUBSTANCES,  RISK  MANAGEMENT 
AND  NEW  YORK  STATE  DRINKING  WATER, 

New  York  State  Dept.  of  Health,  Albany. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-02832 


ASSESSMENT  OF  THE  IMPACT  OF  EU- 
TROPHICATION  CONTROL  MEASURES  ON 
SOUTH  AFRICAN  IMPOUNDMENTS, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  of  Environmental  Sciences. 

D.  C.  Grobler. 

Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 

p  237-247,  May  1986.  7  fig,  24  ref. 

Descriptors:  *Reservoirs,  *South  Africa,  *Eu- 
trophication,  *Water  quality  control,  'Mathemati- 
cal models,  'Phosphate  budget,  Hydrologic 
budget,  Hartbeespoort  Dam,  Bloemhof  Dam,  Pre- 
diction. 

Because  the  standard  OECD  eutrophication  mod- 
eling approach,  which  assumes  catchment-reser- 
voir systems  to  be  in  steady  state,  has  limited 
values  for  decision-making  under  the  large  seasonal 
and  annual  variations  in  runoff,  phosphate  loads, 
and  water  levels  in  South  African  reservoirs,  a 
simple  but  dynamic  reservoir  eutrophication  model 
was  developed  for  predicting  the  trophic  response 
of  reservoirs.  The  model  consists  of  a  hydrologic 
model,  point  and  non-point  source  phosphate 
export  models,  a  water  budget  model  and  a  dynam- 
ic phosphate  budget  model  as  sub-models.  The 
application  and  usefulness  of  the  reservoir  euthro- 
phication  model  as  a  decision-making  aid  were 
demonstrated  by  predicting  the  consequenses  of 
applying  a  1  mg/1  P  standard  in  the  drainage  basins 
of  Hartbeespoort  and  Bloemhof  Dams,  South 
Africa.  (Rochester-PTT) 
W87-02973 


EFFECT  OF  METAL  CHELATION  ON  THE 
TOXICITY  OF  SOME  ENVIRONMENTALLY 
HAZARDOUS  TRACE  METALS  TO  DAPHNIA 
MAGNA, 

Ecole  Nationale  Travaux  Publics  en  l'Etat,  Vaulx- 

en-Velin  (France). 

S.  V.  R.  Rao. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  26,  No.  1/2,  p  87-90,  1985.  2  tab,  6 

ref. 

Descriptors:  'Daphnia,  'Arsenic,  'Toxicity, 
'Trace  metals,  'Water  pollution  effects,  'Water 
pollution  treatment,  'Bioassay,  'Chelation,  Ethyl- 
ene diamine  tetraacetic  acid,  Manganese,  Lead, 
Cadmium,  Mercury,  Chromium,  Copper,  Mortali- 
ty, Humic  acid,  D-penicillamine,  Crustaceans,  De- 
toxification. 

Metal  sequestration  with  ethylene  diamine  tetraa- 
cetic acid  (EDTA)  nullified  the  toxicity  of  the 
potentially  hazardous  trace  metal  ions  Mn(2  +  ), 
Pb(2+),  Cd(2+),  Hg(2+),  Cr(6+),  and  Cu(2+) 
to  Daphnia  magma.  Metal  chelation  in  the  cases  of 
Mn(2+),  Pb(2+),  Cd(2+),  and  Hg(2  +  )  remark- 
ably increased  the  concentration  of  trace  ions  re- 
quired to  cause  50%  mortality.  It  is  suggested  that 
other  naturally  occurring  and  commercially  avail- 
able chelating  agents,  such  as  humic  acid  and  d- 
penicillamine,  could  be  used  effectively  as  chelat- 
ing agents  for  the  detoxicification  and  sequestering 
of  persistent  trace  metal  ions  like  As(3  +  ).  EDTA, 
even  at  high  concentrations,  had  no  effect  on 
As(3  +  )  toxicity  in  the  present  study,  which  indi- 
cates that  EDTA  had  failed  to  sequester  the  ion. 
(Rochester-PTT) 
W87-03024 


FERTILIZERS  SUITABLE  FOR  THE  ENVI- 
RONMENT AS  PART  OF  A  REORIENTATION 
EN  AGRICULTURAL  POLICY, 

Federal  Association  of  the  German  Gas  and  Water 

Industry,  Bonn  (Germany,  F.R.). 

W.  Pluge. 

Aqua  AQUAAA,  No.  4,  p  177-178,  1986. 

Descriptors:  'Nitrate,  'West  Germany,  'Water 
pollution  control,  'Fertilizers,  'Groundwater  pol- 
lution, 'Cost  allocation,  European  Community, 
Polluter-pays  principle,  Compensation,  Water 
penny. 

The  level  of  nitrate  in  some  ground  and  surface 
water  sources  is  increasing  in  the  Federal  Republic 
of  Germany,  although  there  are  regional  vari- 
ations. This  results  from  incorrect  use  of  nitrate 
fertilizers.  The  representatives  of  agricultural  inter- 
ests want  the  water  supply  companies  (and  thus 
consumers)  to  pay  compensation  ('water  penny')  to 
fanners  for  reducing  or  eliminating  the  use  of 
nitrate  fertilizers.  This  demand  contradicts  the  pol- 
luter-pays principle  and  is,  moreover,  to  be  reject- 
ed for  legal  and  fiscal  reasons.  The  water  industry 
cannot  be  expected  to  bear  burdens  that  are  the 
result  of  the  European  Community's  common  agri- 
cultural policy.  (Author's  abstract) 
W87-03040 


BASIN-WIDE  ECOIXIGICAL  FATE  MODEL 
FOR  MANAGEMENT  OF  CHEMICALS 
HAZARD, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-02975 


PETROLEUM  RECOVERY  OPERATIONS  IN 
AN  URBAN  AREA, 

New  York  State  Dept.  of  Transportation,  Haup- 
pauge. 

D.  J.  Kost,  and  W.  Parish. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  542- 
550,  October  1986.  4  fig,  1  tab,  5  ref. 

Descriptors:  'Cleanup  operations,  'Oil  recovery, 
'Urban  areas,  'Nassau  County,  'Suffolk  County, 
•Water  pollution  prevention,  Groundwater  pollu- 
tion, Discharges,  Site  well  installations,  Water  pol- 
lution treatment,  Aquifers,  Groundwater,  New 
York,  Oil  pollution. 

The  storage  and  handling  of  large  amounts  of 
petroleum  products  in  a  'sole  source  aquifer'  area, 
such  as  both  Nassau  and  Suffolk  Counties  of  Long 
Island,  NY,  which  have  had  numerous  groundwat- 
er contamination  problems.  Recent  legislative  ac- 
tions have  provided  a  method  for  minimizing 
future  discharges  but  many  previous  and  on-going 


discharges  of  petroleum  remain  to  be  cleaned  up. 
Recovery  operations  utilizing:  (1)  positive  and  neg- 
ative ventilating  systems;  (2)  site  well  installation; 
(3)  recovery  well  depression  systems;  and  (4)  treat- 
ment of  discharge  waters,  have  developed  into 
effective  and  efficient  cleanup  techniques.  The  pre- 
vention of  discharges  of  petroleum  into  aquifers, 
also  requires  action,  such  as  :  (1)  the  replacement 
of  steel  tanks  with  cathodically  protected  steel, 
glass  fiber  reinforced  plastic,  steel  clad  with  glass 
fiber  reinforced  plastic,  double-walled  steel,  etc.; 
(2)  corrosion  protection  for  piping;  (3)  inventory 
control;  (4)  leak  detectors;  and  (5)  testing  pro- 
grams. Vigorous  programs  concerning  petroleum 
storage  are  needed  immediately  by  federal,  state, 
and  local  government  as  well  as  by  private  indus- 
try. (Author's  abstract) 
W87-03065 


HALOGENATED  PHENOLS  IN  WATER  AT 
FORTY  CANADIAN  POTABLE  WATER 
TREATMENT  FACTLnTES, 

Health   and   Welfare  Canada,   Ottawa  (Ontario). 

Monitoring  and  Criteria  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-03112 


SAFE  DRINKING  WATER  ACT, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-03122 


CONSTRUCTING  A  BETTER  ENVIRONMENT, 

S.  J.  Hope. 

Civil  Engineering,  Vol.  56,  No.  10,  p  66-68,  Octo- 
ber 1986. 

Descriptors:  'Construction,  'Waste  disposal, 
Waste  management,  Contracts,  Water  pollution 
control.  Water  pollution  prevention. 

Problems  associated  with  construction  stage  pollu- 
tion control  and  waste  disposal  were  described. 
The  responsibility  of  a  prime  contractor  for  a 
subcontractor's  waste  handling,  treatment  and  dis- 
posal practices  was  discussed.  (Michael-PTT) 
W87-03126 


SELECTIVE     WITHDRAWAL:     BASIC    CON- 
CEPTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-03222 


HYDRAULIC  DESIGN  OF  THE  SELECTIVE 
WITHDRAWAL  STRUCTURES  OF  THE  LOST 
CREEK  DAM, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03223 


HYDRAULIC  DESIGN  OF  THE  SELECTIVE 
WITHDRAWAL  STRUCTURES  OF  THE  AP- 
PLEGATE  DAM, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03224 


RESERVOIR  REGULATION  AND  SELECTIVE 
WITHDRAWAL  IN  OREGON, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic   entry  see  Field  6D. 

W87-03226 


OPERATION  OF  SELECTIVE  WITHDRAWAL 
FACILITIES:  LIBBY  DAM,  MONTANA, 

Corps  of  Engineers,  Seattle,  WA.  Seattle  District. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03227 


ALTERNATIVES   FOR    IMPROVING   RESER- 
VOIR WATER  QUALITY, 
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\nny  Engineer  District,  Little  Rock,  AR. 

VI.  Morehead. 

[N:  Proceedings:  CE  Workshop  on  Design  and 

Operation  of  Selective  Withdrawal  Intake  Struc- 

ures,  June  24-28,  1985,  San  Francisco,  CA.  May 

1986.  p  42-47,  3  tab. 

Descriptors:  'Water  quality  control,  'Reservoir 
jperation,  •Selective  withdrawal,  Table  Rock 
Lake,  Missouri,  Dissolved  oxygen,  Water  quality, 
Row  rates,  Reservoir  design,  Dams,  Nonstructural 
ilternatives,  Water  use,  Temperature. 

Seasonal  stratification  in  Table  Rock  Lake  results 
in  hydroelectric  power  generation  releases  which 
lo  not  meet  Missouri's  State  Water  Quality  Stand- 
ird  of  6  mg/L  DO  (dissolved  oxygen)  for  down- 
stream Lake  Taneycomo.  The  Little  Rock  District 
studied  the  problem  in  response  to  a  request  by  the 
State  of  Missouri.  A  successful  solution  of  the 
problem  is  complicated  by  the  magnitude  of  the 
flow  rates  of  the  turbine  discharge.  The  16,000  cfs 
upper  design  limit  is  equivalent  to  nearly  7.2  mil- 
lion gallons  per  minute.  This  is  far  in  excess  of  the 
capacity  of  commercially  available  industrial 
equipment  for  mixing  or  adding  oxygen  for  water 
treatment.  Twenty-five  alternatives  were  evaluated 
for  technical,  environmental,  economic,  and  social 
acceptability.  Of  these,  only  two  plans,  which  uti- 
lize selective  withdrawal  structures,  have  the  po- 
tential to  meet  the  Missouri  water  quality  standards 
of  6  mg/L  DO.  The  nonstructural  alternative 
which  has  been  used  on  an  interim  basis  was 
among  the  plans  considered.  The  nonstructural 
plan  involves  a  restricted  operation  which  results 
in  a  substantial  improvement  in  the  quality  of 
power  generating  releases,  but  it  does  not  meet  the 
State  Water  Quality  Standard.  The  use  of  selective 
withdrawal  structures  on  two  of  the  four  penstock 
intakes  has  been  identified  as  the  most  economical- 
ly efficient  solution.  The  application  of  selective 
withdrawal  structures  at  Table  Rock  Dam  is  com- 
plicated by  the  need  to  meet  both  temperature  and 
dissolved  oxygen  standards.  Mathematical  and 
physical  model  studies  are  needed  to  verify  wheth- 
er the  structures  can  accomplish  the  objective  and 
to  develop  additional  engineering  details  for  the 
selective  withdrawal  structures  for  Table  Rock 
Dam.  (See  also  W87-03221)  (Author's  abstract) 
W87-03228 


REVIEW  OF  SELECTIVE  WITHDRAWAL 
PERFORMANCE  IN  THE  FORT  WORTH  DIS- 
TRICT, 

Army  Engineer  District,  Fort  Worth,  TX. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-03229 


MODELING  OF  SELECTTVE  WITHDRAWAL 
INTAKE  STRUCTURES, 

Army  Engineer  District,  Fort  Worth,  TX. 
C.  Alloju. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  53-58,  2  tab,  2  ref. 

Descriptors:  'Selective  withdrawal,  'Model  stud- 
ies, 'Intake  gates,  'Water  quality  control,  George- 
town Lake,  Granger  Lake,  Texas,  Simulation  anal- 
ysis, Cooper  Lake,  Thermal  water,  Dam  design, 
Floodgates. 

The  Fort  Worth  District  Corps  of  Engineers  has 
several  projects  which  can  withdraw  lake  water 
from  different  selected  levels.  Two  of  those 
projects  are  Georgetown  Lake  and  Granger  Lake 
which  were  built  recently.  The  two  other  projects, 
Joe  Pool  and  Ray  Robert  Lakes  with  selective 
withdrawal  capability  are  under  construction.  A 
thermal  simulation  study  has  just  been  completed 
for  the  proposed  Cooper  Lake  Project  to  deter- 
mine if  a  selective  withdrawal  structure  is  needed. 
Although  selective  withdrawal  outlet  structures 
that  have  been  built  recently  are  designed  primari- 
ly for  downstream  temperature  control,  they  are 
seldom  used  for  this  purpose.  The  reason  is  that  all 
these  projects  are  operated  primarily  for  flood 
control  and  water  supply.  Flood  control  releases 
are  made  either  through  the  flood  conduit  or  spill- 
way gates.  Water  supply  releases,  instead  of  being 


released  through  low  flow  multilevel  outlets,  are 
pumped  out  directly  into  treatment  plants.  With 
this  method  of  operation,  these  projects  are  still 
able  to  support  some  very  good  quality  fishlife 
below  them.  Maintenance  of  downstream  tempera- 
ture control  is  not  critical  at  any  of  the  projects. 
The  multilevel  withdrawal  capability  is  there  just 
in  case  of  a  need  for  mixing  upper  level  water  with 
lower  level  water  to  achieve  desired  release  tem- 
peratures. In  general,  policy  has  been  to  release 
water  from  the  highest  port  for  water  quality 
benefit.  (See  also  W87-03221)  (Author's  abstract) 
W87-03230 


BLOOMINGTON  DAM,  POTOMAC  RIVER 
WATER  QUALITY  OUTLET, 

Corps  of  Engineers,  Omaha,  NE. 
F.  Vovk,  and  L.  S.  Horihan. 
IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  59-64,  3  fig,  2  tab. 

Descriptors:  'Water  quality  control,  'Bloomington 
Dam,  'Potomac  River,  'Water  quality,  'Selective 
withdrawal,  Reservoir  management,  Wells, 
Values,  Dam  design. 

The  criteria  available  and  the  development  of  ra- 
tionale for  the  design  of  the  multilevel  outlet  facili- 
ty for  selective  withdrawal  to  achieve  the  desired 
water  quality  conditions  for  use  downstream  from 
Bloomington  Dam  are  discussed.  The  justification 
for  selection  of  the  water  quality  system  features 
are  presented,  and  recommendations  for  future 
projects  are  furnished.  Based  on  the  experience 
gained  during  a  short  period  of  operation,  changes 
suggested  are  (a)  use  of  an  8-foot  diameter  inlet 
and  wet  well  system;  (b)  increase  the  size  of  the  air 
vents;  (c)  investigate  replacement  of  butterfly 
valves;  and  (d)  isolate  the  common  bulkhead  open- 
ing. (See  also  W87-03221)  (Lantz-PTT) 
W87-03231 


WATER  QUALITY  OUTLET  WARM  SPRINGS 
DAM, 

Corps  of  Engineers,  Omaha,  NE. 
F.  Vovk,  and  L.  S.  Horihan. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  65-70,  2  fig,  2  tab. 

Descriptors:  'Water  quality  control,  'Warm 
Springs  Dam,  'Outlets,  California,  Temperature, 
Turbidity,  Water  pollution  effects,  Valves,  Inlets, 
Dam  design. 

The  analysis  and  design  of  the  outlet  works  for 
Warm  Springs  Dam  on  Dry  Creek  in  Sonoma 
County,  California,  are  discussed.  Water  quality 
design  considerations  include  both  temperature 
and  turbidity  of  the  discharged  water  which  could 
pose  problems  to  fish  and  wildlife  downstream 
from  the  dam.  A  selective  withdrawal  system  that 
would  discharge  the  water  at  several  selected  ele- 
vations was  considered  to  be  needed  to  improve 
the  downstream  water  quality.  The  adopted 
method  of  improving  the  quality  of  released  water 
and  final  recommendations  are  presented.  As  more 
experience  is  gained  with  selective  withdrawal  sys- 
tems, changes  and  improvements  in  the  water  qual- 
ity outlet  will  be  incorporated.  These  changes 
could  include  (a)  Larger  air  vents  for  wet  wells; 
(b)  Improved  gate  valves  for  inlet  pipe  control;  (c) 
Larger  inlet  and  wet  well  pipes;  (d)  A  transition 
section  between  the  inlet  and  wet  well;  and  (e) 
Provisions  for  blocking  the  low  flow  bulkhead 
slots  between  inlet  pipes.  (See  also  W87-03221) 
(Lantz-PTT) 
W87-03232 


HYDRAULIC  DESIGN:  BLOOMINGTON 
LAKE  AND  F.  E.  WALTER  DAM  PROJECTS 
SELECTIVE  WITHDRAWAL  STRUCTURES, 

Corps  of  Engineers,   Baltimore,   MD.   Baltimore 

District. 

For  primary  bibliographic  entry  see  Field  8A. 
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DETERMINATION  OF  SELECTIVE  WITH- 
DRAWAL SYSTEM  CAPACITY  FOR  INTAKE 
TOWER  DESIGN, 

Corps  of  Engineers,   Baltimore,   MD.   Baltimore 
District. 
K.  S.  Lee. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  77-86,  1  fig,  5  tab. 

Descriptors:  'Selective  withdrawal,  'Intake 
towers,  'Dam  design,  'Water  quality  control, 
Flood  flow,  Reservoirs,  Dam  operation,  Tempera- 
ture, Flow  profile,  Environmental  effects. 

A  method  for  determining  selective  withdrawal 
system  (SWS)  capacity  was  recently  developed. 
This  method  evaluates  the  expected  impacts  on 
water  quality  when  the  SWS  ability  to  control 
release  quality  is  exceeded.  This  can  occur  under 
normal  flow  operations  as  well  as  flood  flow  oper- 
ations. The  capacities  needed  to  avoid  disastrous 
consequences  are  evaluated  by  this  method.  The 
procedure  for  determining  capacity  is  to  analyze 
and  to  prioritize  the  water  quality  control  objec- 
tives at  the  project.  This  includes  an  evaluation  of 
the  effects  of  the  project  on  water  quality  in  the 
reservoir  and  downstream  under  all  anticipated  or 
likely  configurations  of  operation.  A  case  study  is 
used  to  illustrate  the  procedure  step  by  step.  The 
example  considers  downstream  water  temperature 
control  as  the  primary  concern.  Downstream  tem- 
perature objectives,  monthly  flow  distribution  and 
maximum  reasonable  discharge  during  flood  flow 
and  normal  flows  are  analyzed.  Water  temperature 
profiles  from  a  thermal  model  are  used  to  estimate 
downstream  temperature  deviation  extremes  under 
various  flow  control  operations  using  several 
system  capacities.  The  results  are  compared  to 
temperature  deviations  which  could  be  expected  to 
cause  fish  kills.  The  final  selection  of  the  system 
capacities  is  based  on  the  capacity  which  can  avoid 
this  critical  deviation.  (See  also  W87-03221)  (Au- 
thor's abstract) 
W87-03234 


SELECT:  THE  NUMERICAL  MODEL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  C.  Wilhelms. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  87-92,  3  fig,  7  ref. 

Descriptors:  'SELECT,  'Mathematical  models, 
'Computer  programs,  'Selective  withdrawal, 
•Water  quality  control,  Stratification,  Impound- 
ments, Mathematical  studies,  Model  studies,  Tem- 
perature, Dissolved  oxygen,  Conductivity,  Sus- 
pended solids. 

Significant  research  has  been  conducted  on  the 
characteristics  of  withdrawal  from  a  stratified  im- 
poundment. The  results  of  this  work  within  the 
Corps  of  Engineers  is  the  numerical  model 
SELECT.  SELECT  is  a  computer  program  that 
models  one-dimensionally  the  withdrawal  zone 
formed  by  release  from  a  stratified  reservoir 
through  an  outlet  device.  The  program  also  com- 
putes the  quality  characteristics  of  the  release  for 
user-specified  parameters  such  as  temperature,  dis- 
solved oxygen  (DO),  conductivity,  and  dissolved 
or  suspended  solids.  This  paper  is  devoted  to  de- 
scribing SELECT,  its  subroutines,  capabilities,  and 
limitations.  (See  also  W87-03221)  (Lantz-PTT) 
W87-03235 


BLENDING  EN  A  SINGLE  WET  WELL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  Howington. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  93-98,  3  fig. 

Descriptors:  'Blending,  'Mixing,  'Inlet  wells, 
Stratification,  Homogeneity,  Hydraulic  properties, 
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Flow  velocity,  Lost  Creek  Dam,  Oregon,  Hydroe- 
lectrical  plants,  Model  studies,  Selective  withdraw- 
al, Flow  profiles. 

The  concept  and  application  of  blending  various 
qualities  of  water  in  a  single  wet  well  is  discussed. 
The  theory  presented  makes  several  simplifying 
assumptions  which  prevent  its  direct  application  to 
physical  situations.  These  assumptions  include:  (a) 
the  stratification  consists  of  two,  separate,  homoge- 
neous layers  of  water,  (b)  the  water  entering  the 
lower  port  does  not  cause  mixing  as  it  deflects  off 
the  back  wall  of  the  tower,  (c)  the  energy  losses 
other  than  entrance  losses  are  negligible,  (d)  the 
lower  port  velocity  jet  does  not  cause  hydraulic 
blockage  of  the  wet  well.  The  Lost  Creek  Dam  in 
southern  Oregon  has  a  single  wet  well  intake  struc- 
ture with  a  total  of  12  ports  at  5  levels  over  a 
vertical  distance  of  280  ft.  It  also  has  hydropower 
at  the  downstream  end.  Blending  in  this  single  wet 
well  has  been  occurring  for  at  least  6  years  and  the 
outflow  data  confirm  that  blending  is  occurring. 
Blending  has  also  been  observed  in  two  generic 
models  and  in  a  scale  model  of  the  Lost  Creek 
structure.  In  these  models,  the  critical  discharge 
occurred  at  a  much  lower  discharge  than  theory 
predicted.  The  mixing  due  to  the  velocity  jet  im- 
pinging on  the  back  wall  was  plainly  visible.  Hy- 
draulic blockage  has  not  been  observed  in  any  of 
these  models.  An  accurate  description  of  the  im- 
pacts of  density  stratification  on  multi-level,  single 
wet  well  withdrawal  will  require  much  more  in- 
vestigation into  the  mixing  characteristics  in  the 
wet  well  and  the  effects  of  density  on  flow  distri- 
bution between  port  elevations.  (See  also  W87- 
03221)  (Lantz-PTT) 
W87-03236 


DESIGN     OF     SELECTIVE     WITHDRAWAL 
INTAKE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 
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OPERATIONAL  TOOLS:  SELECTIVE  WITH- 
DRAWAL AND  DAILY  OPERATIONAL 
STRATEGY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  P.  Holland,  and  S.  C.  Wilhelms. 
IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  105-109,  2  fig,  4  ref. 

Descriptors:  *Selective  withdrawal,  *Reservoir 
operation,  'Mathematical  analysis,  *Water  quality 
control,  Stratification,  Reservoirs,  Mathematical 
models,  SELECT,  Computer  programs,  Long- 
term  planning,  Model  studies. 

The  authors  present  the  results  of  recent  selective 
withdrawal  research  in  the  form  of  a  general  math- 
ematical description  of  this  stratified  flow  phe- 
nomenon. Results  of  past  and  present  researchers 
were  compared.  Through  symmetry  arguments 
and  the  withdrawal  angle  concept,  those  results 
were  reduced  to  a  single  expression.  A  new  de- 
scription for  boundary  interference,  which  often 
impacts  the  formation  of  the  withdrawal  zone,  was 
explicitly  included  in  the  mathematical  formula- 
tions. These  results  were  incorporated  into  the 
computer  code  SELECT,  a  numerical  model  of 
withdrawal  from  a  stratified  impoundment.  This 
model  has  been  used  extensively  for  long-term 
evaluation  purposes  in  conjunction  with  reservoir 
simulation  models.  However,  when  coupled  with  a 
port-selection  algorithm,  the  model  has  excellent 
potential  as  a  tool  for  day-to-day  decisions  regard- 
ing hydraulic  structure  operation.  The  authors 
present  an  example  of  model  application  to  provide 
guidance  on  outlet  structure  operation  for  mainte- 
nance of  release  water  quality.  (See  also  W87- 
03221)  (Author's  abstract) 
W87-03238 


OPERATIONAL  TOOLS:  OPTIMAL  CONTROL 
OV  RESERVOIR  WATER  QUALITY, 

Army   Engineer  Waterways  Experiment   Station, 


Vicksburg,  MS.  Hydraulics  Lab. 
S.  C.  Wilhelms,  and  M.  L.  Schneider. 
IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  pi  10-1 15,  3  fig,  4  ref. 

Descriptors:  *Water  quality  control,  'Selective 
withdrawal,  'Reservoir  operation,  Simulation  anal- 
ysis, Model  studies,  Thermal  stratification,  Ther- 
mal effects,  Stratification,  Computer  programs. 

A  one-dimensional  reservoir  thermal  simulation 
model  developed  by  the  U.S.  Army  Engineer  Wa- 
terways Experiment  Station,  was  used  to  simulate 
the  thermal  stratification  cycle  of  a  reservoir.  The 
model  was  interfaced  with  a  formulation  called 
objective-space  dynamic  programming  (OSDP)  to 
develop  the  optimal  operation  strategy  for  each 
decision  period.  The  OSDP  formulation  retains  the 
integrity  of  the  simulation  model  and  rninimizes  the 
deviations  of  predicted  release  temperature  from 
downstream  target  temperature  over  the  stratifica- 
tion cycle.  Application  to  a  case  study  shows  the 
potential  for  using  the  dynamic  programming  tech- 
nique, as  compared  to  the  normal  period-by-period 
operation,  to  improve  performance  of  the  system. 
(See  also  W87-03221)  (Lantz-PTT) 
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SELECTIVE  WITHDRAWAL  NEEDS  FOR 
LAKE  GREESON  ARKANSAS  ENTAKE  STRUC- 
TURE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

R.  E.  Price,  and  D.  R.  Johnson. 
IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  140-146,  5  fig,  5  ref. 

Descriptors:  'Selective  withdrawal,  'Lake  Gree- 
son,  'Arkansas,  'Water  quality  control,  Little  Mis- 
souri River,  Dams,  Reservoirs,  Limnology,  Dis- 
solved oxygen,  Temperature,  Seasonal  variations. 

Lake  Greeson,  a  7,000  acre  reservoir  located  on 
the  Little  Missouri  River  in  west  central  Arkansas, 
is  an  authorized  combined  power  and  flood  control 
project.  The  941-ft-long  concrete  dam,  which  was 
completed  in  1953,  provides  up  to  407,900  acre-feet 
of  storage  with  128,200  acre-feet  allocated  for 
flood  protection,  and  202,100  acre-feet  for  power 
generation.  Normal  releases  from  the  three  pen- 
stocks, each  8.5  feet  in  diameter,  are  from  elevation 
485  NGVD  with  flood  control  gates  located  at  444 
NGVD.  Lake  Greeson  may  be  classified  as  a  mon- 
omictic  lake  with  typical  thermal  stratification  and 
low  dissolved  oxygen  levels  in  the  hypolimnion. 
Because  the  penstocks  are  located  in  the  hypolim- 
nial  region,  discharges  during  the  summer  months 
are  much  cooler  than  inflows  and  much  lower  in 
dissolved  oxygen  and  release  flows  are  not  stable 
enough  to  sustain  a  cold  water  fishery.  This  creates 
stress  on  the  downstream  environment  and  fishery, 
which  the  Arkansas  Game  and  Fish  would  like  for 
the  Corps  to  improve.  For  a  3  year  period  between 
1981  and  1984,  temperature  and  dissolved  oxygen 
monitors  were  placed  on  the  inflow  and  discharge 
of  Lake  Greeson  to  identify  the  extent  of  the 
problems.  Results  of  this  investigation  indicate  that 
the  temperatures  of  the  releases  are  much  colder 
than  inflows  during  the  late  spring  and  summer, 
and  that  dissolved  oxygen  levels  may  drop  below 
state  standards  for  extended  periods  of  time.  To 
correct  this  problem,  several  alternatives  are  avail- 
able and  range  from  multilevel  outlets  to  simply 
plating  over  the  trash  racks.  Evaluation  of  these 
alternatives  is  underway.  (See  also  W87-03221) 
(Author's  abstract) 
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SELECTIVE  WITHDRAWAL  STRUCTURE  OP- 
ERATION EXPERIENCES  IN  ORD, 

Army  Engineer  Div.  Ohio  River,  Cincinnati. 


For  primary  bibliographic  entry  see  Field  8A. 
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OVERVIEW  OF  PITTSBURGH  DISTRICT  SE- 
LECTIVE WITHDRAWAL  OPERATION  EXPE- 
RIENCES, 

Army  Engineer  District,  Pittsburgh,  PA. 
M.  Koryak. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  152-157,  8  fig. 

Descriptors:  'Selective  withdrawal,  'Water  qual- 
ity control,  'Pittsburgh,  'Pennsylvania,  Dams, 
Reservoir  operation,  Intakes,  Temperature,  Reser- 
voirs, Stratification,  Hydroelectric  plants,  Iron, 
Manganese,  Aluminum,  Hydrogen  sulfide,  Ammo 


The  Pittsburgh  Engineer  District  is  currently  oper- 
ating four  structures  with  selective  withdrawal  in- 
takes. One  of  the  most  important  lessons  that  the 
District  has  learned  in  its  more  than  three  decades 
of  experience  with  these  structures  is  that  operat- 
ing objectives  can  change  and  operational  flexibil- 
ity is  highly  desirable.  The  District  has  utilized 
selective  withdrawal  to  maintain  both  cold  and 
warm  water  outflow  fisheries  and  other  outflow 
temperature  objectives;  for  the  conservation  of 
warm,  cold,  and  very  cold  water  strata  within  a 
reservoir  to  maintain  a  'three  story'  lake  fishery;  to 
control  outflow  water  quality;  for  the  control  of 
reservoir  stratification  patterns  to  promote  in-pool 
mixing  and  dilution  of  acid  mine  drainage  pollu- 
tion; and  to  control  reservoir  primary  biological 
productivity.  Other  existing  and  potential  problems 
involve  pump-back  currents  and  stratification  dis- 
ruption from  pumped-storage  hydropower  genera- 
tion, conventional  hydropower  conversion  of  exist- 
ing projects,  and  periodic  summer  flood  event 
drawdowns  where  the  required  discharge  exceeds 
the  capacity  of  the  selective  withdrawal  system. 
During  such  events,  cold  hypolimnetic  waters  with 
high  Fe,  Mn,  Al,  H2S  and  NH3  concentrations 
have  been  discharged  through  sluice  gates.  Similar 
problems  have  occurred  during  maintenance  shut- 
downs of  systems  and  there  have  been  a  few 
learning  curve  misunderstandings  and  mistakes. 
(See  also  W87-03221)  (Lantz-PTT) 
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SELECTTVE  WITHDRAWAL  FROM  ANY 
LEVEL  BETWEEN  MINIMUM  POOL  AND 
SPILLWAY  ELEVATION  AT  STONEWALL 
JACKSON  DAM,  WEST  VUIGEVIA, 

Army  Engineer  District,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  8A. 
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SELECTIVE    EXPERIENCES:    ALIAS    WITH- 
DRAWAL PAINS, 

Corps  of  Engineers,  Huntington,  WV.  Huntington 

District. 

For  primary  bibliographic  entry  see  Field  6B. 
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DESIGN  AND  PERFORMANCE  OF  SKIM- 
MING WED3S  EN  THE  KANSAS  CITY  DIS- 
TRICT, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 

District. 

For  primary  bibliographic  entry  see  Field  8A. 
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MANAGEMENT  OF  BOTTOM  SEDIMENTS 
CONTAINTNG  TOXIC  SUBSTANCES. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 
Belvoir,  VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Proceedings  of 
the  10th  U.S./Japan  Experts  Meeting,  October  30- 
31,  1984,  Kyoto,  Japan.  414  p. 

Descriptors:  'Sediment  contamination,  'Water 
pollution  control,  'Bottom  sediments,  'Toxins, 
'Water    quality    control,    'Marine    environment, 
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Legal  aspects.  Research  priorities,  Organic  com- 
pounds, Dredging. 

This  meeting  is  held  annually  through  an  agree- 
ment with  the  U.S.  Army  Corps  of  Engineers  and 
the  Japan  Ministry  of  Transport  to  provide  a 
forum  for  presentation  of  papers  and  in-depth  dis- 
cussions on  dredging  and  disposal  of  contaminated 
sediment.  Experts  from  both  countries  presented 
technical  papers  on  a  variety  of  subjects  including 
legal  and  research  programs  to  evaluate  and  pro- 
tect the  marine  environment.  More  specifically, 
subjects  included  evaluating  and  predicting  and 
behavior  of  nutrients,  organics,  and  contaminants 
in  dredged  sediments  and  identifying  and  evaluat- 
ing the  many  alternatives  to  dredging  and  dispos- 
ing of  contaminated  sediments  and  waters  associat- 
ed with  these  sediments.  Management  practices 
with  the  most  promising  long-term  utility  were 
emphasized.  (See  also  W87-03249  -  W87-03271) 
(Lantz-PTT) 
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LEGAL  SYSTEM  AND  WORKS  FOR  PRESER- 
VATION OF  THE  PORT,  HARBOUR,  AND 
MARINE  ENVIRONMENT  IN  JAPAN, 

Bureau  of  Ports  and  Harbors,  Tokyo  (Japan). 
T.  JJceda. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  12-29,  12  fig,  1  tab. 

Descriptors:  'Legal  aspects,  *Water  pollution  con- 
trol, 'Harbors,  *Japan,  *Marine  environment, 
•Water  quality  control,  Water  pollution  control, 
Water  sampling,  Water  pollution,  Water  quality 
standards,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Rivers,  Lakes. 

Environmental  pollution  in  Japan  progressed  rap- 
idly during  the  period  of  high  economic  growth 
beginning  in  1960.  In  response  to  strong  social 
demands  for  the  prevention  of  pollution,  pollution 
control  measures  progressed  rapidly  in  the  1970s 
and  the  worst  cases  of  environmental  pollution 
were  eased.  The  conservation  of  energy  and  re- 
sources also  progressed  while  the  economy  shifted 
from  high  growth  to  stable  growth.  Today,  envi- 
ronmental pollution  is  gradually  lessening.  Out- 
lined is  the  current  situation  of  water  pollution  in 
Japan,  as  expressed  by  the  rate  of  achievement  of 
environmental  water  quality  standards  (health 
items  and  living  environment  items).  The  results  of 
measurement  of  water  quality  in  public  marine 
areas  in  fiscal  year  (FY)  1982,  show  that  the  pro- 
portion of  samples  not  meeting  the  environmental 
quality  standards  (percentage  of  nonconformity) 
was  1.4%  in  FY  1970  but  decreased  to  0.3%  in  FY 
1982,  showing  a  considerable  improvement.  For 
the  living  environment,  67.5%  of  the  marine  areas 
achieved  the  environmental  quality  standard  for 
the  typical  water  quality  index  of  biochemical 
oxygen  demand  (BOD)  or  chemical  oxygen 
demand  (COD).  In  detail,  81.3%  of  the  sea  areas, 
65.3%  of  the  rivers,  and  41.7%  of  the  lakes 
achieved  the  quality  standard.  Twenty  anti-pollu- 
tion laws  were  established  during  the  6-month 
session  of  the  Diet  beginning  in  late  1970,  which 
was  called  the  'Anti-pollution  Diet.'  Thereafter, 
various  additional  laws  were  formulated  and  many 
legal  restrictions  enacted.  The  legal  system  cover- 
ing the  environmental  conservation  of  ports,  har- 
bors, and  marine  environment  is  discussed.  (See 
also  W87-03248)  (Lantz-PTT) 
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MODEL    OF    NITROGEN    RELEASE    FROM 
BOTTOM  SEDIMENTS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Lab.  of  Freshwater  Environment. 
For  primary  bibliographic  entry  see  Field  5B. 
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roENTDTICATION  OF  PROMISING  CON- 
CEPTS FOR  TREATMENT  OF  CONTAMINAT- 
ED SEDIMENTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary  bibliographic   entry   see   Field   5D. 
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DEWATERING  OF  BOTTOM  SEDIMENTS, 

Science  Univ.  of  Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03261 


IN  SITU  STREAM  WATER  CLARIFYING 
TESTS, 

Japan  Sediments  Management  Association,  Kyoto. 

M.  Tanimoto,  and  T.  Yoshida. 

IN:  Management  of  Bottom  Sediments  Containing 

Toxic  Substances,  Proceedings  of  the  10th  U.S./ 

Japan    Experts    Meeting,    October    30-31,    1984, 

Kyoto,  Japan.  October  1985.  p  318-327,  12  fig,  1 

tab. 

Descriptors:  •Streams,  *Water  treatment,  *Water 
quality  control,  Densification,  Clarification,  Filtra- 
tion, Rivers,  Shakujii  River,  Tokyo,  Sanno  River, 
Kasumiga  Lake,  Japan. 

A  new  method  has  been  developed  to  clarify 
stream  water  in  situ.  This  method  of  clarifying 
river  water  in  situ  employs  a  boxlike  apparatus 
made  from  steel  divided  into  several  chambers 
with  an  inclined  fibrous  plate  in  each.  The  stream 
flowing  inside  the  apparatus  is  subjected  to  down- 
ward flow  by  the  sloped  plate.  At  the  bottom  edge 
of  the  plate,  the  suspended  solids  in  the  stream  are 
densified.  Then  the  stream  line  is  changed  to  an 
upward  flow,  where  the  stream  water  is  clarified 
because  some  of  the  densified  solids  remain  at  the 
river  bottom.  An  unwoven  fiber  is  spread  on  the 
plate,  which  acts  as  a  filter.  Thus,  three  proce- 
dures, densification,  clarification,  and  filtration,  are 
performed  inside  the  apparatus.  Therefore,  it  is 
called  the  DCF  method.  Field  tests  using  a  test 
apparatus  were  conducted  three  times  in  Shakujii 
River  (Tokyo)  and  Sanno  River  flowing  into  Ka- 
sumiga Lake  in  1981-1984.  According  to  the  tests, 
the  DCF  method  has  the  following  attributes:  (1) 
no  energy;  (2)  no  labor;  (3)  very  simple  construc- 
tion; (4)  very  low  investment  cost;  and  (5)  very 
high  clarifying  capability.  In  general  industrial 
water  treatment,  a  filtration  procedure  is  applied  to 
the  clarification  of  water  having  less  than  20  mg/L 
suspended  solids  concentrations.  Clarification  by 
the  DCF  apparatus  lies  in  this  range  of  industrial 
filtration.  It  is  reasonable  to  note  that  good  results 
were  attained  when  comparing  industrial  filtration 
techniques  with  the  simple  device  of  the  DCF 
method.  Consequently,  the  feasibility  of  the  DCF 
method  seems  to  hold  promise.  (See  also  W87- 
03248)  (Lantz-PTT) 
W87-03265 


PURIFICATION  OF  NHO  RIVER  BY  THE 
GRAVEL  CONTACT  METHOD, 

Ministry  of  Construction,  Tokyo  (Japan).  Kan  to 
Regional  Construction  Bureau. 
M.  Kobayashi,  and  T.  Kiriku. 
IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  328-356,  15  fig,  5 
tab. 

Descriptors:  *Nho  River,  *Water  pollution  treat- 
ment, *Gravel,  Tama  River,  Water  treatment  fa- 
cilities, Performance  evaluation. 

The  Nho  River,  a  tributary  of  the  Tama  River, 
Japan  is  polluted  heavily  by  wastewater,  and  is 
causing  deterioration  of  the  water  quality  of  the 
main  river.  The  Nho  River  Purification  Facility 
intends  to  help  improve  the  Tama  River  water 
quality  by  purifying  the  Nho  River  and  discharg- 
ing the  purified  water  to  the  Tama  River.  The 
purification  method  called  'Gravel  Contact  Purifi- 
cation' (GCP)  is  used  to  artificially  raise  the  natu- 
ral purification  potential.  Since  the  Tama  River  has 
a  wide  river  terrace  and  an  abundant  gravel  re- 
source, this  method  is  applicable  to  the  purification 
facility  at  Nho  River.  Application  of  the  GCP 
method  on  the  Nho  River  is  the  first  practical  use 
of  the  method  in  Japan.  The  polluted  influent 
water  from  the  Nho  River  will  flow  through  the 
gravel  laid  under  the  terrace  of  the  Tama  River, 
and,  as  a  result,  organic  matter  in  the  water  will  be 


removed.  The  construction  of  the  Nho  River  Puri- 
fication Facility,  located  at  off-Kamata,  Setagaya 
District  of  Tokyo,  upstream  of  Shin-Futako 
Bridge,  began  in  November  1981  and  was  complet- 
ed 2  years  later  in  July  1983  at  a  cost  of  640  million 
yen.  The  advantages  of  the  purification  facility  are 
as  follows:  (1)  Saves  resources.  The  main  material, 
21,400  cu  m  of  gravel,  was  available  at  the  con- 
struction site  of  Tama  River;  (2)  Saves  energy.  The 
difference  of  levels  at  the  intake  and  discharge 
points  is  utilized  for  the  gravitational  flow  and  no 
energy  is  input  to  the  system;  (3)  Maintenance  free. 
With  ordinary  purification  systems,  the  mainte- 
nance problems  including  the  disposal  of  generated 
sludge  are  troublesome,  while  with  this  facility  the 
sludge  is  decomposed  and  deposited  naturally;  and 
(4)  Utilization  of  surface  area.  When  the  gravel  bed 
is  covered  by  earth,  the  surface  can  be  used  for 
recreational  purposes  such  as  a  playground  and 
plaza  for  the  people.  The  facility  has  proved  its 
expected  usefulness  without  much  maintenance. 
On  the  other  hand,  the  burden  related  to  cleaning 
the  inlet  has  been  greater  than  foreseen  initially. 
Also  unexpected  were  the  appearance  of  large 
amounts  of  scum  in  the  pond  and  the  generation  of 
hydrogen  sulfide  odor  from  the  gravel  beds.  Even 
though  the  facility  is  operating  normally,  at 
present,  unexpected  happenings  may  still  occur, 
partly  due  to  the  lack  of  experience.  (See  also 
W87-03248)  (Lantz-PTT) 
W87-03266 


ENVIRONMENTAL  CONSERVATION  IN  THE 
PORT  OF  MAIZURU, 

Kyoto  Civil  Engineering  and  Construction  Dept. 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03269 


ENVIRONMENTAL  AND  WATER  QUALITY 
OPERATIONAL  STUDIES  (EWQOS)  -  APPLI- 
CATION TO  LAKE  RESTORATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
J.  L.  Mahloch. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  403-414,  5  fig,  1  tab, 
22  ref. 

Descriptors:  *Water  quality,  *Water  quality  man- 
agement, *Lake  restoration,  Reservoirs,  Inland  wa- 
terways, Management  planning,  Aeration,  Water 
quality  control,  Destratification,  Algal  growth. 

EWQOS  is  the  largest  funded  U.S.  Army  Corps  of 
Engineers  research  program  directed  at  solving  the 
environmental  quality  problems  of  reservoirs  and 
inland  waterways.  Application  of  EWQOS  tech- 
nology to  lake  restoration  falls  into  two  categories: 
(a)  evaluation  for  management  decisions,  and  (b) 
specific  techniques  for  improving  environmental 
quality.  Management  decisions  revolve  around  the 
ability  to  predict  or  monitor  the  response  of  a  lake 
to  proposed  restoration  techniques.  Specific  tech- 
niques to  improve  lake  water  quality  such  as  aer- 
ation, destratification,  and  localized  mixing  were 
also  developed  under  the  EWQOS  Program,  and 
design  procedures  are  available.  A  common  mani- 
festation of  lake  water  quality  problems  is  the 
appearance  of  nuisance  algae  blooms.  Research  in 
EWQOS  has  produced  a  review  of  common  algal 
control  techniques,  algae  succession  data  in  re- 
sponse to  eutrophy,  and  a  new  technique  using 
destabilization  and  nutrient  additions  to  promote 
the  dominance  of  more  desirable  algal  species. 
Many  of  the  techniques  applicable  to  lake  restora- 
tion have  been  field  tested  or  verified  under 
EWQOS  to  facilitate  their  implementation.  (See 
also  W87-03248)  (Author's  abstract) 
W87-03271 


TREND  ANALYSIS  OF  WATER  QUALITY  IN 
THE  SABARMATI  RIVER  AT  AHMEDABAD 
FOR  A  DECADE  (1969-1978), 

Council  of  Scientific  and  Industrial  Research,  New 
Delhi  (India). 
P.  S.  Datta. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  71-77,  4 
fig,  3  tab,  1  ref. 

Descriptors:  *Water  quality,  ♦Sabarmati  River, 
•India,  Ahmedabad,  Seasonal  variation,  Rivers, 
Distribution  patterns,  Water  quality  control,  Path 
of  pollutants,  Water  analysis,  Chemical  analysis. 

Seasonal  variation  of  the  dissolved  chemical  con- 
stituents in  the  Sabarmati  River  and  trend  analysis 
of  its  quality  at  Ahmedabad,  Gujarat  State,  India, 
is  reported.  The  quality  of  river  water  deteriorates 
from  north  to  south,  with  considerable  deteriora- 
tion and  remarkable  seasonal  variation  downstream 
of  Ahmedabad.  Chemograph  responses  at  Ahme- 
dabad show  lag  or  lead  effects  with  respect  to  rise 
in  discharge.  Comparison  of  annual  cumulative 
distribution  curves  of  dissolved  constituents  in  the 
river  water  at  Ahmedabad  indicates  that  there  is  a 
75%  probability  of  its  remaining  below  372  mg/L. 
(See  also  W87-03272)  (Author's  abstract) 
W87-03278 


STATISTICAL  ANALYSIS  OF  THE  RELA- 
TIONSHIP BETWEEN  WATER  QUALITY  PA- 
RAMETERS AND  DISCHARGE  AT  EIGHT 
STATIONS  ON  THE  RHINE  FROM  1959  TO 
1974  (ANALYSE  STATISTIQUE  DES  RELA- 
TIONS LIANT  LES  PARAMETRES  DE  QUA- 
LITE  D'EAU  ET  LE  DEBIT  DU  RHIN  EN  HUTT 
STATIONS  DE  1959  A  1974), 
Electricite  de  France,  Chatou. 
C.  Sabaton. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  109- 
119,  4  fig,  ltab. 

Descriptors:  *Statistical  analysis,  *Water  quality, 
♦Rhine  River,  Water  sampling,  Biological  oxygen 
demand,  Ammonia,  Hydrogen  ion  concentration, 
Oxygen,  Nitrates,  Temperature,  Flow  discharge. 

In  this  study,  water  quality  data  collected  at  eight 
stations  on  the  Rhine  from  1959  to  1974  have  been 
analyzed.  Statistical  analysis  of  measured  concen- 
trations shows  a  certain  homogeneity  in  data  struc- 
ture for  downstream  stations  (from  Braubach  to 
the  delta  area)  with  significant  covariations  be- 
tween discharge,  BOD5  concentrations,  NH4  con- 
centrations, KMN04  oxidability  and  pH  (low  dis- 
charge corresponding  to  low  pH,  high  NH4  and 
BODS  concentrations,  high  KMN04  oxydability 
and  vice  versa).  Only  dissolved  oxygen  and  ni- 
trates seem  to  be  linked  with  temperature.  In  order 
to  determine  if  covariations  between  discharge  and 
the  different  concentrations  are  in  fact  connected 
with  dilution,  a  statistical  analysis  of  computed 
fluxes  has  been  carried  out.  At  each  station  very 
significant  correlations  are  apparent  between  dis- 
charge and  the  flux  of  the  following  parameters: 
BOD5,  KMN04,  N03  and  dissolved  oxygen.  It 
appears  that  the  hypothesis  of  constant  input  year 
round,  is  not  acceptable.  On  the  contrary,  the 
higher  the  discharge,  the  higher  the  input  flux 
seems  to  be.  (See  also  W87-03272)  (Author's  ab- 
stract) 
W87-03282 


REGIONAL  ANALYSIS  OF  WATER  QUALITY 
IN  MAJOR  STREAMS  OF  THE  UNITED 
STATES, 

Woodward-Clyde  Consultants,  Englewood,  CO. 
T.  D.  Steele. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  131- 
143,  6  fig,  2  tab,  22  rcf. 


Descriptors:  *Water  quality,  'Regional  analysis, 
♦Streams,  History,  Inorganic  compounds,  Tem- 
peratures, Regression  analysis. 

The  National  Stream  Quality  Accounting  Network 
(NASQAN),  established  by  the  US  Geological 
Survey  in  1973,  is  designed  to  describe  quantita- 
tively the  quality  of  the  major  rivers  of  the  United 
states  on  a  systematic  and  continuing  basis.  Histori- 
cal data  collected  at  88  long-term  water  quality 
sites  were  evaluated  relative  to  their  suitability  for 
depicting  general  areal  variability  and  time  trends 
of  major  inorganic  chemical  constituents.  Many  of 
these  sites  are  included  among  the  current  517-site 
NASQAN  program.  More  recent  data  from  this 
network  were  used  to  characterize  stream  tempera- 
tures. Using  the  88-site  historical  data,  regression 
relationships  between  major  inorganic  constituent 
concentrations  and  specific  conductance  or  dis- 
charge were  developed,  and  water  quality  condi- 
tions were  related  to  regional  geological  features 
and  physiographic  provinces.  Based  upon  variation 
in  and  distribution  of  regression  coefficients,  re- 
gional regression  equations  which  provide  esti- 
mates of  water  quality  of  surface  waters  are  pre- 
sented for  major  regions  of  the  nation.  For  selected 
sites,  examples  are  shown  for  assessing  time  trends 
in  historical  water  quality  data.  (See  also  W87- 
03272)  (Author's  abstract) 
W87-03284 


EFFECTS  OF  HYDRAULIC  PROJECTS  AND 
THEIR  MANAGEMENT  ON  WATER  QUAL- 
ITY, 

Electricite    de    France,    Chatou.    Direction    des 

Etudes  et  Recherches. 

For  primary  bibliographic   entry   see  Field   6G. 

W87-03297 


ROLE  OF  DETENTION  BASINS  FOR  STORM- 
WATER  QUALnY  CONTROL, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
R.  A.  Ferrara. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  371- 
376,  3  fig,  1  tab,  3  ref. 

Descriptors:  ♦Detention  reservoirs,  ♦Water  quality 
control,  ♦Storm  water,  Field  tests,  Monitoring, 
Water  quality  standards,  Effluent,  Influent,  Mathe- 
matical models,  Reservoir  design,  Sedimentation. 

A  comprehensive  analysis  of  the  effectiveness  of 
detention  basins  for  storm  water  quality  control  is 
reported.  The  study  consisted  of  three  phases:  (a)  a 
field  monitoring  program  identifying  influent  and 
effluent  water  quality;  (b)  laboratory  storm  water 
pollutant  settleability  tests,  and  (c)  mathematical 
modelling  of  detention  basins.  The  first  phase  pro- 
vided data  on  time-variable  influent  and  effluent 
concentrations,  and  therefore  yielded  a  measure  of 
the  actual  pollutant  reduction  obtained  via  deten- 
tion. Phase  two  identified  the  appropriate  deten- 
tion time  to  achieve  maximum  particle  removal 
through  sedimentation.  Phase  three  developed  a 
methodology  for  design  and  analysis  of  storm 
water  detention  basins  for  both  quantity  and  qual- 
ity control.  (See  also  W87-03272)  (Author's  ab- 
stract) 
W87-03301 


NITRATE  LOAD/DISCHARGE  RELATION- 
SHIPS AND  NITRATE  LOAD  TRENDS  IN 
DANISH  RIVERS, 

Miljoestyrelsen,  Copenhagen  (Denmark). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03302 


PRINCIPLES  UNDERLYING  THE  DEVELOP- 
MENT OF  WATER  QUALITY  MONITORING 
SYSTEMS  IN  HUNGARY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7A. 
W87-03303 


CURRENT  STATE  OF  OHIO'S  WATER  LAW 
FROM  A  JUDICIAL  AND  ADMINISTRATIVE 
PERSPECTIVE:  CASE  STUDIES  AND  DISCUS- 
SION, 

Ohio  Office  of  the  Attorney  General,  Columbus. 

Environmental  Law  Section. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03314 


MOVING  TOWARD  A  COORDINATED 
GROUNDWATER  MANAGEMENT  AP- 
PROACH -  A  LEGISLATTVE  PROPOSAL, 

Knepper,  White,  Arter  and  Hadden,  Columbus, 

OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03315 


STATISTICAL  METHODS   FOR   RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-03322 


PLAN        FOR        PROTECTING        HXINOIS 
GROUNDWATER. 

Ulinois  State  Environmental  Protection  Agency, 

Springfield. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03331 


EFFECnVENESS  OF  CAPPING  IN  ISOLAT- 
ING DUTCH  KILLS  SEDIMENT  FROM  BIOTA 
AND  THE  OVERLYING  WATER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  M.  Brannon,  R.  E.  Hoeppel,  T.  C.  Sturgis,  I. 

Smith,  and  D.  Gunnison. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161.    Miscellaneous 

Paper  D-86-2,  June  1986.  Final  Report.  33  p,  4  fig, 

16  tab,  27  ref,  append. 

Descriptors:  ♦Capping,  'Dutch  Kills  Channel, 
♦Water  quality  control,  #New  York,  New  York 
Harbor,  Sediments,  Polychaetes,  Buttermilk  Chan- 
nel, Aquatic  environment,  Waste  disposal,  Trich- 
lorobiphenyls,  Water  pollution  effects,  Chemical 
analysis,  Tissue  analysis. 

The  effectiveness  of  capping  in  chemically  and 
biologically  isolating  contaminated  dredged  mate- 
rial was  investigated  using  large-  (250  L)  and 
small-  (22.6  L)  scale  laboratory  reactor  units.  But- 
termilk Channel  cap  material  was  evaluated  for  its 
efficiency  in  preventing  transfer  of  contaminants 
from  Dutch  Kills  sediment  into  the  overlying 
water  column  and  biota.  In  the  presence  of  biotur- 
bating  polychaetes  (Nereis  virens)  at  densities  of 
100  large  animals  per  square  meter,  a  50-cm  cap  of 
Buttermilk  Channel  sediments  in  the  large  chamber 
experiment  was  effective  in  preventing  the  transfer 
of  chemical  constituents  to  the  overlying  water 
and  nonburrowing  biota.  Chemical  analysis  of  po- 
lychaete  tissue  and  visual  observation  showed  that 
the  polychaetes  penetrated  both  the  10-cm  and  50- 
cm  caps  of  Buttermilk  Channel  sediments.  Mercen- 
aria  in  experimental  units  with  a  10-cm  cap  (with 
polychaetes)  showed  significantly  increased  total 
trichlorobiphenyl  body  burdens  following  materi- 
al. No  significant  difference  was  found  between 
uptake  of  total  trichlorobiphenyls  by  Mercenaria 
exposed  to  Buttermilk  Channel  and  uncapped 
Dutch  Kills  sediment.  These  results  indicate  that  a 
50-cm  cap  and  a  10-cm  cap  of  Buttermilk  Channel 
sediment,  even  when  penetrated  by  organisms,  are 
effective  in  preventing  the  transfer  of  chemical 
constituents  to  the  overlying  water  and  biota 
during  a  40-day  experiment.  Microbial  spores, 
which  are  not  subject  to  the  same  adsorption  reac- 
tions as  dissolved  chemicals,  were  found  in  higher 
number  in  the  water  column  of  experimental  units 
with  either  10-cm  or  50-cm  caps  compared  with 
Buttermilk  Channel  cap  material  alone.  The 
number  of  spores  in  the  water  column  of  all  treat- 
ments, however,  tended  to  decrease  steadily  over 
time.  (Lantz-PTT) 
W87-03332 
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WATER  RESOURCES  PLANNING— Field  6 
Evaluation  Process — Group  6B 


J.  WATER  RESOURCES 
PLANNING 

5 A.  Techniques  Of  Planning 


EFFECT  OF  RAINFALL  EXCESS  CALCULA- 
nONS  ON  MODELED  HYDROGRAPH  ACCU- 
RACY   AND    UNIT-HYDROGRAPH    PARAM- 

L'T  C'  DC 

jeological  Survey,  Urbana,  IL.  Water  Resources 

[>iv. 

For  primary  bibliographic  entry  see  Field  2B. 

SV87-02623 


MODELS  FOR  WATER  AND  POWER  SCHED- 
ULING FOR  THE  CALTFORNIA  STATE 
WATER  PROJECT, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

M.  H.  Sabet,  and  J.  Q.  Coe. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
»,  p  587-596,  August  1986.  7  fig,  8  ref. 

Descriptors:  •Scheduling,  'Computer  models, 
•Water  management,  •California,  Optimization, 
Simulation,  Networks,  Computer  programs,  Sys- 
tems analysis.  Reservoir  storage,  Load  distribution, 
Pumping  plants. 

A  large-scale  simulation/optimization  model  pro- 
vides schedules  for  operation  of  water  and  power 
for  the  California  State  Water  Project  (SWP) 
which  consists  of  a  series  of  reservoirs  linked  by 
rivers,  pumping  plants,  canals,  tunnels  and  generat- 
ing plants.  The  model  performs  hydraulic  and  elec- 
trical computations  to  optimize  system  operations. 
The  model  consists  of  hydraulic  network  program- 
ming components  to  meet  the  storage  objectives  of 
the  reservoirs,  a  linear  programming  component  to 
determine  schedules  at  pumping  and  generating 
plants,  an  electrical  network  programming  compo- 
nent and  other  simulation  tools.  This  model  oper- 
ates yearly,  weekly  and  daily,  and  is  used  for  real- 
time  operation  of  the  SWP  to  provide  detailed 
hourly  schedules  which  are  implemented  by  the 
SWP  staff  via  a  computerized  system.  (Author's 
abstract) 
W87-02626 


MODELING  NORTH  CASCADES  ANNUAL 
RUNOFF  DISTRIBUTION  USING  DRAINAGE 
BASIN  ELEVATION  DISTRIBUTION, 

Seattle  City  Light  Dept.,  WA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02627 


EVALUATION  OF  WEEKLY  AND  MONTHLY 

TIME  SERIES  FORECASTS  OF  MUNICIPAL 

WATER  USE, 

Brazos  River  Authority,  Waco,  TX. 

S.  L.  Franklin,  and  D.  R.  Maidment. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  611-621,  August  1986.  8  fig,  6  tab,  11  ref. 

Descriptors:  *Municipal  water,  *Forecasting, 
•Time  series  analysis,  'Water  use,  Rainfall,  Para- 
metric hydrology,  Mathematical  equations,  Sea- 
sonal distribution. 

A  cascade  model  is  conditioned  on  rainfall  estimat- 
ed for  forecasting  municipal  water  use  one  week  or 
one  month  in  the  future.  The  increased  forecasting 
accuracy  obtained  by  addition  of  such  components 
as  long  term  trend,  seasonal  cycle,  autocorrelation 
and  rainfall  correlation  is  evaluated.  Deerfield 
Beach,  Florida  is  used  as  the  municipal  application 
area  with  a  calibration  period  from  1976  to  1980 
and  the  forecast  period  of  the  drought  year  of 
1981.  Forecast  accuracy  is  measured  by  the  aver- 
age absolute  relative  error  (AARE)  which  is  the 
average  absolute  value  of  the  difference  between 
actual  and  forecasted  use,  divided  by  actual  use.  A 
benchmark  forecast  is  calculated  by  assuming  that 
weekly  or  monthly  water  use  in  1981  is  the  same  as 
the  average  for  the  corresponding  period  from 
1976  to  1980.  An  AARE  of  14.6%  for  one  step 
ahead  forecasts  of  monthly  data  and  15.8%  for 
weekly  data  was  produced.  Application  of  trend, 


seasonality  and  autocorrelation  produced  forecasts 
with  a  12%  AARE  for  monthly  and  weekly  data 
while  adding  a  linear  relationship  of  water  use  and 
rainfall  reduces  AARE  to  8%  if  rainfall  is  known 
during  the  forecast  period.  Simple  rainfall  predic- 
tions do  not  increase  water  use  forecast  accuracy, 
so  the  major  benefit  of  relating  water  use  to  rainfall 
lies  in  forecasting  various  possible  water  use  se- 
quences condidtioned  on  sequences  of  historic 
rainfall  data.  (Michael-PTT) 
W87-02629 


USE  OF  CLIMATE  PREDICTIONS  TO  DECIDE 
A  WATER  MANAGEMENT  PROBLEM, 

Illinois  State  Water  Survey  Div.,  Champaign. 
S.  A.  Changnon,  and  D.  R.  Vonnhame. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
4,  p  649-652,  August  1986.  1  fig,  1  tab,  6  ref.  NSF 
Grant  No.  ATM  8413043. 

Descriptors:  •Prediction,  *Rainfall  forecasting, 
•Climatic  data,  *Water  management,  *Decision 
making,  'Drought,  Probabilistic  process,  Precipita- 
tion, Water  use,  Value,  Illinois. 

The  use  of  probabilistic  precipitation  predictions  in 
water  management  decisions  is  presented.  The  de- 
cision-maker can  use  available  prediction  and  its 
uncertainties  within  the  context  of  other  hydrolog- 
ic,  economic  and  socio-political  factors  influencing 
the  decision  process.  A  summer  drought  in  Illinois 
had  created  a  situation  requiring  full  season  use  of 
state  waters  from  two  multi-purpose  reservoirs 
with  an  ensuing  effect  on  water  price  negotiations. 
Choices  facing  water  managers  were  to  either 
invoke  water  restrictions  (with  a  33%  chance  of 
being  right),  do  nothing  (66%  chance  of  wrong 
outcome)  or  use  precipitation  predictors  for  above 
normal  fall  rain  (50%  chance  of  error).  Hydrolo- 
gists  chose  to  follow  the  precipitation  predictors 
which  proved  to  be  accurate  for  that  fall.  This  case 
illustrates  the  value  of  using  well  understood  cli- 
mate predictions  for  water  resources  management. 
(Michael-PTT) 
W87-02633 


CHUBB/BAUMAN  METHOD  FOR  ESTIMAT- 
ING THE  RECREATION  POTENTIAL  OF 
RIVERS:  A  CRITICAL  REVIEW, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
L.  Hamill. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
4,  p  653-659,  August  1986.  1  tab,  19  ref. 

Descriptors:  *Chubb/Bauman  method,  •Recrea- 
tion, *Rivers,  •Estimating,  Quantitative  analysis, 
Computer  programs,  Prediction,  Modeling,  Statis- 
tical analysis,  Performance  evaluation. 

Concepts  and  procedures  of  the  Chubb/Bauman 
(Ch/B)  method  for  quantitative  estimation  of  the 
recreation  potential  of  rivers  are  evaluated  in  a 
comparison  with  other  available  methods  for 
recreation  resource  inventory.  The  Ch/B  method 
collects  information  on  67  variables  and  uses  a 
computer  program  to  produce  estimates  of  poten- 
tial for  16  common  recreation  activities.  The  valid- 
ity and  utility  of  numerical  weighting  of  variables, 
the  use  of  numbers  derived  from  place  in  a  classifi- 
cation and  the  transformation  process  are  consid- 
ered. The  Ch/B  method's  quantitative  techniques 
appear  to  exhibit  serious  flaws  in  that  much  of  the 
data  produced  only  appears  to  be  quantitative  and 
the  method  does  not  produce  truly  quantitative 
estimates  of  recreation  potential.  Classifications  of 
generalized  geographic  or  environmental  variables 
are  shown  to  have  serious  defects  as  a  basis  for 
evaluating  recreation  potential.  (Michael-PTT) 
W87-02634 


SOIL    POTENTIAL    RATINGS    FOR    ONSFTE 
WASTEWATER  DISPOSAL, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-O2860 


METEOROLOGICAL   DATA   ANALYSIS   FOR 
DRAINAGE  SYSTEM  DESIGN, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 


ing. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-02882 


SIZING  SUBMERSIBLE  PUMPS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-02927 


MINIMIZING  THE  COST  OF  COPING  WITH 
DROUGHTS:  SPRINGFIELD,  ILLINOIS, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-03057 


PLANNING  AND  TECHNOLOGY  IN  SANI- 
TARY AND  ENVIRONMENTAL  ENGINEER- 
ING, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 

Sanitary  Engineering  and  Water  Resources. 

A.  Wolman. 

PAHO  Bulletin,  Vol.  20,  No.  1,  p  45-52,  1986.  7 

ref. 

Descriptors:  'Sanitary  engineering,  •Environmen- 
tal engineering,  'Wastewater  treatment,  World 
Health  Organization,  Public  health,  Management 
planning,  Public  participation,  Ecology. 

Challenges  presented  to  the  wastewater  treatment 
industry  by  passage  through  and  important  transi- 
tional era  in  the  world's  environment  are  discussed, 
including  the  difference  between  the  'old'  and 
'new'  worlds;  the  responsibilities  of  the  water- 
works industry,  industry  at  large;  and  the  potable 
water  industry;  and  current  disabilities  and  con- 
straints. The  current  global  situation  of  water 
supply  and  sanitation  as  assessed  by  the  World 
Health  Organization  and  comments  on  planning 
also  are  covered.  Factors  of  importance  in  plan- 
ning include  sector  relationships,  financial  re- 
sources, community  participation,  appropriate 
technology,  and  ecology.  (Rochester-PTT) 
W87-03098 


EXISTENCE  VALUES  AND  NORMATIVE  EC- 
ONOMICS: IMPLICATIONS  FOR  VALUING 
WATER  RESOURCES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6B. 

W87-03188 


VALUE  OF  HISTORICAL  DATA  IN  FLOOD 
FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-O3200 
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ADAPTING  INDUSTRIAL  APPROACHES  TO 
MUNICIPAL  WASTEWATER  TREATMENT 
PROBLEMS, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-02905 


FINANCIAL  PLANNING  MODEL  AND  ITS  AP- 
PLICATION, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 
and  Regional  Planning. 
D.  H.  Moreau. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  439- 
452,  October  1986.  6  tab,  8  ref. 

Descriptors:  *Financial  planning  'Water  costs, 
•Cost  analysis,  'Model  studies,  Inflation,  Operat- 
ing costs,  User  charges,  Water  treatment  facilities, 
Mathematical  models,  Revenue  models,  Revenues, 
Economic  aspects,  Water  control. 

The  development  of  a  financial  planning  model  for 
publicly-owned  water  and  sewer  utilities  is  report- 
ed. It  was  developed  for  and  used  by  the  Orange 
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Water  and  Sewer  Authority  (OWSA),  which 
serves  Chapel  Hill  and  Carrboro,  North  Carolina. 
The  model  was  formulated  as  a  linear  program- 
ming problem,  whose  solution  generates  a  set  of 
effective  prices  and  bond  issues  over  multiple  time 
periods.  Constraints  include  minimum  annual  bal- 
ances, minimum  annual  net  revenues,  limits  on 
arbitrage,  controls  on  price  variations,  and  limits 
on  borrowing.  The  primary  benefit  of  the  model  is 
to  provide  insight  into  the  consequences  of  present 
decision,  thereby  not  commiting  the  Authority  to  a 
set  of  decisions  over  the  next  ten  years.  Results  of 
the  model  indicated  that,  in  the  particular  case  of 
OWASA,  the  capital  improvement  program  and 
increased  operating  costs  could  be  financed  with 
increases  in  consumer  prices  that  would  be  quite 
acceptable.  This  same  conclusion  is  probably  not 
applicable  to  a  large  number  of  municipalities. 
Two  factors  make  the  OWASA  situation  atypical. 
First,  OWASA  was  one  of  the  last  public  water 
and  sewer  operations  to  receive  a  75%  federal  and 
12.5%  state  construction  grant  for  its  waste  treat- 
ment plant.  Without  those  grants,  rates  would  have 
been  increased  sharply.  And  second,  because  of 
lengthy  delays  in  federal  and  state  permit  processes 
for  the  new  water  supply,  OWASA  has  accumulat- 
ed a  substantial  reserve  fund  for  new  construction, 
amounting  to  nearly  $5,000,000.  This  relatively 
large  initial  balance  makes  the  difference  among 
alternative  schedules  of  capital  improvements  and 
financing  strategies  less  important  than  they  would 
be  otherwise.  It  also  eliminated  the  need  for  large 
sudden  increases  in  consumer  prices.  (Lantz-PTT) 
W87-03058 


COMPLEXITY  IN  COLUMBIA  RIVER  SYS- 
TEMS MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  N.  Palmer,  and  J.  L.  Cohan. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  453- 
468,  October  1986.  8  fig,  4  tab,  17  ref.  Department 
of  the  Interior  Grant  G-876,  and  State  of  Washing- 
ton Water  Research  Center  Project  No.  A-0121- 
WASH. 

Descriptors:  'Computer  models,  'Water  resources 
development,  'Cost  analysis,  'Management  plan- 
ning, 'Columbia  River,  Model  studies,  Fish,  Monte 
Carlo  method,  Hydroelectric  power,  Simulation 
analysis,  Environmental  effects. 

The  problem  of  model  complexity  in  evaluating 
the  tradeoffs  between  fish  and  power  production 
on  the  Columbia  River  is  reviewed.  Characteriza- 
tions of  model  complexity  are  presented,  and  ap- 
propriate levels  of  model  complexity  are  discussed. 
Models  currently  used  (PNCA  seasonal  regulation 
program;  Hydroelectric  power  planning  program; 
Hydro  system  seasonal  regulation  program,  WSU 
Snake-Columbia  Basin  simulation  model;  Stanford 
composite  potential  energy  model;  COE  pondage 
program;  BPA  bondage  program;  Loss  of  load 
probability  analysis;  PP&L  reliability  model; 
Energy  reserve  planning  model;  and  BPA's  one- 
reservoir  model)  to  investigate  the  conflict  be- 
tween fish  and  hydropower  production  in  the  Co- 
lumbia River  Basin  are  reviewed.  It  is  concluded 
that  the  complexity  of  the  models  used  to  generate 
tradeoffs  between  conflicting  uses  of  water  in  this 
setting  hinder  their  successful  application  and,  be- 
cause of  their  reliance  on  historic  streamflow 
records,  do  not  adequately  address  the  problem  in 
a  probabilistic  framework.  To  demonstrate  the 
value  of  a  simplified  model,  the  operation  of  an 
equivalent  composite  reservoir  was  simulated. 
After  calibration  of  the  simplified  model  (CRISP), 
a  series  of  Monte  Carlo  simulations  were  run  to 
indicate  possible  impacts  of  alternative  operational 
strategies  on  firm  and  secondary  power  and  aver- 
age annual  generation.  (Author's  abstract) 
W87-O3059 


DROUGHT  AND  POWER  PRODUCTION, 

Washington   Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   6D. 
W87-03O60 


RISK     INFORMATION     FOR    FLOODPLAIN 
MANAGEMENT, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-03061 


DECISION  SUPPORT  SYSTEM  FOR  LOCAL 
WATER  MANAGEMENT, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see   Field   6D. 
W87-03064 


COMPARISON  OF  VARIOUS  METHODS  OF 
CONTROLLING  THE  LONG-TERM  OPERAT- 
E\G  REGIMES  OF  HYDROELECTRIC  STA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-03176 


LOW-HEAD  PUMPED-STORAGE  STATION  AS 
A  WAY  OF  EXPANDING  THE  TSEMLYANSK 
HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-03182 


EXISTENCE  VALUES  AND  NORMATIVE  EC- 
ONOMICS: IMPLICATIONS  FOR  VALUING 
WATER  RESOURCES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Economics. 
D.  S.  Brookshire,  L.  S.  Eubanks,  and  C.  F.  Sorg. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  11,  p  1509-1518,  October  1986.  1  tab,  46  ref. 

Descriptors:  'Water  resources  development,  'Re- 
sources development,  'Economic  evaluation,  Re- 
source allocation,  Cost-benefit  analysis. 

Resource  valuation  techniques  have  evolved  dra- 
matically over  the  years,  and  understanding  the 
accuracy  of  these  methods  has  increased  greatly. 
As  a  result,  the  range  of  resources  that  potentially 
can  be  valued  has  been  expanded.  Additionally,  the 
increasing  recognition  of  a  larger  array  of  appro- 
priate benefits  such  as  use,  option,  altruistic,  pres- 
ervation, bequest,  intrinsic,  and  existence  values 
has  greatly  expanded  the  possible  applications  of 
benefit-cost  analysis.  Resources  trade-offs  predomi- 
nantly involving  issues  of  preservation  versus  de- 
velopment can  now  be  viewed  as  being  susceptible 
to  analysis.  Preservation  of  scenic  rivers,  white 
water  rafting,  instream  flows  for  habitat  mainte- 
nance, and  water  quality  are  only  a  few  examples 
that  would  have  been  viewed  as  conceptually 
beyond  formal  benefit-cost  analysis  just  10  years 
ago.  The  definitional  issues  and  conceptual  frame- 
work of  existence  value  are  explored.  It  is  argued 
that  existence  value  may  have  two  components:  (1) 
an  economic  component  that  is  consistent  with 
utility  maximizing  behavior  and  (2)  an  ethical  com- 
ponent that  is  inconsistent  with  normative  benefit- 
cost  assumptions.  Issues  as  how  to  appropriately 
include  a  measure  of  existence  value  within  a  utili- 
ty maximizing  framework  are  also  explored.  Diffi- 
cult conceptual  problems  arise  out  of  this  discus- 
sion. Caution  is  suggested  to  the  water  resources 
analyst  in  including  existence  value  within  an  eco- 
nomic framework.  (Lantz-PTT) 
W87-03188 


REVIEW  OF  SELECTIVE  WITHDRAWAL 
PERFORMANCE  EN  THE  FORT  WORTH  DIS- 
TRICT, 

Army  Engineer  District,  Fort  Worth,  TX. 
R.  Turner. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  48-52,  1  tab. 

Descriptors:  'Selective  withdrawal,  'Fort  Worth, 
•Performance  evaluation,  'Water  quality  control, 
Texas,  Lakes,  Seasonal  variation,  Temperature, 
Model  studies,  Dam  design. 

The  Fort  Worth  District  has  built  or  currently  has 
under  construction  a  total  of  25  lakes.  Of  these, 
three  are  currently  under  construction.  The  con- 


struction of  these  lakes  has  been  accomplished 
over  a  time  span  of  30  years.  The  District  con- 
structed 8  lakes  in  the  early  1 950*8,  and  two  of 
these  had  capability  for  selective  withdrawal  from 
three  or  four  elevations  in  addition  to  the  flood 
control  conduit.  A  third  lake  constructed  in  this 
period  had  a  single  low  flow  intake  or  elevation 
which  differed  from  the  flood  control  conduit.  The 
paper  describes  the  type  of  structures  designed 
during  that  period  and  the  basis  for  their  design, 
and  includes  available  historic  data  on  release 
water  quality.  This  review  of  the  lakes  in  the  Fort 
Worth  District  leads  to  the  conclusion  that  the 
selective  withdrawal  facilities  on  those  lakes  for 
which  they  were  provided,  have  justified  the  cost 
of  their  construction.  Several  of  the  lakes  which 
have  no  facilities  for  selective  withdrawal  have  not 
been  discussed  individually.  The  project  managers 
on  those  lakes  which  were  interviewed  indicated 
no  problems  with  poor  water  quality  from  those 
lakes,  except  most  did  agree  that  some  odor  could 
be  detected  in  the  late  fall  when  the  lake  turned 
over.  Therefore,  it  would  seem  that  the  decision 
not  to  include  the  selective  withdrawal  facilities  of 
the  shallower  lakes  would  also  be  justified.  Aquilla 
lake,  the  only  shallow  lake  for  which  a  tempera- 
ture model  was  used  in  the  design,  was  not 
equipped  with  selective  withdrawal  facilities  be- 
cause the  study  indicated  that  the  lake  could  be 
successfully  operated  without  them.  (See  also 
W87-03221)  (Lantz-PTT) 
W87-03229 


SELECTIVE  EXPERIENCES:  ALIAS  WITH- 
DRAWAL PATNS, 

Corps  of  Engineers,  Huntington,  WV.  Huntington 
District. 
R.  E.  Punnett. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  165-170,  1  tab. 

Descriptors:  'Selective  withdrawal,  'Performance 
evaluation,  'Water  quality  control,  'Deer  Creek 
Lake,  'Alum  Creek  Lake,  'Paint  Creek  Lake, 
'Beech  Fork  Lake,  'Burnsville  Lake,  'East  Lynn 
Lake,  'R.D.  Bailey  Lake,  'Sutton  Lake,  'Fishtrap 
Lake,  'Grayson  Lake,  'Paintsville  Lake,  Tempera- 
ture, Engineering,  Water  management,  Ohio,  West 
Virginia,  Kentucky. 

Three  Corps  of  Engineer  projects  were  located  in 
the  central  part  of  Ohio,  (Alum  Creek,  Deer 
Creek,  and  Paint  Creek  Lakes),  five  were  located 
throughout  West  Virginia  (Beech  Fork,  Burnsville, 
East  Lynn,  R.D.  Bailey,  and  Sutton  Lakes),  and 
three  were  located  in  eastern  Kentucky  (Fishtrap, 
Grayson,  and  Paintsville  Lakes).  All  projects  were 
within  the  Huntington  District.  For  the  evaluation, 
the  release  characteristics  for  the  years  1982,  1983, 
and  1984  were  used.  For  each  project,  a  tempera- 
ture objective  curve  was  determined  based  on  nat- 
ural stream  temperatures.  Releases  were  managed 
so  as  to  stay,  when  possible,  within  a  temperature 
deviation  of  two  degrees  Fahrenheit  either  above 
or  below  the  objective  curve.  The  temperature 
regulation  program  within  the  Huntington  District 
was  discussed.  Some  generalized  observations  for 
design  guidance  was  given.  It  was  determined  that 
good  engineering  design  begins  with  good  design 
criteria.  The  price  of  good  engineering  is  paid  for, 
regardless  of  whether  or  not  it  was  received.  The 
release  temperature  objective,  while  important, 
may  not  be  a  sufficient  design  criterion.  The  true 
objective  should  be  to  maintain  a  productive  as 
well  as  viable  downstream  habitat.  (See  also  W87- 
03221)  (Lantz-PTT) 
W87-03246 


OHIO  WATER  LAW:  PRESENT  ASPECTS  OF 
OHIO  WATER  POLICY, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Water. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03313 
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MOVING  TOWARD  A  COORDINATED 
GROUNDWATER  MANAGEMENT  AP- 
PROACH -  A  LEGISLATIVE  PROPOSAL, 

Knepper,  White,  Arter  and  Hadden,  Columbus, 

OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03315 


PLAN  FOR  PROTECTING  HXTNOIS 
GROUNDWATER 

Illinois  State  Environmental  Protection  Agency, 

Springfield. 

January  1986.  65  p,  9  fig,  1  tab,  2  append. 

Descriptors:  •Illinois,  'Groundwater  management, 
•Management  planning,  'Water  quality  protection, 
•Water  pollution  control,  'Water  resources  devel- 
opment, Groundwater,  Groundwater  pollution. 

Water  resource  protection  is  a  major  concern  to 
the  citizens  of  Illinois.  Contamination  has  been 
detected  in  nearly  all  portions  of  the  State.  The 
national  focus  upon  groundwater  quality  has 
prompted  the  U.S.  Environmental  Protection 
Agency  to  issue  Groundwater  Protection  Strategy. 
The  issue  was  also  brought  to  the  attention  of  the 
State  Water  Plan  Task  Force  in  1981.  The  Task 
Force  issued  a  'Strategy  for  the  Protection  of 
Underground  Water  in  Illinois',  recommending  a 
coordinated  multi-agency  policy  and  framework 
for  action.  The  Illinois  General  Assembly  recog- 
nized the  pervasive  need  to  accomplish  a  statewide 
problem  assessment  and  to  develop  an  action  plan. 
Public  Act  83-1268  was  passed  to  respond  to  the 
need  to  monitor,  assess,  and  resolve  groundwater 
problems  and  develop  a  unified  statewide  ground- 
water protection  plan.  This  document  responds  to 
that  mandate  and  proposes  a  core  program  to 
prevent  future  contamination  of  groundwater  and 
to  correct  current  problems.  This  program,  which 
would  work  over  a  five-year  period,  consists  of 
five  parts,  to:  (1)  Clarify  the  goals  and  objectives 
for  groundwater  protection  in  Illinois;  (2)  Operate 
appropriate  groundwater  monitoring  programs;  (3) 
Continue  to  address  suspected  and/or  known 
groundwater  contamination  problems;  (4)  Imple- 
ment technology-based  programs  for  Land  Pollu- 
tion Control;  and  (5)  Establish  a  Statewide  pro- 
gram for  groundwater  source  protection.  (Lantz- 
PTT) 
W87-03331 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

EMERGING  TRENDS  IN  INFRASTRUCTURE 
FINANCING, 

Congressional   Budget  Office,  Washington,   DC. 

Natural  Resources  and  Commerce  Div. 

D.  L.  Bodde. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.   11,  p  53-56,  November 

1985.  6  fig,  5  ref. 

Descriptors:  'Infrastructure  financing,  'Economic 
aspects,  'Government  finance,  Legislation, 
Wastewater,  Wastewater  treatment. 

Constrained  budgets  at  the  federal  level  indicate 
that  state  and  local  governments  are  going  to  have 
to  assume  a  larger  share  of  infrastructure  spending. 
This  has  been  true  historically  for  water  supply, 
for  which  federal  funding  has  never  played  a  domi- 
nant role,  and  is  becoming  increasingly  likely  for 
wastewater  treatment  as  well.  The  limited  federal 
assistance  that  might  become  available  could  take 
two  forms:  (1)  targeted  aid  to  economically  dis- 
tressed areas,  and  (2)  unrestricted  aid  through 
block  grants  and  revolving  loans  funds.  Because 
congressional  consideration  of  these  matters  re- 
mains incomplete,  water  supply  and  wastewater 
treatment  managers  have  an  opportunity  to  con- 
tribute to  the  legislative  process.  (Author's  ab- 
stract) 
W87-02606 


ESTIMATION  OF  WASTEWATER  TREAT- 
MENT COSTS:  EVALUATION  OF  THE 
CAPDET  MODEL  FOR  CANADIAN  CONDI- 
TIONS, 


For  primary  bibliographic  entry  see  Field   5D. 

W87-02670 


DISTRD3UTION  OF  ECONOMIC  RENTS  ARIS- 
ING FROM  SUBSIDIZED  WATER  WHEN 
LAND  IS  LEASED, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

R.  G.  Huffaker,  and  B.  D.  Gardner. 
American  Journal  of  Agricultural  Economics,  Vol. 
68,  No.  2,  p  306-312,  May  1986.  2  tab,  14  ref. 

Descriptors:  'Water  supply,  'Water  distribution, 
•Subsidies,  *Economic  rent,  *Leases,  Federal  ju- 
risdiction, Statistical  analysis,  Land  tenure,  Mathe- 
matical equations,  Statistical  models,  Economic  as- 
pects, Reclamation  Reform  Act. 

Broad  distribution  of  the  benefits  of  federally  subsi- 
dized water  can  be  promoted  by  limiting  the  size 
of  owned  acreage  and  not  the  sum  of  owned  and 
leased  acreage  as  required  by  the  Reclamation 
Reform  Act  of  1982.  Calculated  differences  be- 
tween contractual  lease  payments  and  tenant  ex- 
pected economic  rents  were  statistically  tested  to 
determine  if  landowners  fully  capture  economic 
rents.  Cash  lease  markets  transferred  nearly  all 
economic  rents  expected  by  tenants  to  landowners 
in  the  study  area.  Share  lease  markets  perform 
similarly  if  share  tenants  are  assumed  to  be  moder- 
ately risk  averse.  (Author's  abstract) 
W87-02874 


PUMP   STATION   GETS   NAVY   DISCHARGE 
AND  NEW  LD7E  AS  CIVILIAN, 

Tatman  and  Lee  Associates,  Wilmington,  DE. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02925 


VOTER  REACTIONS  TO  THE  1976  WATER 
DEVELOPMENT  AND  QUALITY  REFER- 
ENDA IN  TEXAS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-02944 


FINANCIAL  PLANNING  MODEL  AND  ITS  AP- 
PLICATION, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03058 
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WATER  USE  E\  URBAN  KOREA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Port  Melbourne  (Australia).  Div.  of 

Mineral  Chemistry. 

R.  M.  Bradley. 

Effluent  and  Water  Treatment  Journal  EWTJAG, 

Vol.  25,  No.  10,  p  348-354,  October  1985.  7  fig,  6 

tab,  13  ref. 

Descriptors:  'Water  use,  'Korea,  'Seoul,  'Chun- 
cheon,  'Weonju,  'Prediction,  'Domestic  water, 
Water  survey,  Water  demands,  Planning,  Urban 
areas,  Water  rates. 

The  primary  objectives  of  a  water  use  survey  are 
to  prepare  input  and  output  water  balances  for 
various  residential  developments  and  to  obtain 
water  use  data  for  a  range  of  socio-economic  levels 
and  housing  types  suitable  for  predicting  future 
demands  resulting  from  planned  improvements  to 
the  housing  stock  and  from  increased  urbanization 
generally.  The  seven  survey  areas  comprised  a 
range  of  apartment  and  housing  types  in  the  capital 
city  of  Seoul  and  the  provincial  cities  of  Chun- 
cheon  and  Weonju.  The  results  of  the  surveys  of 
domestic  water  use  in  the  three  cities  provided 
data  suitable  for  prediction  of  future  water  de- 
mands over  a  range  of  socio-economic  levels.  The 
rates  were  proportional  to  housing  quality  as  de- 
fined by  floor  area  and  occupancy,  ranging  from 
an  average  86  1/d  person  for  nightsoil  houses  to 


138  1/d  person  for  septic  tank  houses  to  an  average 
of  218  1/d  person  for  apartments.  (David-PTT) 
W87-02617 


IMPACTS  OF  WATER  QUALITY  IMPROVE- 
MENT ON  SITE  VISITATION:  A  PROBABILIS- 
TIC MODELING  APPROACH, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4D. 
W87-02622 


MODELS  FOR  WATER  AND  POWER  SCHED- 
ULING FOR  THE  CAUFORNIA  STATE 
WATER  PROJECT, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-02626 


EVALUATION  OF  WEEKLY  AND  MONTHLY 
TIME  SERD3S  FORECASTS  OF  MUNKTPAL 
WATER  USE, 

Brazos  River  Authority,  Waco,  TX. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-02629 


CHUBB/BAUMAN  METHOD  FOR  ESTIMAT- 
ING THE  RECREATION  POTENTIAL  OF 
RTVERS:  A  CRITICAL  REVDZW, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-02634 


LONG  DISTQANCE  WATER  RIGHTS, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-02637 


VHtGINIA,      NORTH       CAROLINA      WAGE 
WATER-RIGHTS  BATTLE, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-02638 


WATER  AND  HYGDZNE:  THE  CASE  OF 
NORTH  CAROLINA  FARMWORKERS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 

Environmental  Sciences  and  Engineering. 

J.  Briscoe,  and  W.  Barron. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

49,  No.  1,  p  24-27,  July- August  1986.  3  tab,  18  ref. 

Descriptors:  'Water  use,  'Farm  workers,  'North 
Carolina,  'Public  health,  'Public  policy,  'Water 
supply,  'Water  conveyance,  Enforcement,  Legisla- 
tion, Legal  aspects,  Law  enforcement,  Potable 
water,  Domestic  water,  Mathematical  models. 

A  linear  regression  model  was  used  to  examine  the 
determinants  of  reported  personal  hygiene  prac- 
tices of  children  in  87  migrant  and  seasonal  farm- 
worker families  in  eastern  North  Carolina.  The 
results  suggest  that  handwashing  is  substantially 
increased  by  ensuring  that  families  have  water 
piped  into  multiple  taps  in  the  house,  and  that  by 
having  access  to  heated  water  and  showers,  bath- 
ing of  children  may  also  be  substantially  increased. 
It  is  concluded  that  if  hygiene  practices  of  farm- 
workers are  to  be  improved,  enforcement  of  exist- 
ing state  and  federal  legislation  will  have  to  be 
improved  and  amendments  to  this  legislation  en- 
acted. (Author's  abstract) 
W87-02756 


PSKEM    HYDRO    DEVELOPMENT    ON   THE 
PSKEM  RTVER, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-02870 


TRAVEL  COST  MODEL  FOR  LAKE  RECREA- 
TION: A  COMPARISON  OF  TWO  METHODS 
FOR  INCORPORATING  SITE  QUALITY  AND 
SUBSTITUTION  EFFECTS, 

Environmental   Protection   Agency,   Washington, 
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DC.  Economic  Analysis  Div. 
P.  P.  Caulkins,  R.  C.  Bishop,  and  N.  W.  Bouwes. 
American  Journal  of  Agricultural  Economics,  Vol. 
68,  No.  2,  p  291-297,  May  1986.  3  tab,   19  ref. 

Descriptors:  'Model  studies,  'Recreation  demand, 
•Lakes,  *Cost  analysis.  Recreation  facilities,  Water 
quality,  Decision  making,  Travel,  Mathematical 
models,  Mathematical  equations. 

The  effect  of  different  assumptions  regarding  deci- 
sion-making behavior  on  the  predicted  changes  in 
recreational  activities  resulting  from  water  quality 
improvements  is  evaluated.  The  principal  finding 
of  this  study  illustrates  how  different  assumptions 
regarding  recreationists'  decision-making  behavior 
may  affect  the  predicted  changes  in  recreational 
activity  given  a  change  in  water  quality.  The  mul- 
tinomial logit  model  (MNL)  specification  portrays 
recreationists'  decision-making  behavior  according 
to  a  'more  likely  outcome,'  leading  to  smaller 
increases  in  the  additional  number  of  day  trips 
made,  as  a  result  of  water  quality  improvement. 
The  use  of  more  conventional  models  in  estimating 
recreational  benefits  for  a  proposed  lake  rehabilita- 
tion project,  could  overestimate  actual  benefits. 
Numerous  issues  were  confronted  in  the  empirical 
estimation  of  the  two  models,  and  the  manner  in 
which  they  have  been  addressed  may  influence 
empirical  results.  First,  whether  different  demand 
equations  are  needed  for  different  lake  recreational 
lake  activities  could  not  be  addressed  in  this  study 
because  of  a  lack  of  data.  Second,  the  specification 
of  the  relevant  choice  sets  presented  problems  for 
both  models.  Third,  for  the  MNL  model,  the  as- 
sumption that  each  day  trip  represents  a  decision 
that  is  independent  to  past  or  planned  future  visits 
to  sites  is  not  that  plausible.  The  development  of 
the  Markov  chain  model  would  be  preferable. 
Fourth,  issues  concerning  the  opportunity  cost  of 
time  spent  at  the  site  and  traveling  to  and  from  the 
site  and  their  impacts  on  recreational  decision 
making  could  not  be  addressed  in  this  study.  Final- 
ly, the  subjective-objective  water  quality  linkage 
could  not  be  established  empirically,  and  was  as- 
sumed. (Lantz-PTT) 
W87-02872 


REVIEW  AND  ANALYSIS  OF  METHODS  FOR 
QUANTIFYING  INSTREAM  FLOW  REQUIRE- 
MENTS, 

Alaska  Dept.  of  Fish  and  Game,  Anchorage. 
C.  C.  Estes,  and  J.  F.  Orsborn. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22  No 
3,  p  389-398,  June  1986.  3  fig,  2  tab,  34  ref. 

Descriptors:  'Water  requirements,  'Reviews,  'In- 
stream  flow  requirements,  'Instream  flow  meth- 
ods, 'Stream  discharge,  'Spawning  habitats, 
•Alaska,  'Salmon,  'Data  collection,  Flow,  Hydro- 
logic  data  collection,  Fish. 

A  review  of  instream  flow  methods  and  recom- 
mendations for  their  application  is  supplemented 
by  a  summary  of  a  comparison  of  four  independent 
analyses.  The  four  analyses:  the  Physical  Habitat 
Simulation  System  approach  of  the  Instream  Flow 
Incremental  Methodology  by  the  U.S.  Fish  and 
Wildlife  Service,  the  Montana  Method  by  Tenant, 
and  two  methods  by  Orsborn  (Maximum  Spawn- 
ing Area  Flow  and  Maximum  Spawning  Area) 
represent  resource-intensive  and  simplistic  data 
collection  and  analysis  methods.  Each  analysis  was 
used  independently  to  determine  flows  to  support 
spawning  by  chinook  salmon  (Oncorhynchus 
tshawytscha)  in  Willow  Creek,  Alaska.  Each 
method  can  be  used  independently  or  collectively 
to  generate  insteam  flow  recommendations,  if  cali- 
brated to  the  site  or  area  studied.  Once  adjusted 
methods  similar  to  the  Montana  and  two  Orsborn 
methods  should  be  used  to  determine  flow  recom- 
mendations for  areas  where  competition  for  water 
is  minimal.  The  Instream  Flow  Incremental  Meth- 
odology or  similar  methods  should  be  applied 
when  competition  for  water  is  keen  or  when  de- 
tailed evaluations  of  the  responses  of  species/life 
phases  to  flow  variations  are  required.  (Author's 
abstract) 
W87-02933 


ANALYSIS     AND     CARTOGRAPHICAL     AP- 
PROACH TO  THE  REGIONAL  WATER  UTILI- 


ZATION  SYSTEM  IN  THE  YODO  RIVER 
BASIN, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 

T.  Sueisni,  T.  Morioka,  and  C.  Rouviere. 
Ecological  Modelling,  ECMODT  Vol.  31,  No.  1-4, 
p  315-327,  May  1986.  8  fig,  3  tab,  4  ref. 

Descriptors:  'Yodo  River  basin,  'Industrial  water, 
•Derived  water,  *Water  supply  systems,  •Hydro- 
logic  budget,  •Socioeconomic  models,  Mathemati- 
cal models,  Water  use,  Cartography. 

The  methodology  of  derived  water  was  used  in 
attempt  to  determine  the  water-related  carrying 
capacity  of  the  Yodo  River  basin  (Japan)  from  the 
regional  budget  of  the  urban  production-consump- 
tion system  rather  than  from  the  budget  of  water 
supply  and  water  discharge.  The  core  of  the  study 
is  the  evaluation  of  the  water  equivalents  of  manu- 
factured products  at  the  level  of  final  individual 
consumption.  According  to  the  proposed  classifi- 
cation of  products,  industrial  water  supply  is  corre- 
lated to  industrial  output  of  products  and  their 
distribution,  a  pattern  which  is  depicted  by  the 
hierarchical  order  of  distribution  and  the  delimita- 
tion of  consumption  areas,  for  each  prefecture  of 
the  Yodo  River  basin.  Data  of  freight,  of  retail  and 
wholesale  trades,  of  industry,  and  of  water  supply 
were  collected.  The  cartographical  method  of 
water  supply  allocation  has  proved  the  possibility 
of  synthesizing  an  aspect  of  regional  water  utiliza- 
tion systems.  Results  concerned  with  derived 
water  are  limited  to  a  quantitative  budget  of  total 
and  local  water  equivalents  of  alimentary  con- 
sumption, by  prefectures,  in  accordance  with  the 
method  of  consumption  areas.  (Author's  abstract) 
W87-02978 


MANAGING  WATER  FOR  TURFGRASS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  21. 

W87-03016 


MINIMIZEMG  THE  COST  OF  COPING  WITH 
DROUGHTS:  SPRTNGFIELD,  ILLINOIS, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Geography. 

B.  Dziegielewski,  and  J.  E.  Crews. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  419- 
438,  October  1986.  3  fig,  7  tab,  31  ref,  append. 

Descriptors:  *Cost  analysis,  *Drought,  *Optimum 
development  plans,  *Water  shortage,  *Springfield, 
•Water  supply  development,  Management  plan- 
ning, Decision  making,  Case  studies,  Hydrologic 
regime,  Economic  aspects,  Illinois. 

Past  drought  experiences  show  that  the  failure  of 
water  supply  systems  to  meet  demands  during 
droughts  can  be  reasonably  described  in  terms  of 
the  tangible  monetary  expenditures  and  economic 
losses  related  to  emergency  actions.  A  framework 
is  presented  that  allows  planners  of  water  supply 
systems,  and  utility  managers,  to  formulate  least- 
cost  drought  emergency  plans,  and  to  systematical- 
ly examine  the  trade-off  between  the  expected 
value  of  the  long-term  cost  of  coping  with  water 
supply  deficits  and  the  cost  of  the  long-term  water 
supply  system  of  Springfield,  Illinois.  The  analysis 
shows  that  the  optimal  short-term  programs  for  the 
mitigation  of  potential  shortages  of  water  during 
droughts,  consist  of  a  combination  of  moderate 
demand  and  loss  reduction  measures  coupled  with 
intensive  utilization  of  emergency  water  supply 
systems.  However,  the  choice  of  demand  reduction 
measures  should  involve  a  certain  degree  of  dis- 
crimination among  various  user  sectors  in  order  to 
avoid  substantial  losses  to  the  local  economy.  (Au- 
thor's abstract) 
W87-03057 


DROUGHT  AND  POWER  PRODUCTION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  N.  Palmer,  and  J.  R.  Lund. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  469- 
484,  October  1986.  5  fig,  3  tab,   17  ref.  Electric 


Power  Research  Inst.  Project  No.  RP  2194-1. 

Descriptors:  •Drought,  *Water  shortage,  •Hydro- 
electric power,  *Water  demand,  Environmental 
effects,  Electric  powerplants,  Cooling  water,  Ther- 
mal powerplants,  Operations,  Operating  costs,  Res- 
ervoirs, Risks,  Water  use,  Evaluation  studies,  Man- 
agement planning,  Economic  effects. 

Water  is  used  for  cooling  in  thermal  power  genera- 
tion and  as  a  source  of  power  for  hydropower 
generation.  In  the  United  States,  210  billion  gallons 
of  water  per  day  (9,200  cu  m/s)  are  withdrawn  for 
cooling  thermal  power  plants.  This  volume  repre- 
sents 47%  of  all  water  withdrawals  nationally.  An 
additional  3,300  billion  gallons/day  (145,000  cu  m/ 
s)  pass  through  hydropower  turbines.  Without 
plentiful  water,  the  annual  production  of  1,900,000 
GWh  of  thermally  generated  energy,  and  the 
310,000  GWh  of  hydropower  energy  production, 
would  be  impossible.  During  a  year  of  average 
conditions,  water  for  power  production  is  abun- 
dant. However,  during  drought  periods,  normal 
power  production  can  be  affected  significantly. 
These  effects  may  be  experienced  as  increases  in 
the  cost  of  power  production,  increases  in  the 
demand  for  energy,  loss  of  power  production  capa- 
bilities, and  adverse  environmental  impacts.  Inter- 
views with  utility  personnel  indicate  that  as  com- 
petition for  reliable  sources  of  water  increases,  the 
susceptibility  of  energy  production  to  drought  will 
also  increase.  Drought  impacts  over  the  last 
decade  clearly  suggest  their  economic  significance, 
and  their  potential  will  increase  in  the  future.  Im- 
proved method  of  planning  and  operation  during 
droughts  are  necessary  to  meet  these  challenges. 
Planning  based  solely  on  critical  period  analysis 
should  be  complemented  with  risk  based  approach- 
es incorporating  hydrologic  uncertainties.  The  use 
of  sensitivity  analysis  in  risk  studies  can  illustrate 
the  importance  of  model  assumptions,  suggest  data 
needs,  and  rank  design  alternatives.  Such  planning 
approaches  will  improve  drought  planning  and 
help  to  minimize  the  costs  of  future  droughts.  The 
case  study  demonstrates,  by  comparing  critical 
period  analysis  and  risk  analysis,  that  the  selection 
procedure  can  have  a  significant  impact  on  the 
alternative  selected.  (Lantz-PTT) 
W87-03060 


DECISION  SUPPORT  SYSTEM  FOR  LOCAL 
WATER  MANAGEMENT, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch,  and  R.  L.  Allen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  527- 
541,  October  1986.  4  fig,  11  ref,  append. 

Descriptors:  'Decision  making,  *Water  manage- 
ment, 'Computers,  'Irrigation,  'Water  demand, 
•Water  use,  Microcomputers,  Simulation  analysis, 
Soil  water,  River  flow,  Storage  reservoirs,  Data 
collections,  Hydrologic  models,  River  systems, 
Water  conveyance. 

Although  technologically  advanced  methods  have 
been  used  to  manage  large  water  resource  systems, 
there  is  both  a  need  and  an  opportunity  for  applica- 
tion of  similar  techniques  at  the  level  of  the  indi- 
vidual user.  With  a  microcomputer  as  a  computa- 
tional tool,  a  decision  support  system  (DSS)  is 
developed  for  use  by  local  water  managers,  where 
the  appropriate  water  rights  doctrine  applies  and 
irrigation  is  the  primary  water  use.  The  DSS  con- 
sists of  data  files  describing  the  water  rights,  water 
use  and  hydrologic  systems  integrated  with  simula- 
tion models  for  soil  moisture  and  river  routing  in 
response  to  irrigation  diversions  and  inflows.  The 
model  allows  projection  of  irrigation  demands  and 
assessment  of  the  effects  of  distribution  strategies 
on  flow  in  the  river  system.  Operation  fo  the  DSS 
is  demonstrated  on  a  small  hypothetical  river 
system.  Even  though  the  hardware  and  software 
appear  to  be  suitable  to  the  task,  actual  application 
may  depend  on  cooperation  among  users  and  be 
limited  to  providing  advice  on  amount  and  timing 
of  irrigation.  (Author's  abstract) 
W87-03064 
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STRUCTURAL  CHANGE  IMPLICATIONS  FOR 
INDUSTRIAL  WATER  USE, 

Inland    Waters    Directorate,    Ottawa    (Ontario). 

Water  Planning  and  Management  Branch. 

D.  M.  Tate. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  11,  p  1526-1530,  October  1986.  5  tab,  14  ref. 

Descriptors:  *Industrial  water,  'Water  use, 
•Model  studies,  Water  supply,  Water  demand, 
Canada,  Case  studies,  Mathematical  analysis, 
Water  use  efficiency. 

A  framework  is  presented  for  incorporating  struc- 
tural change  considerations  into  studies  of  industri- 
al water  use.  A  modified  input-output  model  is 
used  to  qualify  the  effects  on  water  use  of  structur- 
ally related  factors,  changes  in  supply  and  demand 
conditions,  changes  in  productivity  and  technolo- 
gy, and  changes  in  water  use  practices.  A  number 
of  case  studies  were  run  using  this  framework  for 
Canada  in  the  period  1966-1976.  Changes  in  supply 
and  demand  conditions,  as  measured  by  changes  in 
final  demand,  were  responsible  for  large  positive 
increases  in  water  use.  Changes  in  productivity  and 
technological  factors,  as  measured  by  changes  in 
the  set  of  input-output  inverse  matrices  used,  were 
responsible  for  large  negative  changes  in  water 
use.  Changes  in  water  use  practices,  denoted  by 
changing  water  use  coefficients,  were  usually  nega- 
tive in  their  impacts  on  water  use.  The  latter  two 
factors  combined  to  partially  offset  increases  in 
water  use  due  to  the  final  demand  factor.  The 
major  factor  working  toward  reduced  industrial 
water  use,  was  related  to  changes  in  production 
technology,  the  ways  in  which  inputs  and  outputs 
were  combined,  and  not  to  changes  in  actual  water 
use  practices.  (Author's  abstract) 
W87-03190 
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RESERVOIR  REGULATION  AND  SELECTIVE 
WITHDRAWAL  IN  OREGON, 

Army  Engineer  District,  Portland,  OR. 
R.  A.  Cassidy. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  28-34,  1  fig,  9  ref. 

Descriptors:  *Reservoir  operation,  'Selective 
withdrawal,  'Oregon,  'Water  demand,  Rogue 
River,  River  basins,  Lost  Creek  Lake,  Applegate 
Lake,  Water  development,  Temperature,  Turbidi- 
ty, Fisheries,  Water  use. 

Selective  withdrawal  structures  have  fused  the  real 
world  considerations  of  water  quantity  with  the 
previously  esoteric  issues  of  water  quality  to  form 
dynamic  water  resource  issues  in  the  State  of 
Oregon.   Selective  withdrawal  capability  in  the 
Portland    District's    two    Rogue    River    Basin 
projects  has  not  only  increased  the  day-to-day 
reservoir  regulation  considerations  for  the  Corps 
of  Engineers,  but  has  also  made  profound  changes 
in  the  way  state  water  resources  agencies  consider 
release  changes.  Regulation  of  Lost  Creek  and 
Applegate  Lakes  represents  another  level  of  water 
resource  management  for  the  Portland  District  be- 
cause, in  addition  to  managing  conflicting  multiple 
purpose  water  uses,  water  temperature  and  turbidi- 
ty controls  have  added  another  complex  dimension 
to  project  impact  on  fisheries.  During  the  first  few 
years  following  impoundment,  the  Portland  Dis- 
trict worked  closely  with  the  Oregon  Department 
of  Fish  and  Wildlife,  varying  water  temperature 
and  outflows  to  help  determine  the  best  combina- 
tion for  the  fishery.  Manipulation  of  releases  from 
the  two  projects  so  inflamed  the  fisherman  of  the 
Rogue  River  Basin  that  the  Portland  District  es- 
tablished a  toll-free  telephone  service  to  inform 
fishermen  of  the  latest  regulation  changes.  Dissatis- 
faction ultimately  led  the  governor  to  direct  that 
state  water  resources  related  agencies  could  no 
longer  contact  the  Corps  of  Engineers  directly 
concerning   requests   for   unscheduled   regulation 
changes.  Since  1983,  all  State  agency  requests  to 
the  Corps  of  Engineers  for  regulation  changes 
must  be  coordinated  through  the  Oregon  Water 
Resources  Department.  (See  also  W87-03221)  (Au- 
thor's abstract) 
W87-03226 


SMALL  HYDROELECTRIC  PLANTS  AND  EN- 
VIRONEMENTAL  PROTECTION,  (PETITE 
HYDRAULIQUE  ET  PROTECTION  DE  L'EN- 
VIRONMEND, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-02573 


WATER  SUPPLY  IN  THE  NORTHEAST:  A 
STUDY  IN  REGULATORY  FAJXURE, 

Indiana  Univ.  at  Bloomington.  School  of  Law. 
A.  J.  Gellis. 

Ecology  Law  Quarterly,  Vol.  12,  No.  3,  p  429-479, 
1985.  307  ref. 

Descriptors:  'Regulations,  'Regulatory  failure, 
•Northeast  United  States,  'Regional  planning, 
•Water  rights,  Water,  Drought,  Water  regulations, 
Regionalization,  Local  governments. 

Although  water  is  plentiful  in  the  Northeastern 
United  States,  because  of  droughts  and  the  fact 
that  water  sources  are  not  always  within  the  con- 
venient reach  of  population  centers,  there  have 
been  man-made  shortages.  These  man-made  short- 
ages occur  because  the  states  lack  the  institutional 
arrangements  necessary  to  provide  a  sufficient 
supply  of  water  to  their  residents  in  time  of 
drought.  Therefore,  it  is  time  for  states  to  recog- 
nize that  water  supply  can  no  longer  be  left  to 
individual  local  governments.  Reliance  on  volun- 
tary mergers  and  contracting  among  systems  has 
left  the  Northeast  vulnerable  to  periodic  water 
shortages.  The  solution  is  regionalization.  A  re- 
gional network  for  public  water  supply  would 
have  the  legal  and  financial  capability  to  insure 
adequate  water  supply  during  droughts.  (David- 
PTT) 
W87-02590 
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AMOCO  CADIZ  AND  LIMITATION  OF  LI- 
ABILITY FOR  OIL  SPTLL  POLLUTION:  DO- 
MESTIC AND  INTERNATIONAL  SOLUTIONS, 

L.  Rosenthal,  and  C.  Raper. 

Virginia  Journal  of  Natural  Resources  Law,  Vol. 

5,  No.  1,  p  259-295,  Fall  1985.  291  ref. 


WJXDLAND  MANAGEMENT  ON  POINT 
PELEE,  RONDEAU,  AND  LONG  POINT  PE- 
NINSULAS, LAKE  ERTE, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  6G. 

W87-02591 


LXTAPA  DRAFT  AGREEMENT  RELATING  TO 
THE  USE  OF  TRANSBOUNDARY  GROUND- 
WATERS, 

New  Mexico  Univ.,  Albuquerque.  Natural  Re- 
sources Center. 

A.  B.  Rodgers,  and  A.  E.  Utton. 
Natural  Resources  Journal,  Vol.  25,  No.  3,  p  713- 
772,  July  1985.  121  ref. 

Descriptors:  'Groundwater  allocation,  'Ixtapa 
draft  agreement,  'Water  law,  'Water  rights, 
'International  law,  International  agreements,  Reg- 
ulations, Legal  aspects,  Aquifers,  Ixtapa,  Subsur- 
face water,  Water,  Subterranean  water. 

In  an  attempt  to  respond  to  the  questions  regarding 
the  development  of  transboundary  law  and  institu- 
tions, a  small,  multi-disciplinary  working  group  of 
water  resources  specialists  has  met  over  a  period  of 
three  years  to  prepare  a  draft  agreement  for  the 
allocation  and  management  of  transboundary 
groundwaters.  The  Working  Group  wrestled  with 
the  problems  of  allocation  and  regulation,  and  de- 
bated and  exchanged  views  from  the  vantage  point 
of  different  disciplines.  They  did  not  meet  with  the 
idea  of  dictating  to  governments,  but  rather 
worked  to  explore  the  kinds  of  problems  which 
may  be  encountered  in  the  sharing  of  transboun- 
dary aquifers,  and  in  the  process  to  make  some 
suggestions  on  how  to  address  allocation  and  regu- 
lation issues.  By  providing  some  threshold  thinking 
which  may  stimulate  others  to  explore  the  issues 
further,  it  is  the  hope  of  the  Working  Group  to 
advance  the  understanding  of  the  allocation  and 
prudent  use  of  transboundary  groundwaters  which 
is  at  a  pioneering  stage.  In  short,  it  is  an  attempt  to 
address  the  problems  before  the  crisis  is  upon  us. 
(David-PTT) 
W87-02592 


Descriptors:  'Oil  spill  liability,  'Oil  spill,  'Amoco 
Cadiz,  'Liability,  'International  law,  Legal  as- 
pects, Oil  tankers,  Insurance,  Oil  pollution,  Pollu- 
tion, United  States  District  Court,  Brittany  Coast. 

On  March  16,  1978,  the  supertanker  Amoco  Cadiz 
ran  aground  off  the  French  coast  during  a  storm. 
The  ship  spilled  crude  oil  over  130  miles  of  the 
Brittany  coast,  severely  damaging  beaches  and 
fishing  grounds.  On  April  18,  1984,  the  United 
States  District  Court  held  that  Standard  Oil  Com- 
pany and  two  of  its  subsidiaries  were  liable  without 
limitation  for  the  damage  caused  by  the  accident. 
Because  of  the  Limitation  of  Liability  Act  of  1851, 
the  shipowner  was  limited  in  liability.  The  United 
States  should  repeal  the  Limitation  Act,  at  least 
with  regard  to  oil  pollution.  Even  if  a  court  holds  a 
shipowner  or  cargo  owner  liable,  compensation  to 
the  victim  often  comes  years  after  the  injury.  A 
better  system  would  require  immediate  compensa- 
tion of  the  oil  pollution  victims  and  provice  insur- 
ers with  a  right  to  sue  any  parties  who  negligently, 
recklessly,  or  willfully  caused  the  accident. 
(David-PTT) 
W87-02593 


FISHING  FROM  THE  BANK:  PUBLIC  RECRE- 
ATIONAL RIGHTS  ALONG  TDAHO'S  RIVERS 
AND  LAKES, 

P  A  Parker 

Idaho  Law  Review,  Vol.  21,  No.  2,  p  275-301, 

Spring  1985.  194  ref. 

Descriptors:  'Public  rights,  'Idaho,  'Public 
access,  'Water  law,  'Water  rights,  'Recreation, 
Outdoor  recreation,  Boating,  Fishing,  Camping, 
Swimming,  Public  waters,  Legal  aspects,  Legisla- 
tion. 

Idaho  is  blessed  with  an  abundance  of  waterways 
available  for  fishing,  boating,  and  swimming.  With 
70  percent  of  Idaho's  land  in  public  domain,  the 
public's  recreational  access  and  use  of  the  state's 
water  resources  would  seem  to  be  a  minor  prob- 
lem. However,  the  land  surrounding  many  of  these 
water  resources,  particularly  those  adjacent  to 
major  population  areas,  is  in  private  hands.  This 
has  created  a  tension  between  an  expanding  public 
seeking  full  recreational  use  of  the  state's  water- 
ways and  private  landowners  desirous  of  guarding 
their  private  property  rights.  The  trend,  though, 
seems  to  be  towards  expanding  public  usage.  The 
Idaho  Supreme  Court's  decision  in  one  case  gave 
recreational  users  the  right  to  use  waterways  that 
met  a  minimum  definition  of  navigability.  (David- 
PTT) 
W87-02594 


COLORADO  V.  NEW  MEXICO  H:  JUDICIAL 
RESTRAINT  IN  THE  EQUITABLE  APPOR- 
TIONMENT OF  INTERSTATE  WATERS, 

P.  A.  Fahmy. 

Denver  Law  Journal,  Vol.  62,  No.  3/4,  p  857-872, 

1985.  161  ref. 

Descriptors:  'Water  law,  'State  jurisdiction, 
'Interstate  water  rights,  'Colorado,  'New  Mexico, 
Equitable  apportionment,  Interstate  waters,  Judi- 
cial restraint,  Streams,  Lakes,  Legal  aspects. 

In  Colorado  v.  New  Mexico,  the  United  States 
Supreme  Court  clarified  the  evidentiary  standard 
of  review  used  pursuant  to  the  doctrine  of  equita- 
ble apportionment  in  original  jurisdiction  actions 
involving  the  allocation  of  interstate  waters.  The 
court's  decision  in  this  case  portends  the  end  of 
interstate  water  rights  litigation  in  the  original 
jurisdiction  of  the  Supreme  Court.  The  Court  has 
definitively  outlined  the  onerousness  of  the  claim- 
ant's burden  of  proof  in  equitable  apportionment 
actions  and  only  time  will  tell  if  any  state  is  willing 
or  able  to  shoulder  such  an  evidentiary  burden. 
Althought  judicial  restraint  may  often  be  laudable, 
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its  value  is  questionable  in  instances  of  interstate 
water  rights.  When  a  state  has  been  unsuccessful  in 
reaching  an  accord  with  a  contending  state  whose 
negotiating  position  is  superior  because  of  existing 
appropriations,  there  should  exist  a  meaningful  op- 
portunity to  obtain  equitable  relief  through  the 
original  jurisdiction  of  the  Supreme  Court.  (David- 
PTT) 
W87-02595 


ABSTENTION:  THE  CROOKED  COURSE  OF 
COLORADO  RIVER, 

Temple  Univ.,  Philadelphia,  PA.  School  of  Law. 
D.  A.  Sonenshein. 

Tulane  Law  Review,  Vol.  59,  No.  3,  p  651-699, 
January  1985.  230  ref. 

Descriptors:  'Colorado  River  Water  Conservation 
District,  *Water  law,  'Judicial  decisions,  'State 
jurisdiction,  Legal  aspects,  Federal  jurisdiction, 
Colorado  River,  Water,  Water  conservation. 

In  1976  in  Colorado  River  Water  Conservation 
District  v.  United  States,  the  Supreme  Court 
placed  its  imprimatur  on  a  federal  court's  absten- 
tion from  hearing  a  case  unquestionably  within  its 
jurisdiction  because  the  same  parties  were  concur- 
rently litigating  the  same  issues  in  a  state  court. 
Although  seemingly  limited  by  the  case's  rather 
unusual  circumstances,  the  Court's  decision  was 
expanded  by  the  lower  courts,  which  in  many 
cases  abstained  from  hearing  claims  within  their 
jurisdiction  for  little  reason  other  than  the  mere 
filing  of  similar  actions  by  one  of  the  parties  in  a 
state  court.  Even  though  the  Court,  in  a  recent 
case,  has  severely  limited  the  ability  of  federal 
courts  to  so  abstain,  there  was  little  analysis  of  the 
policies  and  implications  of  this  new  form  of  ab- 
stention, including  its  effect  on  the  exclusive  juris- 
diction of  the  federal  courts.  The  history  of  the 
Colorado  River  abstention  doctrine  is  traced,  its 
shortcomings  and  benefits  are  analyzed,  and  ways 
to  answer  the  questions  that  remain  unanswered 
are  proposed.  (David-PTT) 
W87-02596 


EMERGING  TRENDS  IN  ENFRASTRUCTURE 
FINANCING, 

Congressional   Budget  Office,   Washington,   DC. 

Natural  Resources  and  Commerce  Div. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-02606 


EMERGENCE  OF  ENVIRONMENTAL  LAW  IN 
THE  DEVELOPING  COUNTRIES:  A  CASE 
STUDY  OF  INDIA, 

Indian  Society  of  International  Law,  New  Delhi. 
K.  Ramakrishna. 

Ecology  Law  Quarterly,  Vol.  12,  No.  4,  p  907-935, 
1985.  253  ref. 

Descriptors:  'Environmental  law,  'Developing 
countries,  'India,  'Environmental  protection,  Eco- 
nomic development,  Protection,  Environmental 
management,  Environmental  policy. 

Environmental  protection  has  been  viewed  by 
many  developing  nations,  including  India,  as  a 
ploy  to  divert  such  nations  from  achieving  their 
own  economic  development.  The  late  Indian 
Prime  Minister  Indira  Gandhi  expressed  this  atti- 
tude in  1972:  about  'speaking'  to  those  who  live  in 
villages  and  in  slums  about  keeping  the  oceans, 
rivers  and  the  air  clean  when  their  own  lives  are 
contaminated  at  the  source.  In  1983  Prime  Minister 
Gandhi  changed  her  postion:  The  preservation  of 
the  environment  is  an  economic  consideration 
since  it  is  closely  related  to  the  depletion,  restora- 
tion and  increase  of  resources.  In  any  policy  deci- 
sion and  its  implementation  we  must  balance 
present  gains  with  likely  damage  in  the  not  too 
distant  future...  Today  in  India,  the  Indian  govern- 
ment has  tried  to  accommodate  both  the  interests 
of  environmental  protection  and  economic  devel- 
opment in  its  policies.  A  central  government  ad- 
ministrative framework  is  in  place,  and  Parliment 
has  enacted  significant  legislation  in  substantial 
areas  of  environmental  law.  A  variety  of  problems, 
though,  still  remain.  These  include  uncertainty 
about  the  legislative  authority  of  the  central  gov- 


ernment to  implement  environmental  statutes,  en- 
forcement problems,  lack  of  a  private  right  of 
action,  and  insufficient  resources  to  implement  en- 
vironmental laws.  A  conceited,  unified  effort  by 
the  Indian  government  is  necessary  to  solve  these 
problems  and  to  assure  the  future  integrity  of 
India's  environment.  (David-PTT) 
W87-02616 


NATIONAL  WATER  POLICY  -  DOES  ANY- 
BODY WANT  ONE, 

American  Water  Resources  Association,  Bethesda, 
MD.  ^^ 

D.  C.  Harrison. 

Consulting  Engineer,  Vol.  65,  No.  6,  p  27-30,  De- 
cember 1985. 

Descriptors:  'National  water  policy,  'Regional  de- 
velopment, 'Local  governments,  'Public  policy, 
Water  policy,  Red  River  Valley,  Regional  plan- 
ning, Institutions,  Watershed  level. 

The  institutional  responses  to  water  policy  issues 
are  complex  and  not  well  understood.  While  there 
is  no  argument  concerning  the  desirability  of  a 
cohesive  national  water  policy,  the  problem  of 
how  to  achieve  it  is  more  complex  and  debatable. 
If  the  nation's  water  resource  regions  form  the 
basic  building  blocks  of  the  national  interest,  then 
the  regional  level  is  where  the  analysis  must  start. 
In  some  watersheds  under  stress,  such  as  the  Red 
River  Valley  of  the  North,  local  interests  are  at- 
tempting to  develop  policy  procedures  and  institu- 
tions for  asserting  their  collective  interests.  These 
are  the  only  settings  where  the  question  can  be  put 
as  to  whether  unified  policy  is  needed-at  the  wa- 
tershed level,  collectively  among  the  local  govern- 
ments and  others  whose  interests  are  most  immedi- 
ately and  directly  affected.  (David-PTT) 
W87-02619 


HISTORY  OF  THE  FEDERAL-STATE  COOP- 
ERATIVE WATER  RESOURCES  RESEARCH 
EVSTTrUTE  PROGRAM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry   see  Field   9D. 

W87-02632 


ANTIDEGRADATION  POLICY  FOR  PRE- 
SERVING SURFACE  WATER  QUALITY  IN 
FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-02636 


LONG  DISTQANCE  WATER  RIGHTS, 

Black  and  Veatch,  Kansas  City,  MO. 
R.  L.  Smith,  L.  K.  Lampe,  and  K.  Anderberg. 
The  American  City  and  County  ACCOD3,  Vol. 
101,  No.  3,  p  40-42,  March  1986. 

Descriptors:  'Water  rights,  'Water  law,  'Water 
demand,  'Regional  planning.Interbasin  transfers, 
Legal  aspects,  Water  distribution. 

Water  rights  issues  are  examined  in  terms  of  chang- 
ing demographic  patterns  and  legal,  socio-political 
and  economic  considerations.  Factors  influencing 
interstate  and  interbasin  transfers  are  discussed  in 
relation  to  competing  industrial,  municipal  and  rec- 
reational demands  for  water.  (Michael-PTT) 
W87-02637 


VIRGINIA,  NORTH  CAROLINA  WAGE 
WATER-RIGHTS  BATTLE, 

T.  M.  Leahy. 

The  American  City  and  County  ACCOD3,  Vol. 

101,  No.  3,  p  48-50,  March  1986. 

Descriptors:  'Virginia,  'North  Carolina,  'Water 
law,  'Water  rights,  'Reservoirs,  Interstate  rivers, 
Legal  aspects. 

An  interstate  water  rights  dispute  between  Virgin- 
ia and  North  Carolina  has  delayed  the  implementa- 
tion of  the  Lake  Gaston  reservoir  development 


project  in  Virginia  Beach,  Va.  The  city  is  proceed- 
ing with  design  of  a  pipeline  although  the  legal 
questions  are  not  yet  decided.  There  is  strong 
opposition  to  the  project  in  North  Carolina  al- 
though several  findings  of  no  significant  impact* 
have  been  issued.  (Michael-PTT) 
W87-02638 


SNOW  LOADS  IN  THE  1985  NATIONAL 
BUILDING  CODE  OF  CANADA:  CURVED 
ROOFS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2C. 
W87-02667 


COASTAL  FLOOD  ENSURANCE, 

For  primary  bibliographic  entry  see  Field  6F. 
W87-02782 


MARYLAND'S    PHOSPHATE    BAN-HISTORY 
AND  EARLY  RESULTS, 

Washington  Suburban  Sanitary  Commission,  Hv- 

attsville,  MD. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-02819 


PUBLIC  POLICY  IMPLICATIONS  OF  TOXIC 
CHEMICALS  IN  DRINKING  WATER:  A  CASE 
STUDY  OF  LONG  ISLAND,  NY, 

New  York  Public  Interest  Research  Group,  Inc., 
NY.  F 

For  primary  bibliographic  entry  see  Field  5C. 
W87-02826 


DROUGHT  POLICY  IN  THE  U.S.  AND  AUS- 
TRALIA: A  COMPARATIVE  ANALYSIS, 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

D.  A.  Wilhite. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  425-438,  June  1986.  2  fig,  6  tab,  36  ref.  NSF 

Grant  ATM-8313356. 

Descriptors:  'Drought  policy,  'United  States, 
'Public  policy,  'Australia,  Drought,  Drought  re- 
sponse, Water  policy,  Water  planning,  Water  law, 
Water  shortage. 

Some  portions  of  the  United  States  and  Australia 
are  frequently  affected  by  drought  which  causes  a 
substantial  economic  loss,  especially  to  the  agricul- 
tural sector.  In  the  United  States,  drought  relief  is 
being  provided  primarily  through  loan,  grant  and 
conservation  programs  and  through  federal  crop 
insurance.  Much  of  Australia's  agriculturally  im- 
portant area  is  located  in  marginal  rainfall  zones 
where  even  a  minor  drought  episode  has  immedi- 
ate economic  repercussions.  Hence,  Australian  ag- 
riculture has  been  forced  to  make  significant  ad- 
justments to  its  precarious  situation.  The  drought 
programs  and  policies  of  state  and  federal  govern- 
ment in  the  United  States  and  Australia  are  re- 
viewed and  evaluated,  and  recommendations  for 
improving  the  drought  response  capability  of  gov- 
ernment in  the  United  States  are  offered.  In  the 
United  States  and  Australia,  most  government  ac- 
tions have  occured  in  an  environment  of  crisis 
management,  rather  than  as  a  result  of  clearly 
stated  policy  objectives.  It  is  suggested  that  a 
national  drought  plan  be  developed  to  implement 
recommendations.  States  should  also  become  more 
actively  involved  in  drought  assessment  and  re- 
sponse, but  these  actions  must  be  coordinated  with 
federal  actions.  (Khumbatta-PTT) 
W87-02937 


BASIN  WATER  MONITORING:  HYDROLOG- 
IC  IMPACT  OR  LEGAL  COMPLIANCE, 

Frostburg  State  Coll.,  MD.  Dept.  of  Geography. 
D.  W.  Duckson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
3,  p  457-464,  June  1986.  4  fig,  1  tab,  37  ref. 

Descriptors:  'Monitoring,  'Model  studies,  'Mary- 
land, Hydrology,  Water  law,  Pollution,  Environ- 
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mental  protection,  Groundwater,  Surface  water, 
Geohydrology,  Permits,  Regulations,  Data  acquisi- 
tion. 

The  past  inability  to  control  environmental  degra- 
dation from  coal  mining  through  common  law 
often  has  resulted  in  legislative  intervention.  Sever- 
al aspects  of  the  permit  requirements  for  hydrolog- 
ic  monitoring  and  impact  assessment  under  the 
Surface  Mining  Control  and  Reclamation  Act  of 
1977  (PL  95-87)  are  examined.  The  intent  of  the 
law  is  to  have  mining  policies  and  practices  be 
initiated  only  after  an  understanding  has  been 
reached  with  respect  to  potential  environmental 
consequences  and  possible  mitigations.  The  Act 
requires  that  data  should  be  collected  prior  to 
mining  which  will  allow  a  determination  to  be 
made  of  the  probable  hydrologic  consequences. 
Modeling  strategies  exist  which  allow  for  such 
determination,  but  selection  of  a  specific  model 
form  will  dictate  the  length  of  data  record  needed. 
The  absence  of  a  sound  management  strategy  by 
the  regulatory  authority  in  Maryland  does  not 
result  in  valid  data  collection  and  suggests  that  the 
Maryland  Bureau  of  Mines  is  concerned  more  with 
legal  compliance  than  with  integrated  source  man- 
agement. (Khumbatta-PTT) 
W87-0294O 


VOTER  REACTIONS  TO  THE  1976  WATER 
DEVELOPMENT  AND  QUALITY  REFER- 
ENDA IN  TEXAS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geography. 

F.  M.  Shelley,  F.  A.  Schoolmaster,  and  R.  S. 

Roberts. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

3,  p  485-494,  June  1986.  4  fig,  3  tab,  39  ref. 

Descriptors:  'Legal  aspects,  *Voter  reactions, 
•Water  resources  development,  'Water  quality, 
•Texas,  'Referenda,  Water  policy,  Statistical  anal- 
ysis, Public  opinion,  Geography. 

Since  1957,  Texans  have  voted  on  eight  referenda 
concerning  the  allocation  of  state  funds  for  water 
resources  development  and  the  maintenance  of 
water  quality.  In  1976,  a  water  development 
amendment  and  a  water  quality  amendment  were 
presented  simultaneously  to  the  voters  of  Texas. 
The  cartographic  and  statistical  analyses  of  the 
county-level  voting  outcomes  for  each  referen- 
dum, which  were  supported  by  voters  in  water 
deficient  West  Texas,  especially  those  counties  de- 
pendent on  irrigated  crop  production  are  present- 
ed. Urban  voters  and  East  Texans  tended  to 
oppose  both  amendments.  Support  for  the  water 
quality  amendment  in  the  urbanized  areas  of 
Dallas-Fort  Worth,  Austin,  and  San  Antonio  en- 
abled this  amendement  to  pass  statewide  while  its 
counterpart  failed.  The  results  highlight  the  impor- 
tance of  local  differences  in  perceived  water  policy 
needs,  and  in  doing  so  they  illustrate  that  geopgra- 
phical  analysis  of  returns  from  initiatives  and  refer- 
enda is  a  useful  tool  for  understanding  the  location- 
al  conflicts  underlying  water  resources  and  other 
policy  efforts.  (Author's  abstract) 
W87-02944 


SAFE  DRINKING  WATER  ACT, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
J.  C.  Thompson. 

Public  Works  PUWOAH,  Vol.  117,  No.  9,  p  123- 
125,  184,  186,  188,  September  1986.  10  tab. 

Descriptors:  'Safe  Drinking  Water  Act,  'Drinking 
water  regulations,  Organic  compounds,  Inorganic 
compounds,  Contamination,  Microorganisms,  Ra- 
dioactive wastes,  Pollutants,  Filtration,  Disinfec- 
tion, Environmental  Protection  Agency. 

A  summary  of  recent  amendments  to  the  Safe 
Drinking  Water  Act  (SDWA)  and  proposed  revi- 
sions to  Federal  drinking  water  regulations  was 
presented.  Regulated  substances  including  volatile 
organic  compounds,  synthetic  organic  chemicals, 
inorganic  chemicals  and  microbiological  and  radio- 
nuclide contaminants  were  listed  and  proposed  rec- 
ommended maximum  contaminant  levels  for  these 
substances  were  examined.  Treatment  and  control 
techniques  such  as  filtration  and  disinfection  were 


also  reviewed.  The  new  SDWA  amendments  may 
encourage  the  Environmental  Protection  Agency 
to  promulgate  additional  regulations  on  drinking 
water  maximum  contaminant  levels  in  a  more 
timely  fashion.  (Michael-PTT) 
W87-03122 


ESTABLISHING  A  STORMWATER  MANAGE- 
MENT UnLTTY, 

Cincinnati  Dept.  of  Public  Works,  OH.  Div.  of 

Stormwater  Management  Utility. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03123 


RESERVOm  REGULATION  AND  SELECTIVE 
WITHDRAWAL  IN  OREGON, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-03226 


LEGAL  SYSTEM  AND  WORKS  FOR  PRESER- 
VATION OF  THE  PORT,  HARBOUR,  AND 
MARINE  ENVIRONMENT  IN  JAPAN, 

Bureau  of  Ports  and  Harbors,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field   5G. 
W87-03249 


PROCEEDINGS  OF  THE  OHIO  WATER  LAW 
CONFERENCE. 

National  Water  Well  Association,  Worthington, 
OH. 

Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Road,  Worthington, 
Ohio,  43085.  December  6,  1983,  Columbus,  OH. 
1983.  97  p. 

Descriptors:  *Water  law,  *Ohio,  *Conferences, 
Groundwater,  Water  use,  Water  resources,  Legal 
aspects,  Legislation. 

The  Ohio  Water  Law  Conference  investigated  the 
development  of  the  law  of  the  State  of  Ohio  gov- 
erning both  groundwater  and  surface  water  geolo- 
gy, the  Ohio  common  law  rules  pertaining  to 
groundwater,  and  surface  water  use,  regulatory 
issues  involved  in  groundwater  protection,  current 
state  water  policy  and  proposed  legislation  ad- 
dressing groundwater  allocation.  These  proceed- 
ings are  a  compilation  of  papers  presented  by  the 
conference  speakers.  (See  also  W87-03309  -  W87- 
03315)  (Author's  abstract) 
W87-03308 


GROUNDWATER:  ITS  OCCURRENCE,  MOVE- 
MENT AND  POTENTIAL  FOR  POLLUTION, 

National  Water  Well  Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03309 


OHIO  WATER  LAW:  THE  PRESENT, 

J.  R.  Hanson. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983.  p 
13-17. 

Descriptors:  *Water  law,  'Ohio,  Legal  aspects, 
Groundwater,  Irrigation,  Water  use,  Water  re- 
sources development. 

Recommended  are  three  publications  for  informa- 
tion on  the  status  of  water  law.  The  water  rights 
law  in  Ohio  is  'riparian',  which  refers  to  being  on 
the  banks  of  a  river.  The  person  who  owns  the 
bank  or  the  land  that  abuts  the  stream  has  no 
property  in  the  water  itself,  but  only  a  right  to  use 
it.  He  is  required  to  return  it  to  the  stream  un- 
changed. The  Ohio  law  of  surface  rights  can  be 
found  in  its  most  basic  presentation  in  Canton  v. 
Shock,  66  OS  19  (1902).  The  dramatic  aspect  of 
this  case  is  that  the  court  said  it  is  not  just  land- 
owners, but  municipal  corporations  which  abut  the 
stream  which  may  provide  water  to  their  residents 
throughout  the  municipality.  This  rule  gives  mu- 
nicipal corporations  an  expandable  dominion  over 
surface  streams  which  resembles  absolute  owner- 
ship. Water  diversion  rights,  irrigation,  groundwat- 


er law  and  water  resources  law,  are  all  discussed 
through  various  cases  decided  in  different  levels  of 
the   Ohio   court   system.    (See   also   W87-03308) 
(Lantz-PTT) 
W87-03310 


OHIO  WATER  LAW:  ANALYSES  OF  PRESENT 
WATER  PROTECTION  STRATEGIES  AND 
SUGGESTIONS  FOR  THE  FUTURE, 

Ohio  State  Univ.,  Columbus.  Coll.  of  Law. 
E.  F.  Murphy. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983.  p 
18-30. 

Descriptors:  *Water  law,  *Ohio,  'Water  rights, 
Groundwater,  Legal  aspects,  Water  resources, 
Flow,  Water  supply. 

The  public  has  four  ways  available  for  effectively 
asserting  a  superior  right  over  riparians  in  flow 
water:  (1)  either  by  state  or  federal  law,  the  public 
can  regulate  the  use  of  the  water  by  the  riparian; 
(2)  the  public  can  acquire  all  riparian  rights  by 
purchase,  or  in  an  appropriation  jurisdiction,  by 
appropriation.  The  public,  of  course,  can  also  con- 
demn in  any  riparian  right  by  the  exercise  of  its 
power  of  eminent  domain;  (3)  the  public  can  assert 
the  public  trust  doctrine  under  which  private  prop- 
erty rights  could  never  develop  against  the  public 
trust.  What  the  consequences  of  that  is  for  the 
riparian  doctrine  has  not  yet  been  explored;  and  (4) 
in  appropriation  jurisdictions,  the  State  can  reserve 
unappropriated  water.  Therefore,  nobody  is  able  to 
claim  this  water  against  the  State's  reservation. 
Groundwater,  however,  has  different  laws,  the 
problems  with  which  are:  (1)  that  despite  the  fact 
that  the  English  court  in  Acton  v.  Blundell,  supra 
was  clearly  reasoning  by  an  analogy  to  surface 
stream  law,  the  groundwater  law  developed  inde- 
pendently of  the  law  of  streams  and  the  law  of 
surface  or  runoff  water;  (2)  indefiniteness  of  prop- 
erty rights.  This  means  that  no  lawyer  can  tell  a 
client  just  precisely  what  can  be  done  with  water 
without  a  high  degree  of  risk  for  the  client  to  some 
previously  unknowable  person  for  some  previously 
impossible-to-determine  amount  in  damages  or 
interdiction  in  equity;  (3)  as  long  as  water  is  plenti- 
ful in  relation  to  demand  for  it,  it  is  effectively  a 
free  good  in  the  market  and  just  about  any  rule  of 
law  can  be  tolerated;  and  (4)  the  characteristics  of 
water,  its  seasonal  flow,  its  slowness  of  movement 
in  the  ground,  its  specificity  of  location,  delay 
perceptions  of  competition.  (See  also  W87-03308) 
(Lantz-PTT) 
W87-03311 


STATE  COMMON  LAW  WATER  RIGHTS  IN 
THE  CONTEXT  OF  THE  FEDERAL  SYSTEM, 

National  Water  Well  Association,  Worthington, 
OH. 

J.  X.  Dinovo. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983.  p 
31-44,  2  append. 

Descriptors:  'Water  law,  'Ohio,  'Water  rights, 
Common  law,  Constitutional  law,  Water  resources. 

Water  rights  in  the  State  of  Ohio  can  be  divided 
into  two  basic  areas  of  the  law.  These  areas  con- 
cern the  common  law  presently  in  existence,  and 
the  constitutional  parameters  limiting  any  future 
legislative  attempts  at  defining  water  rights.  Con- 
sideration of  the  state's  common  law  is  a  necessary 
starting  point  for  any  discussion  of  water  rights. 
The  common  law,  in  the  absence  of  positive  legis- 
lation, defines  relations  among  private  parties  and 
often  is  the  source  of  property  rights  which  are  a 
subject  of  constitutional  protection.  Constitutional 
law  must  be  considered  in  that:  (1)  It  places  limita- 
tions on  how  government  may  affect  private 
rights;  and  (2)  It  governs  the  relations  among  states 
and  between  the  states  and  the  federal  government. 
As  such,  consideration  of  both  of  these  areas  of 
law  is  necessary  in  order  that  a  proper  understand- 
ing of  water  rights  is  obtained.  (See  also  W87- 
03308)  (Lantz-PTT) 
W87-03312 
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OHIO  WATER  LAW:  PRESENT  ASPECTS  OF 
OHIO  WATER  POLICY, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Water. 

R.  L.  Goettemoeller. 

Proceedings  of  the  Ohio  Water  Law  Conference, 

December  6,  1983  Columbus,  Ohio.  1983.  p  51-62. 

Descriptors:  'Water  law,  •Ohio,  Groundwater 
management,  Management  planning,  Water  re- 
sources development,  Water  supply,  Legal  aspects. 

One  of  the  major  obstacles  in  the  proper  manage- 
ment and  development  of  Ohio's  water  resources  is 
adequate  financing.  The  regional  water  plans  indi- 
cate 130  of  the  nearly  700  public  water  systems 
have  immediate  deficiencies.  They  need  to  increase 
their  supplies  by  some  670  million  gallons/day,  at  a 
cost  of  about  $300  million.  By  the  year  2000  an 
additional  120  systems  are  projected  to  need  added 
water  supplies.  An  additional  $375  million  will  be 
needed  to  accomplish  this.  Those  estimated  costs 
are  based  upon  1979  prices  and  obviously  should 
be  somewhat  higher  today.  Obviously,  increased 
water  and  sewer  rates  are  required,  but  state  and 
federal  policies  and  programs  should  be  developed 
and  geared  to  support  that  action.  Strongly  needed 
is  perhaps  long-term  low  interest  loans.  About  40 
counties  and  80  municipalities  have  adopted  local 
programs  to  deal  with  accelerating  storm  water 
problems  and/or  urban  sedimentation  problems, 
based  on  state  guidelines.  Ohio's  groundwater  re- 
sources have  come  into  question  recently  because 
of  a  growing,  nationwide  concern  over  ground- 
water supply.  House  Bill  579  would  treat  Ohio's 
groundwater  as  though  it  is  a  big  western  water 
formation,  declining  in  quantity.  The  bill  would 
declare  groundwater  to  be  public  and  to  be  admin- 
istered by  the  state,  and  create  a  five-member 
water  commission  to  regulate  water  well  drilling 
and  uses  of  groundwater.  The  bill  would  also 
require  the  filing  of  well  logs  to  be  shifted  from  the 
Division  of  Water,  Department  of  Natural  Re- 
sources, to  the  Water  Commission.  Water  well 
drillers  will  be  subject  to  annual  registration  and 
bonding  requirements.  This  appears  to  be  in  con- 
flict with  or  perhaps  is  a  duplication  of  regulations 
adopted  by  the  Ohio  Department  of  Health.  Regu- 
lations of  groundwater  users  would  be  through  10- 
year  permits,  issued  by  the  Water  Commission. 
The  bill  would  also  require  every  well  owner  to 
apply  for  an  application  and  submit  an  application 
fee  within  120  days  after  the  bill  is  passed.  As 
massive  and  comprehensive  as  the  potential  water 
problems  are  in  Ohio,  one  agency  can't  be  expect- 
ed to  deal  with  all  of  them.  If  the  existing  expertise 
in  the  current  agencies,  the  Dept.  of  Health,  EPA, 
DNR,  and  others,  is  coordinated  under  the  leader- 
ship and  guidance  of  the  Governor's  office,  prob- 
lems can  be  solved  with  proper  funding.  It  is 
generally  agreed  water  management  programs 
now  ongoing  in  those  agencies  need  to  be  closely 
coordinated  but  that  doesn't  require  a  new  agency 
(See  also  W87-03308)  (Lantz-PTT) 
W87-03313 


CURRENT  STATE  OF  OHIO'S  WATER  LAW 
FROM  A  JUDICIAL  AND  ADMINISTRATIVE 
PERSPECTTVE:  CASE  STUDIES  AND  DISCUS- 
SION, 

Ohio  Office  of  the  Attorney  General,  Columbus. 
Environmental  Law  Section. 
D.  Muchnicki. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983  n 
63-73.  v 

Descriptors:  'Water  law,  *Ohio,  'Water  quality 
control,  Legislation,  Water  quality  standards, 
Groundwater  management,  Groundwater  pollu- 
tion, Water  resources  development,  Case  studies. 

Groundwater  protection  from  a  regulatory  stand- 
point is  discussed  from  the  following  three  aspects: 
(1)  the  results  of  the  past  enforcement  efforts  as 
reflected  in  court  decisions;  (2)  administrative  pro- 
ceedings and  their  effect  on  groundwater  protec- 
tion; and  (3)  some  trends  that  should  be  looked  into 
for  environmental  enforcement,  particularly  relat- 
ed to  groundwater  issues.  With  regard  to  the  first 
dcre  are  only  two  cases,  one  an  unreported 
decision,  and  another,  a  recently  reported  decision 


from  the  Franklin  County  Court  of  Appeals,  Ohio. 
The  first  case  is:  State  of  Ohio  v  Skinner.  That  case 
was  handed  down  back  in  1979.  The  second  case  is 
State  of  Ohio  ex  rel.  Brown,  v  J.  Texas  Howard,  a 
reported  decision,  decided  in  1981.  From  the  per- 
spective of  administrative  proceedings,  permits  for 
new  sources  of  groundwater  contamination  are 
discussed,  especially  with  respect  to  landfills. 
Future  trends  in  Ohio  should  reflect  the  areas  of: 
(1)  litigation  in  Superfund  and/or  hazardous  waste 
cleanups;  (2)  how  to  measure  damages  for  loss  of 
groundwater;  and  (3)  a  determination  for  when  an 
area  can  truely  be  called  'clean*.  (See  also  W87- 
03308)  (Lantz-PTT) 
W87-03314 


MOVING  TOWARD  A  COORDINATED 
GROUNDWATER  MANAGEMENT  AP- 
PROACH -  A  LEGISLATIVE  PROPOSAL, 

Knepper,  White,  Arter  and  Hadden,  Columbus, 
OH. 

R.  Fahey. 

IN:  Proceedings  of  the  Ohio  Water  Law  Confer- 
ence, December  6,  1983  Columbus,  Ohio.  1983.  p 
74-78. 

Descriptors:  'Water  law,  'Ohio,  'Water  manage- 
ment, Water  quality  control,  Administrative  regu- 
lations, Regulations,  Groundwater  management, 
Legal  aspects,  Legislation. 

In  the  state  of  Ohio,  there  is  public  concern  that 
groundwater  will  not  be  regulated  until  it  is  too 
late.  The  legislature  is  currently  attempting  to 
remedy  this  problem  for  Ohio  with  legislation  that 
would  set  up  a  commission  designed  to  be  a  tool 
for  groundwater  resources  management.  The  legis- 
lation would  also  address  the  current  fragmented 
regulation  by  coordinating  activities  between  all 
involved  parties,  such  as  EPA,  Natural  Resources, 
Department  of  Health,  etc.  (See  also  W87-03308) 
(Lantz-PTT) 
W87-03315 

6F.  Nonstructural  Alternatives 


ANTIDEGRADATION  POLICY  FOR  PRE- 
SERVING SURFACE  WATER  QUALITY  IN 
FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see   Field   5G 

W87-02636 


COASTAL  FLOOD  INSURANCE, 

D.  Lindley. 

Oceans,  Vol.   19,  No.  3,  p  30-33,  60,  May-June 

1986. 

Descriptors:  'Hood  insurance,  'Legal  aspects, 
'Public  policy,  'Floods,  Legislation,  Economic  as- 
pects, Flood  waves,  Waves,  Flood  protection,  Pro- 
tection, Beaches. 

The  National  Flood  Insurance  Program  has  had 
the  effect  of  losing  millions  of  dollars  insuring 
lavish  private  homes  along  the  shore,  encouraging 
development  of  beaches.  Private  companies  rarely 
offer  such  insurance,  since  a  major  torrent  could 
bankrupt  even  the  largest  insurance  company. 
Since  the  Federal  Emergency  Management 
Agency  (FEMA)  began  administering  flood  insur- 
ance, building  has  boomed  along  the  shore,  while 
flood  insurance  losses  have  continued  to  increase. 
In  the  10  years  before  government  flood  insurance, 
there  were  186  deaths  and  $2.2  billion  in  damages 
due  to  hurricanes;  in  the  10  years  after,  there  were 
41 1  deaths  and  $4.7  billion  worth  of  destruction.  It 
is  recommended  that  Congress  stop  any  subsidies 
for  new  waterfront  construction  by  stipulating  a 
one-time-only  payment  in  coastal  flood  zones,  with 
payment  contingent  upon  the  property  owner's 
agreement  to  vacate  a  building  site  that  has  proved 
to  be  unsuitable.  (Doria-PTT) 
W87-02782 


RISK     INFORMATION     FOR     FLOODPLAIN 
MANAGEMENT, 


Utah  Water  Research  Lab.,  Logan. 
L.  D.  James,  and  B.  Hal!. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  1 12,  No.  4,  p  485- 
499,  October  1986.  4  fig,  27  ref. 

Descriptors:  'Flood  plain  management,  'Informa- 
tion exchange,  'Cost-benefit  analysis,  'Flood 
damage,  Regulations,  Incentives,  Nonstructural  al- 
ternatives, Public  safety,  Decision  making,  Floods, 
Flood  protection,  Flood  benefits. 

The  United  States  began  structural  flood  control  in 
the  1930s  and  added  complementary  nonstructural 
measures  in  the  1960s.  Nevertheless,  national  flood 
damage  totals  continue  to  increase.  Reversal  of  this 
trend  will  require  better  communication  among 
regulatory  agencies,  experts  assessing  risk,  and 
floodplain  occupants.  Modern  technology  provides 
tools  to  measure  specific  risks  and  communicate 
the  hazards  of  property  loss  and  personal  danger  to 
individuals  able  to  act  to  reduce  the  losses.  One 
problem  with  the  existing  communication  based  on 
a  safety  standard  tied  to  the  100-yr  floodplain  are 
only  subject  to  trivial  damage  by  shallow  flooding, 
while  other  locations  outside  that  magic  boundary 
are  subject  to  major  devastation  and  threats  of 
drowning  by  floods  that  could  be  as  common  as 
the  true  25-yr  event.  Systematic  estimation  and 
dissemination  of  the  risk  of  economic  loss  can 
reduce  flood  losses,  vary  community  programs 
with  the  hazard  to  life  and  property,  and  help 
every  floodplain  occupant  accommodate  more  ef- 
fectively with  his  site-specific  problem.  (Author's 
abstract) 
W87-03061 


ALTERNATIVES   FOR   IMPROVING   RESER- 
VOIR WATER  QUALITY, 

Army  Engineer  District,  Little  Rock,  AR. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03228 


MANAGEMENT    OF    BOTTOM    SEDIMENTS 
CONTATNTNG  TOXIC  SUBSTANCES. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary  bibliographic   entry  see  Field  5G 

W87-03248 


FLOODPLAIN  MANAGEMENT  HANDBOOK. 

Flood  Loss  Reduction  Associates,  Palo  Alto,  CA. 
Available  from  the  U.S.  Government  Printing 
Office,  Washington,  DC.  20402.  September  1981. 
88  p,  29  ref,  3  append. 

Descriptors:  'Floodplain  management,  'Hand- 
books, Floods,  Flood  plains,  Management  plan- 
ning, Flood  protection,  Structural  engineering, 
Public  policy,  Public  participation. 

Floods  are  a  persistent  and  serious  problem 
throughout  the  United  States.  They  are  responsible 
annually  for  billions  of  dollars  of  losses  and  scores 
of  deaths.  Losses  are  growing  rapidly  and  all  parts 
of  the  nation  are  affected,  including  coastal,  moun- 
tainous and  desert  regions.  A  concerted  national 
effort  is  under  way  to  stem  the  growth  of  flood 
losses.  This  handbook  summarizes  the  problem  and 
points  out  what  can  be  done.  It  is  intended  to  help 
local  officials,  public  interest  groups  and  con- 
cerned citizens  in  assessing  the  problems  in  their 
area  and  initiating  appropriate  and  effective  man- 
agement of  the  floodplain.  The  handbook  treats 
both  riverine  and  coastal  floodplains.  It  describes  a 
full  range  structural  and  nonstructural  measure  to 
reduce  flood  losses  and  maintain  the  natural  values 
of  the  floodplain.  The  handbook  provides  step-by- 
step  guidance  for  developing  a  floodplain  manage- 
ment program.  It  also  identifies  the  range  of  tech- 
nical and  financial  assistance  available  for  prepar- 
ing and  implementing  such  programs.  (Author's 
abstract) 
W87-03330 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


G.  Ecologic  Impact  Of 
Water  Development 


TXDLAND  MANAGEMENT  ON  POINT 
ELEE,  RONDEAU,  AND  LONG  POINT  PE- 
[NSULAS,  LAKE  ERIE, 

aterloo  Univ.  (Ontario). 

G.  Nelson,  and  J.  C.  Day. 

nvironments,  Vol.  17,  No.  3,  p  67-79,  1985.  5  fig, 

Iref. 

escriptors:  'Wildland  management,  'Lake  Erie, 
3reat  Lakes,  Point  Pelee,  Rondeau,  Long  Point, 
onservation,  Land  development,  Public  policy, 
anagement  planning,  Regional  planning,  Coastal 
>ne  management,  Wildland  conservation. 

he  study  attempted  (1)  to  compare  and  contrast 
ie  landscape  and  land  use  history  of  Point  Pelee, 
ondeau,  and  Long  Point  Peninsulas;  (2)  in  the 
■ocess  to  evaluate  guiding  concepts  such  as  natu- 
J  or  preservation;  and  (3)  to  make  a  case  for  more 
search,  intergovernmental  coordination  and 
iblic  participation  in  developing  and  conserving 
ie  north  Lake  Erie  coast.  The  three  peninsulas 
anifest  a  need  for  more  effective  planning  and 
anagement  of  Lake  Erie  and  other  Great  Lakes 
jasts.  Institutional  arrangements  are  required  that 
•cus  on  the  coastal  zone  and  its  highly  dynamic 
©physical  and  land  use  character.  Existing  ar- 
ingements  do  not  sufficiently  provide  for  coordi- 
»ted  management  of  land  and  water  systems,  nor 
o  they  recognize  that  separately  applied  federal, 
rovincial,  and  regional  land  and  water  manage- 
lent  policies  and  practices  do  not  adequately  deal 
ith  the  dynamic  land-water  interface.  (David- 
TT) 
/87-02591 


NVmONMENTAL  DESIGNS  FOR  STREAM- 

ANK  PROTECTION  PROJECTS, 

irmy  Engineer  Waterways  Experiment  Station, 

'icksburg,  MS.  Environmental  Effects  Lab. 

.  E.  Henderson. 

V&tei  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

,  p  549-558,  August  1986.  6  fig,  44  ref. 

)escriptors:  'Stream  banks,  'Design  criteria,  *En- 
ironmental  protection,  'Bank  protection,  Habi- 
its,  Channel  flow,  Stream  stabilization,  Stream 
nprovement,  Deflection,  Flood  plain  manage- 
lent. 

"he  designs  and  practices  of  streambank  protec- 
ion  projects  in  terms  of  protecting  environmental 
■alues  are  presented.  Environmental  impacts  of 
hese  projects  include  changes  to  terrestrial  and 
quatic  habitats.  The  potential  environmental  bene- 
its  of  designs  based  on  channel  flow  characteris- 
ics  and  streambed  stabilization  are  examined  and 
echniques  for  management  and  preservation  of 
loodplains,  berms  and  riparian  zones  are  discussed. 
Designs  for  deflection  of  erosive  flows  and  the  use 
)f  vegetation  for  bank  protection  are  discussed. 
Construction  and  maintenance  practices  and  cost 
ssues  are  also  examined.  (Michael-PTT) 
iV87-02621 


ECOLOGY  AND  ESTUARINE  IMPACT  AS- 
SESSMENT: LESSONS  LEARNED  FROM  THE 
HUDSON  RD7ER  (U.SA.)  AND  OTHER  ESTU- 
UUNE  EXPERIENCES, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-02776 


ENVIRONMENTAL  IMPACT  OF  OIL  SPILLS 
AND  THE  OIL  INDUSTRY  RESPONSE, 

Texaco,  Inc.,  Beacon,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-02829 


TRAVEL  COST  MODEL  FOR  LAKE  RECREA- 
TION: A  COMPARISON  OF  TWO  METHODS 
FOR  INCORPORATING  SITE  QUALITY  AND 
SUBSTITUTION  EFFECTS, 


Environmental   Protection  Agency,  Washington, 

DC.  Economic  Analysis  Div. 

For  primary  bibliographic  entry  see  Field  6D. 

W87-02872 


DROUGHT  POLICY  IN  THE  U.S.  AND  AUS- 
TRALIA: A  COMPARATIVE  ANALYSIS, 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-02937 


MODELLING  OF  TNDUSTRIAL  ECOLOGICAL 
SYSTEMS  FOR  EVALUATION  OF  HEALTH 
SERVICES, 

University   of  Occupational   and   Environmental 
Health,  Kitakyushu  (Japan).  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-02979 


COMPLEXITY   DM  COLUMBIA   RTVER   SYS- 
TEMS MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W87-03059 


GENERAL  IMPACT  OF  ASWAN  HIGH  DAM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
S.  E.  Smith. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  551- 
562,  October  1986.  1  fig,  15  ref. 

Descriptors:  'Environmental  effects,  'Aswan  High 
Dam,  'Water  resources  development,  'Egypt,  Nile 
River,  Sedimentation,  Scour,  Reservoirs,  Soil  fer- 
tility, Coastal  plains,  Erosion,  Water  storage,  Irri- 
gation, Saline  soils. 

The  Aswan  High  Dam  in  Egypt  has  been  the  focus 
of  considerable  attention  with  respect  to  its  impact 
on  the  environment.  Prior  to  its  completion  in 
1971,  critics  voiced  concern  about  the  potential 
problems  of  sedimentation  in  the  reservoir,  down- 
stream scour,  riverbed  degradation  and  coastal  ero- 
sion, proliferation  of  disease  vectors,  and  decreased 
soil  fertility  in  the  Egyptian  Delta.  Evidence  sup- 
ports the  conclusion  that  rather  than  produce  an 
ecological  disaster,  the  Aswan  High  Dam  has  pro- 
vided Egypt  with  a  number  of  benefits  that  far 
outweigh  the  deletious  impacts.  The  benefits  may 
be  summarized  as  follows:  (1)  Over-year  storage  of 
Nile,  water  which  serves  as  the  sole  source  of 
freshwater  in  Egypt;  (2)  timely  release  of  water, 
permitting  perennial  irrigation;  (3)  flood  protec- 
tion; and  (4)  hydroelectric  power  production  meet- 
ing almost  half  of  the  national  requirement.  On  the 
negative  side,  the  following  problems  may  be  in- 
cluded: (1)  Loss  of  soil  fertility  due  to  salinization 
caused  by  excessive  irrigation  water;  (2)  coastal 
and  riverine  erosion;  (3)  undermining  of  ancient 
monuments  due  to  reservoir-induced  seismicity 
and  high  water  table  level;  and  (4)  lowering  of 
water  quality  due  to  increased  river  traffic  induced 
by  the  flow  regime  provided  by  the  High  Dam. 
(Lantz-PTT) 
W87-03066 


CHANGES   IN   CATCHMENT  RUNOFF  FOL- 
LOWING DRATNAGE  AND  AFFORESTATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  4C. 
W87-03072 


STEMMING  THE  LOSS  OF  COASTAL  WET- 
LAND HABITATS:  JAMAICA  AS  A  MODEL 
FOR  TROPICAL  DEVELOPING  COUNTREES, 

Florida  International  Univ.,  Miami.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-03128 


HYDRAULIC  DESIGN  OF  THE  SELECTTVE 
WITHDRAWAL  STRUCTURES  AT  THE  ELK 
CREEK  DAM, 


Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  8 A. 

W87-03225 


OPERATION  OF  SELECTTVE  WITHDRAWAL 
FACTLTnES:  LD3BY  DAM,  MONTANA, 

Corps  of  Engineers,  Seattle,  WA.  Seattle  District. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03227 


DISSOLVED  LOADS  OF  RIVERS  AND  SUR- 
FACE WATER  QUANTITY/QUALITY  RELA- 
TIONSHIPS. 

International    Association    of   Hydrological    Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-03272 


BUDGET  OF  WATER  AND  ITS  CONSTITU- 
ENTS FOR  LAKE  TAUPO  (NEW  ZEALAND), 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03295 


EFFECTS  OF  HYDRAULIC  PROJECTS  AND 
THEIR  MANAGEMENT  ON  WATER  QUAL- 
ITY, 

Electricite  de  France,  Chatou.  Direction  des 
Etudes  et  Recherches. 
R.  Gras,  J.  P.  Albignat,  and  Ph.  Gosse. 
IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity  /Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  313- 
332,  10  fig,  1  tab,  10  ref. 

Descriptors:  'Hydraulic  structures,  'Water  qual- 
ity, 'Management  planning,  'Environmental  ef- 
fects, Canals,  Electric  powerplants,  Reservoirs, 
Pumped  storage,  Chemical  analysis,  Ecological  ef- 
fects. 

Various  types  of  hydraulic  projects  are  reviewed 
in  order  to  examine  the  extent  to  which  altering 
flow  characteristics  or  other  associated  quantita- 
tive factors  can  effect  water  quality  and  more 
generally  aquatic  life.  Particular  attention  is  paid  to 
the  canalization  of  streams  or  rivers  and  to  the 
construction  of  dams  for  navigation  or  electricity 
generation.  A  section  covers  reservoirs  and  pump 
storage  stations  and  discusses  their  impact  in  the 
light  of  their  characteristics  and  management. 
Some  information  is  also  given  regarding  estuarine 
or  maritime  projects,  such  as  tidal  power  plants. 
The  main  water  quality  parameters  are  considered 
with  special  attention  to  thermal  behavior.  Phy- 
sico-chemical parameters  are  considered  as  well  as 
those  concerning  aquatic  flora  and  fauna  (plankton 
and  fish  resources).  Specific  examples  are  exam- 
ined for  most  of  these  types  of  project.  All  hydrau- 
lic projects,  including  those  to  meet  quantitative 
needs  (navigation,  irrigation,  flood  control)  have  a 
definite  effect  on  the  quality  of  water.  Appropriate 
design  or  good  management  of  a  facility  can  limit  a 
particular  effect  on  the  water  quality,  although  it  is 
necessary  to  have  criteria  to  follow.  The  criteria 
relating  to  water  quality  differ  from  one  use  to 
another,  and  even  for  the  same  application,  various 
criteria  may  be  in  conflict.  Mathematical  models 
allow  these  problems  to  be  analyzed  with  respect 
to  the  estimation  of  effects,  or  to  the  improvement 
of  the  design  and  selection  of  proper  management. 
Most  of  the  time,  however,  the  scope  for  adapting 
management  in  order  to  meet  water  quality  criteria 
is  limited.  (See  also  W87-03272)  (Lantz-PTT) 
W87-03297 


NUMERICAL  SIMULATION  RELATING 
LAND  USES  WTTHrN  A  DRAINAGE  BASIN  TO 
THE  DOWNSTREAM  RTVER  WATER  QUAL- 
ITY (SIMULATION  NUMERIQUE  DE  L'lN- 
FLUENCE  DES  PRATIQUES  CULTURALES 
DANS  UN  BASIN  VERSANT  SUR  LA  QUALITE 
DES  EAUX  A  SON  EXUTOWE), 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
B.  Caussade,  and  M.  Prat. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  359- 
369,  9  fig,  4  ref. 

Descriptors:  'Simulation  analysis,  'Mathematical 
studies,  'Catchment  areas,  'Water  quality,  Rivers, 
Land  use,  Mathematical  models,  Hydrological 
models,  Nitrogen,  France,  Leaching,  Temperature. 

In  order  to  study  the  impact  of  land  uses  within  a 
drainage  basin  on  downstream  river  water  quality, 
the  authors  propose  a  numerical  model  which  is 
based  on  a  conceptual  hydrological  model  and 
simulates  nitrogen  transformations  and  transfers  for 
polycrop  basins,  and  non-point  source  exports. 
After  calibration  and  validation  using  experimental 
data  from  a  small  basin  in  southwest  France,  the 
model  is  used  to  show  the  influence  of  various 
phenomena  on  water  quality,  including  leaching, 
temperature,  fertilizer  use  and  crop  type.  (See  also 
W87-03272)  (Author's  abstract) 
W87-03300 


ENVIRONMENTAL  EFFECTS  OF  DIKES  AND 
REVETMENTS  ON  LARGE  RIVERINE  SYS- 
TEMS, 

Iowa  Cooperative  Wildlife  Research  Unit,  Ames. 
M.  B.  Sandheinrich,  and  G.  J.  Atchison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A171000, 
A04  in  paper  copy,  A01  in  microfiche.  Technical 
Report  E-86-5,  June  1986,  Final  Report.  51  p,  4  fig, 
78  ref,  append. 

Descriptors:  'Dikes,  'Environmental  effects, 
•River  systems,  Channels,  Flow  velocity,  Stable 
channels,  Fish,  Mississippi  River,  Sedimentation, 
Water  quality,  Ecological  effects,  Aquatic  habitats, 
Missouri  River,  Silt. 

Dike  fields  are  intermediate  physically,  chemically, 
and  biologically  to  the  main  channel  and  backwa- 
ters of  rivers.  Dike  fields  often  support  the  most 
diverse  fish  and  macroinvertebrate  community  of 
any  habitat  within  the  river.  But  community  com- 
position is  less  stable  than  backwaters  and  is  de- 
pendent upon  river  stage  and  water  velocity.  Mod- 
erate and  slow-water  areas  within  dike  fields  pro- 
vide important  spawning  and  nursery  areas  for 
many  lotic  species  of  fish  within  the  modified 
river.  Revetments  of  broken  rock  stabilize  banks 
and  provide  additional  hard  substrate  for  coloniza- 
tion by  dense  populations  of  invertebrates.  Intersti- 
tial spaces  between  rocks  may  provide  areas  of 
moderate  flow  for  juvenile  and  forage  fish.  Long- 
term  effects  of  river  training  structures  may  be 
detrimental  to  the  biotic  integrity  of  the  river. 
Increased  water  velocity  in  the  thalweg,  as  a  result 
of  the  current  being  forced  into  the  middle  of  the 
channel  by  dikes,  result  in  riverbed  degradation 
and  dewatering  of  backwater  areas  during  low 
flow.  Stabilization  of  the  channel  prevents  the 
river  from  meandering  and  forming  new  oxbow 
lakes,  secondary  channels,  and  backwater  habitats. 
Deposition  of  silt  in  backwaters  and  on  the  down- 
stream side  of  dikes  results  in  the  loss  of  these 
habitats  in  extreme  cases.  The  result,  as  demon- 
strated in  portions  of  the  Missouri  River,  is  a 
reduction  in  water-surface  area;  loss  of  island, 
chutes,  and  backwater  areas;  and  the  constriction 
of  the  river  to  a  single,  narrow  channel.  On  the 
Lower  Mississippi  River,  these  effects  have  not  yet 
been  defined.  (Lantz-PTT) 
W87-03321 


RESEARCH    DESIGN    FOR   TUCSON   AQUE- 
DUCT, PHASE  B  DATA  RECOVERY, 

Arizona  State  Museum,  Tucson.  Cultural  Resource 
Management  Div. 

J  S.  Czaplicki,  J.  C.  Ravesloot,  and  L.  S.  Teague. 
A  vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-197563, 
AT,  in  paper  copy,  A01  in  microfiche.  Report  No. 
Dl  BR-APO-CCRS-86-3,  January   1986.  78  p,  21 


fig,  5  tab,   113  ref.  Contract  No.  6-CS-30-3500. 

Descriptors:  'Tucson,  'Aqueducts,  'Data  acquisi- 
tion, 'Social  impacts,  Arizona,  Archaeology,  Pi- 
chacho  Reservoir,  Reservoirs. 

Geographically,  the  Tucson  Basin  is  defined  as  the 
segment  of  the  middle  Santa  Cruz  River  bounded 
on  the  south  by  the  community  of  Continental  and 
on  the  north  by  the  Tortolita  and  Catalina  moun- 
tains. The  western  boundary  of  the  Basin  is  formed 
by  the  Tucson  and  Sierrita  mountains,  while  the 
Tanque  Verde,  Rincon,  and  Santa  Rita  ranges 
flank  the  Basin's  eastern  edge.  The  Tucson  Aque- 
duct Phase  B  (TAP  B)  alignment  is  the  last  leg  of 
the  Central  Arizona  Project  (CAP)  canal  system 
which  will  carry  Colorado  River  water  to  central 
and  southern  Arizona.  The  Tucson  Aqueduct  por- 
tion of  the  CAP,  which  begins  near  Picacho  Reser- 
voir about  85  km  north  of  Tucson,  will  bring  water 
to  the  Tucson  area  for  municipal,  commercial,  and 
agricultural  purposes.  Phase  B  is  the  second  half  of 
the  Tucson  Aqueduct,  which  begins  near  Marana 
and  terminates  at  the  southeastern  corner  of  San 
Xavier  Indian  Reservation.  An  intensive  archae- 
ological survey  of  the  Phase  B  alignment  was 
conducted  by  archaeologists  from  the  Cultural  Re- 
source Management  Division  (CRMD)  of  the  Ari- 
zona State  Museum  (ASM)  during  1983  and  1984. 
The  survey  covered  3370  ha  and  resulted  in  the 
identification  of  47  sites:  3  Archaic  campsites;  8 
Hohokam  settlements;  28  limited-activity  sites, 
many  of  which  are  attributed  to  the  Hohokam;  4 
quarry  sites;  3  protohistoric  sites,  and  1  historic 
site.  (Lantz-PTT) 
W87-03328 


SUPPLEMENTAL  CLASS  HI  ARCHAEOLOGI- 
CAL SURVEY  OF  THE  PHASE  A,  REACH  3 
CORRIDOR,  TUCSON  AQUEDUCT,  CENTRAL 
ARIZONA  PROJECT:  LATE  SEDENTARY  AND 
EARLY  CLASSIC  PERIOD  TUCSON  BASES 
HOHOKAM  OCCUPATION  IN  THE  LOWER 
SANTA  CRUZ  BASIN,  MARANA  TO  RHXJTO, 
ARIZONA, 

Arizona  State  Museum,  Tucson.  Cultural  Resource 
Management  Div. 
J.  S.  Czaplicki,  and  A.  G.  Rankin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-148202, 
A06  in  paper  copy,  A01  in  microfiche.  Report  No. 
DI-BR-APO-CCRS  85-15,  June  1984.  Supplmental 
to  Archaeological  Series  165.  97  p,  45  fig,  14  tab, 
38  ref.  Bureau  of  Reclamation  Contract  No.  0-07- 
30-XO091. 

Descriptors:  'Archaeology,  'Tucson,  'Aqueducts, 
'Social  impact,  Arizona,  Santa  Cruz  River,  River 
basins. 

Approximately  600  acres  of  additional  right-of- 
way  in  the  Reach  3  Corridor,  Tucson  Aqueduct, 
were  surveyed  in  late  1983  and  early  1984.  Four- 
teen new  sites  were  identified,  of  which  nine  re- 
ceived ASM  site  numbers.  The  remaining  five  sites 
were  not  given  an  ASM  site  number,  but  merit 
reevaluation  for  assignment  of  a  site  number.  This 
supplemental  survey  has  altered  considerably  an 
earlier  view  of  prehistoric  occupation  in  Reach  3 
that  resulted  from  the  original  1982  survey  of  the 
reach.  Reach  3  now  appears  to  pass  through  a 
habitation  zone  associated  with  the  Nelson's  Ranch 
platform  mound  site  and  also  with  many  large 
agricultural  field  sites  that  cover  the  bajada  slopes 
east  of  the  right-of-way.  The  primary  occupation 
of  Reach  3  appears  to  belong  to  the  Tanque  Verde 
phase  of  the  early  Classic  Period  of  the  Tucson 
Basin  Hohokam.  However,  there  is  evidence  for 
occupation  dating  from  the  late  Colonial  Period  up 
to  the  early  Classic  Period.  (Author's  abstract) 
W87-03329 

7.  RESOURCES  DATA 
7 A.  Network  Design 

RATIONAL  ALLOCATION  OF  MONITORING 
STATIONS  IN  A  LAKE  BY  MEANS  OF  THE 
SPLINE  TECHNIQUE, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 


Sanitary  Engineering. 

S.  Fujii,  I.  Somiya,  and  H.  Tsuno. 

Ecological  Modelling,  Vol.  32,  No.  1-3,  p  43-57, 

June  1986.  10  fig,  1  tab,  2  ref. 

Descriptors:  'Monitoring,  'Spline  technique, 
♦Water  pollution  sources,  'Path  of  pollutants,  'In- 
terpolation, 'Experimental  design,  'Water  pollu- 
tion, Lake  Biwa,  Japan,  Field  tests,  Sampling, 
Lakes. 

The  spline  technique,  a  kind  of  interpolation,  is 
introduced  as  a  method  to  estimate  the  horizontal 
distribution  of  water  pollutant  concentrations  in  a 
lake  with  some  discrete  data.  A  procedure  to  de- 
termine the  rational  allocation  of  monitoring  sta- 
tions in  a  lake  is  discussed  on  the  basis  of  evaluat- 
ing the  influence  of  each  point  on  the  distribution 
pattern  of  pollutants.  The  data  used  for  analysis 
were  gathered  at  22  survey  stations  in  the  southern 
basin  of  Lake  Biwa  (Japan)  from  April  1976  to 
February  1981.  Though  the  magnitude  of  influence 
of  each  point  varies  according  to  the  water  quality 
index,  there  are  obvious  differences  of  magnitudes 
among  sampling  points,  and  the  data  of  some  spe- 
cial points  can  determine  the  rough  shape  of  the 
surface.  If  about  10  of  22  sampling  points  that  have 
a  very  big  influence  on  the  distribution  pattern  are 
selected  properly,  good  estimation  of  the  horizon- 
tal distribution  of  water  quality  can  be  obtained 
without  significantly  reducing  the  information  on 
residual  points.  (Rochester-PTT) 
W87-02598 


COMPUTERIZED     LAYOUT     GENERATION 
FOR  SANITARY  SEWERS, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-03062 


LOCATION  OF  AN  INTERFACE  OBSERVA- 
TION WELL:  A  BAYESIAN  APPROACH, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03187 


PRINCIPLES  UNDERLYING  THE  DEVELOP- 
MENT OF  WATER  QUALITY  MONITORING 
SYSTEMS  IN  HUNGARY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  Kovacs,  and  G.  Pinter. 

IN:  Dissolved  Loads  of  Rivers  and  Surface  Water 
Quantity/Quality  Relationships,  Proceedings  of  a 
Symposium  Held  During  the  XVIII  General  As- 
sembly of  the  International  Union  of  Geodesy  and 
Geophysics  at  Hamburg,  West  Germany,  August 
15-27,  1983.  IAHS  Publication  141,  1983.  p  387- 
394,  5  fig,  Href. 

Descriptors:  'Water  quality  control,  'Monitoring, 
•Hungary,  Network  design,  Research  priorities, 
Data  acquisition.  Data  interpretation,  Water  sam- 
pling, Floods,  Surface  runoff. 

The  evolution  and  development  of  observation 
networks  on  the  volume  and  quality  of  water  re- 
sources in  Hungary,  and  the  establishment  and 
modernization  of  the  national  water  quality  moni- 
toring network,  are  discussed.  Research  and  devel- 
opment has  been  aimed  at  evaluating  and  improv- 
ing the  information  content  of  the  data  base  includ- 
ing correlation  of  observation  parameters  (charac- 
teristics), potential  completion  of  records,  trend 
analysis  of  quality  changes,  effect  of  sampling  fre- 
quency, impacts  of  surface  runoff  and  flood  waves 
on  water  quality.  Application  of  scientific  results  in 
order  to  improve  methods  of  acquisition  and  eval- 
uation of  water  quality  data  has  been  undertaken. 
The  principles  and  methods  of  the  evaluation  and 
classification  system  for  water  quality  have  been 
summarized  in  the  Code  of  Practice,  which  was 
introduced  in  1983.  A  number  of  scientific  results, 
including  the  method  of  trend  analysis  have  been 
incorporated  in  this  code.  (See  also  W87-03272) 
(Lantz-PTT) 
W87-03303 
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RESOURCES  DATA— Field  7 


B.  Data  Acquisition 


3N-EXCHANGE  RESIN  SAMPLERS  FOR 
HE  EN-SITE  MEASUREMENT  OF  MAJOR 
ATIONS  EN  SOILWATER  SOLUTE  FLUX, 

irmingham  Univ.  (England).  Dept.  of  Civil  Engi- 

;ering. 

.  W.  Crabtree,  and  M.  J.  Kirkby. 

)urnal  of  Hydrology  JHYDA7,  Vol.  80,  No.  3/4, 

325-335,  October  1985.  2  fig,  3  tab,  8  ref.  NERC 

ingland)  Postdoctoral  Fellowship  GR3/4041. 

tescriptors:  'Soil  water,  *Solute  transport, 
Resins,  Ion  exchange,  Field  tests,  Cations,  Calci- 
m,  Magnesium,  Potassium,  Sodium,  Duolite  C26 


.  novel  solute-flux  measuring  technique  has  been 
sveloped  and  a  limited  but  successful  field  study 
'as  carried  out  for  measuring  the  exchange  and 
:generation  of  major  cations  (Ca(2+),  Mg(2+), 
;(+)  and  Na(+))  in  soil  water.  Perspex  columns 
antaining  ion-exchanges  resins  were  placed  into 
le  soil  to  abstract  the  solute  flux  from  soilwater 
owing  through  the  column.  Column  construction 
nd  emplacement  procedures  have  been  developed 
>  niinimize  soilwater  flow  disturbance  in  and 
round  soil-emplaced  columns.  (Kane-PTT) 
/87-02678 


WOVATEVE  TECHNIQUE  FOR  DETERMEN- 
SG  VELOCITY  GRADIENT  IN  COAGULA- 
ION-FLOCCULATION  PROCESS, 

lational    Environmental    Engineering    Research 
ist.,  Nagpur  (India).  Water  Engineering  Div. 
or  primary  bibliographic  entry  see  Field  5F. 
^87-02708 


OEL-WATER       DETERMINATION       USING 
TBER  OPTICS, 

lorth  Dakota  State  Univ.,  Fargo. 

ror  primary  bibliographic  entry  see  Field  2G. 

V87-02723 


tEAL-TEME  KINEMATIC  CATCHMENT 
rtODEL  FOR  HYDRO  OPERATION, 

Jniversity  of  the  Witwatersrand,  Johannesburg 
South  Africa).  Water  Systems  Research  Pro- 
lamine. 

'or  primary  bibliographic  entry  see  Field  2E. 
V87-02766 


MEASUREMENTS    OF    PH    VERSUS    DROP 
IIZE  EN  NATURAL  RAIN, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Physics. 
:or  primary  bibliographic  entry  see  Field  2B. 
V87-02811 


15.00,  1-MENUTE  EFFLUENT  QUALITY 
[ESTER, 

ialina  Area  Vocational-Technical  School,  KS. 
r.  Hobson. 

Dperations  Forum,  Vol.  3,  No.  8,  p  18-24,  August 
1986.  7  fig. 

Descriptors:  'Process  control,  'Activated  sludge 
srocess,  'Effluents,  'Measuring  instruments, 
'Water  quality  management,  'Wastewater  treat- 
nent,  'Monitoring,  Secchi  disks,  Activated  sludge, 
Sludge,  Clarifiers,  Clarification,  Spectrophoto- 
netry,  Photometry,  Wastewater  facilities,  Turbidi- 
:y,  Physical  properties. 

3uick,  reliable,  and  inexpensive  methods  are  pre- 
iented  for  measuring  effluent  quality.  Clarity  can 
tie  measured  with  a  Secchi  disk;  if  measured  clarity 
is  less  than  1.5  feet,  then  the  plant  effluent  total 
suspended  solids  (TSS)  concentration  is  probably 
it  least  30  mg/1.  Turbidity  is  measured  using  a 
spectrophotometer  or  by  nephelometry;  two  meas- 
urements are  recommended,  the  first  on  a  mixed 
effluent  sample,  and  the  second  on  a  sample  that 
has  been  allowed  to  settle  for  one  hour.  The  depth 
of  the  sludge  blanket  in  the  secondary  clarifier  can 
be  measured  by  several  methods,  some  using  per- 
manently installed  instruments,  and  others  used 
manually  by  the  operator  to  sample  or  measure  the 


sludge  blanket.  A  number  of  these  are  described, 
and  suppliers  are  listed.  (Doria-PTT) 
W87-02814 


AQUIFER  TRANSMISSEVEFY  OF  POROUS 
MEDIA  FROM  RESISTEVFEY  DATA, 

Roorkee  Univ.  (India).  Dept.  of  Earth  Sciences. 
S.  Niwas,  and  D.  C.  Singhal. 
Journal  of  Hydrology  JHYDA7,  Vol.  82,  No.  1/2, 
p  143-153,  November  30,  1985.  2  fig,  4  tab,  26  ref. 

Descriptors:  'Geophysics,  'Electrical  studies, 
'Hydraulic  conductivity,  'Aquifers,  'Transmissi- 
vity,  'Porousmedia,  'Resistivity,  'Hydrology, 
•Mathematical  studies,  'Estimating,  Permeability 
coefficient,  Drilling,  Pump  testing,  Groundwater, 
Alluvial  aquifers,  Glacial  aquifers,  Rhode  Island, 
India. 

An  analytical  relationship  was  developed  between 
modified  transverse  resistance  and  aquifer  trans- 
missivity  for  estimating  transmissivity  from  resis- 
tivity sounding  data.  The  relation  takes  into  con- 
sideration the  variation  in  the  quality  of  ground- 
water, and  has  been  tested  successfully  on  the 
glacial  aquifers  of  Rhode  Island  and  alluvial 
aquifers  of  three  different  areas  of  India.  The  prac- 
tical applicability  of  the  relation  lies  in  the  fact  that 
if  hydraulic  conductivity  is  known  for  any  refer- 
ence point  of  a  porous  homogeneous  aquifer,  one 
can  get  a  fairly  good  idea  of  the  transmissivity  of 
the  aquifer  at  other  locations  within  a  basin  from 
surface  geo-electrical  measurements.  The  relation 
will  help  optimize  the  information/cost  ratio  and 
avoid  the  ^discriminate  and  excessive  use  of  drill- 
ing and  pump  testing  to  calculate  aquifer  transmis- 
sivity. (Author's  abstract) 
W87-02837 


NEW  ANALOGUE  COMPUTER  FOR  THE 
STUDY  OF  PUMPING  TESTS  UNDER  FALL- 
ING WATER-TABLE  CONDITIONS, 

British  Geological  Survey,  Wallingford  (England). 
R.  Herbert,  and  R.  Croxford. 
Journal  of  Hydrology  JHYDA7,  Vol.  83,  No.  1/2, 
p  91-108,  January  15,  1986.  10  fig,  11  ref. 

Descriptors:  'Analog  computers,  'Pumping  tests, 
•Water  table  decline,  'Simulation  analysis,  Com- 
puters, Water  table,  Pump  wells,  Wells,  Aquifers, 
Compressibility,  Drawdown,  Water  level,  Predic- 
tion, Observation  wells. 

A  new  electrical  analogue  can  simulate  the  contin- 
uous fall  of  the  water  table  around  a  pumping  well. 
Solid  state  switching  devices  follow  the  fall  of  the 
water  table  and  well  water  level  cutting  out  that 
area  of  the  resistor  mesh  above  the  saturated  zone. 
Pumping  tests  are  simulated,  showing  how  early- 
time  behavior  can  be  affected  significantly  by  well 
storage  and  aquifer  compressibility  in  unconfined 
aquifers.  Predicted  drawdowns  are  significantly 
different  from  those  predicted  using  most  com- 
monly used  theoretical  methods.  These  simulations 
also  confirm  significant  vertical  head  gradients 
during  the  early  phases  of  a  test.  Such  complexities 
can  now  be  studied  in  detail  without  fear  of  trunca- 
tion errors  caused  by  discretisation  of  time  as  is 
necessary  in  digital  models.  The  new  analogue,  by 
physically  changing  mesh  resistor  and  capacitor 
values,  can  also  simulate  layered  aquifers  and  wells 
having  thick  gravel  packs  and  complex  well  screen 
geometries.  Analogue  simulations  of  pumping  tests 
are  also  significantly  cheaper  than  equivalent  runs 
using  digital  modelling  techniques.  Work  is  under- 
way to  broaden  the  analogues'  use  to  the  study  of 
recovery  as  well  as  drawdown.  (Author's  abstract) 
W87-02854 


REVIEW  AND  ANALYSIS  OF  METHODS  FOR 
QUANTIFYING  ENSTREAM  FLOW  REQUIRE- 
MENTS, 

Alaska  Dept.  of  Fish  and  Game,  Anchorage. 

For  primary  bibliographic   entry   see   Field   6D. 

W87-02933 


TECHNIQUES  FOR  WATER-USE  MEASURE- 
MENTS OF  CROP  PLANTS, 

Kansas  Agricultural  Experiment  Station,  Manhat- 


Data  Acquisition — Group  7B 

tan.  Evapo transpiration  Lab. 

M.  B.  Kirkham. 

Hortscience,  Vol.  20,  No.  6,  p  993-1001,  December 

1985.  1  tab,  172  ref. 

Descriptors:  'Measuring  instruments,  'Evapotran- 
spiration,  'Water  use,  'Crop  plants,  Plant  water 
potential,  Hygrometry,  Osmosis,  Pressure  cham- 
bers, Turgor  potential,  Thermocouples,  Stomata, 
Conductance,  Transpiration,  Pore  pressure,  Ther- 
mometers. 

Instruments  and  methods  for  measuring  crop  plant 
water  use  are  described  in  terms  of  their  relative 
advantages  and  disvantages  as  reported  in  previous 
reviews  of  instrumentation  for  plant  water  studies. 
Instruments  that  measure  plant  water  potential  in- 
clude thermocouple  hygrometers,  pressure  cham- 
bers and  the  hydraulic  press.  Methods  for  measur- 
ing osmotic  potential  include  measurement  of 
solute  concentration  in  frozen  plant  cells  with  a 
hygrometer  or  osmometer  and  use  of  a  pressure 
chamber  to  to  generate  a  pressure  volume  curve  or 
a  water  release  curve.  Turgor  potential  determina- 
tion methods  include  turgor  potential  calculations 
based  on  water  and  osmotic  potentials  derived 
from  thermocouple  hygometer  measurements  or 
direct  measurement  of  turgor  potential  through 
pressure  probes.  Five  methods  for  measuring  sto- 
matal  conductance  include  microscopal  observa- 
tion, use  of  cobalt-chloride  paper,  determination  of 
conductance  from  leaf  chamber  transpiration  and 
mass  flow  and  diffusion  porometry.  The  use  of 
infrared  themometers  to  measure  canopy  tempera- 
ture is  also  discussed.  (Michael-PTT) 
W87-02949 


TECHNIQUES  FOR  MEASURENG  PLANT 
WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 
L.  A.  Spomer. 

Hortscience,  Vol.  20,  No.  6,  p  1021-1028,  Decem- 
ber 1985.  191  ref.  Illinois  Agricultural  Experiment 
Station  Project  65-353. 

Descriptors:  'Measuring  instruments,  'Plant  water 
potential,  Plant  tissues,  Water  use,  Sample  prepara- 
tion, Water  vapor,  Pressure  chambers,  Thermo- 
couples. 

Techniques  for  measuring  plant  tissue  water  con- 
tent and  tissue  water  requirements  are  described. 
Methods  for  direct  and  indirect  measurement  of 
tissue  water  content  are  evaluated  in  terms  of 
sample  preparation  problems  and  possibility  of 
measurement  error.  The  concept  of  plant  tissue 
water  potential  is  defined  and  liquid  and  vapor 
phase  and  pressure  chamber  measurement  tech- 
niques are  evaluated.  It  is  concluded  that  no  single 
measure  of  plant  water  completely  characterizes 
water  status.  Plant  tissue  water  potential  may  be 
the  best  overall  measure  of  water  status,  and  the 
thermocouple  psychromter  may  be  the  most  pre- 
cise means  for  measuring  this  plant  water  charac- 
teristic. (Michael-PTT) 
W87-02950 


REMOTE  SENSENG  TECHNIQUES  FOR  AS- 
SESSING WATER  DEFICITS  AND  MODELING 
CROP  RESPONSE, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
E.  T.  Kanemasu,  G.  Asrar,  and  M.  Yoshida. 
Hortscience,  Vol.  20,  No.  6,  p  1043-1046,  Decem- 
ber 1985.  4  fig,  5  tab,  11  ref. 

Descriptors:  'Remote  sensing,  'Canopy  param- 
eters, 'Water  deficit,  'Model  studies,  Temperature 
effects,  Reflectance,  Leaves,  Crop  yield,  Simula- 
tion analysis,  Soil  water. 

Water  availability  and  temperature  are  2  primary 
environmental  parameters  that  frequently  limit 
plant  growth.  The  effects  of  these  factors  are  diffi- 
cult to  separate.  Plant  responses  to  water  deficit 
have  been  difficult  to  model  because  times  in- 
volved and  the  problem  of  quantifying  water  defi- 
cit (severity  vs.  duration).  Two  experiments  were 
conducted  to  assess  the  potential  benefits  of  using 
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remotely  sensed  data  to  measure  crop  response  to 
soil  water  deficits.  Canopy  temperature  was  deter- 
mined to  be  an  effective  means  of  assessing  critical 
soil  water  deficits.  Canopy  reflectance  is  also 
useful  in  estimating  canopy  parameters  such  as  leaf 
area  index.  Critical  levels  of  soil  water  deficit  and 
leaf  area  index  play  key  roles  in  crop  growth  and 
yield  simulation  models.  (Michael-PTT) 
W87-02953 


USE  OF  PORTABLE  RAINOUT  SHELTERS  TO 
INDUCE  WATER  STRESS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W87-02991 


CORDLESS  GEO-DATA  LINK, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 
D.  L.  E.  Teal. 

International  Water  Power  and  Dam  Construction 
rVVPCDM,  Vol.  38,  No.  9,  p  13-15,  September 
1986.  4  fig,  5  ref. 

Descriptors:  'Data  transmission,  *Sensors,  •Earth- 
works, 'Foundations,  'Construction  methods, 
Geophysical  resistivity  surveys,  Data  logger, 
Dams. 

A  cordless  digital  data  transmission  technique  was 
developed  to  avoid  problems  associated  with  con- 
ventional umbilical  data  links  employed  to  transmit 
data  from  within  earthworks  and  foundations. 
Problems  with  conventional  systems  include  dis- 
ruption of  earthwork  construction  and  vulnerabil- 
ity of  tubes  or  cables  to  damage.  Normal  radio- 
based  systems  are  unsuitable  for  underground  op- 
eration because  of  the  high  power  needed  to  over- 
come signal  attenuation.  The  present  system  trans- 
mits data  on  an  electrical  field  of  alternating  polari- 
ty, which  is  analogous  to  that  used  in  geophysical 
resistivity  surveys.  The  entire  transmitter  with 
electrodes  and  sensors  is  buried  in  the  earthworks, 
whereas  the  monitoring  station  and  data  logger  are 
at  the  surface.  (Author's  abstract) 
W87-03031 


BOREHOLE  TELEVISION  FOR  GEOTECHNI- 
CAL  INVESTIGATIONS, 

Westinghouse  Electric  Corp.,  Horseheads,  NY.  In- 
dustry and  Government  Tube  Div. 
R.  Beyer,  and  A.  M.  Jacobs. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  9,  p   16-18,  September 
1986. 

Descriptors:   'Dam   safety,   'Boreholes,    'Televi- 
sion, 'Tunnels,  Caverns,  Underwater. 

A  miniature  borehole  television  system  suitable  for 
dam  safety  investigations  is  described,  including 
critical  design  parameters,  choice  of  the  camera 
tube,  viewing  attachments,  and  mode  of  operation 
and  applications.  The  miniature  underwater  televi- 
sion camera  has  found  many  geotechnical  applica- 
tions, including  the  inspection  of  boreholes  for 
subsidence  control  and  dam  safety  inspections. 
Design  of  illuminated  viewing  attachments  wid- 
ened the  range  of  applications  by  permitting  adap- 
tation of  the  camera  to  three  major  requirements: 
down-hole  viewing;  close,  side-hole  viewing;  and 
viewing  of  large  voids,  caverns,  and  tunnels. 
(Rochester-PTT) 
W87-O3032 


DATA    PROCESSING    FOR    HYDRO    PLANT 
CONTROL, 

Ateliers  de  Constructions  Electriques  de  Charleroi 

(Belgium). 

For  primary  bibliographic  entry  see  Field  8C. 

W87-03033 


IMPROVED     MONITORING     OF     AIR     IN 
WATER, 

Southampton  Univ.  (England).  Dept.  of  Mechani- 
cal Engineering. 

W.  A.  Mohammad,  and  S.  P.  Hutton. 
International  Water  Power  and  Dam  Construction 


IWPCDM,  Vol.  38,  No.  9,  p  48-52,  September 
1986.  5  tab,  6  ref. 

Descriptors:  'Air  entrainment,  'Dissolved  air, 
•Dissolved  oxygen,  Southampton  Brand  apparatus, 
Van  Slyke  apparatus,  Mechanical  engineering  re- 
search laboratory  apparatus,  Water  analysis,  Air 
content. 

The  Southampton  Brand  apparatus  is  described 
and  the  results  of  tests  for  determination  of  water 
air  content  are  reported.  Calculation  of  air  content 
is  shown  using  results  obtained  with  the  Brand, 
Van  Slyke,  and  MERL  (Mechanical  Engineering 
Research  Laboratory)  and  for  determining  air  con- 
tent from  results  obtained  with  a  dissolved  oxygen 
meter.  The  results  from  each  of  these  methods  are 
discussed.  It  is  concluded  that  the  Brand  apparatus 
is  reliable,  consistent,  safe,  and  simple  to  operate.  It 
is  superior  to  the  Van  Slyke  apparatus  when  the 
inconsistency  and  senstivity  of  the  particular  Van 
Slyke  apparatus  are  considered.  The  Brand  appara- 
tus extracts  more  air  from  water  than  the  Van 
Slyke.  The  MERL  apparatus  may  be  faster  than 
the  Brand  apparatus,  but  its  method  of  measuring 
air  content  is  laborious,  and  there  is  a  probability 
that  some  air  will  remain  in  the  water  after  the 
spraying  process.  The  free  air  content  in  water  can 
be  determined  from  the  difference  between  the 
Brand  measurements  of  total  air  and  the  dissolved 
oxygen  meter  measurements  adjusted  to  dissolved 
air.  (Rochester-PTT) 
W87-03038 


ENTERPRETATION  OF  TRACER  DATA  IN 
VARIABLE  FLOW  SYSTEMS, 

Institute    of   Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

A.  Zuber. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 

p  45-57,  September  1986.   1  fig,   15  ref,  append. 

Descriptors:  'Environmental  tracers,  'Varied 
flow,  'Tracers,  'Fluctuations,  'Groundwater 
movement,  'Data  interpretation,  Injection,  Stag- 
nant water,  Flow  profiles,  Flow  patterns. 

There  have  been  several  attempts  to  solve  the 
problem  of  tracer  experiments  in  unsteady  flow.  A 
general  formula  for  the  interpretation  of  tracer 
experiments  in  variable  flow  has  been  derived, 
based  on  a  generalization  of  the  transit  (exit)  time 
distribution  of  the  tracer  mass  flux  resulting  from 
an  instantaneous  injection.  Systems  with  a  constant 
volume  and  constant  turnover  time  of  the  dynamic 
part  of  the  system  are  considered.  The  interpreta- 
tion of  tracer  data  provides  only  the  mean  transit 
time  of  tracer,  which  is  usually  greater  than  the 
mean  transit  time  of  water,  due  to  diffusion  into 
stagnant  water  pores  and  zones.  Thus  the  interpre- 
tation may  yield  erroneous  information  on  the 
mobile  water  in  the  system,  if  the  retardation 
factor  remains  unknown.  On  the  other  hand,  large 
stagnant  zones  (e.g.,  sedimentation  pockets  which 
are  not  easily  accessible  to  tracer  diffusion)  will 
not  respond  to  the  flow  changes,  and  will  not 
significantly  delay  the  movement  of  the  tracer. 
Thus,  they  will  not  be  included  in  the  volume 
determined  either  from  the  analysis  of  the  flow 
data  or  from  tracer  data.  (Alexander-PTT) 
W87-03070 


EVAPORATION  DATA  FROM  A  CAPDLLARY 
EVAPORIMETER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Physics  and  Meteorology. 
A.  F.  G.  Jacobs,  N.  J.  Bink,  and  R.  Williams. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  1/2, 
p  85-92,  September  1986.  4  fig,  10  ref. 

Descriptors:  'Evaporation,  'Capillary  evapori- 
meters,  'Measuring  instruments,  'Data  acquisition. 
Heat  transfer,  Capillary  atmometer,  Piche  atmome- 
ter,  Performance  evaluation,  Atmometers. 

A  new  type  of  instrument  was  used  to  estimate 
evaporation  figures.  A  model  of  which  was  pre- 
sented. The  model  describes  the  measurements 
well  for  the  0.30  m  level.  For  the  1.50  m  level, 
however,  there  is  a  systematic  underestimation  of 
about  8%.  This  discrepancy  is  probably  caused  by 


uncertainties  in  the  coefficient  of  heat  transfer,  h. 
The  results  for  the  Piche  atmometer  and  capillary 
atmometer  are  quite  similar,  making  the  instru- 
ments interchangeable.  However,  the  capillary  at- 
mometer has  about  a  50%  higher  sensitivity.  The 
results  of  the  capillary  atmometer  are  very  well 
correlated  (r  =  0.97  for  the  3.0  m  readings)  with 
previously  attained  potential  evaporation  figures. 
This  instrument  therefore  offers  a  relatively  cheap 
alternative  for  estimating  evaporation  figures.  At 
one  point,  there  exists  an  important  difference  be- 
tween the  capillary  atmometer  and  all  other  types 
of  evaporimeters.  In  its  present  shape,  the  capillary 
atmometer  has  a  short  measuring  time;  as  an  aver- 
age, one  measurement  takes  about  one  minute. 
Whether  this  is  an  advantage  or  disadvantage  de- 
pends on  the  objective  of  the  measurements;  long- 
term  studies  would  be  expensive  and  time  consum- 
ing because  many  measurements  would  have  to  be 
taken  to  obtain  and  average,  while  a  study  of 
extreme  values  would  be  very  inexpensive  with 
this  method,  because  of  the  speed  with  which  the 
instrument  can  take  measurements.  (Lantz-PTT) 
W87-03073 


SELECnVE     WITHDRAWAL:     BASIC    CON- 
CEPTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-03222 


EVALUATION  OF  THE  FACTORS  GOVERN- 
ING THE  MOBILITY  OF  DREDGED  MATERI- 
AL PLACED  AT  OPEN  WATER  DISPOSAL 
SITES, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03252 


PRINCIPLES  UNDERLYTNG  THE  DEVELOP- 
MENT OF  WATER  QUALITY  MONITORING 
SYSTEMS  IN  HUNGARY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  7A. 
W87-03303 


REAL  TIME  WATER  QUALITY  FORECAST- 
ING MODELS  BASED  ON  THE  WATER 
QUANTITY/QUALITY  RELATIONSHD?, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03304 


CONTROLLING  SUSPENDED  SEDIMENT 
SAMPLERS  BY  PROGRAMMABLE  CALCULA- 
TOR AND  INTERFACE  CmCUITRY, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  CA. 

R.  E.  Eads,  and  M.  R.  Boolootian. 

Research  Note  PSW-276,  October  1985.  8  p,  3  fig, 

3  ref,  2  append. 

Descriptors:  'Suspended  sediments,  'Sediment 
samples,  'Measuring  instruments,  Computers, 
Electrical  equipment,  Water  sampling,  Stream  dis- 
charge, Gages,  Sediments. 

A  programmable  calculator  connected  to  an  inter- 
face circuit  can  control  automatic  samplers  and 
record  streamflow  data.  The  circuit  converts  a 
voltage  representing  water  stage  to  a  digital  signal. 
The  sampling  program  logs  streamflow  data  when 
there  is  a  predefined  deviation  from  a  linear  trend 
in  the  water  elevation.  The  calculator  estimates 
suspended  sediment  discharge  from  rating  coeffi- 
cients for  the  gauging  site.  When  a  threshold  value 
of  accumulated  suspended  sediment  discharge  is 
reached,  the  calculator  sends  a  signal  to  the  inter- 
face circuit  that  activates  a  pumping  sampler.  The 
sampling  program  is  easily  updated,  and  data  are 
transferred  to  a  computer  by  using  a  digital  cas- 
sette recorder.  This  system  increases  sampling 
flexibility  and  efficiency.  (Author's  abstract) 
W87-03337 
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FEW  DATA  ABOUT  INDEPENDENT  PRODUC- 
ERS OF  HYDROELECTRICITY  IN  FRANCE, 
(QUELQUES  DONNEES  SUR  LA  PRODUC- 
TION HYDROELECTRIQUE  AUTONOME  EN 
FRANCE), 

Electricite  de  France,  Paris.  Direction  de  l'Equipe- 
ment. 

For  primary  bibliographic  entry  see  Field  8C. 
W87-02567 


STRUCTURING  OF  ECOLOGICAL  DATA  SETS 
BY  METHODS  OF  CORRELATION  AND 
CLUSTER  ANALYSIS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Polarokolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-02597 


STATISTICAL  TECHNIQUE  FOR  ANALYSIS 
OF  ENVIRONMENTAL  DATA  CONTAINING 
PERIODIC  VARIANCE  COMPONENTS, 

Northeast  Utilities  Service  Co.,  Hartford,  CT. 
E.  Lorda,  and  S.  B.  Saila. 

Ecological  Modelling,  Vol.  32,  No.  1-3,  p  59-69, 
June  1986.  2  fig,  9  ref. 

Descriptors:  *Statistics,  *Model  studies,  *Long 
Island  Sound,  'Data  interpretation,  'Harmonic  re- 
gression, 'Periodic  regression,  Fourier  series,  Bio- 
rhythms,  Waterford,  Connecticut,  Nuclear  power- 
plants,  Winter  flounder,  Impingement. 

A  statistical  technique  is  described  for  analyzing 
data  containing  periodic  variance  components 
when  the  observations  are  made  at  irregular  inter- 
vals. It  uses  a  less  constrained  version  of  harmonic 
or  periodic  regression  than  usually  is  employed. 
The  main  feature  of  this  method  is  that  a  known 
period  is  hypothesized  and  its  component  is  re- 
moved from  the  data  if  it  is  found  to  be  significant. 
This  is  in  contrast  to  searching  for  the  presence  of 
unknown  periodic  components  following  a  classic 
Fourier  series.  For  environmental  monitoring  pro- 
grams, biological  rhythms  may  create  special  prob- 
lems in  estimating  average  abundance  at  one  or 
more  stations  sampled  at  different  times.  Correct 
interpretations  of  sampling  data  of  this  type 
become  even  more  difficult  when  time  series  data 
are  obtained  at  irregular  intervals  and  the  objective 
is  trend  monitoring  for  environmental  disturb- 
ances. The  steps  in  the  analysis  are  described  in 
detail,  and  the  method  is  apphed  to  the  abundance 
of  winter  flounder  (Pseudopleuronectes  ameri- 
canus)  captured  at  the  intake  of  the  Millstone 
nuclear  power  plant,  Waterford,  Connecticut.  (Au- 
thor's abstract) 
W87-02599 


INTERACTIVE  ALGORITHM  FOR  THE  PA- 
RAMETER ESTIMATION  OF  COMPLEX  SYS- 
TEMS AND  ITS  APPLICATION  TO  AN  ECO- 
LOGICAL MODELLING  OF  AN  ACTUAL  JAP- 
ANESE LAKE, 

Science  Univ.  of  Tokyo  (Japan).  Dept.  of  Manage- 
ment Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-02600 


GENERALIZATION  AND  APPLICATIONS  OF 
TRACER  DISPERSION  DATA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-02620 


NEW  ANALOGUE  COMPUTER  FOR  THE 
STUDY  OF  PUMPING  TESTS  UNDER  FALL- 
ING WATER-TABLE  CONDITIONS, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-02854 


NURSERY  IRRIGATION-SYRINGE  SYSTEM 
THAT  MONITORS  ENVIRONMENTAL  PA- 
RAMETERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Physics. 

M.  C.  Riondo,  and  F.  T.  Davies,  Jr. 

Hortscience  HJHSAR,  Vol.  21,  No.  31,  p  523-524, 

June  1986.  2  fig,  2  ref. 

Descriptors:  'Digital  automated  irrigation  syringe, 
•Monitoring,  'Irrigation  cycles,  'Intermittent  irri- 
gation, 'Nurseries,  'Greenhouse  cultivation,  Hor- 
ticulture, Plant  growth,  Modeling,  Water  require- 
ments, Air  temperature,  Soil  temperature,  Plant 
water  relations,  Plant  physiology,  Irrigation. 

A  digital  automated  irrigation  syringe  (DAIS) 
system  is  described  that  monitors  environmental 
conditions  for  efficient  plant  cooling  and  water 
usage.  The  devices  consists  of  a  short-cycle  syringe 
irrigation  control  (intermittent  irrigation)  for  re- 
ducing heat  load  and  long  time  cycle  control  for 
applying  larger  volumes  of  water  during  predeter- 
mined irrigation  cycles.  The  syringe  (intermittent 
irrigation)  control  is  operated  by  selecting  thresh- 
old levels  based  on  soil  and  air  temperatures  and 
soil  moisture.  The  longer  time  cycle  control  is 
based  on  a  24-hr  cycle  that  provides  regular  cyclic 
irrigation  adjusted  for  daily  irrigation  numbers(s) 
and  time  length  of  each  irrigation.  The  DAIS 
system  can  be  used  in  nursery  container  and  green- 
house production  and  can  be  apphed  to  modeling 
of  growth  at  different  water  regimes  to  determine 
water  requirements  for  optimum  crop  growth. 
(Author's  abstract) 
W87-03107 


REGIONAL  ANALYSIS  OF  WATER  QUALITY 
IN  MAJOR  STREAMS  OF  THE  UNITED 
STATES, 

Woodward-Clyde  Consultants,  Englewood,  CO. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03284 


STATISTICAL  METHODS  FOR  RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  F.  Gaugush. 

Available  from  the  National  Technical  Information 

Service,     Springfield,     VA.     22161.     Instruction 

Report  E-86-2,  June  1986.  Final  Report.  216  p,  23 

fig,  44  tab,  23  ref,  append. 

Descriptors:  'Statistical  methods,  'Water  quality, 
'Reservoirs,  'Data  interpretation,  Statistical  analy- 
sis, Multivariate  analysis,  Monitoring. 

This  report  presents  an  introduction  to  the  statisti- 
cal analysis  of  water  quality  data.  Techniques  from 
the  use  of  simple  data  displays  to  the  application  of 
nonparametric  and  multivariate  statistics  are  pre- 
sented. Methods  of  data  display  are  presented  as  a 
means  of  becoming  familiar  with  the  data  and 
presenting  those  data.  Basic  descriptive  statistics 
are  discussed  as  a  means  to  summarize  the  typically 
large  data  sets  that  result  from  a  water  quality 
monitoring  program.  The  application  of  inferential 
statistics  to  make  sound  conclusions  about  differ- 
ences, relationships,  or  trends  within  the  data  is 
also  discussed.  All  of  these  methods  are  presented 
with  concise  and  clear  examples  using  actual  water 
quality  data.  The  report  also  provides  an  introduc- 
tion to  the  statistical  concerns  involved  in  sample 
design  that  are  necessary  for  the  proper  execution 
of  a  water  quality  monitoring  program.  (Author's 
abstract) 
W87-03322 
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8A.  Structures 


PERFORMANCE   OF   CHINA'S    ITRST   CON- 
CRETE CUT-OFF  WALL, 

Huazhong    Univ.    of   Science    and    Technology, 
Wuhan  (China).  Inst,  for  Hydroelectric  Energy 
Resources. 
D.  Zhau. 


Water  Power  and  Dam  Construction,  Vol.  38,  No. 
8,  p  24-25,  August  1986.  2  fig. 

Descriptors:  'Cut-off  walls,  'Flow  path,  'Leak- 
age, 'China,  'Grout  curtain,  Sedimentation,  Seis- 
mic activity,  Performance,  Groundwater  level, 
Dams,  Alluvial  deposits,  Coefficient  of  permeabil- 
ity. 

China's  first  concrete  cut-off  wall  was  built  in 
1960.  The  concrete  cut-off  wall,  together  with  a 
cement  grout  curtain  and  clay  filled  flanks,  form 
part  of  the  Baihe  main  dam  which  stands  on  alluvi- 
al foundations.  The  alluvial  deposits  concerned 
have  a  coefficient  of  permeability  of  800  m/d.  The 
cut-off  structure  covers  an  area  of  25  500  sq  m, 
with  a  maximum  length  and  depth  of  795  m  and  44 
m  respectively.  The  cut-off  structure  was  designed 
with  a  practical  half-life  of  50  years.  The  condition 
and  performance  of  the  structure  halfway  through 
through  that  period  is  reported.  (Alexander-PTT) 
W87-02689 


RCC:  A  DAM  REHAB  SOLUTION  UN- 
EARTHED, 

Portland  Cement  Association,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  8F. 
W87-02770 


EFFECTIVE  TECHNOLOGY  OF  CONSTRUCT- 
ING EARTH  STRUCTURES, 

Yu.  K.  Sevenard,  M.  P.  Pavchich,  and  O.  A. 

Pakhomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  12,  p  635-639,  December  1985.  4  fig,  4  ref. 

Translated  from  Gidtrotekhnicheskoe  Stroitel'stvo, 

No.  12,  p  4-7,  December  1985. 

Descriptors:  'Earthworks,  'Technology,  'Con- 
struction, 'Hydraulic  structures,  'Construction 
methods,  'Embankments,  'Structural  engineering, 
Flood  control,  Dikes,  Cofferdams,  Excavation, 
Cold  regions,  Rock  fill,  Cold  weather  construc- 
tion, Rock  excavation,  Excavation,  Leningrad, 
Russia. 

An  effective  technology  for  constructing  earth 
structures  was  developed  and  introduced  for  the 
construction  of  the  flood  control  complex  of  Len- 
ingrad, and  can  be  adapted  to  local  conditions 
elsewhere.  The  bulk  of  construction  and  installa- 
tion was  accounted  for  by  protective  dikes,  coffer- 
dams, and  other  earth  embankments.  The  technolo- 
gy and  design  features  are  discussed.  A  special 
problem  was  that  of  construction  in  winter,  when, 
owing  to  the  thick  ice  cover  in  the  bay,  it  becomes 
impossible  to  dump  soil  into  the  water.  An  original 
solution  was  developed,  using  two  floating  cranes 
advancing  into  the  bay  as  the  front  of  the  earth- 
works advanced.  This  method  operated  reliably 
over  several  winter  seasons.  (Doria-PTT) 
W87-02864 


CHARACTERISTICS  OF  THE  STATIC  PER- 
FORMANCE OF  DAMS  RESERVOIRED  HY- 
DROELECTRIC STATIONS, 

A.  N.  Marchuk,  A.  A.  Khrapkov,  Y.  N. 
Tsukerman,  and  M.  A.  Marchuk. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.   12,  p  646-652,  December  1985.  7  fig,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  12,  p  12-16,  Decemberl985. 

Descriptors:  'Performance  evaluation,  'Dams, 
'Reservoirs,  'Hydroelectric  plants,  'Stress  analy- 
sis, Powerplants,  Concrete  dams,  Structural  engi- 
neering, Hydraulic  structures,  Dam  design,  Dam 
stability,  Dam  construction,  Foundation  failure, 
Concretes. 

The  location  of  powerhouses,  for  hydroelectric 
stations  near  the  dam  is  economically  advanta- 
geous. However,  an  analysis  of  the  stress-strain 
state  of  the  largest  concrete  dams  on  the  basis  of 
on-site  observations  showed  certain  shortcomings 
of  this  design.  One  factor  involved  was  the  in- 
crease in  deformation  of  foundations  under  down- 
stream shoulders  of  the  powerhouse  sections  of 
dams.  The  state  of  stress  of  a  dam  and  foundation 
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from  the  main  static  loads  was  examined.  Hydro- 
static pressure  from  the  upper  pool  (normal  pool 
level  296.25  m),  dead  weight,  and  uplift  taken  from 
the  data  of  on-site  observations  were  taken  into 
account  with  the  seasonal  temperature  fluctuations. 
The  very  cold  winter  of  1977  was  selected  for 
calculations  of  negative  temperatures.  To  eliminate 
the  static  load  shortcoming,  it  was  necessary  to 
provide  measures  in  the  designs  to  increase  the 
rigidity  of  the  foundation  under  the  downstream 
shoulder  of  the  dam.  This  requires:  (1)  increasing 
the  distance  between  the  foundation  of  the  down- 
stream face  and  axis  of  the  turbine-generator  units, 

(2)  not  allowing  large  differences  in  the  elevations 
of  the  base  of  the  dam  and  hydroelectric  station, 

(3)  providing   for   grouting,   and   (4)   maximally 
shorten  the  time  between   rock  excavation  and 
placing  the  concrete  in  the  pits.  (Doria-PTT) 
W87-02866 


EFFECT  OF  THE  SHAPE  OF  THE  TRANSI- 
TION SECTION  ON  HEAD  LOSSES  IN  IN- 
TAKES OF  A  PUMPED-STORAGE  STATION, 

I.  E.  Mikhailov,  and  A.  I.  Kuz'menko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  652-660,  December  1985.  4  fig,  1  tab,  2 
ref.   Translated   from   Gidrotekhnicheskoe   Stroi- 
tel'stvo,  No.  12,  p  16-21,  Decemberl985. 

Descriptors:  *Pumped  storage,  'Hydroelectric 
plants,  'Head  loss,  'Intakes,  'Hydraulic  engineer- 
ing, 'Hydraulic  design,  Storage,  Powerplants,  Hy- 
draulic structures,  Reservoirs,  Structural  engineer- 
ing. 

The  effect  of  various  structural  elements  on  head 
loss  in  the  intakes  of  upper  reservoirs  of  pumped- 
storage  stations,  was  studied.  It  was  found  that  in 
intakes  for  straight  variants  and  for  layouts  with 
bends,  the  coefficients  of  head  losses  in  the  pump 
operating  regime  are  two  to  three  times  greater 
than  in  the  turbine.  The  bend  affects  the  value  of 
losses  in  elements  of  the  intake  located  above  it,  so 
that  a  reliable  value  of  the  resistance  coefficient  of 
an  intake  with  a  bend  in  the  pump,  can  be  obtained 
only  experimentally.  Intakes  with  various  degrees 
of  expansion,  and  transition  section  2  from  a  circle 
to  a  rectangle  located  between  the  bend  and  intake 
proper,  have  smaller  head  losses  than  intakes  with 
transition  section  1  from  a  circle  to  a  square  for  all 
angles  of  turn  of  the  bend,  both  in  the  pump  and  in 
the  turbine  regimes.  In  the  turbine  operating 
regime,  the  total  coefficients  of  head  loss  increases 
with  an  increase  of  the  angle  of  the  turn  of  the 
bend.  Additional  results  are  discussed.  (Doria- 
PTT) 
W87-02867 


EXPERIENCED^  THE  MANUFACTURE  AND 
INSTALLATION  OF  THE  REINFORCED  CON- 
CRETE-ENCASED STEEL  PIPELINES  OF  THE 
ZAGORSK  PUMPED-STORAGE  STATION, 

A.  E.  Redreev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  671-679,  December  1985.  8  fig.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  27-32,  December  1985.  8  fig. 

Descriptors:  'Fabrication,  'Installation,  'Pipelines, 
•Pumped  storage,  'Hydroelectric  plants,  'Steel, 
'Reinforced  concrete,  'Hydraulic  structures,  Stor- 
age, Powerplants,  Concretes,  Construction,  Hy- 
draulic construction,  Technology,  Economic  as- 
pects, Costs,  Construction  costs. 

At  the  Zagorsk  pumped-storage  station,  designs 
and  technology  of  off-site  manufacture  of  rein- 
forced concrete-encased  steel  pressure  pipeline 
were  highly  efficient,  and  reduced  labor  expendi- 
tures compared  with  on-site  fabrication  and  per- 
mited  much  of  the  work  to  be  performed  at  casting 
yards  under  industrial  conditions.  The  creation  of 
unique  mechanisms  and  equipment  for  manufactur- 
ing and  installing  the  links  of  the  pipeline,  united 
into  a  single  technological  flow,  made  it  possible  to 
considerably  increase  labor  productivity  during  the 
manufacture  and  installation  of  the  pipeline 
throughout  construction  of  the  Zagorsk  pumped- 
storage  station.  The  productivity  of  the  entire  tech- 
nological line  is  determined  by  the  productivity  of 
manufacturing  the  reinforcing  cages,  while  a  de- 


veloped quality-control  system  provides  a  high 
quality  of  work.  Intermediate  buffer  storage  be- 
tween the  operation  of  the  flow,  made  it  possible 
to  provide  a  functional  plant-type  technological 
flow,  for  the  series  production  of  unique  structures. 
The  development  and  introduction  of  the  special  2 
x  50-ton  installation  mechanism  considerably  in- 
creased the  reliability  and  flexibility  of  the  installa- 
tion scheme  and  reduced  the  labor  intensity  of 
installation.  (Doria-PTT) 
W87-02869 


PSKEM  HYDRO  DEVELOPMENT  ON  THE 
PSKEM  RIVER, 

V.  P.  Nikonorov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  680-687,  December  1985.  4  fig.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  33-37,  December  1985. 

Descriptors:  'Hydroelectric  plants,  'Pskem  River, 
'Water  resources  development,  'Hydraulic  engi- 
neering, 'Hydraulic  design,  Powerplants,  Water 
supply,  Engineering,  Hydraulic  structures,  Reser- 
voirs, Resources  development,  Water  supply  de- 
velopment, Economic  aspects,  Dam  design,  Con- 
struction engineering,  Tunnels,  Excavation,  Con- 
struction, Russia. 

The  Pskem  River  flows  through  the  territory  of 
the  Uzbek  SSR,  with  a  basin  located  in  mountain- 
ous regions,  and  a  drop  of  740  m.  The  potential 
hydropower  resources  of  the  Pskem  River  are  3.6 
billion  kWh.  A  cascade  of  four  hydro  develop- 
ments is  proposed  for  using  the  water  resources  of 
the  river,  with  an  installed  capacity  of  1250  MW, 
and  a  normal  annual  production  of  electrical 
energy  of  3056  GWh.  This  development,  with  its 
multipurpose  reservoir,  solves  the  problem  of  pro- 
viding a  firm  water  supply  to  the  population  and 
industry  of  the  Tashkent-Chirchik  agglomeration. 
It  also  compensates  seasonal  power  regulation  of 
the  runoff  with  participation  in  covering  the  peak 
loads,  creates  favorable  conditions  for  recreational 
activities  developes  the  infrastructure  of  the 
region,  and  improves  water  supply  to  agriculture. 
The  design  and  economic  aspects  of  the  develop- 
ment are  discussed.  (Doria-PTT) 
W87-02870 


METEOROLOGICAL   DATA   ANALYSIS   FOR 
DRAINAGE  SYSTEM  DESIGN, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-02882 


WATERLINE  PROBLEMS  CAN  BE  AVOIDED 
WITH  CARE  AND  TESTING, 

MEI-Charlton,  Inc.,  Portland,  OR. 

D.  Valley. 

Public  Works  PUWOAH,  Vol.  117,  No.  7,  p  61-62, 

July  1986. 

Descriptors:  'Materials  testing,  'Maintenance, 
Construction  joints,  Pipelines,  Pipes,  Conveyance 
structures,  Temperature. 

A  number  of  waterline  failures  were  examined,  and 
although  none  of  these  failures  were  identical  in 
nature  they  all  pointed  to  certain  common-sense 
precautions  that  can  be  taken.  A  cast  iron  water- 
line  failed  because  the  protective  coating  on  the 
pipe  was  missing  from  30  percent  of  the  exterior 
surface,  which  corroded  the  pipe  beyond  repair. 
One  central  Oregon  city  tested  a  12-inch  municipal 
waterline  that  had  failed  a  hydrostatic  test  after 
installation.  Several  joints  were  removed,  and  had 
to  be  taken  to  a  lab  for  testing.  Time  and  a  great 
deal  of  money  could  have  been  saved  if  the  joints 
had  been  tested  prior  to  installation.  A  third  case 
took  place  in  a  Rocky  Mountain  city  where  a  1 10- 
inch  welded  steel  pipe  joint  developed  circumfer- 
ential cracks  near  the  inside  of  the  lap  joint  fillet 
weld  during  installation.  It  was  found  that  the 
metal  had  a  very  low  notch  toughness  at  low 
temperatures  (40  F  and  below).  While  the  pipe  was 
fine  in  normal  conditions  it  became  brittle  in  the 
cold  temperature  in  which  it  was  installed.  The 
conclusions  to  be  drawn  from  this  is  that  care  and 


common  sense  must  be  practiced  in  all  phases  of 
design  and  installation.  (Khumbatta-PTT) 
W87-02904 


PUMP   STATION   GETS   NAVY   DISCHARGE 
AND  NEW  LD7E  AS  CTVTLIAN, 

Tatman  and  Lee  Associates,  Wilmington,  DE. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-02925 


CORDLESS  GEO-DATA  LINK, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-03031 


BOREHOLE  TELEVISION  FOR  GEOTECHNI- 
CAL  INVESTIGATIONS, 

Westinghouse  Electric  Corp.,  Horseheads,  NY.  In- 
dustry and  Government  Tube  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-03032 


DESIGNING  INTAKES  TO  AVOID  FREE-SUR- 
FACE VORTICES, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-03034 


COMPUTATION  OF  HYDRAULIC  TRAN- 
SIENTS IN  COMPLEX  HYDRO  SCHEMES, 

Hydraulic  Engineering  Research  Inst.,  Bucharest 

(Romania). 

M.  Popescu. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38.  No.  9,  p  35-40,  September 

1986.  4  fig,  9  ref,  append. 

Descriptors:  'Hydroelectric  power,  'Computation 
procedure,  'Surge  tanks,  'Hydraulic  transients, 
•Liapunov  function,  Reservoirs,  Tunnels,  Con- 
duits, Incompressible  fluid  models,  Differential 
equations,  Mathematical  models,  Tismana  Hydro 
Station,  Romania,  Numerical  analysis. 

A  general  procedure  is  described  for  computation 
of  hydraulic  transients  in  complex  hydro  schemes 
(e.g,  involving  several  reservoirs,  tunnels,  surge 
tanks,  and  power  stations).  A  study  of  hydraulic 
transients  was  conducted  in  relation  to  the  circum- 
stances of  the  Cerna-Motru-Tismana  hydro  com- 
plex (Romania).  The  model  of  incompressible  fluid 
was  used  and  differential  equations  were  written 
with  respect  to  conduits  between  surge  tanks  and 
continuity  equations  with  respect  to  the  points 
connecting  surge  tanks  and  tunnels.  The  numerical 
procedure  is  set  forth  for  the  case  of  three  surge 
tanks  and  examples  of  results  are  given  for  two 
applications:  a  theoretical  hydro  plant  with  three 
surge  tanks  and  the  Tismana  (Romania)  hydro 
stations,  which  has  secondary  shafts  located  at 
levels  above  500  m.  The  Liapunov  function  ap- 
proach was  used  to  obtain  the  critical  (horizontal) 
cross-sectional  area  of  a  surge  tank;  how  this  is 
done  is  described.  Numerical  tests  confirmed  the 
compatibility  of  Liapunov  function  results  with 
those  obtained  by  direct  numerical  analysis,  con- 
firming that  this  function  may  be  used  for  prelimi- 
nary design  of  surge  tanks.  (Rochester-PTT) 
W87-03036 


ROCKFALL-INDUCED    WAVES    IN    RESER- 
VOIRS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8E. 

W87-03037 


COMPUTERIZED     LAYOUT     GENERATION 
FOR  SANITARY  SEWERS, 

Yarmouk  Univ.,  Irbid  (Jordan).  Dept.  of  Civil  En- 
gineering. 

S.  Tekeli,  and  H.  Belkaya. 
Journal  of  Water  Resources  Planning  and  Manage- 
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lent  (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  500- 
15,  October  1986.  4  fig,  8  tab,  16  ref,  append. 

tescriptors:  'Computer  programs,  'Algorithms, 
Sanitary  engineering,  'Design  criteria,  'Sewer 
ystems.  Wastewater,  Gravity  flow,  Hydraulic 
esign,  Computers  Cost  analysis,  Water  transport, 
Jet  work  design,  Mathematical  studies. 

i  layout  generation  algorithm,  (LGA)  is  devel- 
ped  for  generation  of  sanitary  sewer  layouts, 
sing  a  standard  shortest  path  algorithm.  For  selec- 
ion  of  the  shortest  path  from  each  manhole  to  the 
inal  outlet,  three  sewer  cost  measures  were  formu- 
ited  from  the  data  on  sewer  lengths  and  surface 
levations  at  the  manholes.  EX  measure,  which 
equires  the  definition  of  a  hypothetical  excavation 
olume  for  each  sewer  from  the  minimum  cover 
epth  and  sewer  slope,  yielded  the  minimal  exca- 
ations  and  invert  depths  when  the  generated  lay- 
uts  were  hydraulically  designed.  The  results  were 
s  good  as,  or  better  than,  the  layouts  recommend- 
d  for  networks  with  up  to  70  manholes.  Due  to 
omputer  memory  restrictions,  the  larger  networks 
nust  be  subzoned  for  subsequent  superposition, 
juidelines  are  developed  for  subzoning  as  well  as 
eneral  implementation  from  testing  of  LGA  with 
arious-sized  networks.  (Author's  abstract) 
V87-03062 


SOLUTION  OF  PMP  COOPERATIVE  STUD- 
ES, 

rorps  of  Engineers,  Washington,  DC. 

:.  A.  Stallings,  A.  G.  Cudworth,  E.  M.  Hansen, 

nd  W.  A.  Styner. 

ournal  of  Water  Resources  Planning  and  Manage- 

aent  (ASCE)  JWRMD5,  Vol.  112,  No.  4,  p  516- 

26,  October  1986.  4  fig,  14  ref. 

Descriptors:  'Model  studies,  'Probable  maximum 
irecipitation,  'Spillways  'Hydrologic  models,  *In- 
ormation  exchange,  Flood  profiles,  Hydrometeor- 
•logy,  Storms,  Floods,  Design  flood,  Statistical 
inalysis,  Spillway  capacity,  Catchment  areas, 
Design  standards,  Dams. 

^  brief  prospective  of  hydrologic  analysis  used  for 
he  determination  of  spillway  sizing  is  presented, 
rhe  procedures  for  determining  a  reasonable  upper 
unit  of  flood  potential  for  a  given  drainage  basin  is 
lescribed.  In  1936  The  National  Weather  Service 
ind  the  Corps  of  Engineers  reached  a  cooperative 
igreement  whereby  meteorologists  of  the  Weather 
Service  would  use  their  professional  capabilities  to 
levelop  probable  maximum  precipitation  (PMP) 
stimates.  This  paper  highlights  the  history  of  hy- 
Irometeorological  aspects  used  in  the  design  selec- 
ion  process  of  dams,  spillways,  and  appurtenances. 
Jniform  techniques  are  of  paramount  importance 
>ecause  of  the  issues  involved  in  dam  safety.  A 
>rime  consideration  is  that  the  language  of  the 
neteorologist  and  the  language  of  the  hydrologist 
ire  becoming  more  similar.  These  two  disciplines 
nust  work  together  to  ensure  a  quality  product.  In 
•ecent  years  the  Bureau  of  Reclamation  and  the 
Soil  Conservation  Service  have  joined  forces  with 
:he  Weather  Service  and  the  Corps  of  Engineers, 
n  the  preparation  of  hydrometeorological  reports, 
rhe  four  agencies  are  presently  engaged  in  a  major 
study  of  maximum  precipitation  for  the  northwest 
United  States.  Information  on  major  storms  and 
floods  is  included  that  supports  the  hydrometeoro- 
logical approach.  The  major  federal  dam  agencies 
ire  meeting  regularly  and  are  using  the  same  hy- 
irometeorological  approach  to  size  spillways.  (Au- 
thor's abstract) 
W87-03063 


ITME  AND  TIDE  ARE  RIGHT  FOR  THE 
SEVERN  BARRAGE, 

H.  Gavaghan. 

New  Scientist  NWSCAL,  Vol.  Ill,  No.  1517,  p 

21-22,  17  July  1986. 

Descriptors:  'Tidal  powerplants,  'Severn  Barrage, 
•Cost  analysis,  'Siltation,  England,  British  Gov- 
ernment, Hydroelectric  powerplants,  Financing, 
Private  investment,  Cooperative  ventures. 

The  British  Government  recently  announced  its 
support  for  a  feasibility  stud  of  the  barrage  hydro- 


power  scheme  projected  to  cross  the  Severn  Estu- 
ary. The  Severn  Tidal  Power  Group  estimated  that 
a  barrage  between  Weston-super-Mare  and  Cardiff 
could  have  a  capacity  of  7200  megawatts,  provide 
45000  jobs  during  construction,  and  generate  be- 
tween 25000  and  30000  more  jobs  in  manufacturing 
and  recreational  industries.  It  would  cost  5500 
million  pound  sterling  to  build.  An  alternative 
scheme  would  cost  about  one-fifth  as  much,  but 
produce  2.8  thousand  billion  kWh  annually  com- 
pared to  14.4  thousand  billion  kWh  annually  for 
the  larger  project.  Obstacles  to  the  approach  in- 
clude a  possible  siltation  problem  in  the  estuary 
and  an  insufficient  rate  of  return  to  attract  private 
investment.  It  is  considered  suitable  for  a  public 
project  or  for  a  private-public  cooperative  venture. 
(Rochester-PTT) 
W87-03091 


DESIGNING  FOR  FLOW, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 

Engineering. 

R.  M.  Koerner. 

Civil  Engineering  CEWRA9,  Vol.  56,  No.  10,  p 

60-62,  October  1986.  4  fig,  2  tab. 

Descriptors:  'Design  citeria,  'Flow  characterisi- 
tics,  'Materials  engineering,  Design  standards, 
Design  flow,  Specifications,  Hydraulic  gradient. 

A  test  device  that  experimentally  evaluated  the 
hydraulic  characterisitics  of  high  drainage  compos- 
ite cores  was  developed  to  generate  design  data  for 
geotechnical  engineering  applications.  The  test 
device  was  capable  of  handling  up  to  100  gpm, 
hydraulic  gradients  from  0.06  to  2.0  and  applied 
pressures  up  to  30  psi  for  indefinitely  long  times. 
The  large  size  of  the  specimens  (12  by  18  in.)  is 
quite  important  because  the  flow  regime  through 
the  various  cores  is  very  complex  and  deviations 
from  full  scale  situations  must  be  kept  to  a  mini- 
mum. Working  with  large  test  specimens  trends  to 
avoid  scale  effects.  It  was  concluded  that  a  mini- 
mum flow  rate  at  a  stipulated  hydraulic  gradient 
and  applied  pressure  must  be  considered  when 
specifying  geotextiles.  (Michael-PTT) 
W87-03125 


USE  OF  GROUTING  WHEN  DRIVING 
THROUGH  THE  ROCK  BURST  ZONE  IN  THE 
DANGARA  IRRIGATION  TUNNEL, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-03181 


RESTORATION  OF  PD?E  DRAINAGE  IN 
FOUNDATIONS  OF  HYDRAULIC  STRUC- 
TURES ON  CARBONATE  ROCKS, 

L.  V.  Mazurenko,  A.  V.  Shipilov,  K.  I.  Anisimov, 
and  A.  V.  Gorenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  107-110,  February  1986.  2  fig,  5  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
2,  p  33-34,  February  1986. 

Descriptors:  'Pipes,  'Drainage  systems,  'Hydrau- 
lic structures,  'Carbonate  rocks,  Italy,  Tunisia, 
Russia,  Soil  permeability,  Drainage,  Acids,  Mainte- 


It  is  known  from  the  practice  of  operating  dams, 
navigation  locks,  and  other  hydraulic  structures 
what  high  requirements  are  imposed  on  the  reli- 
ability and  service  life  of  drainage  systems  in  their 
foundations.  Nevertheless,  it  is  often  necessary  to 
construct  these  structures  on  easily  and  moderately 
soluble  rocks,  such  as  loose  limestones,  subjected 
to  processes  of  chemical  piping.  Thus,  the  Harlan 
County  (USA),  Pontesei  and  Vaiont  (Italy), 
Kasseb  (Tunis),  Chirkei  and  Dubossary  (USSR), 
and  other  dams  are  located  on  carbonate  rocks, 
where  the  unimpeded  development  of  chemical 
piping  can  lead,  and  sometimes  does  lead,  to  a 
marked  increase  of  permeability  of  the  soil,  to  the 
formation  of  concentrated  seepage  pathways,  and 
also  to  the  loss  of  stability  of  the  soil.  With  con- 
struction under  such  conditions,  drainage  systems 
under  the  hydraulic  structures,  clogging  of  the 
drainage  by  products  of  disintegration  of  the  foun- 
dation and  its  failure  are  observed.  When  designing 
drained  hydraulic  structures  on  carbonate  rocks 
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subject  to  piping  processes,  it  is  necessary  to  pro- 
vide for  the  possibility  of  periodic  inspections  of 
the  drainage  systems,  and  cleaning  in  the  case  of 
clogging  by  products  of  chemical  piping.  When 
conducting  works  on  the  restoration  of  drainage  in 
cases  where  clogging  by  the  disintegration  prod- 
ucts of  carbonate  rocks  of  the  foundation,  good 
results  are  obtained  by  measures  combining  disso- 
lution of  the  mineral  deposits  by  hydrochloric  acid 
with  mechanical  cleaning  of  the  drains  by  specipJ 
jet  hose  nozzles.  When  performing  restoration 
works  in  drainage  systems  using  acid,  strict  control 
of  the  concentration  of  acid  entering  the  water 
basin  after  flushing  the  drains  is  imperative.  (Lantz- 
PTT) 
W87-03184 


DIMENSIONLESS  ANALYSIS  OF  OPTIMUM 
DESIGNS, 

V.  A.  Makarov,  and  Y.  N.  Tyukhanov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  111-115,  February  1986.  2  tab,  6  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
2,  p  35-38,  February  1986. 

Descriptors:  'Dimensional  analysis,  'Hydraulic 
design,  'Mathematical  analysis,  Mathematical  stud- 
ies, Hydraulic  structures,  Hydraulic  machinery, 
Optimization. 

Problems  of  selecting  the  optimum  variant  of  a 
design  on  the  basis  of  some  dominant  criterion  are 
often  encountered  in  design  practice.  In  this  case, 
striving  to  obtain  the  most  reliable  result,  taking 
into  account  the  maximum  number  of  influencing 
factors,  leads  to  complications  of  calculated  rela- 
tions, due  to  the  inclusion  of  additional  quantities 
without  due  analysis,  all  of  which  affect  the  final 
conclusions.  Presented  here  is  a  mathematical  anal- 
ysis of  the  region  with  stability  of  optimization  of 
the  design  velocity  of  water  in  power  conduits  of  a 
hydroelectric  station.  The  use  of  dimensionless 
analysis  proved  to  be  an  effective  method  for  esti- 
mating the  boundaries  of  the  region  of  stability  in 
the  optimization  of  designs.  This  permits  reducing 
the  volume  of  calculations  by  eliminating  little 
representative  factors,  the  absolute  value  of  which 
is  less  than  the  value  of  the  error  in  determining 
the  dominant  costs.  A  correct  estimation  of  the 
region  of  stability  of  solutions  in  optimization 
problems,  in  addition  to  simplifying  calculations, 
permits  taking  into  account  real  design  and  indus- 
trial factors  not  having  a  direct  quantitative  evalua- 
tion, and  overlooked  in  calculations.  This  then 
promotes  making  the  best  technological  and  feasi- 
ble technical  decision.  (Lantz-PTT) 
W87-03185 


CONSTRUCTION  OF  DAMS  ON  SODLS  CON- 
TAINING SOLUBLE  SALTS, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-03186 


DEVELOPMENT  OF  A  COLLISION  TOLER- 
ANT PILE  STRUCTURE  CONCEPT, 

New  Hampshire  Univ.,  Durham. 

M.  R.  Swift,  and  K.  C  Baldwin. 

Ocean  Engineering  OCENBQ,  Vol.  13,  No.  2,  p 

131-156,  1986.  18  fig,  3  tab,  6  ref. 

Descriptors:  'Structural  engineering,  'Piles,  'Per- 
formance evaluation,  'Structural  behavior,  'Simu- 
lation analysis  Rigid  foundations,  Collision  tolerant 
pile  structure,  Navigation,  Buoys,  Mathematical 
models,  Model  studies,  Computer  models. 

A  Collision  Tolerant  Pile  Structure  (CTPS)  for 
deploying  navigation  aids  was  developed  having 
the  ability  to  sustain  collisions  by  barge  traffic.  The 
CTPS  concept  consists  of  the  aid  itself  mounted  at 
the  top  of  a  pile  which  is  hinged  at  the  mudline. 
The  hinge  is  omnidirectional,  possesses  complete 
downward  articulation,  and  provides  a  restoring 
moment  to  return  the  structure  to  the  vertical 
position.  To  serve  as  a  design  tool,  mathematical 
models  were  developed  for  simulating  pile  dynam- 
ics during  operating,  hurricane  and  collision  condi- 
tions. Using  preliminary  modeling  results,  a  hinge 
component  consisting  of  a  central  universal  joint, 
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peripheral  stay  arrangement  was  selected.  A  design 
based  on  this  concept  was  developed,  and  a  physi- 
cal scale  (1/15)  model  was  built  for  testing.  Initial 
experiments  were  conducted  out  of  water  to  evalu- 
ate hinge  stiffness  characteristics,  then  uniform 
current  tests  were  conducted  at  the  Coast  Guard 
Academy's  circulating  water  channel.  Results  from 
both  experiments  indicate  that  the  CTPS  has 
enough  stiffness  to  remain  sufficiently  vertical 
while  acted  upon  by  current,  wind  and  wave  load- 
ings. Collision  experiments  carried  out  at  the  UNH 
indoor  pool,  showed  that  the  pile  can  endure  barge 
collisions.  A  final  computer  model  simulation  pre- 
dicted that  the  full-scale  CTPS  design  presented 
here  should  meet  the  design  requirements.  (Au- 
thor's abstract) 
W87-03219 


PROCEEDINGS:  CE  WORKSHOP  ON  DESIGN 
AND  OPERATION  OF  SELECTIVE  WITH- 
DRAWAL INTAKE  STRUCTURES. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  June  24-28,  1985, 
San  Francisco,  California.  Miscellaneous  Paper 
HL-86-3,  May  1986.  Final  Report.  202  p. 

Descriptors:  'Conferences,  'Selective  withdrawal, 
•Outlets,  'Intakes,  'Structural  engineering,  Infor- 
mation exchange,  Discharge  capacity,  Water  qual- 
ity management,  Reservoir  operation. 

The  objective  of  the  workshop  was  to  assemble  the 
personnel  within  the  Corps  of  Engineers  (CE)  who 
have  had  experience  in  the  design  and  operation  of 
selective  withdrawal  structures  and  thereby  pro- 
vide a  forum  for  information  exchange  and  identifi- 
cation of  common  problems  arising  in  either  design 
or  operation  of  these  structures.  Papers  were  solic- 
ited from  across  the  CE  and  the  resulting  mix  of 
topics  represents  a  significant  portion  of  the  avail- 
able information  and  experience  within  the  CE  on 
design  and  operation  of  selective  withdrawal  struc- 
tures. At  the  workshop,  two  items  of  structure 
design  were  highlighted  in  presentations  and  dis- 
cussions: discharge  capacity  and  multilevel  with- 
drawal flexibility.  Limited  capacity  and  limited 
flexibility  were  identified  as  the  most  common 
constraints  in  meeting  particular  water  quality  ob- 
jectives. Another  common  problem  cited  in  the 
papers  was  the  long-term  modifications  of  the 
project's  operational  objectives  and,  as  a  conse- 
quence, the  lack  of  capability  to  meet  the  present 
objectives  with  the  existing  structure.  Case  studies 
of  structural  and  operational  modifications  to  meet 
release  objectives  were  presented.  (See  also  W87- 
03222  through  W87-03247)  (Author's  abstract) 
W87-03221 


HYDRAULIC  DESIGN  OF  THE  SELECTIVE 
WITHDRAWAL  STRUCTURES  OF  THE  LOST 
CREEK  DAM, 

Army  Engineer  District,  Portland,  OR. 
F.  Hall. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  19-21,  1  fig. 

Descriptors:  'Dam  design,  'Water  quality  control, 
•Selective  withdrawal,  'Lost  Creek  Dam,  'Hy- 
draulic design,  Discharge  measurement,  Head  loss, 
Flow  velocity,  Nitrogen. 

The  hydraulic  design  of  a  selective  withdrawal 
structure  for  the  Lost  Creek  Dam  is  based  on  a 
single  wet  well  design.  Operating  parameters  such 
as  discharge  rate,  head  loss  and  flow  velocity  are 
discussed,  along  with  the  structural  measurements 
of  the  dam.  The  design  of  the  structure  also  incor- 
porates a  method  to  retain  a  nitrogen  supersatura- 
tion  level  downstream,  enabling  a  multimillion 
dollar  fish  hatchery  to  continue  operation.  (See 
also  W87-0322I)  (Lantz-PTT) 
W87-03223 


HYDRAULIC  DESIGN  OF  THE  SELECTIVE 
WITHDRAWAL  STRUCTURES  OF  THE  AP- 
PLEGATE  DAM, 


Army  Engineer  District,  Portland,  OR. 
F.  Hall. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  22-25,  2  fig. 

Descriptors:  'Dam  discharge,  'Water  quality  con- 
trol, 'Selective  withdrawal,  'Applegate  Dam, 
'Hydraulic  design,  Discharge  measurement,  Head 
loss,  Flow  velocity,  Temperature. 

The  hydraulic  design  of  this  withdrawal  structure 
is  based  on  a  dual  wet  well  design.  Operating 
parameters  such  as  discharge  rate,  head  loss  and 
flow  velocity  are  discussed,  along  with  the  struc- 
tural measurements  of  the  dam.  The  design  of  the 
structure  also  incorporates  a  method  which  aids  in 
regulating  the  temperature  requirements  for  fish 
enhancement  at  a  fishery  downstream.  (See  also 
W87-03221)  (Lantz-PTT) 
W87-03224 


HYDRAULIC  DESIGN  OF  THE  SELECTIVE 
WITHDRAWAL  STRUCTURES  AT  THE  ELK 
CREEK  DAM, 

Army  Engineer  District,  Portland,  OR. 
F.Hall. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  26-27,  1  fig. 

Descriptors:  'Dam  design,  'Water  quality  control, 
'Selective  withdrawal,  'Elk  Creek  Dam,  'Hy- 
draulic design,  Discharge  measurement,  Head  loss, 
Flow  velocity. 

The  hydraulic  design  of  a  selective  withdrawal 
structure  for  the  Elk  Creek  Dam  is  based  on  a 
single  wet  well  design.  Operating  parameters  such 
as  discharge  rate,  head  loss  and  flow  velocity  are 
discussed,  along  with  the  structural  measurements 
of  the  dam.  The  design  of  the  structure  also  incor- 
porates a  method  to  retain  a  nitrogen  supersatura- 
tion  level  downstream,  enabling  a  multimillion 
dollar  fish  hatchery  to  continue  operation.  (See 
also  W87-03221)  (Lantz-PTT) 
W87-03225 


MODELING  OF  SELECTIVE  WITHDRAWAL 
INTAKE  STRUCTURES, 

Army  Engineer  District,  Fort  Worth,  TX. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03230 


BLOOMTNGTON    DAM,    POTOMAC    RIVER 
WATER  QUALITY  OUTLET, 

Corps  of  Engineers,  Omaha,  NE. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-03231 


WATER  QUALITY  OUTLET  WARM  SPRINGS 
DAM, 

Corps  of  Engineers,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03232 


HYDRAULIC  DESIGN:  BLOOMESfGTON 
LAKE  AND  F.  E.  WALTER  DAM  PROJECTS 
SELECTIVE  WITHDRAWAL  STRUCTURES, 

Corps  of  Engineers,   Baltimore,   MD.   Baltimore 
District. 
D.  Seibel. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  71-76,  3  fig. 

Descriptors:  'Bloomington  Lake,  *F.E.  Walter 
Dam,  'Selective  withdrawal,  'Water  quality  con- 
trol, Dam  design,  Gates,  Reservoirs,  Bear  Creek, 
Nebraska,  Hydroelectric  plants. 

Bloomington's  selective  withdrawal  structures 
(SWS)  was  designed  by  the  Omaha  District,  who 
also  designed  Warm  Springs.  The  wet  well  is  in 
effect  a  small  standpipc  with  a  short  radius  bend  at 


its  bottom  to  direct  water  towards  the  discharge 
control  (or  quality  control  (QC))  gate.  The  wet 
well  has  multiple  inlets  discharging  into  it  at  a  90 
degree  angle  with  no  flare  or  transition  to  guide 
the  flow  into  the  wet  well.  Also,  the  wet  well  does 
not  extend  above  the  conservation  pool  level.  A 
small  diameter  air  vent  is  provided  at  the  top  of 
each  wet  well.  At  pool  levels  approaching  the 
conservation  pool  level,  water  is  forced  up  into  the 
air  vent.  In  addition,  at  large  QC  gate  settings,  (Le., 
discharges  approaching  the  capacity  of  the  SWS) 
the  intake  tower  was  observed  to  vibrate.  The 
program  of  testing  currently  underway  to  deter- 
mine the  cause  of  the  vibration  will  be  presented 
along  with  some  preliminary  findings.  Also,  a  pri- 
vate interest  is  currently  developing  a  proposal  to 
add  hydropower  to  the  project.  The  design  of  the 
new  multi-level  intake  tower  which  was  necessitat- 
ed by  a  proposal  to  raise  the  reservoir  (Bear  Creek) 
behind  F.  E.  Walter  Dam  250  ft  is  presented.  The 
selective  withdrawal  system  was  designed  using 
state-of-the-art  design  guidance.  The  system  com- 
ponents were  made  as  large  as  possible  to  minimis 
velocity  effects.  In  an  attempt  to  avoid  problems 
similar  to  those  presently  being  experienced  at  the 
Bloomington  project  by  the  hydropower  proposal, 
provisions  for  later  hydropower  addition  were 
made  in  the  design  of  the  F.  E.  Walter  intake 
structure.  (See  also  W87-03221)  (Lantz-PTT) 
W87-03233 


DETERMINATION  OF  SELECTIVE  WITH. 
DRAWAL  SYSTEM  CAPACITY  FOR  EVTAKE 
TOWER  DESIGN, 

Corps  of  Engineers,   Baltimore,   MD.   Baltimore 

District. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03234 


DESIGN  OF  SELECTIVE  WITHDRAWAL 
INTAKE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  P.  Holland. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  99-104,  14  ref. 

Descriptors:  'Selective  withdrawal,  'Water  qual- 
ity control,  'Intakes,  'Structures,  Hydraulic  prop- 
erties, Hydrologic  properties,  Water  quality,  Struc- 
tural behavior,  Dam  operation,  Design  standards, 
Reservoirs. 

Presented  in  this  paper  is  an  overview  of  the 
general  methodology  used  by  the  US  Army  Corps 
of  Engineers  in  the  design  of  selective  withdrawal 
intake  structures.  The  design  of  these  structures 
requires  a  multidisciplinary  approach  due  to  the 
inherent  coupling  of  hydraulic,  hydrologic,  water 
quality,  structural,  and  operational  concerns.  Al- 
though there  are  several  different  types  of  selective 
withdrawal  structures  within  the  CE,  each  of  these 
has  a  common  goal:  the  maintenance  of  some  pre- 
scribed downstream  release  and  in-reservoir  water 
quality  objectives.  Effective  maintenance  of  a  pre- 
scribed water  quality  objective,  however,  requires 
that  the  selective  withdrawal  structure  be  designed 
so  that  an  adequate  number  of  intakes  are  appropri- 
ately located  to  allow  flexibility  of  operation  over 
a  wide  range  of  hydrometeorological  conditions. 
Further,  these  structures  must  be  designed  to  satis- 
fy numerous  hydraulic  constraints  to  ensure  that 
the  quality  and  quantity  of  water  desired  can  be 
physically  withdrawn.  The  design  of  a  structure 
that  is  environmentally  and  hydraulically  efficient 
requires  a  thorough  understanding  of  both  the 
hydromechanics  of  density-stratified  flow  in  reser- 
voirs and  the  control  of  flow  in  hydraulic  struc- 
tures. The  methodology  presented  herein  makes 
direct  use  of  engineering  tools  based  on  experience 
in  these  two  areas  for  the  design  of  selective  with- 
drawal structures.  (See  also  W87-03221)  (Lantz- 
PTT) 
W87-03237 


THOUGHTS    AND    CONSIDERATIONS    FOR 
HYDRAULIC  DESIGN, 
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For  primary  bibliographic  entry  see  Field  8B. 
W87-03241 


SELECTIVE  WITHDRAWAL  STRUCTURE  OP- 
ERATION EXPERIENCES  IN  ORD, 

Army  Engineer  Div.  Ohio  River,  Cincinnati. 
D.  Buelow. 

TN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  147-151. 

Descriptors:  'Selective  withdrawal,  'Hydraulic 
structures,  'Ohio  River,  'Water  quality  control, 
Design  standards,  Temperature,  Dissolved  oxygen, 
Lakes,  Dams. 

More  than  one-third  of  the  75  reservoir  projects  in 
the  Ohio  River  Division  (ORD)  have  multi-level 
intake  structures  ranging  from  fixed  high  level 
riser  to  single  and  dual  wet-well  systems.  Many  of 
the  structures  were  designed  and  constructed  with- 
out the  benefit  of  reservoir  heat  budget/withdraw- 
al zone  analysis,  the  oldest  one  having  been  placed 
in  operation  in  1952.  Operational  objectives  at 
these  projects  are  primarily  for  temperature  con- 
trol. However,  the  flexibility  inherent  in  the  struc- 
ture designs  is  frequently  used  to  enhance  other 
quality  characteristics  such  as  dissolved  oxygen, 
and  to  ameliorate  problems  such  as  high  levels  of 
iron,  manganese  and  hydrogen  sulfide.  Some  do 
not  have  a  strict  downstream  objective  and  are 
operated  in  the  best  interests  of  the  lake  and  tail- 
water.  Data  collection  efforts  in  support  of  oper- 
ation vary  from  minimal  to  adequate.  Problems 
encountered  include  insufficient  flexibility  in  with- 
drawal elevation,  insufficient  design  discharge  ca- 
pacity and  undersized  hydraulic  features.  This 
presentation  provides  an  overview  of  ORD  experi- 
ences in  the  conceptualization  and  operation  of 
selective  withdrawal  structures.  Specific  topics  ad- 
dressed are:  types  and  capabilities  of  selective 
withdrawal  structures  in  use;  operation  criteria; 
data  collection;  overall  performance;  problems  en- 
countered; and  future  problems,  specifically  hydro- 
power  retrofit  at  existing  dams.  Specific  projects 
are  used  to  demonstrate  the  salient  features  and 
operational  capabilities.  Central  to  all  discussions  is 
the  integration  of  water  quality  considerations  with 
research  and  regulation  activities  to  yield  a  com- 
prehensive water  management  framework.  (See 
also  W87-03221)  (Author's  abstract) 
W87-03243 


OVERVIEW  OF  PITTSBURGH  DISTRICT  SE- 
LECTIVE WITHDRAWAL  OPERATION  EXPE- 
RIENCES, 

Army  Engineer  District,  Pittsburgh,  PA. 

For  primary  bibliographic   entry  see  Field   5G. 
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SELECTIVE  WITHDRAWAL  FROM  ANY 
LEVEL  BETWEEN  MINIMUM  POOL  AND 
SPILLWAY  ELEVATION  AT  STONEWALL 
JACKSON  DAM,  WEST  VIRGINIA, 

Army  Engineer  District,  Pittsburgh,  PA. 
J.  C.  Gribar,  and  R.  W.  Schmitt. 
IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  158-164,  1  fig. 

Descriptors:  'Selective  withdrawal,  'Water  level, 
•Stonewall  Jackson  Dam,  'Water  quality  control, 
•West  Virginia,  Spillways,  West  Fork  River,  Res- 
ervoirs, Stratification,  Thermal  stratification,  Tem- 
perature, Reservoir  operation,  Iron,  Manganese. 

Stonewall  Jackson  Dam  is  a  multi-purpose  project 
located  on  the  West  Fork  River  and  has  a  drainage 
area  of  102  sq  mi.  Storage  at  spillway  crest  is 
75,000  acre-ft,  with  a  maximum  depth  of  75  ft.  A 
fixed-port  intake  system  was  considered  initially  to 
meet  outflow  requirements.  This  consisted  of  two 
wells  at  the  upstream  face  of  the  dam,  each  with 
four  fixed-level  intakes.  The  port  elevations  for  this 
scheme  were  positioned  using  a  computerized  ther- 
mal simulation  of  the  lake.  Because  of  summer 
stratification  conflicts  between  a  rigid  downstream 
water  temperature  schedule  and  outflow   water 


quality  objectives  and  restrictions,  a  more  flexible 
withdrawal  design  was  desired.  Of  primary  con- 
cern was  the  problem  of  blending  cool  hypolimne- 
tic  waters  into  the  discharge  to  support  a  down- 
stream trout  fishery  during  the  summer  when  the 
deeper,  colder  strata  of  the  lake  are  expected  to 
have  unacceptably  high  iron  and  manganese  con- 
centrations. An  additional  area  of  concern  was  a 
potential  problem  of  turbid  temperature-density 
currents  penetrating  the  lake  near  the  elevation  of 
a  fixed  intake.  With  a  fixed  port  intake  works, 
circumstances  could  develop  where  outflow  tem- 
perature goals  would  have  to  be  sacrificed  in  the 
interest  of  water  quality.  Therefore,  alternative 
withdrawal  schemes  were  investigated.  The  adopt- 
ed design  is  an  innovative  arrangement  consisting 
of  two  separate  towers  projecting  from  the  up- 
stream face  of  the  dam,  each  with  three  movable 
gate  leaves  to  allow  for  withdrawal  of  waters  from 
any  level  between  the  spillway  elevation  of  1082 
and  the  minimum  pool  elevation  of  1038.  As  such, 
it  becomes  possible  to  withdraw  from  the  20  C 
target  water  temperature  level  without  having  to 
use  any  of  the  deep,  cold,  high  iron-content  waters. 
It  may  also  become  possible  to  withdraw  simulta- 
neously from  more  than  one  level  into  the  same 
tower.  (See  also  W87-03221)  (Lantz-PTT) 
W87-03245 


SELECTIVE    EXPERIENCES:    ALIAS    WITH- 
DRAWAL PAINS, 

Corps  of  Engineers,  Huntington,  WV.  Huntington 

District 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03246 


DESIGN  AND  PERFORMANCE  OF  SKIM- 
MING WETRS  TN  THE  KANSAS  CITY  DIS- 
TRICT, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 
District. 
W.  M.  Linder. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  171-177,  4  fig. 

Descriptors:  'Selective  withdrawal,  'Performance 
evaluation,  'Weirs,  'Kansas  City,  'Water  quality 
control,  Skimming,  Hydroelectric  plants,  Reser- 
voirs, Reservoir  management,  Inlets,  Inlet  wells. 

Two  distinctly  separate  techniques  have  been  used 
to  meet  water  quality  requirements  downstream  of 
Kansas  City  District  lakes.  These  are  (1)  underwat- 
er skimming  weirs  at  two  hydroelectric  power 
plants  and  (2)  multilevel  gated  low  flow  intakes  in 
conventional  reservoir  outlet  structures.  The  three 
different  types  of  multilevel  intakes  used  include: 
(1)  multilevel  gated  inlets  discharging  into  a  wet 
well,  (2)  a  wet  well  with  the  upstream  face  com- 
posed of  stop  logs  with  one  or  more  openings  that 
can  be  placed  at  any  desired  elevation,  and  (3) 
multilevel  gated  inlets  discharging  through  individ- 
ual pipes  into  the  flood  control  conduit.  Observed 
field  data  show  the  skimming  weirs  are  performing 
their  intended  function  very  well.  No  specific  field 
data  have  been  collected  on  the  performance  of  the 
multilevel  gated  intakes.  However,  no  downstream 
water  quality  problems  have  been  observed  as  a 
result  of  their  operation.  (See  also  W87-03221) 
(Author's  abstract) 
W87-03247 


MANAGEMENT    OF    BOTTOM    SEDIMENTS 
CONTAINING  TOXIC  SUBSTANCES. 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-03248 


RIPRAP  STABILITY  AND  NAVIGATION 
TESTS  FOR  THE  DIVIDE-CUT  SECTION  TEN- 
NESSEE-TOMBIGBEE  WATERWAY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  T.  Maynord,  and  N.  R.  Oswalt. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  AD-A170323, 


Hydraulics — Group  8B 

A04  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-86-3,  May  1986.  Final  Report.  58  p,  1 
tab,  21  plates,  29  ref. 

Descriptors:  'Riprap,  'Slope  stability,  'Wave 
action,  'Tennessee-Tombigbee  'Waterway,  'Navi- 
gation, 'Hydraulic  properties,  Hydraulic  struc- 
tures, Drawdown,  Waves,  Wave  height. 

This  investigation  evaluated  the  stability  of  the  in- 
place  riprap  on  the  Tennessee-Tombigbee  Water- 
way and  provided  limited  guidance  for  design  of 
riprap  on  other  navigable  waterways.  The  in-place 
riprap  was  shown  to  be  stable  for  all  tows  traveling 
at  speeds  up  to  80-90%  of  the  theoretical  limit 
speed.  Only  unloaded  tows  or  service  boats,  which 
are  capable  of  traveling  near  their  limit  speed,  are 
capable  of  producing  waves  high  enough  to  fail  the 
riprap.  Water-level  drawdown  and  maximum  wave 
height  were  measured  for  a  wide  range  of  tow 
speed  and  water  depth.  Greater  water  depths  do 
not  necessarily  result  in  lower  wave  height  or 
water-level  drawdown.  Tows  simply  go  faster  in 
the  greater  water  depths,  which  prevents  reduction 
of  wave  height  or  water-level  drawdown.  Two 
techniques  relating  riprap  size  to  wave  height  were 
verified  in  this  investigation.  Several  techniques 
relating  ship  speed  to  maximum  wave  height  were 
evaluated  with  the  measured  data.  (Author's  ab- 
stract) 
W87-03317 


TUNNELS:  MACHINE  EXCAVATION  -  RATE 
OF  PROGRESS  -  MACHINE  DATA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

R.  S.  Sinha. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  PB86-239860, 

A03  in  paper  copy,  A01  in  microfiche.  Report  No. 

REC-ERC-86-8,  July  1986.  37  p. 

Descriptors:  'Tunnels,  'Hydraulic  machinery, 
'Machine  data,  'Rocks,  'Rapid  excavation, 
Boring,  Shale,  Sandstone,  Conglomerates,  Quartz- 
ite,  Limestone,  Siltstone,  Granite,  Gneiss,  Com- 
pressive strength. 

Information  on  20  machine-bored  water  tunnels 
constructed  by  the  Bureau  of  Reclamation  is  pre- 
sented graphically  and  pictorially.  Machine  data, 
rates  of  progress,  tunnel  profiles,  and  rock  types 
and  strengths  are  given  for  each  tunnel.  The  bored 
diameters  of  these  tunnels  varied  from  9  to  21  feet. 
Rocks  encountered  in  boring  were:  shale,  sand- 
stone, conglomerate,  quartzite,  limestone,  siltstone, 
granite  porphyry,  granite  gneiss,  gneissic  granodio- 
rite,  rhyolite,  rhyodacite,  and  agglomerate.  The 
compressive  strengths  of  these  rocks  were  300  to 
38,000  psi.  The  boring  rates  of  the  machines  used 
varied  from  17  to  107  feet  for  the  average  calendar 
day.  The  maximum  progress  was  403  feet  in  1 
three-shift  day.  This  rate  was  attained  in  17.3  hours 
of  machine  time  while  boring  an  8-foot  7-inch 
finished  diameter  tunnel  through  shale  having  a 
maximum  compressive  strength  of  6,000  psi.  Con- 
tract and  miscellaneous  data  are  also  given  for 
each  of  the  tunnels.  (Author's  abstract) 
W87-O3320 


FLOODPLAIN  MANAGEMENT  HANDBOOK. 

Flood  Loss  Reduction  Associates,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  6F. 
W87-03330 
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RECENT  ADVANCES  IN  THE  COMPUTATION 
OF  NONLINEAR  WAVE  EFFECTS  ON  OFF- 
SHORE STRUCTURES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

M.  Isaacson  De  S.  Q. 

Canadian  Journal  of  Civil  Engineering  CJCEB, 

Vol.  12,  No.  3,  p  439-453,  September  1985.  7  fig,  1 

tab,  74  ref. 

Descriptors:  'Offshore  platforms,  'Hydrodyna- 
mics, 'Ocean  waves,  Flow  around  objects,  Non- 


123 


Field  8— ENGINEERING  WORKS 
Group  8B — Hydraulics 


uniform  flow,  Design,  Physical  models,  Propaga- 
tion, Morison  equations. 

Recent  research  on  various  nonlinearities  that  arise 
in  ocean  wave  interactions  with  off-shore  struc- 
tures is  reviewed.  These  include  nonlinearities  as- 
sociated with  the  incident  waves  alone,  the  re- 
sponse of  slender  structural  members  to  waves,  and 
the  nonlinearities  involving  wave  interactions  with 
large  structures.  Two  nonlinear  problems  are  in- 
cluded: one  concerns  an  investigation  into  alterna- 
tive approximations  to  the  Morison  equation  for 
flexible  structures,  and  the  other  concerns  the  nu- 
merical simulation  of  non-linear  wave  diffraction 
around  large  structures.  (Author's  abstract) 
W87-02668 


EXPERIMENTS  ON  VERTICAL  PLANE 
BUOYANT  JETS  IN  SHALLOW  WATER, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

J.  Andreopoulos,  A.  Praturi,  and  W.  Rodi. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  168,  p 

305-336,  July  1986.  23  fig,  1  tab,  22  ref,  append. 

Descriptors:  *Flow  measurement,  'Shallow  water, 
*Jets,  *Buoyancy,  'Hydraulics,  Flow,  Tempera- 
ture, Physical  properties,  Hydraulic  jump,  Hydrau- 
lic properties,  Weirs,  Turbulent  flow. 

Measurements  of  the  flow  generated  by  a  plane 
buoyant  jet  discharging  vertically  into  shallow 
water  are  reported.  Both  stable  and  unstable  situa- 
tions were  investigated,  the  limiting  case  of  a  non- 
buoyant  jet  representing  the  unstable  one.  Most 
experiments  were  carried  out  at  a  depth-to-dis- 
charge-width ratio  of  100.  In  each  case,  a  thick 
upper  layer  of  nearly  uniform  temperature  devel- 
oped, with  a  larger  layer  thickness  for  F  (Froude 
number)  =  21.  Below  this  layer  was  a  relatively 
thin  interface  with  temperature  gradients  and 
below  this  a  counterflow  of  cold  ambient  water. 
For  both  Froude  numbers,  the  flow  was  stable,  but 
only  marginally  so  in  the  higher-Froude-number 
case.  The  observed  trends  of  the  flow  behavior 
follow  the  previously  determined  stability  analysis, 
but  the  dilution  of  the  heated  water,  which  was 
determined  from  the  temperature  measurements,  is 
different  from  that  predicted.  The  dilution  is  much 
lower  in  the  case  of  a  flooded  jump  than  in  previ- 
ous analyses  with  no  flooded  jump.  (Doria-PTT) 
W87-02762 


ANALYSIS  OF  THE  VELOCITY  FIELD  IN  A 

BOUNDARY     LAYER     GENERATED     BY     A 

WATER  WAVE,  (ANALYSE  DU  CHAMP  DES 

VJTESSES  DANS  LA  COUCHE  LEVHTE  GEN- 

EREE     PAR     UNE     ONDE     PROGRESSIVE 

(HOULE)), 

Le  Harve  Univ.  (France).  Lab.  de  Mecanique  des 

Fluides. 

J.  Le  Bas,  and  M.  Belorgey. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  303,  No.  5,  p  323-328, 

July  1986.  5  fig,  Href. 

Descriptors:  'Flow  measurement,  'Flow  rates, 
•Velocity,  'Boundary  layers,  'Waves,  'Turbulent 
flow,  'Hydrodynamics,  Flow,  Flow  characteris- 
tics, Hydrology,  Shear  stress.  Stress. 

An  instantaneous  measurement  of  velocities  can  be 
made  by  Doppler  laser  velocimetry  without  dis- 
turbing flow.  This  has  been  adapted  to  the  case  of 
an  orbital  movement  and  used  to  study  the  bounda- 
ry layer  generated  by  the  swell  on  the  bottom  of  a 
wave  flume.  Results  show  the  turbulent  character 
of  this  boundary  layer,  even  for  low  Reynold's 
numbers,  permitting  the  analysis  of  the  evolution 
of  the  shear  stress  on  the  wall  according  to  the 
swell  phasis.  (Author's  abstract) 
W87-O2790 


MODIFIED  DIFFUSION  EQUATION  FOR 
FLOOD  PROPAGATION  IN  TRAPEZOIDAL 
CHANNELS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  sec  Field  2E. 
W87-02855 


STABILITY  OF  FLOWS  IN  CHANNELS  WITH 
SMALL  WALL  CURVATURE, 

Topexpress  Ltd.,  Cambridge  (England). 

G.  A.  Georgiou,  and  P.  M.  Eagles. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  159,  p 

259-287,  October  1985.  19  fig,  5  tab,  21  ref. 

Descriptors:  'Channel  hydraulics,  'Channelflow, 
'Stability  analysis,  'Channel  morphology,  'Flow 
characteristics,  Fluid  mechanics,  Morphology, 
Flow,  channels,  Mathematical  studies. 

The  stability  of  flows  in  symmetric  curved-walled 
channels  is  investigated  by  combining  Fraenkel's 
'small'  wall-curvature  theory,  with  the  multiple 
scaling  (WKB)  method.  The  basic  flow  is  charac- 
terized by  the  steady-state  stream  function.  An 
infinitesimal  disturbance  is  superimposed  on  the 
basic  flow  through  a  time-dependent  stream  func- 
tion. Two  classes  of  channels  are  considered.  In 
the  first,  the  curvature  is  constant  in  sign,  and 
under  certain  conditions  they  reduce  to  symmetric 
divergent  straight-walled  channels.  In  the  second 
class  of  channels,  the  curvature  varies  in  sign,  and 
these  may  be  more  suitable  for  experimentation.  A 
spatially  dependent  growth  rate  of  the  disturbance 
relative  to  the  basic  flow  forms  the  basis  of  the 
'stability'  analysis.  Critical  Reynolds  numbers  are 
deduced,  below  which  the  disturbance  decays  as  it 
travels  downstream,  and  above  which  the  disturb- 
ance grows  for  a  limited  range  in  the  streamwise 
direction.  For  the  first  class  of  channels,  the  stabili- 
ty analysis  is  carried  out  locally,  and  the  depend- 
ence of  the  critical  Reynolds  numbers  on  curvature 
and  high-order  terms  is  investigated.  For  the 
second  class  of  channels,  the  stability  analysis  is 
performed  at  various  positions  downstream,  and  an 
overall  minimum  critical  Reynolds  number  is  pre- 
dicted for  a  range  of  channels  and  flows.  (Author's 
abstract) 
W87-02863 


STABILITY  CRITERION  OF  A  LAMINAR 
FLOW, 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  661-671,  December  1985.  4  fig,  1  tab,  18 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo,  No.  12,  p  21-27,  December  1985. 

Descriptors:  'Stability  analysis,  'Mathematical 
studies,  'Laminar  flow,  'Pipe  flow,  'Flow  charac- 
teristics, 'Hydraulic  engineering,  Flow,  Fluid  me- 
chanics, Pipes,  Water  transport,  Hydraulics,  Re- 
sistance, Roughness  coefficient,  Hydrodynamics. 

Roughness  affects  the  hydraulic  resistance  coeffi- 
cient for  flow  in  pipes  in  the  entire  laminar  region. 
Existing  equations  and  other  theoretical  relations 
of  laminar  flow  in  pipes  are  valid  only  for  smooth 
pipes.  The  lower  critical  value  of  the  Reynolds 
number  varies  greatly  depending  on  the  pipe 
roughness.  It  is  generally  accepted  that  the  value  is 
not  universal,  and  is  valid  only  for  smooth  pipes. 
An  energy  criterion  was  established,  the  lower 
critical  value  of  which  (just  as  the  lower  critical 
values  of  its  modifications  which  determine  the 
moment  of  the  loss  of  stability  by  laminar  flow)  are 
universal  for  pipes  with  a  variety  of  roughness. 
(Doria-PTT) 
W87-02868 


HYDRAULICS  OF  RECTANGULAR  CLARIFI- 
ERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
D.  W.  Ostendorf. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  5,  939-952,  October  1986. 
5  fig,  3  tab,  23  ref,  append. 

Descriptors:  'Hydraulics,  'Water  treatment, 
'Clarifiers,  Flow,  Velocity,  Turbulence,  Sedi- 
ments, Advection,  Diffusion,  Resuspension, 
Design,  Numerical  analysis.  Velocity  profiles, 
Mathematical  models. 

A  simple  model  of  the  steady,  two-dimensional 
water  flow  through  rectangular  clarifiers  is  de- 
rived in  the  absence  of  wind  and  stratification.  The 
water  flow,  or  hydraulics,  consists  of  steady  veloc- 


ity and  turbulence  intensity,  and  both  properties 
are  considered  in  the  analysis.  The  inlet,  settling, 
and  outlet  zones  are  marked  by  turbulent  jet,  uni- 
form, and  converging  flow  fields,  respectively.  Ex- 
isting analytical  solutions  and  turbulent  jet  data  are 
invoked  to  generate  a  composite,  independently 
calibrated  set  of  velocity  profiles  that  compare 
favorably  with  data  from  clarifier  studies.  The 
depth-averaged  turbulence  intensity  is  an  integral 
part  of  the  present  model  and  is  shown  to  be 
generated  by  the  inlet  jet  flow  rather  than  bottom 
and  wall  friction.  The  intensity  governs  sediment 
resuspension  in  accordance  with  the  Shields  crite- 
rion for  fine  sediment,  which  is  cast  into  a  useful 
constraint  on  the  clarifier  geometry.  (Author's  ab- 
stract) 
W87-02886 


DIRECT  SOLUTIONS  FOR  NORMAL  DEPTH 
USING  THE  MANNING  EQUATION, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-02963 


DESIGNING  INTAKES  TO  AVODD  FREE-SUR- 
FACE VORTICES, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

J.  S.  Gulliver,  A.  J.  Rindels,  and  K.  C.  Lindblom. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  9,  p  24-28,  September 
1986.  4  fig,  25  ref. 

Descriptors:  'Free  surface  vortices,  'Hydraulic 
models,  'Intakes,  Dye  core  vortices,  Froude 
number,  Turbines,  Penstocks,  Reynolds  number, 
Antivortex  devices,  Air  core  vortices. 

Parameters  influencing  free  surface  vortices  and 
hydraulic  model  studies  are  discussed,  and  two 
cases  of  intake  design  to  eliminate  free-surface 
vortices  are  described  to  illustrate  antivortex  de- 
vices. The  intake  submergence  required  to  avoid 
free-surface  vortices  depends  on  intake  diameter, 
approach  flow  angle,  the  dimensions  of  the  struc- 
ture near  the  intake,  and  intake  Froude  number. 
Dye  core  vortices  (visually  represented  by  a  co- 
herent swirl  near  the  intake),  and  those  of  greater 
strength  (trash  pulling  or  air  core  vortices)  should 
be  avoided  at  hydro  plant  intakes  because  of  the 
potential  adverse  effect  on  turbine  performance.  A 
long  penstock  (e.g.,  150  diameters  long),  however, 
will  eliminate  the  swirl  through  wall  friction.  The 
dimensionless  circulation  parameter  is  primarily  a 
function  of  intake  geometry  and  flow  approach 
angle.  Thus,  Froude-scaled  models  will  accurately 
represent  the  phenomena  if  the  intake  Reynolds 
number  is  sufficiently  large.  (Rochester-PTT) 
W87-03034 


BED  FRICTION  AND  DISSD?ATION  IN  A 
COMBINED  CURRENT  AND  WAVE  MOTION, 

Technical  Univ.  of  Denmark,   Lyngby.   Lab.  of 

Applied  Mathematical  Physics. 

J.  B.  Christoffersen,  and  I.  G.  Jonsson. 

Ocean  Engineering  OCENBQ,  Vol.  12,  No.  5,  p 

387-423,  1985.  12  fig,  3  tab,  34  ref,  append. 

Descriptors:  'Friction,  'Water  currents,  'Ocean 
currents,  'Dissipation,  'Wave  action,  Kinematics, 
Viscosity,  Eddies,  Boundary  layers,  Wave  veloci- 
ty, Shear  stress,  Model  studies. 

Two  simple  two-layer  eddy  viscosity  models, 
which  facilitate  analytical  solutions,  are  presented 
in  order  to  describe  the  velocity  field  and  associat- 
ed shear  stress  in  a  combined  current  wave  motion. 
The  models,  which  have  the  same  eddy  viscosity 
in  the  current  boundary  layer,  but  different  eddy 
viscosities  in  the  wave  boundary  layer,  cover  to- 
gether the  whole  rough  turbulent  regime.  Straight- 
forward definitions  are  made  for  the  wave  friction 
factor  and  the  current  friction  factor  for  the  com- 
bined motion,  which  are  in  accordance  with  the 
results  for  pure  waves  and  pure  currents.  In  this 
way,  one  avoids  the  fictitious  reference  velocities 
and  elliptic  integrals  which  have  been  previously 
experienced.  The  two  friction  factors  turn  out  to 
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be  functions  of  four  dimensionless  parameters.  A 
detailed  calculation  procedure  is  presented.  Com- 
parison with  laboratory  experiments  yields  promis- 
ing results.  A  new  relation  connecting  dissipation 
and  bed  shear  stress  is  also  developed.  (Author's 
abstract) 
W87-O3210 


COMPUTATION  OF  WAVE  TRANSMISSION 
OVER  A  SHORE  PROTECTING  SUBMERGED 
BREAKWATER, 

Cochin  Univ.  (India).  Dept.  of  Marine  Sciences. 
M.  Baba. 

Ocean  Engineering  OCENBQ,  Vol.  13,  No.  3,  p 
227-237,  1986.  8  fig,  31  ref. 

Descriptors:  'Wave  runup,  *Wave  transmission, 
•Breakwaters,  'Mathematical  analysis,  'Coastal 
engineering,  Mathematical  equations,  Wave  reflec- 
tion, Waves,  Coastal  waters,  Wave  height,  Beach- 


Offshore  breakwaters,  both  subaerial  and  sub- 
merged, are  generally  used  to  advance  breaking  of 
waves  to  protect  harbor  and  other  coastal  installa- 
tions. The  most  important  criterion  for  their  design 
in  such  cases  is  a  minimum  transmission  coefficient. 
Lately,  these  structures  are  finding  their  way  into 
shore  stabilization  and  coastal  protection  projects. 
The  basic  function  of  a  breakwater  in  these  cases  is 
to  stop  the  high-steep  eroding  type  of  waves  and  to 
allow  only  those  waves  which  help  the  accretion 
of  the  beach.  Among  these  offshore  breakwaters,  a 
bevelled  block  submerged  breakwater,  with  1  on 
1.67  seaward  slope,  and  a  vertical  shoreward  face, 
is  most  advantageous,  especially  from  the  point  of 
view  of  optimum  wave  damping,  minimum  wave 
reflection,  and  maximum  sand  trapping.  Different 
computational  methods  of  wave  transmission  coef- 
ficient of  this  breakwater  were  studied  using  labo- 
ratory wave  flumes.  Goda's  method  was  found  to 
be  the  simplest  and  most  suitable  method,  especial- 
ly in  the  case  of  shore-protecting  submerged  break- 
waters. (Lantz-PTT) 
W87-03217 


SPECTRAL  AND  STATISTICAL  CHARACTER- 
ISTICS OF  SHALLOW  WATER  WAVES, 

Centre  for  Earth  Science  Studies,  Cochin  (India). 
C.  M.  Harish,  and  M.  Baba. 

Ocean  Engineering  OCENBQ,  Vol.  13,  No.  3,  p 
239-248,  1986.  4  fig,  4  tab,  27  ref. 

Descriptors:  'Mathematical  analysis,  'Waves, 
•Shallow  water,  'Wave  height,  Statistical  meth- 
ods, Mathematical  studies,  Tucker  method,  Fre- 
quency analysis,  Wave  velocity,  Wave  propaga- 
tion. 

Simple  methods,  based  on  statistical  theories,  or 
wave-by-wave  analysis,  have  generally  been  em- 
ployed to  derive  the  wave  characteristics  from 
wave  records  in  the  time  domain.  The  state-of-the- 
art  demands  examination  of  the  problem  in  the 
frequency  domain,  the  most  satisfactory  procedure 
being  energy  spectrum  analysis.  While  wave-by- 
wave  analysis  reveals  the  non-linearity  of  the  phe- 
nomena, the  spectral  method  throws  light  into  the 
irregularities  of  the  same.  In  this  study,  spectral, 
zero  up-crossing  and  Tucker's  methods  of  analysis 
are  examined  for  shallow  water  wave  records. 
Among  the  wave  height  parameters  H  sub  s  (the 
average  height  of  the  highest  one-third  zero  up- 
crossing  waves)  and  H'  (average  height  of  zero  up- 
crossing  waves)  are  most  reliable  and  consistent 
irrespective  of  the  analysis  technique.  Tucker  anal- 
ysis, thought  simple,  seems  versatile  for  estimating 
these  wave  height  parameters.  The  standard  period 
parameters  are  less  consistent.  For  practical  pur- 
poses every  period  that  might  reasonably  occur 
has  to  be  considered  along  with  their  correspond- 
ing height  estimate.  Joint  distribution  of  heights 
and  periods  is  in  agreement  with  the  function 
proposed  by  CNEXO.  (Lantz-PTT) 
W87-03218 


PROCEEDINGS:  CE  WORKSHOP  ON  DESIGN 
AND  OPERATION  OF  SELEOTVE  WITH- 
DRAWAL INTAKE  STRUCTURES. 

Army  Engineer  Waterways  Experiment  Station, 


Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03221 


SELECTIVE  WITHDRAWAL:  BASIC  CON- 
CEPTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  C.  Wilhelms. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  13-18,  4  fig,  7  ref. 

Descriptors:  'Selective  withdrawal,  *Water  qual- 
ity control,  'Statistical  flow  forecasting,  Stratifica- 
tion, Mathematical  equations,  Hydraulic  models, 
Mathematical  models,  SELECT,  Dissolved 
oxygen,  Hydrogen  ion  concentration,  Conductivi- 
ty, Iron,  Manganese,  Dissolved  solids. 

An  intuitive  approach  is  used  to  explain  the  strati- 
fied flow  phenomenon  known  as  selective  with- 
drawal. Basic  definitions  and  descriptions  are  given 
for  the  geometries,  stratification  conditions,  and 
other  processes  that  impact  the  selective  with- 
drawal characteristics  of  ports  and  weirs.  Equa- 
tions that  describe  the  establishment  of  a  with- 
drawal zone  are  presented  for  various  density 
stratifications.  The  basis  for  the  numerical  predic- 
tive model  SELECT  is  presented.  Given  the  tem- 
perature or  density  profile  of  a  reservoir,  the  outlet 
geometry  (port  or  weir),  and  discharge,  SELECT 
can  predict  the  limits  of  withdrawal,  the  distribu- 
tion flow  between  the  limits,  and  the  release  tem- 
perature. In  addition  to  estimating  release  tempera- 
ture, SELECT  can  predict  the  release  concentra- 
tion of  any  in-lake  water  quality  parameter  such  as 
dissolved  oxygen,  pH,  conductivity,  iron,  manga- 
nese, and  suspended  or  dissolved  solids.  Given  the 
vertical  distribution  of  the  water  quality  parameter, 
SELECT  superimposes  the  withdrawal  distribu- 
tion on  the  quality  profile.  The  withdrawal- 
weighted  release  concentration  or  value  can  then 
be  calculated.  (See  also  W87-03221)  (Lantz-PTT) 
W87-03222 


DESIGN     OF     SELECTIVE     WITHDRAWAL 
INTAKE  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03237 


FIELD  MEASUREMENTS  AT  INTAKE  STRUC- 
TURES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
E.  D.  Hart. 

IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  116-122,  5  fig,  3  ref. 

Descriptors:  'Field  tests,  'Intakes,  'Structures, 
'Water  quality  control,  Beltzville  Dam,  Pennsyl- 
vania, Dissolved  oxygen,  Temperature,  Outlets, 
Flow  rates,  Intakes,  Taylorsville  Dam,  Kentucky. 

Prototype  water-quality  tests  were  conducted  at 
Beltzville  Dam  in  Pennsylvania.  The  purpose  was 
to  determine  the  location  and  degree  of  reaeration 
of  flow  that  occurred  as  it  passed  through  the 
outlet  works.  Temperature  and  dissolved  oxygen 
data  were  collected  in  the  reservoir,  at  seven  sta- 
tions within  the  outlet  structure,  and  in  the  down- 
stream channel.  The  tests  involved  various  flow 
rates  and  intake  levels.  Similar  measurements  are 
scheduled  to  be  conducted  at  Taylorsville  Dam, 
Kentucky  in  the  summer  of  1985.  In  addition, 
because  of  the  unique  intake  tower  trash  rack 
design,  inlet  velocities  will  be  measured  for  deter- 
mining entering  velocity  profiles.  (See  also  W87- 
03221)  (Author's  abstract) 
W87-03240 


THOUGHTS    AND    CONSIDERATIONS    FOR 
HYDRAULIC  DESIGN, 

T.  J.  Albrecht. 


IN:  Proceedings:  CE  Workshop  on  Design  and 
Operation  of  Selective  Withdrawal  Intake  Struc- 
tures, June  24-28,  1985,  San  Francisco,  CA.  May 
1986.  p  123-139,  14  fig. 

Descriptors:  'Hydraulic  design,  'Hydraulic  struc- 
tures, 'Outlets,  'Selective  withdrawal,  Flow  pro- 
files, Water  quality  control,  Dissolved  oxygen, 
Fisheries,  Turbidity,  Inlet  wells,  Discharge  capac- 
ity, Gates,  Valves. 

Starting  in  the  early  1950's,  a  few  projects  had 
facilities  included  in  their  outlets  to  permit  releases 
in  the  summer  months  from  their  upper  conserva- 
tion pool  levels.  These  facilities  were  generally 
sized  to  pass  very  small  (and  usually  arbitrarily 
selected)  flows.  The  purposes  that  were  usually 
given  for  these  facilities  were:  to  release  warm 
water  for  downstream  fisheries,  to  obtain  higher 
dissolved  oxygen  levels  in  the  tailwater,  and/or  to 
reduce  chemical  or  turbidity  concentrations.  Anal- 
ysis was  limited  to  that  necessary  to  define  the 
discharge  capacity.  In  the  early  1960's,  the  push 
for  including  facilities  that  would  permit  release  of 
larger  flows  from  any  of  several  levels  in  the 
reservoir  really  got  going.  This  presentation  fo- 
cuses on  three  of  the  more  common  problems  in 
the  hydraulic  design  of  a  selective  withdrawal 
structure:  should  it  have  one  or  two  wet  wells, 
setting  the  discharge  capacity  of  the  ports  and/or 
wet  wells,  and  using  and  selecting  commercially 
available  gates  and  valves.  Both  existing  and 
planned  projects  will  be  utilized  to  illustrate  specif- 
ic features,  problems,  and  alternatives.  (See  also 
W87-03221)  (Lantz-PTT) 
W87-03241 


DESIGN  AND  PERFORMANCE  OF  SKIM- 
MING WEDIS  IN  THE  KANSAS  CITY  DIS- 
TRICT, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 

District. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03247 


FLOW    PROCESSES     OF    A    CUTTERHEAD 
DREDGE, 

Slotta  Engineering  Associates,  Inc.,  Corvallis,  OR. 
For  primary  bibliographic  entry  see  Field  8C. 
W87-03262 


RffRAP  STABJXJTY  AND  NAVIGATION 
TESTS  FOR  THE  DD/JDE-CUT  SECTION  TEN- 
NESSEE-TOMBIGBEE  WATERWAY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03317 


LOCK  AND  DAM  1,  RED  RIVER  WATERWAY: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  E.  Foster,  C.  R.  O'Dell,  and  J.  E.  Glover. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A171594, 
A06  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-86-6,  June  1986.  Final  Report.  109  p, 
14  fig,  5  tab. 

Descriptors:  'Dams,  'Locks,  'Red  River,  'Hy- 
draulic models,  Model  studies,  Channels,  Channel 
flow,  Hydraulic  properties,  Rivers,  River  flow, 
Currents. 

A  model  reproducing  two  reaches  of  the  Red 
River  from  1967  river  mile  52.0  to  49.8  and  from 
mile  44.0  to  41.5  and  the  proposed  cutoff  connect- 
ing these  two  reaches,  including  Lock  and  Dam  1, 
was  built  for  this  study.  The  model  was  built  with 
provision  to  mold  the  channel  bed  either  in  pea 
rock  to  an  undistorted  scale  of  1:120  for  navigation 
tests  so  velocities  and  current  directions  could  be 
taken  or  in  crushed  coal  to  a  distorted  scale  of 
1:120  horizontally  and  1:80  vertically  for  channel 
development  tests  to  study  bed  configuration 
changes.  The  model  study  was  conducted  to  deter- 
mine navigation  conditions  and  channel  develop- 
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merits  to  be  expected  from  the  original  design  and 
to  develop  modifications  that  might  be  required  to: 
(a)  improve  flow  conditions  that  would  be  adverse 
to  navigation,  and  (b)  minimize  the  dredging  re- 
quired to  maintain  a  channel  of  satisfactory  dimen- 
sions along  a  designed  alignment.  Results  of  the 
investigation  revealed  the  following:  (1)  a  naviga- 
tion channel  of  adequate  width  and  depth  could  be 
developed  with  Lock  and  Dam  1  located  at  the 
proposed  site  with  the  modifications  developed  in 
Plan  B-34;  (2)  little  or  no  maintenance  dredging  of 
bed  load  should  be  required  except  after  sustained 
high  water  occurs  with  extremely  low  tailwater 
conditions;  (3)  the  channel  should  remain  satisfac- 
tory with  the  proposed  mooring  facility  construct- 
ed downstream  of  the  local  sa  in  plan  B-35;  (4) 
downbound  tows  would  need  to  cross  to  the  left 
side  of  the  channel  just  upstream  of  the  longitudi- 
nal dike,  stay  along  the  left  side,  and  maintain 
speed  until  they  are  out  of  the  main  channel;  and 
(5)  the  difference  in  water-surface  elevation  across 
the  dam  with  open  river  conditions  was  between 
0.1  ft  and  0.3  ft  for  the  flows  tested.  (Lantz-PTT) 
W87-03333 


BURLINGTON  SPILLWAY  AND  OUTLET 
WORKS  SOURIS  RIVER,  NORTH  DAKOTA: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  V.  Markussen,  and  N.  R.  Oswalt. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A 171752, 
A04  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-86-4,  June  1986.  Final  Report.  55  p,  2 
fig- 
Descriptors:  *Spillways,  'Outlets,  *Souris  River, 
•North  Dakota,  'Hydraulic  models,  Model  studies, 
Flood  control,  Hydraulic  properties,  Flow  pro- 
files, Stilling  basins,  Water  quality  control,  Mathe- 
matical studies,  Flow  measurement,  Flow  rates. 

Two  separate  physical  hydraulic  model  investiga- 
tions concerning  the  proposed  Burlington  flood- 
control  project  are  reported.  The  first  is  a  1  ro- 
seate general  model  of  the  spillway  and  outlet 
works  with  stilling  basins  and  common  embank- 
ment to  verify  the  adequacy  of  design  and  to 
develop  necessary  modifications.  The  second  study 
used  a  l:25-scale  outlet  works  model  to  allow 
detailed  evaluation  and  modification  of  various 
outlet  works  components.  Significant  modifications 
were  made  to  both  the  spillway  and  outlet  works 
during  these  investigations  to  improve  approach 
flows,  improve  spillway  efficiency,  and  eliminate  a 
vortex  during  combined  spillway  and  outlet  works 
operation.  The  original  exit  channel  alignment  was 
found  to  remain  stable  and  perform  satisfactorily 
for  the  range  of  expected  operating  conditions. 
The  stilling  basin  sidewalls  for  the  spillway  and 
outlet  works  were  raised  to  el  1589  so  that  the 
adjacent  backfill  areas  would  remain  dry.  The  dis- 
charge capacity  of  the  spillway  was  found  to  be 
60,525  cfs  for  the  design  head  of  25  ft,  with  the 
tainter  gate  trunnions  remaining  above  the  water 
surface  for  the  range  of  expected  operating  condi- 
tions. The  discharge  capacity  of  the  flood-control 
facility  for  the  outlet  works  was  determined  to  be 
approximately  25,300  cfs  for  the  design  head  on 
the  center  of  the  gate  of  62.5  ft.  Four  flow  regimes 
were  identified  for  the  flood-control  facility  and 
found  to  be  a  function  of  the  gate  opening  and/or 
tailwater.  The  water  quality  withdrawal  facility 
was  found  to  have  three  operating  regimes  depend- 
ing on  the  gate  opening.  The  greater  range  of  flow 
control  was  provided  when  operating  with  the 
aperture  at  the  minimum  elevation  of  1592.  The 
stilling  basins  for  the  spillway  and  outlet  works 
performed  satisfactorily  for  the  range  of  expected 
operating  conditions.  (Lantz-PTT) 
W87-03334 


MILL  CREEK  CHANNEL,  WALLA  WALLA, 
WASHINGTON:  HYDRAULIC  MODEL  INVES- 
TIGATION, 

Army   Engineer   Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  W.  Robinson,  and  R.  R.  Copeland. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  AD-A  169608, 


A05  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-86-2,  May  1986.  Final  Report.  79  p,  15 
fig,  6  ref. 

Descriptors:  *Mill  Creek  Channel,  *Walla  Walla, 
•Washington,  "Hydraulic  models,  Scour,  Gravel, 
Mathematical  studies,  Mathematical  equations,  Sta- 
bility analysis,  Riprap,  Stable  channels,  Channels, 
Channel  flow,  Flow. 

A  physical  model  can  be  used  to  quantitatively 
design  local  scour  protection  in  a  gravel-bed 
stream  where  a  sufficient  portion  of  the  bed  materi- 
al is  coarse  enough  to  be  simulated  according  to 
the  Freudian  criteria.  In  this  study,  the  coarser 
70%  of  the  bed  material  was  scaled  appropriately. 
The  finer  material,  when  unprotected  by  an  armor 
layer,  was  transported  out  of  the  model  much  as  it 
would  be  in  the  natural  stream.  Existing  methods 
available  for  calculating  scour  depths  downstream 
from  low  sills  (Schoklitsch,  Eggenberger,  Mueller 
and  Veronese)  proved  inadequate  for  Mill  Creek. 
Concrete-capped  stabilizers  with  sloping  riprap 
aprons  can  be  used  successfully  to  stabilize  Mill 
Creek  channel  for  a  unit  discharge  of  50  cfc/ft. 
The  bed  material  of  Mill  Creek  is  composed  of 
sand  and  gravel  with  a  D-50  of  22  mm,  and  is 
generally  armored  with  gravels.  The  maximum 
channel  slope  tested  for  Mil]  Creek  was  0.016. 
Stabilizers  are  60  to  70  ft  apart.  The  apron  devel- 
oped as  a  result  of  the  model  study  was  composed 
of  riprap  with  a  W-50  of  200  lb  and  on  a  slope  of 
IV  on  3.1H.  The  top  of  the  apron  was  located  2.5 
ft  below  the  top  of  the  stabilizer.  The  apron's 
horizontal  length  was  8  ft.  The  banks  were  protect- 
ed with  the  same  size  riprap  placed  on  a  lV-on-2H 
slope.  The  top  of  the  riprap  was  2  ft  above  the  top 
of  the  stabilizer.  Toe  protection  was  provided  with 
a  9-ft-long  and  3-ft-thick  horizontal  apron,  the  top 
of  which  was  equal  to  the  top  of  the  stabilizers. 
With  this  recommended  design,  scour  depths  of 
about  5.3  ft  can  be  expected  in  Mill  Creek  with  the 
design  discharge  of  3,500  cfs.  Sheet-pile  stabilizers 
with  riprap  protection  upstream  and  downstream 
may  also  be  used  to  stabilize  Mill  Creek  channel 
for  a  unit  discharge  of  50  cfs/ft.  The  maximum 
slope  tested  for  this  type  of  stabilizer  was  0.013. 
(Lantz-PTT) 
W87-03335 
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SMALL  POWER  STATIONS  ABROAD,  (AS- 
PECTS SPECTFIQUES  DE  MrNICENTRALES  A 
L'ETRANGER), 

ITH,  Castelnau-le-Lez  (France). 

A.  Tranain. 

La  Houille  Blanche,  No.  1/2,  p  35-38,  1986.  1  fig. 

Descriptors:  "Hydroelectric  plants,  "Gabon, 
"Nepal,  "Portugal,  Dams,  Hydraulic  equipment, 
Powerplants,  Developing  countries. 

Small  hydroelectric  powerplants  are  now  being 
operated  abroad,  either  as  an  energy-saving  meas- 
ure, selling  the  power  generated  to  the  public 
distribution  network  (as  in  developed  countries 
such  as  Portugal),  or  to  provide  electric  power  to 
distant  rural  centers  by  a  separate  network  (devel- 
oping countries  such  as  Nepal  and  Gabon  are 
examples).  In  the  first  case,  the  aim  is  to  make  the 
most  of  an  available  energy  resource:  the  typical 
equipment  of  one  of  many  dams  in  Portugal  is 
described  as  an  example.  The  power  station  in  this 
case  was  estimated  to  be  capable  of  515,000  kwh/ 
year,  most  of  which  would  be  generated  during  the 
winter  high-water  period.  In  the  case  of  develop- 
ing countries,  satisfaction  of  local  needs  guides  the 
selection  of  equipment.  In  conclusion,  hydraulic 
power  remains  a  choice  resource  from  an  engineer- 
ing standpoint.  However,  in  all  disciplines,  the 
search  for  minimal  costs  should  be  emphasized, 
due  to  the  increasing  competitiveness  of  other  rap- 
idly-developing means  of  the  generation  of  elec- 
tricity. (Airone-PTT) 
W87-02566 


FEW  DATA  ABOUT  INDEPENDENT  PRODUC- 
ERS OF  HYDROELECTRICITY  IN  FRANCE, 
(QUELQUES    DONNEES   SUR    LA    PRODUC- 


TION HYDROELECTRIQUE  AUTONOME  EN 
FRANCE), 

Electricite  de  France,  Paris.  Direction  de  1'Equipe- 

ment. 

J.  Rabaud,  and  J.  P.  Catalan. 

La  Houille  Blanche,  No.  1/2,  p  39-46,  1986.  8  fig,  2 

tab,  4  ref. 

Descriptors:  "Electric  power  production,  "France, 
•Data  collections,  Surface  water,  Energy  sources, 
Resource  management,  Hydroelectric  power. 

Electricite  de  France  made  a  survey  to  include  the 
independent  power-generating  stations  connected 
to  the  power  system  in  its  Gravity  Hydraulic  In- 
ventory of  France.  Statistics  drawn  up  from  this 
survey  include:  geographic  distribution  by  number 
and  power,  years  of  operation,  generating  capacity 
and  rated  powers.  The  Tarn  Department  has  the 
most  power  plants  (73)  but  the  Ariege  Department 
has  the  highest  power  generating  capacity  (38 
MW).  The  total  for  France  is  1034  power  plants 
and  567  MW.  The  Midi-Pyrenees  region  is  the 
leading  region  with  259  power  plants  and  176  MW. 
The  survey  was  conducted  in  1983.  (Author's  ab- 
stract) 
W87-02567 


TAKING     HYDROLOGY     AND     ECONOMIC 
FACTORS  INTO  ACCOUNT  FOR  CALCULAT- 
ING THE  ECONOMIC  DIAMETER  OF  THE 
PENSTOCKS     FOR     HIGH     HEAD     MICRO- 
POWER   PLANTS,   (PRISE  EN  COMPTE  DE 
L'HYDROLOGrE  ET  DES  FACTEURS  ECONO- 
MIQUES  DANS  LE  CALCUL  DU  DIAMETRE 
ECONOMIQUE  DES  CONDUITES  FORCEES 
DES  MICROCENTRALES  HAUTE  CHUTE), 
Societe   Grenobloise   d'Etudes   et  d' Applications 
Hydrauliques  (France). 
Th.  Bon  grand 
La  Houille  Blanche,  No.  1/2,  p  47-54,  1986. 

Descriptors:  "Mathematical  equations,  "Economic 
feasibility,  "Penstocks,  "Power  head,  Electric 
power  costs,  Hydroelectric  plants,  Hydrology, 
Powerplants. 

The  economical  diameter  of  the  draft  tubes  for 
high  head  power  stations  is  often  determined  from 
simplified  equations  (Sarkaria,  Fahlbusch,  Bresse, 
etc.)  the  results  of  which  diverge  increasingly  as 
the  diameter  decreases  (case  of  small  power  sta- 
tions). Certain  equations,  such  as  Sarkaria's,  do  not 
allow  economic  factors  to  be  taken  into  account, 
which  raises  the  problem  of  their  validity.  In  addi- 
tion, for  small  flows,  this  is  certain  to  lead  to 
unacceptable  results.  The  computation  from  which 
the  above  simplified  equations  are  derived  in  order 
to  arrive  at  a  complete  equation  taking  into  ac- 
count both  hydrology  and  the  prevailing  economic 
factors  is  given.  The  complete  equation  (which  can 
prove  complex  to  use)  is  employed  in  a  HP  9845 
microcomputer  program  which,  in  addition  to  de- 
termining the  economical  diameters  of  the  line, 
also  establishes  the  generating  capacity  for  the  site. 
The  microplant  at  Venosc-Alpes  is  used  as  an 
example.  (Author's  abstract) 
W87-02568 


CREATION  OF  A  CROSS-FLOW  TURBrNES 
RANGE,  (CREATION  D'UNE  GAMME  DE 
TURBINES  A  FLUX  TRAVERSANT), 

Leroy-Somer,  Angouleme  (France). 

B.  Cheriere. 

La  Houille  Blanche,  No.  1/2,  p  55-62,  1986.  10  fig. 

Descriptors:  "Hydroelectric  plants,  "Power  head, 
"Turbines,  "Construction  costs,  "Developing 
countries,  Powerplants,  Energy  sources,  Technolo- 
gy, Water  yield  improvement,  Mathematical  stud- 


It  is  necessary  to  standardize  small  hydroelectric 
powerplants  in  order  to  achieve  advantageous 
costs  and  prices.  Simplicity  of  equipment  is  an 
important  asset  for  major  export.  A  cross-flow 
turbine  which  satisfies  these  requirements  for 
medium  (5  to  100  m)  heads  is  described.  The  test 
results  obtained  on  a  model  and  the  basic  working 
data  for  design  of  a  family  are  given.  The  model 
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incorporates  a  new  type  of  flow  regulator  (chop- 
ping-gate  type)  which  results  in  reduced  cavitation 
and  more  efficient  use  of  partial  draw.  The  pro- 
posed turbine  design  achieves  simplicity  of  installa- 
tion and  requires  maintenance  equivalent  to  a 
Pelton.  This  makes  it  appropriate  for  low-technol- 
ogy sites,  particularly  in  third-world  countries 
seeking  to  construct  low-power  (20  to  1000  kW) 
facilities  for  local  use.  (Airone-PTT) 
W87-02569 


ECONOMY  AND  PERFORMANCE  OF  SMALL 
TURBINES,  (ECONOMIE  ET  PERFORMANCE 
DES  PETCTES  TURBINES), 

Neyrpic,  Grenoble  (France).  Dept.  Petites  Cen- 
trales. 

G.  Picollier,  and  P.  Girault. 

La  Houille  Blanche,  No.  1/2,  p  63-73,  1986.  8  fig,  5 
ref. 

Descriptors:  'Electric  power  costs,  'Developing 
countries,  *Powerplants,  'Turbines,  •Optimiza- 
tion, Cost  analysis,  Model  studies,  Economic  as- 
pects, Hydroelectric  power. 

The  parameters  involved  in  the  economic  plan  of  a 
small  hydroelectric  plant,  focussing  on  the  turbine 
are  examined.  The  selection  criteria  are  a  function 
of  the  site  power  generation  and  consumption  po- 
tential. Optimization  of  the  cost/generation  capac- 
ity ratio  is  a  trade-off  involving  technical  sophisti- 
cation, quality,  lead  times,  reliability,  and  service. 
For  low  power,  the  efficiency  of  certain  plants  is 
not  assured.  Therefore,  for  the  same  hydraulic 
characteristics,  a  manufacturer  will  propose  a  more 
or  less  sophisticated  machine,  performing  more  or 
less  in  accord  with  the  final  aim  of  the  project. 
Given  the  current  financial  strictures,  particularly 
in  the  hydroelectric  field,  it  is  incumbent  on  all 
parties  concerned  to  limit  costs.  Several  suggested 
cost-cutting  measures  include:  less  rigid  contract 
requirements,  allowing  the  builder  to  exercise 
greater  judgment,  and  the  use  of  results  from  labo- 
ratory tests  which  all  parties  have  agreed  to  (this  is 
less  costly  than  construction  and  testing  of  a  small- 
scale  model).  (Airone-PTT) 
W87-02570 


SMALL  HYDROELECTRIC  POWER  PLANTS 
FOR  VERY  LOW  HEADS,  (LES  USINES  DE 
TRES  BASSE  CHUTE  EN  MTNI-HYDROELEC- 
TRICrrE), 

Energies  S.A.,  Paris  (France). 

A.  Argenson. 

La  Houille  Blanche,  No.  1/2,  p  75-78,  1986.  2  fig,  3 

tab. 

Descriptors:  'Hydroelectric  plants,  'Siphon  effect, 
•Turbines,    'Power   head,    Powerplants,    Energy 


Experience  in  designing,  building  and  operating 
more  than  ten  hydroelectric  powerplants  with  a 
maximum  raw  head  less  than  5  m,  and  containing  2 
or  3  turbines  is  described.  The  common  feature  in 
these  plants  is  use  of  the  siphon  phenomenon  with 
Kaplan  turbines  in  two  specific  arrangements:  ver- 
tical turbine  with  downflow,  and  vertical  turbine 
with  upflow,  the  so-called  reverse  siphon.  Both 
types  are  exemplified  with  data  from  existing  facili- 
ties in  which  one  configuration  or  the  other  has 
been  established:  Meymes  and  Decize  (downflow), 
and  La  Rocque  Boiullac  (upflow).  (Airone-PTT) 
W87-02571 


PROBLEMS  ENCOUNTERED  IN  THE  OPER- 
ATION OF  SMALL  POWER  PLANTS,  (PROB- 
LEMES  RENCONTRES  A  LA  MISE  EN  SERV- 
ICE DE  MICROCENTRALES), 

J.  Blanc,  and  M.  Tuillier. 

La  Houille  Blanche,  No.  1/2,  p  79-85,  1986. 

Descriptors:  'Powerplants,  'Costs,  'Hydraulic 
machinery,  'France,  'Provence,  Hydroelectric 
power,  Project  planning. 

The  Societe  du  Canal  de  Provence  has  been  oper- 
ating two  small  powerplants  on  this  artificial  wa- 
terway since  1984.  A  number  of  problems  have 
arisen  since  they  were  placed  in  service:  cavitation 


in  the  impeller  of  a  Francis  turbine,  operation  of  a 
motor  as  generator  with  damage  to  the  thrust 
bearings,  fault  on  Electricite  de  France  transmis- 
sion line,  adjustment  of  the  action  of  the  guide 
vane  governor  (frequency  and  duration),  sticking 
of  the  downstream  valve.  These  problems  have 
been  partially  corrected  and  allow  the  efficiency  in 
time  of  a  small  power  station  to  be  measured 
during  the  semi-industrial  operating  period.  These 
results  can  be  extrapolated  to  the  industrial  operat- 
ing period.  (Author's  abstract) 
W87-02572 


SMALL  HYDROELECTRIC  PLANTS  AND  EN- 
VIRONEMENTAL  PROTECTION,  (PETITE 
HYDRAULIQUE  ET  PROTECTION  DE  L'EN- 
VIRONMENT), 

J.  P.  Henry,  and  L.  Monition. 

La  Houille  Blanche,  No.  1/2,  p  87-94,  1986.  5  ref. 

Descriptors:  'Hydroelectric  plants,  'France, 
'Powerplants,  'Legal  aspects,  'Environmental 
protection,  'Regulations,  Fish,  Fish  farming,  Eco- 
nomic impact,  Social  impact,  Ecosystems,  Envi- 
ronmental impact  statement. 

The  environment  must  be  given  sufficient  consid- 
eration when  developing  small  hydroelectric 
plants.  In  France,  the  law  relative  to  the  protection 
of  nature  (1976)  and  its  application  decree  relative 
to  impact  studies  (1977)  set  the  legal  framework 
for  evaluating  all  types  of  effects  of  a  plant  (impact 
on  the  watershed,  the  aquatic  ecosystem,  the  land- 
scape, social  and  economic  impact,  etc.)  The  law 
also  requires  considering  measures  designed  to 
eliminate,  reduce,  and  if  possible  compensate  the 
litigible  consequences  of  the  projects.  The  recent 
law  relative  to  fresh  water  fishing  and  management 
of  piscicultural  resources  (June  1984)  mentions  that 
conservation  of  the  aquatic  environments  and  pro- 
tection of  the  piscicultural  resources  are  of  general 
interest.  In  this  respect  it  sets  forth  new  obligations 
concerning  reserved  flow  in  the  bed  of  a  waterway 
and  passes  for  fish.  A  number  of  such  passes  are 
described.  In  many  cases,  solutions  can  be  suggest- 
ed and  implemented  under  technical  and  financial 
conditions  that  are  acceptable  to  the  operators  and 
other  users  of  the  river  and  water.  (Author's  ab- 
stract) 
W87-02573 


ADAPTATION  OF  AN  EXISTING  SJXL  FOR 
INSTALLATION  OF  A  SIPHON  PLANT,  (AD- 
APTATION D'UN  SEUIX  EXISTANT  POUR 
L'IMPLANTATION  D'UN  GROUPE  EN 
SIPHON), 

Electricite  de  France,  Chambery.  Region  d'Equi- 
pement  Alpes-Lyon. 
M.  Q.  M.  Truong. 

La  Houille  Blanche,  No.  1/2,  p  95-101,  1986.  5  fig, 
9  ref. 

Descriptors:  'Construction  costs,  'Siphons,  'Pow- 
erplants, Hydroelectric  plants,  France,  Civil  engi- 
neering, Site  selection,  Mayenne  River. 

Among  the  various  modes  of  installation  of  tur- 
bine-generator plants,  siphon  plants  are  probably 
the  simplest  and  therefore  the  most  economical 
solution  for  small  hydroelectric  powerplants,  espe- 
cially when  a  fall  already  exists,  thus  creating  the 
head.  The  design  of  the  civil  works  for  such  a  case 
is  described  using  as  an  example  the  fall  on  the 
Mayenne  River  in  the  Loire  County  region.  It  is 
concluded  that  civil  engineering  costs  can  be  re- 
duced to  about  10-15%  of  the  costs  of  the  electro- 
mechanical equipment  (usually  these  two  sets  of 
costs  are  of  approximately  the  same  magnitude). 
(Airone-PTT) 
W87-02574 


ENERGY  RECOVERY  SMALL  HYDRO 
PLANTS  ON  THE  RHONE  RTVER.  THE  FIRST 
MONTHS  OF  OPERATION  OF  CHAMPAG- 
NEUX  POWER  PLANT  AND  THE  SAULT- 
BRENAZ  PROJECT,  (LES  PETITES  CEN- 
TRALES DE  RECUPERATION  SUR  LE 
RHONE.  LES  PREMIERS  MOIS  D'  EXPLOI- 
TATION DE  LA  CENTRALE  DE  CHAMP AG- 
NEUX  ET  LE  PROJECT  DE  SAULT-BRENAZ), 


Compagnie  Nationale  du  Rhone,  Lyon  (France). 
Y.  Barbier. 

La  Houille  Blanche,  No.  1/2,  p  103-108,  1986.  3 
fig,  1  tab. 

Descriptors:  'Rhone  River,  'Dams,  'Champag- 
neux,  'Sault-Brenaz,  'Water  reuse,  'France,  'Hy- 
droelectric plants,  Energy  recovery,  Abutments, 
Hydraulic  equipment,  Energy  sources. 

Within  the  framework  of  hydroelectric  develop- 
ment of  the  Rhone  River,  the  Compagnie  nationale 
du  Rhone  installs  small  hydroelectric  power  plants 
in  the  abutment  piers  of  dams  to  recover  part  of 
the  energy  spilled  over  with  the  reserved  flow. 
Seven  such  plants  are  in  service  or  are  in  planning 
and  construction,  for  a  total  of  11,065  kW  produc- 
tion. The  Champagneux  dam  power  plant, 
equipped  with  two  bulb  units,  went  into  operation 
in  November  1984  and  has  been  operating  satisfac- 
torily since  that  time.  The  choice  of  unit  was  left  to 
the  initiative  of  the  manufacturer  in  the  case  of  the 
Sault-Brenaz  project,  allowing  the  most  suitable 
machine  to  be  selected.  The  planning  history, 
equipment,  and  some  minor  technical  problems  of 
these  two  plants  are  briefly  discussed.  (Airone- 
PTT) 
W87-02575 


STANDARDIZED  DESIGN  AND  UNITS  FOR 
SMALL  HYDROPROJECTS  10  TO  20  M  HEAD, 
(PROJETS  ET  MATERIALS  STANDARDS 
POUR  PETTTS  AMENAGEMENTS  HYDRAU- 
LIQUES  DE  10  A  20  M  DE  CHUTE), 

La  Houille  Blanche,  No.  1/2,  p  109-117,  1986.  12 
fig- 

Descriptors:  'Powerplants,  'Hydroelectric  power, 
'Hydraulic  equipment,  Standardization,  Econo- 
mies of  scale. 

The  standard  arrangements  adopted  to  equip  a 
number  of  falls  with  similar  characteristics  (aver- 
age H  =  15  m,  Q  =  15  cu  m/s)  are  described. 
Included  are:  the  multiple-arch  buttress  dam  (be- 
tween buttresses,  the  plants  are  installed  in  cells 
located  under  the  spillway),  plants  with  hydraulic 
S  lines  (with  a  Kaplan  turbine  and  an  off-line 
generator  located  upstream  equipped  with  a  down- 
stream valve),  and  control  equipment  based  on 
industrial  programmable  controllers.  The  falls  on 
the  Age  and  Champsanglard  (the  Creuse)  presently 
operate  on  this  basis.  Performance  characteristics 
are  given  based  on  results  from  on-site  tests  of  the 
group  performed  by  Electricite  de  France. 
(Airone-PTT) 
W87-02576 


WATER-HAMMER  DIAGNOSTIC  ESTAB- 
LISHED BY  A  NUMERICAL  METHOD,  (UN 
DIAGNOSTIC  DE  COUP  DE  BELIER  ETABLI 
PAR  MODELE  NUMERIQUE), 

A.  Carron. 

La  Houille  Blanche,  No.  1/2,  p  119-126,  1986.  7 

fig- 

Descriptors:  'Water  hammer,  'Water  mains,  'Sri 
Lanka,  'Computer  models,  'Cebel  model,  'Acci- 
dents, Hammering  protection,  Water  supply  sys- 
tems, Mathematical  models,  Pump  testing. 

During  initial  water  testing  of  the  Trincomalee 
water  main  of  Sri  Lanka,  serious  damage  occurred 
due  to  very  high  excess  pressure  subsequent  to 
stopping  of  the  pumps:  rupture  of  a  seal,  flooding 
of  the  pump  station,  displacement  of  the  pumping 
units.  The  Societe  du  Canal  de  Provence  which 
designed  the  hammering  protection  system  (hy- 
dropneumatic  balloon  associated  with  a  perforated 
valve)  was  invited  to  make  an  evaluation  and 
advise  on  corrective  action.  After  analyzing  the 
effect  of  initial  volume  of  air  in  the  balloon  and  the 
pressure  loss  coefficient  on  the  maximum  pressure 
subsequent  to  stopping  of  the  pumps,  using  the 
Cebel  numerical  model,  and  after  scale  model 
measurements  of  the  pressure  loss  coefficient  of  the 
perforated  valve,  it  appeared  that  the  cause  of  the 
excess  pressure  observed  was  due  to  perforation  of 
the  flapper  not  in  compliance  with  the  initial  speci- 
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fications.  Pressure  recordings  made  after  modify- 
ing the  valve  made  it  possible  to  check  the  pres- 
sure loss  coefficient  of  the  valve  in  location  and  the 
pressure  variation  amplitude  subsequent  to  stop- 
ping of  the  pumps.  The  values  obtained  were  in 
agreement  with  the  computation.  (Author's  ab- 
stract) 
W87-02577 


OVERPRESSURE  PEAK  IN  DUAL  HORIZON- 
TAL FRANCIS  TURBINES:  INDUSTRIAL  EX- 
PERIMENTS RESULTS,  (PIC  DE  SURPRES- 
SION  DES  FRANCIS  HORIZONTALES  DOU- 
BLES: RESULTATS  D'EXPERIENCES  INDUS- 
TRDELLES), 

Neyrpic,  Grenoble  (France). 
J.  P.  Taulan. 

La  Houille  Blanche,  No.  1/2,  p  127-135,  1986.  3 
fig,  8  ref. 

Descriptors:  'Turbines,  'Overpressure,  'Hydraulic 
equipment,  Simulation  analysis,  Water  hammer, 
France. 

During  initiation,  certain  horizontal  Francis  tur- 
bines exhibit  an  over-pressure  peak,  a  sudden  in- 
crease in  upstream  pressure  when  the  conventional 
hammer  seems  completed.  Tests  at  Monistrol  d'Al- 
lier  were  analyzed  in  an  attempt  to  explain  this 
singularity  by  the  presence  of  an  S  shape  beyond 
the  zero  torque  in  the  Qll  (nil)  characteristic  of 
the  turbine.  Simulation  on  a  computer  taking  the  S 
into  account  and  introducing  a  very  slight  asym- 
metry between  the  two  runners  leads  to  a  variation 
in  the  upstream  pressure  comparable  to  that  ob- 
served during  tests.  Recently,  commissioning  of 
Ocana  and  Tolla  shed  new  light  and  allowed  a  new 
analysis:  in  particular,  the  influence  of  the  design 
of  the  runner  and  the  gap  between  the  blades  and 
the  guide  vanes  is  considered,  as  is  the  influence  of 
the  fheta/tau  ratio,  i.e.  the  time  of  initiation  of 
operation  to  the  time  of  initiation  of  rotating  parts. 
(Author's  abstract) 
W87-02578 


INFLUENCE  OF  THE  RUNNER  BLADE 
ANGLE  VARIATION  ON  KAPLAN  TURBINE 
TRANSIENTS,  (INFLUENCE  DE  LA  VARIA- 
TION D'INCLINAISON  DES  PALES  SUR  LES 
REGIMES  TRANSITOIRES  DES  TURBINES 
KAPLAN), 

Electricite  de  France,  Chambery.  Region  d'Equi- 
pement  Alpes-Lyon. 
P.  Huvet. 

La  Houille  Blanche,  No.  1/2,  p  137-147,  1986.  16 
fig,  1  tab,  9  ref. 

Descriptors:  'Mathematical  studies,  'Turbines, 
'Hydraulic  equipment,  Testing  procedures,  Pow- 
erplants,  France,  Sluice  gates,  Propellers. 

On  the  occasion  of  the  commissioning  of  the 
Kaplan  turbines  of  Villerest  and  Oz-en-Oisans,  the 
influence  of  the  variation  of  the  blade  angle  on  the 
transient  states  was  analyzed  by  comparing  compu- 
tations and  industrial  tests.  To  take  into  account 
the  movements  of  the  sluice  gates  and  propeller, 
the  reduced  characteristics  are  determined  by 
double  interpolation  according  to  the  distributor 
openings  and  blade  angles.  The  numerical  results, 
in  particular  the  variation  in  rotation  speed,  agree 
well  with  the  test  records:  for  slow  blade  closing 
and  rapid  blade  opening,  for  nominal  and  partial 
powers  and  heads  and  for  different  speeds  of  oper- 
ation of  the  distributor.  The  influence  of  blade 
angle  variation  is  therefore  not  negligible.  (Au- 
thor's abstract) 
W87-02579 


ANALYSIS  OF  TRANSIENT  PHENOMENA  IN 
HYDROELECTRIC  GENERATION  PLANTS, 
(CALCUL  DES  TRANSITOIRES  DANS  LES  IN- 
STALLATIONS HYDRAULIQUES  DE  PRO- 
DUCTION D'ENERGIE), 
Electricite  de  France,  Chambery.  Region  d'Equi- 

rment  Alpes-Lyon. 
F.  Calendray,  D.  Ilhat,  J.  Planchard,  J.  F. 
Lauro,  and  C.  Velo. 

La  Houille  Blanche,  No.  1/2,  p  149-157,  1986.  10 
fig,  1 3  ref. 


Descriptors:  'Mathematical  models,  'Pumping 
plants,  'Computer  programs,  Belier  code,  Simula- 
tions, Hydraulic  equipment,  Allievi  equations,  Tur- 
bines, France. 

The  construction  in  recent  years  of  a  number  of 
pumping  power  transfer  plants  and  the  supplemen- 
tary equipping  of  existing  systems  required  Electri- 
cite de  France  to  acquire  a  program  to  simulate 
transient  states  in  the  most  complex  systems.  The 
Belier  code  was  developed  to  calculate  pressures 
and  flows  at  any  point  of  a  water  system  which 
may  include  Francis  and  Pelton  turbines,  valves, 
vents,  etc.  The  computation  method  used  is  re- 
viewed and  a  number  of  plants  designed  using  this 
program  are  described.  Comparisons  with  on  site 
measurements  are  given:  rather  good  agreement 
was  found  between  calculated  and  observed 
values,  especially  in  the  cases  of  the  La  Coche  and 
Le  Cheylas  pump  facilities.  The  program's  modu- 
lar construction  permitted  it  to  simulate  very  com- 
plex situations.  (Airone-PTT) 
W87-02580 


DELAY  OF  REACTION  TURBINES  AND 
PUMPS  TO  TRANSIENT  STATES,  (RETARD 
DES  TURBINES  A  REACTION  ET  DES 
POMPES  DANS  LEUR  COMPORTEMENT  EN 
REGIME  TRANSnOHtE), 
Electricite  de  France,  Paris.  Dept.  Technique. 
D.  Simonnot. 

La  Houille  Blanche,  No.  1/2,  p  159-168,  1986.  12 
fig- 
Descriptors:    'Mathematical   models,    'Hydraulic 
machinery,    'Simulations,   Mathematical   analysis, 
Transient  states,  Turbines,  Pumps. 

In  numerical  models  of  transient  states  of  ma- 
chines, the  characteristics  of  the  machines  are  as- 
sumed to  be  those  of  steady  state  operation  under 
prevailing  speed  and  net  head  conditions.  This 
practice  is  systematically  refuted  by  confronting 
measurement  and  computation:  a  delay  is  observed 
between  the  real  and  the  predicted  theoretical  be- 
havior. Three  typical  examples  of  this  phenome- 
non, which  for  practical  industrial  reasons  were 
subjected  to  thorough  analysis,  are:  a  centrifugal 
pump  in  dynamic  state;  large,  rapid  fluctuations  of 
power  in  a  Kaplan;  and  the  power  transfer  func- 
tion upon  opening  in  a  Kaplan.  The  numerical 
model  was  corrected  to  improve  the  simulation. 
(Airone-PTT) 
W87-02581 


MATERIALS  TECHNOLOGY  FOR  TURBINE 
PERFORMANCE, 

British  Columbia  Hydro  and   Power  Authority, 

Vancouver.  Metallurgy  Section. 

A.  Akhtar. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

8,  p  13-19,  August  1986.  4  fig,  34  ref. 

Descriptors:  'Turbines,  'Construction  materials, 
•Hydraulic  turbine  runners,  'Hydroelectric  plants, 
*AOD  process,  *ESW  technique,  'Cavitation, 
'Fatigue  cracking,  Flowing  water.  Dams,  Power 
plants,  Fatigue  limit,  Hydraulic  equipment. 

Pump  turbines  have  been  developed  to  enhance 
the  peak  shaving  capability  of  electrical  power 
systems,  and,  to  take  advantage  of  run-of-the-river 
flow  conditions  ,  bulb  units  and  variable  pitch 
Kaplan  turbines  have  been  optimized.  A  survey  of 
the  operating  experience  in  the  US  has  shown  that 
hydraulic  plants  are  highly  reliable  in  comparison 
with  thermal  plants.  Materials  technology  has 
played  an  important  role  in  the  fabrication  of  and 
maintenence  of  hydraulic  turbines.  Cost  effective- 
ness, structural  integrity,  cavitation  erosion  resist- 
ance and  ease  of  maintenence  are  the  criteria  in  the 
choice  of  materials  for  the  structural  components 
of  turbines.  The  method  of  fabrication  of  large 
hydraulic  turbine  runners  is  affected  by  a  number 
of  factors:  a  high  efficiency  of  energy  conversion 
must  be  maintained,  and  ease  of  transporting  the 
turbines  to  the  installation  site  must  be  considered. 
In  choosing  materials  and  the  fabrication  method, 
operational  reliability  must  also  be  taken  into  ac- 
count. Present  technology  in  materials  and  fabrica- 
tion methods  are  reviewed  and  selected  case  histo- 
ries are  presented.  (Alexander-PTT) 


W87-02687 


LARGE  PELTON  TURBINES  FOR  CANADA'S 
CAT  ARM  SCHEME, 

Sulzer-Escher  Wyss  Ltd.,  Zurich  (Switzerland). 
J.  Meier,  and  B.  Jacquet. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 
8,  p  19-22,  August  1986. 

Descriptors:  'Pelton  turbines,  'Hydraulic  design, 
'Cost  analysis,  'Newfoundland,  Operation,  Me- 
chanical design,  Maintenence,  Canada,  Cat  Arm 
scheme,  Dams,  Hydraulic  design,  Hydroelectric 
plants,  Turbines,  Hydraulic  equipment. 

Two  high-head  Pelton  turbines  were  recently  sup- 
plied by  the  Swiss  manufacturer  Sulzer-Escher 
Wyss  to  the  Cat  Arm  hydro  plant  in  northern 
Newfoundland,  Canada.  The  station  was  commis- 
sioned in  May  1985.  No  major  problems  have 
arisen  since  the  plant  was  put  into  service.  The 
machines  have  been  used  continuously  since  then 
with  a  load  factor  of  nearly  100%.  The  transient 
operations,  especially  the  startup  and  shutdown  as 
well  as  the  running  of  the  machines  has  been  very 
smooth.  The  scheduled  regular  inspections  have 
been  carried  out  and  proved  satisfactory  hydraulic 
and  mechanical  behavior.  The  design  of  the  hy- 
draulic system  and  the  electro-mechanical  equip- 
ment at  the  plant  are  described.  (Alexander-PTT) 
W87-02688 


WATERHAMMER  PRESSURE  COMPENSA- 
TION IN  TURBINE  REGULATING  SYSTEMS, 
Electric  Power  Development  Co.  Ltd.,  Tokyo 
(Japan). 

Z.  S.  Shen,  C.  G.  Zhong,  and  W.  Y.  Fu. 
Water  Power  and  Dam  Construction,  Vol.  38,  No. 
8,  p  25-28,  August  1986.  9  fig. 

Descriptors:  'Waterhammer  pressure,  'Turbines, 
'Regulating  systems,  'Penstocks,  Field  tests,  Feed- 
back, Hydroelectric  plants,  Transformers,  Hydrau- 
lic equipment. 

Simulation  and  field  tests  have  shown  that  the 
quality  of  turbine  regulation  can  be  significantly 
improved  if  compensation  for  the  waterhammer 
pressure  is  included  within  the  system.  The  water- 
hammer  pressure  feedback  signal  is  derived  from 
the  spiral  casing  and  is  directed  through  a  trans- 
former converting  the  pressure  into  a  voltage 
signal.  Simulation  work  was  carried  out  on  analog 
and  digital  computers  for  the  purpose  of  under- 
standing the  effect  of  the  waterhammer  pressure 
feedback  and  choosing  the  method  of  the  pressure 
feedback  in  hydro  stations.  Field  tests  were  carried 
out  on  various  power  stations  that  have  long  pen- 
stocks. A  simulated  compensating  circuit  proved 
less  expensive  to  install  than  a  direct  waterhammer 
pressure  compensating  circuit.  The  cost  of  a  direct 
circuit  mainly  depends  on  the  type  of  pressure 
transformer  used.  It  was  difficult  to  relate  the 
waterhammer  pressure  feedback  into  a  mechanical 
governor.  (Alexander-PTT) 
W87-02690 


65  MW  BULB  TURBINE  FOR  JAPAN'S 
TADAMI  PROJECT, 

British  Columbia  Hydro  and   Power  Authority, 

Vancouver.    Hydroelectric    Generation    Projects 

Div. 

T.  Motoki,  H.  Inoue,  and  H.  Toshima. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

8,  p   33-39,   August    1986.    18   fig,   2  tab,  4  ref. 

Descriptors:  'Bulb  turbines,  'Turbines,  'Hydro- 
electric plants,  'Tadami  project,  Reservoirs, 
Model  studies,  Flow  characteristics,  Cavitation, 
Stayvanes,  Computer  studies,  Concrete  stresses, 
Fatigue  strength,  Static  load,  Turbines,  Concrete 
testing,  Vibration  testing. 

The  bulb  turbine  unit  is  considered  to  be  one  of  the 
most  appropriate  solutions  for  the  economical  de- 
velopment of  low  head  hydro  energy.  The  65  MW 
bulb  unit  for  the  Tadami  project  which  is  now 
being  manufactured  is  the  world's  largest  capacity 
machine.  Prior  to  the  manufacture  of  the  prototype 
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machine,  extensive  tests  were  carried  out  on  hy- 
draulic, structural  and  vibration  test  models  as  well 
as  extensive  computer  studies  and  analyses  to 
ensure  high  performance  and  reliability.  (Author's 
abstract) 
W87-02691 


SELF-CLOSING  CYLINDRICAL  GATE  IM- 
PROVES SAFETY  AT  LOW  COST, 

Vysoka  Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

P.  Hudon. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

8,  p  45-48,  August  1986.  4  fig,  4  ref. 

Descriptors:  'Cylindrical  gates,  *Turbines,  *Gates, 
•Cost  benefits,  'Safety,  *La  Grande  Complex, 
Uneven  load  testing,  Asymetrical  flow,  Stayrings, 
Hydroelectric  plants,  Design,  Canada,  Hydraulic 
equipment. 

The  self-closing  cylindrical  gate  is  a  particularly 
attractive  device  for  hydro  turbine  protection  be- 
cause of  its  low  impact  on  the  overall  cost  of  the 
installation.  The  gate  is  a  thin,  short  cylinder 
which,  in  the  closed  position,  blocks  the  hydraulic 
passage  between  the  distributor  and  the  stayring. 
In  the  open  position  it  is  housed  in  a  compartment 
formed  by  the  stayring  and  the  head  cover.  Devel- 
opments and  performances  achieved  on  recent 
major  projects  have  demonstrated  certain  advan- 
tages of  this  type  of  gate  over  conventional  valves. 
The  mechanism  developed  to  achieve  the  self- 
closing  capability  is  based  on  a  set  of  linear  single- 
acting  hydraulic  servo-motors  mounted  on  the 
flange  of  the  head  cover.  The  servomotors  are 
interconnected  by  a  mechanism  that  implements 
horizontal  displacement  of  the  gate  and  distribu- 
tion of  symmetrical  loads.  Synchronization  is 
achieved  by  a  high  performance  roller-screw 
system.  Protective  devices  would  stop  the  gate 
from  closing  should  maximum  synchronization 
pre-set  values  be  excluded.  Recordings  made 
during  flow  shutoff  will  serve  to  illustrate  the 
behavior  of  the  gate  during  emergency  closure. 
(Alexander-PTT) 
W87-02693 


SIZING  SUBMERSIBLE  PUMPS, 

D.  Maurer. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  6,  p  37-38,  40-43,  June  1986.  8  fig,  4 

tab. 

Descriptors:  •Submersible  pumps,  'Lift  station 
design,  'Design  flow,  Planning,  Wastewater  facili- 
ties, Pumps,  Velocity  head. 

Most  consulting  engineers  have  a  standard  ap- 
proach to  lift  station  design.  The  existing  commu- 
nity needs,  future  development  potential,  local 
codes  and  regulations,  elevations,  force  mains,  etc. 
are  considered  and  evaluated,  to  arrive  at  a  design 
flow.  However,  consulting  engineers  also  consider 
pump  flexibility,  pump  history,  pump  service  and 
pump  performance.  System  curves  can  be  expand- 
ed to  incorporate  one  curve  at  minimum  sump 
level  and  a  second  curve  at  maximum  sump  level. 
Where  two  or  more  pumps  discharge  into  a 
common  header  pipeline,  it  is  usually  advantageous 
to  ignore  the  head  losses  in  the  individual  pump 
discharge  (called  station  losses)  in  the  head  capac- 
ity curves.  In  systems  where  there  is  high  velocity, 
velocity  head  must  also  be  considered,  and  figured 
into  the  total  dynamic  head  of  the  system.  This 
system  curve  analysis  gives  the  design  engineer 
and  the  manufacturer  of  the  equipment  confidence 
about  how  the  pumps  will  operate  within  the 
system.  (Khumbatta-PTT) 
W87-02927 


INSTRUMENTS  AND  EXPERTISE  ADD  UP  TO 
GOOD  PD7E  LOCATING, 

Heath  Consultants,  Inc.,  Houston,  TX. 

T.  G.  Brown. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  6,  p  45-46,  June  1986. 

Descriptors:  'Excavation,  *Pipe  locators,  'Water 
conveyance,  'Underground  systems,  'Water  distri- 


bution, Valve  box  locators,  Instrumentation,  Water 
transport,  Aqueducts. 

Different  types  of  underground  utility  systems 
have  had  been  installed  to  meet  the  needs  of  water 
transmission  and  distribution,  wastewater  collec- 
tion, natural  gas  propane,  oil,  electric  power,  tele- 
phone, traffic  control  and  cable  television.  Acci- 
dental damages  have  occured  due  to  the  excava- 
tion work,  which  is  a  major  cause  of  concern  to 
municipalities  and  businesses.  Water  utilities  should 
know  the  locations  of  the  elements  in  their  sys- 
tems, and  the  locations  of  all  other  utility  compo- 
nents in  the  area  of  any  planned  excavation.  All 
water  distribution  systems  should  have  accurate, 
up-to-date  maps  of  their  systems  to  assist  assigned 
personnel.  While  making  field  repairs,  the  accura- 
cy of  existing  maps  should  be  checked  and  a  com- 
plete survey  of  the  system  should  be  made.  There 
are  a  wide  range  of  pipe  locators  and  valve  box 
locators  available  for  locating  lines  and  valves  in 
distribution  systems  accurately.  Three  basic  types 
of  valve  box  locators  exist:  (1)  is  the  pancake  type 
metal  detector  which  transmits  and  receives  signals 
from  metallic  objects;  (2)  the  ferro-magnetic  loca- 
tor, a  probe  type  locator  equipped  with  two  built- 
in  sensors;  and  (3)  the  dip  needle,  a  compass  like 
instrument,  which  responds  to  the  magnetizing  of 
iron  objects.  Both  pipe  locators  and  valve  box 
locators  are  readily  available  through  water  indus- 
try suppliers.  It  is  the  responsibility  of  the  water 
utility  to  select  and  use  appropriate  instruments 
efficiently,  conduct  a  systems  survey,  maintain  ac- 
curate up-to-date  maps  and  log  books,  and  ensure 
proper  pipe  location  before  excavations  are  started. 
These  steps  will  enable  workers  to  respond  effi- 
ciently in  emergencies,  minimize  damage  to  prop- 
erty and  other  utility  systems,  and  reduce  operat- 
ing costs.  (Khumbatta-PTT) 
W87-02928 


DATA  PROCESSING  FOR  HYDRO  PLANT 
CONTROL, 

Ateliers  de  Constructions  Electriques  de  Charleroi 

(Belgium). 

D.  Lodang. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  9,  p  18-22,  September 

1986.  3  fig. 

Descriptors:  'Hydroelectric  plants,  *Control  sys- 
tems, 'Computers,  Automation,  Software,  Failure 
protection. 

Equipment  manufactured  by  ACEC  (Belgium)  for 
controlling  hydroelectric  plants  integrates  soft- 
ware and  hardware  for  monitoring  and  control. 
The  components  of  the  Chance  3000  series  system 
for  low-head  (5-25  MW)  and  medium-sized  (100- 
400  MW)  power  stations  are  described,  including 
control  system  structure,  turbine  regulation,  con- 
troller features,  control  room,  and  control  soft- 
ware, and  reliability  and  availability  are  discussed. 
The  ACEC  system  uses  a  decentralized  approach 
so  that  failure  of  one  component  does  not  cause 
failure  of  the  whole  system.  (Rochester-PTT) 
W87-03033 


AUTOMATION  OF  A  CHAIN  OF  RUN-OF- 
RTVER  POWER  STATIONS, 

Energy  Engineering  International,  Munich  (Ger- 
many, F.R.). 
J.  Gruner. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  9,  p  33-35,  September 
1986.  2  fig. 

Descriptors:  'Hydroelectric  plants,  'Automation, 
•Turbine  automatic  control  system,  *Power  station 
automatic  control  system,  'Control  systems, 
Surges,  Flushing,  Emergency  starting,  Data  proc- 
essing, Main  River,  Danube  River,  Germany. 

The  turbine  automatic  control  (tac)  system  and 
power  station  automatic  control  system  (psac)  de- 
signed and  tested  by  Rhein-Main-Donau  AG  in 
partnership  with  Energy  Engineering  International 
is  described,  including  description  of  system 
design,  operational  experience,  central  control  and 
monitoring,  and  automation  of  the  central  control. 
The  tac  system  provides  start  and  stop  and  syn- 
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chronization  functions,  and  in  addition,  surge  oper- 
ation, flushing,  emergency  starting,  and  internal 
service  supply.  The  psac  system  includes  data  ac- 
quisition, plant  regulation,  and  control,  either  by 
relays  or  electronically.  These  systems  have  been 
employed  on  the  Main  and  Danube  Rivers.  (Roch- 
ester-PTT) 
W87-03035 


COMPUTATION     OF     HYDRAULIC     TRAN- 
SIENTS IN  COMPLEX  HYDRO  SCHEMES, 

Hydraulic  Engineering  Research  Inst.,  Bucharest 

(Romania). 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03036 


COMPARISON  OF  VARIOUS  METHODS  OF 
CONTROLLING  THE  LONG-TERM  OPERAT- 
ING REGIMES  OF  HYDROELECTRIC  STA- 
TIONS, 

A.  Y.  AJeksandrovskii,  A.  V.  Pimkin,  and  G.  F. 
Chernenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  67-69  February  1986.  2  tab,  5  ref.  Translat- 
ed from  Gidrotekhnische  Stroitel'stro,  No.  2,  p  4-5, 
February  1986. 

Descriptors:  'Hydroelectric  power,  'Hydroelec- 
tric plants,  'Management  planning,  'Long-term 
planning,  Reservoir  operation,  Optimization, 
Runoff,  Stochastic  hydrology. 

This  study  was  conducted  to  compare  the  two 
most  common  methods  of  planning  the  operating 
regimes  of  hydrostations:  on  the  basis  of  dispatcher 
graphs,  and  on  the  basis  of  optimization  procedures 
presently  used  respectively  in  the  planning  stage 
and  in  operation.  When  evaluating  the  results  of 
comparative  calculations,  it  is  necessary  to  bear  in 
mind  a  number  of  circumstances  making  them  pre- 
liminary in  a  certain  sense.  A  calculated  time  time 
interval  equal  to  one  month  somewhat  distorts  the 
calculation  results.  Direct  optimization  with  suc- 
cessive correction  in  the  variant  used  did  not  take 
into  account  the  possibility  of  a  qualitative  forecast 
of  the  volume  of  inflow  for  a  period  greater  than 
one  month.  Hydrological  and  hydraulic  character- 
istics of  the  pools  of  a  hydrostation  and  the  re- 
quirements of  the  power  system  and  water  users 
change  both  during  planning  and  operation,  which 
leads  to  a  change  in  the  operating  conditions  of  the 
hydrostation.  The  construction  of  new  hydro  de- 
velopments with  reservoirs  regulating  the  river 
runoff,  the  construction  of  transmission  lines  con- 
necting individual  components  of  the  power 
system,  etc.,  introduce  substantial  changes  in  the 
operating  regime  of  a  hydrostation.  To  take  into 
account  these  changes  it  is  necessary  to  correct 
(refine)  the  dispatcher  regulations  of  the  operating 
regimes  of  hydrostation  reservoirs.  The  methods  of 
forecasting  the  runoff  are  based  on  concepts  of  the 
runoff  as  a  stochastic  process,  whereas  optimiza- 
tion methods  being  used  in  practice  require  the 
deterministic  assignment  of  the  runoff  characteris- 
tics for  the  future  period  of  operation.  (Lantz- 
PTT) 
W87-03176 


EXPERIENCE  OF  USESG  THE  TURBINE-GEN- 
ERATOR UNITS  OF  THE  KOLYMA  HYDRO- 
ELECTRIC STATION  FOR  DDLE  DISCHARGE 
OF  WATER, 

B.  N.  Yurkevich,  A.  Y.  Afonin,  S.  G.  Kukarskii, 
and  I.  N.  Lukin. 

Hydrotechnical  Construction  HYCOAR,  Vol.20, 
No.  2,  p  70-73,  February  1986.  3  fig.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  2,  p  6-8, 
February  1986. 

Descriptors:  'Turbines,  'Electrical  equipment, 
'Kolyma,  'Hydroelectric  plants,  Flow  discharge, 
Hydroelectric  power,  Reservoirs,  Operating 
policy. 

Diagonal-flow  turbines  with  the  following  techni- 
cal characteristics  have  been  installed  at  the 
Kolyma  hydroelectric  station:  turbine  capacity  184 
MW;  nominal  rotational  speed  214.3/min;  maxi- 
mum head  116  m;  minimum  erating  head  94.6  m; 
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start-up  head  40  m;  runner  diameter  4200  millime- 
ters. The  units  of  the  Kolyma  hydrostation  have  an 
umbrella  layout  with  support  on  the  turbine  cover 
with  three  guide  bearings,  one  of  which  is  com- 
bined with  a  thrust  bearing.  Before  the  start  of 
reservoir  drawdown,  it  is  important  to  clean  the 
trash  racks  and  water  surface  in  front  of  the  intake, 
to  provide  for  the  possibility  of  cleaning  during 
drawdown.  These  measures  would  help  to  reduce 
the  time  of  drawing  down  the  reservoir  of  the 
Kolyma  hydrostation  from  500  to  350  h.  The  unit 
showed  the  possibility  of  long  idling  at  a  speed 
from  15%  and  higher.  At  speeds  of  15-35%  of  the 
nominal,  it  is  recommended  to  continuously  feed 
oil  under  pressure  to  the  friction  zone.  Discharges 
of  less  than  10  cu  m/sec  passed  through  the  unit 
with  a  stationary  rotor.  No  unfavorable  phenom- 
ena were  noted  in  this  case.  To  provide  reliable 
operation  with  a  stationary  rotor,  it  is  necessary  to 
know  the  value  of  the  maximum  permissible  torque 
absorbable  by  the  jacks.  When  drawing  down  a 
reservoir  through  the  water  passage  of  a  unit  the 
maximum  discharge  is  reached  during  idling  with  a 
speed  of  50-100%  of  the  nominal.  In  the  case  of  a 
decrease  of  the  speed  below  35%  or  when  it  is 
necessary  to  pass  small  discharges  for  a  long  time 
an  operating  regime  with  a  stopped  rotor  is  recom- 
mended. (Lantz-PTT) 
W87-03177 


EXPERIENCE  IN  CREATING  MECHANICAL 
EQUIPMENT  FOR  NORTHERN  HYDRO- 
ELECTRIC STATIONS, 

S.  A.  Bol'shev,  and  S.  V.  Leenson. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  74-83,  February  1986.  7  fig,  6  ref.  Trans- 
lated from  Gidrotekhnische  StroiteFstro,  No.  2,  p 
9-15,  February  1986. 

Descriptors:  'Hydraulic  machinery,  *Cold  regions, 
•Hydroelectric  plants,  Intakes,  Penstocks,  Installa- 
tion, Construction,  Welding,  Hydraulic  structures. 

To  provide  reliable  and  long-term  operation  of 
mechanical  equipment  for  hydroelectric  stations 
under  harsh  climatic  conditions  (at  an  air  tempera- 
ture below  -45  C),  it  is  necessary  to  develop  and 
implement  numerous  special  design  and  technolog- 
ical measures  with  consideration  of  the  characteris- 
tics and  experience  of  the  installation  and  operation 
of  structures  already  constructed.  Mechanical 
equipment  of  surface  spillways,  mechanical  equip- 
ment of  deep  outlets,  characteristics  of  the  me- 
chanical equipment  of  the  hydrostation  intakes, 
penstocks,  mechanical  equipment  of  draft  tubes, 
characteristics  of  the  organization  of  installation 
works,  materials  used  for  mechanical  equipment, 
manufacture  of  mechanical  equipment  and  steel 
structures  in  a  northern  version,  cutting  and  ma- 
chining of  the  edges  of  workpieces,  machining  of 
parts  and  components,  heat  treatment  of  parts  and 
their  cold  treatment,  assembly  of  welded  construc- 
tions, welding  of  components  and  structures,  heat 
treatment  with  welded  joints  of  components  and 
structures,  and  quality  control  of  welding  joints  are 
examined  to  determine  an  operating  standard  of 
hydroelectric  stations  in  extreme  cold  regions.  It 
was  determined  that  it  is  necessary  to  heat-treat 
welded,  cast,  and  forged  parts,  components,  and 
structures  intended  for  operation  under  harsh  cli- 
matic conditions.  (Lantz-PTT) 
W87-03178 


OVERSPEEDING  PROCESSES  IN  REVERSI- 
BLE UNITS  OF  PUMPED-STORAGE  STA- 
TIONS, 

N.  N.  Arshenevskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  83-87,  February  1986.  4  fig,  1  tab,  4  ref. 
Translated  from  Gidrotekhnische  StroitePstro,  No. 
2,  p  16-18,  February  1986. 

Descriptors:  •Overspeeding,  'Pumped  storage, 
•Storage  reservoirs,  Hydraulic  machinery,  Rota- 
tional speed,  Penstocks,  Hydroelectric  plants,  Res- 
ervoirs, Hydraulic  gates,  Operating  policy. 

When  a  reversible  unit  enters  an  overspeed  regime, 
water  hammer  occurs,  and  the  rotational  speed 
exceeds  the  overspeed  rpm  determined  from  the 
universal  characteristic,  in  connection  with  which 


a  determination  of  the  guarantees  of  regulation 
when  designing  a  pumped-storage  station  should 
begin  precisely  with  this  process.  This  process  of 
overspeeding  a  unit  should  be  considered  an  emer- 
gency process,  and  should  be  assigned  to  the  case 
of  unusual  loading  combinations.  If  the  pumped- 
storage  station  has  a  group  (branched)  scheme  of 
penstocks,  then  this  process  is  examined  only  for 
one  unit,  and  the  others  in  the  given  group  can:  (a) 
operate  simultaneously  with  the  power  system;  (b) 
drop  the  load;  and  (c)  be  stopped.  The  unit  can  be 
brought  out  of  overspeeding  by:  (1)  an  emergency 
slide  valve  connecting  the  appropriate  cavities  of 
the  servomotors  with  the  accumulator  of  the  oil- 
pressure  system  with  the  receiver  tank;  (2)  closing 
the  quick-acting  gates;  (3)  manual  control;  or  (4) 
closing  the  bulkhead  gates.  It  is  possible  to  use 
these  methods  also  in  combination.  When  design- 
ing a  pumped-storage  station  complete  calculations 
of  the  indicated  methods  should  be  performed  with 
consideration  of  the  particular  closing  regimes  and 
scheme  of  penstocks.  An  analysis  of  the  process  of 
overspeeding  should  be  continued  both  for  mixed- 
flow  and  for  diagonal-  and  axial-flow  reversible 
machines.  (Lantz-PTT) 
W87-03179 


LOW-HEAD  PUMPED-STORAGE  STATION  AS 
A  WAY  OF  EXPANDING  THE  TSIMLYANSK 
HYDROELECTRIC  STATION, 

B.  M.  Groznov,  and  N.  I.  Kochkin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  97-102,  February  1986.  3  fig.  Translated 
from  Gidrotekhnische  StroitePstro,  No.  2,  p  25-29, 
February  1986. 

Descriptors:  *Pumped  storage,  *Hydroelectric 
plants,  'Storage  reservoirs,  'Tsimlyansk,  Cost-ben- 
efit analysis,  Hydroelectric  power,  Rostov,  Russia, 
Floods,  Reservoirs. 

Soviet  and  world  experience  in  the  design  and 
construction  of  pumped-storage  stations  has  shown 
that  the  construction  of  pumped-storage  stations  at 
heads  less  than  50-60  m  are,  as  a  rule,  economically 
ineffective.  However,  the  program  of  wide  con- 
struction of  nuclear  power  stations  decided  on  in 
recent  years  has  increased  the  need  for  pumped- 
storage  stations  charging  nuclear  power  stations 
during  the  night  off-peak  hours  for  the  load  curve. 
The  construction  of  a  pumped-storage  station 
(PSS)  as  part  of  an  existing  hydro  development, 
opens  the  possibility  of  using  favorable  factors, 
complete  consideration  of  which  can  reveal  the 
effectiveness  of  constructing  even  a  low-head  PSS. 
Design  studies  of  the  All-Union  Planning,  Survey- 
ing, and  Scientific-Research  Institute  (Gidro- 
proekt)  as  part  of  the  substantiating  materials  for 
expanding  the  Tsimlyansk  hydroelectric  station 
(HES)  showed,  for  example,  that  the  construction 
of  a  low-head  PSS  at  the  Tsimlyansk  hydro  devel- 
opment, even  under  present  conditions,  is  a  suffi- 
ciently effective  measure  (payback  time  of  the 
additional  capital  investments  is  5.5-7  years).  The 
location  of  the  PSS  in  the  center  of  the  loads,  and 
the  proximity  of  the  Rostov  NPS  presently  under 
construction,  will  make  it  possible  to  reduce  specif- 
ic expenditures  for  constructing  outside  transmis- 
sion lines.  With  construction  of  the  PSS,  the  total 
discharage  capacity  of  the  turbines  at  the  hydro 
development  will  increase  by  more  than  7  times,  as 
a  result  of  which,  an  additional  seasonal  produc- 
tion amounting  to  200  million  kWh  is  possible,  due 
to  the  previously  unused  waste  discharges.  On  the 
whole,  as  the  technical  and  economic  calculations 
showed,  the  construction  at  the  Tsimlyansk  hydro 
development  of  a  low-heat  PSS  with  an  installed 
capacity  in  the  turbine  regime  of  800,000  kW,  with 
production  of  1.4-1.5  billion  kWh/yr,  with  specific 
capital  investments  referred  to  the  power  industry 
of  not  more  than  300-350  rubles/kW  is  a  rather 
effective  measure  (payback  time  of  the  additional 
expenditures  is  5.5-7  years).  (Lantz-PTT) 
W87-03182 


DIMENSIONLESS  ANALYSIS  OF  OPTIMUM 
DESIGNS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-03185 


OPERATIONAL  TOOLS:  SELECTIVE  WITH- 
DRAWAL  AND  DAILY  OPERATIONAL 
STRATEGY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see   Field   5G 

W87-03238 


FLOW  PROCESSES  OF  A  CUTTERHEAD 
DREDGE, 

Slotta  Engineering  Associates,  Inc.,  Corvallis,  OR. 
L.  S.  Slotta. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  262-276,  12  fig,  1 
tab,  4  ref.  NSF  Grant  No.  MEA-8360994. 

Descriptors:  'Flow  characteristics,  'Cutterhead 
dredge,  *Hydraulic  machinery,  'Hydraulic 
models,  Model  studies,  Computers,  Performance 
evaluation,  Computer  models,  Mathematical  analy- 
sis, Dredging. 

This  research  involves  both  three-dimensional  nu- 
merical analyses  and  hydraulic  model  studies  of 
rotating  machinery  involved  in  submerged  sedi- 
ment excavation.  For  both  computer  model  and 
hydraulic  model  simulations,  a  cylindrical-shaped 
disc  cutter  can  easily  by  extended  to  basket  type 
cutters.  The  characteristic  feature  of  the  cylindri- 
cal shaped  disc  cutter  is  the  potential  optimal  posi- 
tioning of  the  suction  mouth  which  extends  into 
the  interior  of  the  cutter  towards  the  rotating 
blades.  Hydrodynamic  computer  codes  (PHOEN- 
ICS  and  FLUENT)  were  shown  to  have  the  prom- 
ise of  properly  simulating  complex,  three-dimen- 
sional, rotating  flows  conveying  water  and  sedi- 
ments through  dredge  cutterheads.  The  hydraulic 
laboratory  studies  confirm  that  extending  the 
intake  pipe  within  the  dredge  cutter  will  signifi- 
cantly increase  most  hydraulic  dredges'  produc- 
tion. Tests  compared:  (a)  plain  suction  mount,  (b) 
long  extended  mouth,  (c)  45-deg  beveled  mouth 
('looking  down'),  (d)  45-deg  beveled  mouth  with 
an  internal  cowl  and  a  dog-eared  external  shroud, 
and  (e)  45-deg  beveled  mouth  with  a  dog-eared 
external  shroud.  Hydraulic  model  summary  results 
show  that  maximum  production  was  observed  in 
the  undercut  mode  at  48  RPM  and  when  the  45- 
deg  beveled  mouth  and  external  shroud  were  used. 
The  45.5%  solids  by  weight  concentration  corre- 
sponds to  a  24%  solids  by  volume  discharge.  This 
production  is  quite  impressive  when  compared  to 
that  achieved  by  most  operational  dredges.  (See 
also  W87-03248)  (Lantz-PTT) 
W87-03262 


8D.  Soil  Mechanics 


GEOLOGICAL  PROBLEMS  OVERCOME  AT 
REVELSTOKE:  PART  TWO, 

Marine  Industries  Ltd.,  Sorel  (Quebec).  Generator 

Section. 

J.  W.  Forster. 

Water  Power  and  Dam  Construction,  Vol.  38,  No. 

8,  p  42-44,  August  1986.  9  fig,  7  ref. 

Descriptors:  'Spillways,  'Foundations,  'Head- 
works,  'Earthfill  dams,  'Revelstoke,  Dam  con- 
struction, Overburden,  Wave  studies,  Dam  design, 
Bedrock,  Geology,  Columbia  River,  Canada,  Geo- 
logic formations. 

The  Revelstoke  project,  including  the  first  four  of 
six  generating  units,  was  completed  in  1985  essen- 
tially on  budget  and  on  schedule.  This  was  accom- 
plished despite  a  number  of  disadvantages.  The 
most  challenging  of  these  was  the  complex  and 
difficult  bedrock  geology  at  the  concrete  dam  site 
in  the  canyon,  and  the  extremely  irregular  bedrock 
and  complex  overburden  at  the  earthfill  dam  site. 
Since  the  commissioning  of  the  first  four  units, 
export  sales  to  the  US  have  absorbed  any  energy 
not  required  by  BC  Hydro  so  no  spilling  has  been 
necessary.  Some  of  the  key  reasons  for  the 
project's  success  were:  an  experienced  design  and 
construction  team;  good  communications  between 
field  and  design  staff;  satellite  precipitation  and 
tributary  flow  monitoring;  utilization  of  specialists 


130 


ENGINEERING  WORKS— Field  8 
Rock  Mechanics  and  Geology— Group  8E 


as  required;  and  periodic  reviews  of  the  design  and 

construction.  (Alexander-PTT) 

W87-02692 


METHOD  OF  INVESTIGATING  THE  COM- 
PACTIBILITY  OF  COHESIVE  SOILS, 

O.  A.  Pakhomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  639-646,  December  1985.  4  fig,  2  tab,  6 
ref  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo.  Vol.  19,  No.  12,  p  7-12,  December  1985.  . 

Descriptors:  'Soil  compaction,  'Cohesive  soils, 
•Hydraulic  design,  *Soil  engineering,  *Soil  proper- 
ties. Soil  types,  Compaction,  Engineering,  Con- 
struction, Compressibility,  Strength,  Construction 
methods,  Construction  equipment.  Soil  water,  Par- 
ticle size. 

When  constructing  earth  structures  from  cohesive 
soils,  optimum  values  of  moisture  content  and  max- 
imum density  values  should  be  determined  and 
correlated  with  the  type  of  compacting  machine. 
The  method  for  determining  compactibility  should 
be  selected  as  a  function  of  the  particle  size  distri- 
bution of  the  material  being  tested.  When  the  type 
of  roller  and  the  pressure  it  applies  to  the  soil  are 
known,  it  is  sufficent  to  perform  one  cycle  of 
determination  of  the  characteristics  of  compactibi- 
lity for  one  value  of  the  mass  of  the  weight  on  the 
standard  instrument  or  pressure  of  the  plate  in  the 
consolidation  press  and  as  a  result  to  obtain  one 
value  of  the  optimum  moisture  content  and  one 
value  of  the  maximum  density  corresponding  to  it. 
If  the  type  of  roller  is  not  known,  then  it  is 
necessary  to  perform  several  cycles  of  determina- 
tion and  to  obtain  two  interrelated  functions  by 
means  of  which  the  necessary  values  of  the  opti- 
mum moisture  content  and  maximum  density  can 
be  selected.  (Doria-PTT) 
W87-02865 


GRAPHIC  PLOTTING  OF  THE  RELATION- 
SHIPS OF  PHYSICAL  CHARACTERISTICS  OF 
SOILS, 

L.  P.  Konovalov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  12,  p  688-691,  December  1985.  1  fig,  11  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  12,  p  38-40,  December  1985. 

Descriptors:  'Graphical  analysis,  'Soil  physical 
properties,  'Mathematical  studies,  'Graphical 
methods,  Model  studies,  Soil  physics,  Soil  proper- 
ties, Soil  water,  Soil  density,  Soil  engineering,  Soil 
porosity,  Soil  compaction,  Compaction,  Soil  types. 

A  'composition-property'  diagram  of  soil,  regarded 
as  a  three-component  system  is  proposed.  The 
diagram  simultaneously  models  an  entire  complex 
of  interdependences  on  the  physical  characteristics 
of  soil,  while  showing  the  position  of  possible 
limits  of  its  physical  state.  It  is  concluded  that  a 
geometric  interpretation  of  the  characteristics  and 
states  of  soils,  in  the  form  of  an  ordered  set  of 
points,  imparts  simplicity  and  clarity  to  the  dia- 
gram. This  then  promotes  a  broader  comprehen- 
sion of  the  interrelations  of  the  soil  characteristics 
and  their  evolution,  during  changes  in  soil  state.  In 
addition  to  being  clearly  illustrative,  the  diagram 
also  has  an  applied  calculation  significance,  since 
the  simplicity  of  plotting  and  the  accuracy  and 
quickness  of  determining  the  physical  characteris- 
tics is  useful  to  designers,  researchers,  and  builders. 
(Doria-PTT) 
W87-02871 


TWO-CHAMBER  CONSOLIDATION  PRESS, 

V.  P.  Videneev,  S.  N.  Gol'tsov,  V.  P.  Kustov,  and 
K.  V.  Ruppeneit. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  103-107,  February  1986.  5  fig,  3  tab,  3  ref. 
Translated  from  Gidrotekhnische  Stroitel'stro,  No. 
2,  p  30-32,  February  1986. 

Descriptors:  'Soil  properties,  'Consolidation  press, 
•Compressibility,  Compaction,  Hydraulic  machin- 
ery, Soil  compaction,  Soil  mechanics. 

During  tests  of  the  compressibility  of  soils  with 
consolidation  presses,  the  state  of  dense  soils  of 


semisolid  and  solid  consistency,  does  not  change 
up  to  pressures  of  0.8-1.2  MPa  during  loading.  For 
these  soils,  the  modulus  of  deformation  in  the 
entire  range  of  loads,  is  constant  and  greater  than 
that  obtained  according  to  GOST  23908-79 
(Method  of  Laboratory  Determination  of  Com- 
pressibility) by  1.6-2.5  times.  For  soils  of  very  soft 
and  liquid  consistency,  the  state  of  the  soil  changes 
during  the  experiments,  and  the  ratio  of  the  moduli 
of  deformation  found  from  the  results  of  testing 
two  samples  of  different  height,  and  according  to 
GOST,  is  variable.  In  any  given  experiment,  this 
ratio  varies  1.03-1.35.  For  evaluating  the  possibility 
of  using  the  results  of  consolidation  tests  of  weak 
saturated  clays  when  designing  the  bases  of  struc- 
tures, it  is  necessary  to  take  into  account  the  differ- 
ence in  the  consolidation  realized  instrument  and  in 
the  prototype.  (Lantz-PTT) 
W87-03183 


CONSTRUCTION  OF  DAMS  ON  SOILS  CON- 
TAINING SOLUBLE  SALTS, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-03186 


GROUNDWATER  SEEPAGE  VECTORS  AND 
THE  POTENTIAL  FOR  HTLLSLOPE  FAILURE 
AND  DEBRIS  FLOW  MOBILIZATION, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03193 


LIME-CEMENT  HARDENING  OF  VERY  SOFT 
FRESHWATER  CLAY, 

Kyoto  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
M.  Kamon. 

IN:  Management  of  Bottom  Sediments  Containing 
Toxic  Substances,  Proceedings  of  the  10th  U.S./ 
Japan  Experts  Meeting,  October  30-31,  1984, 
Kyoto,  Japan.  October  1985.  p  237-248,  9  fig,  1  tab, 
4  ref. 

Descriptors:  'Hardness,  'Lime,  'Cements,  'Clays, 
'Land  reclamation,  Pozzolans,  Ettringites,  Halloy- 
site,  Kaolinite,  X-ray  diffraction,  Electron  micros- 
copy. 

The  hardening  treatment  of  freshwater,  very  soft, 
clay  soil  formed  by  land  reclamation  was  intro- 
duced. The  applicability  of  a  lime-cement-mixture 
was  investigated  in  the  laboratory.  This  special 
stabilizing  agent  directs  itself  to  the  pozzolanic 
reaction  and  ettringite  product,  in  order  to  solidify 
very  soft  clay  soils  by  enclosing  free  water  into  its 
crystal.  The  hardening  mechanism  was  examined 
physicochemically.  The  results  obtained  are  as  fol- 
lows: (1)  Freshwater,  very  soft,  clay  soils  used  are 
mainly  halloysite  and  kaolinite  minerals  in  suspen- 
sion for  a  long  time.  Thus,  the  strength  due  to  self- 
consolidation  after  sedimentation  is  very  small;  (2) 
The  hardening  strength  increases  with  the  increase 
in  the  added  volume  of  stabilizing  agents.  Traffica- 
bility  on  this  soft  ground  is  obtained  by  adding 
more  than  15%  of  the  stabilizing  agent;  (3)  The 
optimum  combination  ratio  is  9:1  to  8:2.  Beyond 
these  ratios,  the  effect  of  the  ettringite  crystal 
reduces  the  hardening  strength;  and  (4)  The  hard- 
ening mechanism  was  quantitatively  shown  in  the 
reactive  products  by  X-ray  diffraction  analysis  and 
scanning  electron  microscopy.  It  was  clearly  seen 
that  the  pozzolanic  reaction  products  are  directly 
related  to  the  strength  increase.  (See  also  W87- 
03248)  (Lantz-PTT) 
W87-03260 

8E.  Rock  Mechanics  and 
Geology 

GEOLOGICAL   PROBLEMS   OVERCOME   AT 
REVELSTOKE:  PART  TWO, 

Marine  Industries  Ltd.,  Sorel  (Quebec).  Generator 

Section. 

For  primary   bibliographic   entry   see   Field   8D. 

W87-02692 


BOREHOLE  TELEVISION  FOR  GEOTECHNI- 
CAL  INVESTIGATIONS, 


Westinghouse  Electric  Corp.,  Horseheads,  NY.  In- 
dustry and  Government  Tube  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-03032 


ROCKFALL-INDUCED  WAVES  IN  RESER- 
VOIRS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

D.  L.  Vischer. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  9,  p  45-48,  September 

1986.  6  fig,  4  ref. 

Descriptors:  'Rockfalls,  'Reservoirs,  'Wave 
action,  'Slope  stability,  'Mudflows,  Mathematical 
models,  Hydraulic  models,  Potential  energy,  Ki- 
netic energy,  Turbulence,  Lakes,  Hydraulic  jump, 
Hydrodynamics. 

Hydrodynamic  effects  of  rockfalls  were  investigat- 
ed in  two-dimensional  and  three-dimensional 
model  tests.  The  characteristics  of  three  types  of 
shore  instabilities,  falls,  slides,  and  flows  are  de- 
scribed and  results  obtained  with  hydraulic  models 
of  1:50  to  1:500  scales  are  presented.  The  rockfall 
was  simulated  by  a  gravel  mixture  and  the  fall  path 
by  an  inclined  plane.  The  generation  of  the  waves 
under  consideration  results  from  the  impact  be- 
tween the  rock  mass  and  the  quiescent  water  body. 
An  impulse  exchange  occurs,  with  a  corresponding 
exchange  of  energy.  The  energy  balance  can  be 
written:  E  sub  kin  -I-  E  sub  pot  =  E  sub  w  +  E 
sub  o,  in  which  the  terms  are,  respectively,  kinetic 
energy  of  the  plunging  rock  mass;  potential  energy 
of  the  plunging  mass  with  respect  to  the  reservoir 
or  lake  bottom;  resultant  wave  energy;  and  energy 
expended  in  other  ways,  such  as  turbulent  dissipa- 
tion at  the  plunge  point,  internal  an  external  fric- 
tion losses  of  the  plunging  mass,  and  generation  of 
shock  waves.  The  rock  plunge  is  analogous  to  a 
hydraulic  jump.  Practical  conclusions  that  can  be 
drawn  from  the  present  energy  analysis  are:  (1)  the 
efficiency  of  fall-energy  conversion  into  wave 
energy  is  1.5-35%  for  the  investigated  range  of 
parameters;  (2)  the  conversion  decreases  strongly 
with  increasing  Froude  number;  (3)  the  conversion 
efficiency  is  lower  than  that  occurring  in  land- 
slides; and  (4)  the  plunging  of  landslides  into  reser- 
voirs or  lakes  is  potentially  more  dangerous  than 
the  plunging  of  rockfalls  of  similar  volume.  (Roch- 
ester-PTT) 
W87-03037 


ANALYSIS  OF  METHODS  OF  DETERMINING 
THE  COMPRESSIVE  STRENGTH  OF  ROCKS, 

L.  G.  Medvedev,  and  R.  I.  Teder. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  88-94,  February  1986.  6  fig,  11  ref.  Trans- 
lated from  Gidrotekhnische  Stroitel'stro,  No.  2,  p 
18-23,  February  1986. 

Descriptors:  'Compressive  strength,  'Rocks, 
'Mathematical  analysis,  'Rock  testing,  Cleavage, 
Rock  properties,  Hardness,  Strength,  Rock  prisms. 

The  diversity  of  methods  for  compression  testing 
of  rocks,  and  the  appearance  of  a  great  number  of 
new  ones,  indicate  that  they  do  not  completely 
satisfy  the  requirements  occurring  in  connection 
with  practical  activity  in  the  area  of  mining  indus- 
try and  construction.  The  development  and  im- 
provement of  methods  of  determining  the  com- 
pressive strength  of  rocks  under  laboratory,  field, 
and  production  conditions  are  continuing.  State 
standardization  of  methods  of  physical  testing  of 
rocks,  including  methods  of  determining  the  uniax- 
ial compressive  strength,  has  been  being  carried 
out  during  the  past  10  years.  The  methods  of  (1) 
determining  the  uniaxial  compressive  strength 
(GOST  21153.2-75),  (2)  determining  the  multiple 
cleavage  and  compressive  strengths  (GOST 
21153.4-75),  (3)  combined  rapid  determination  of 
the  uniaxial  tensile  and  compressive  strength  (OST 
12.14.116-79),  (4)  determining  the  compressive 
strength  from  the  hardness  index  obtained  by 
means  of  a  Kashkarov-Poldi-Hutte  hammer,  (5) 
compression  of  large  prisms,  and  (6)  investigating 
rocks  in  a  three-dimensional  stress  state  under  all- 
around  compression,  are  discussed.  Methods  for 
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crushing  large  rock  prisms  should  be  used  when 
construction  occurs.  In  this  case,  it  is  necessary  to 
fulfill  the  requirements  of  the  basic  principles  of 
mathematical  statistics  (to  take  into  account  varia- 
tion of  the  indices,  to  select  the  necessary  number 
of  repeated  determinations,  to  fulfill  identify  of  the 
conditions  of  repeated  determinations,  etc.)-  When 
determining  the  compressive  strength  on  large 
prisms,  one  must  simultaneously  determine  the 
compressive  strength  of  rocks  by  one  or  two  meth- 
ods on  small  samples  (GOST  21153.2-75  and 
GOST  21153.4075).  (Lantz-PTT) 
W87-O3180 


USE  OF  GROUTING  WHEN  DRIVING 
THROUGH  THE  ROCK  BURST  ZONE  IN  THE 
DANGARA  IRRIGATION  TUNNEL, 

Y.  A.  Vasenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  94-96,  February  1986.  1  fig.  Translated 
from  Gidrotekhnische  StroiteFstro,  No.  2,  p  23-25, 
February  1986. 

Descriptors:  'Grouting,  *Rock  burst  zone,  'Irriga- 
tion, *Dangara,  'Tunnel  construction,  Construc- 
tion, Groundwater,  Tunneling,  Cements. 

In  Tadzhikistan  an  irrigation  tunnel  with  a  length 
of  13,813  m  and  with  a  cross  section  of  42  sq  m,  is 
being  constructed  for  irrigating  arid  lands  of  the 
Dangara  Valley.  The  irrigation  tunnel  will  be  able 
to  discharge  100  cu  m/sec,  which  will  make  it 
possible  to  irrigate  100,000  ha  of  cotton  and  other 
crops.  The  route  of  the  tunnel  passes  through 
complex  mining  and  geological  conditions,  inter- 
secting several  faults.  Groundwaters  were  found 
during  drilling  in  the  crown  and  left  wall  of  the 
tunnel.  Directly  before  the  crush  zone,  the  tunnel 
crown  was  supported  by  rock  bolts  with  cross 
supports  of  reinforcing  bar  and  shotcrete.  When 
determining  the  method  of  tunneling  in  the  rock 
burst  zone,  variants  of  bypassing  the  stretch  of  the 
burst  to  the  right  and  left  of  the  design  route  and 
driving  the  tunnel  through  the  rock  pile  were 
examined  as  the  main  ones.  The  grouting  works 
were  divided  into  two  stages:  infilling  grouting  of 
the  voids  of  the  rock  burst,  and  consolidation 
grouting  of  the  rock  pile.  Infilling  grouting  was 
carried  out  by  feeding  a  thick  cement  grout  of 
consistency  1:0.5  (cement:water  by  weight) 
through  holes  directly  into  the  voids  of  the  rock 
burst  from  the  grout  unit  located  on  the  shaft 
surface.  Consolidation  grouting  was  carried  out  in 
two  cycles  to  reduce  the  length  of  the  holes,  which 
in  the  case  of  grouting  in  one  cycle  would  have 
been  57  m.  The  holes  for  consolidation  grouting 
were  arranged  within  a  10-m  layer  above  the  apex 
of  the  tunnel  crown  at  a  maximum  distance  of  2  m 
from  each  other.  The  length  of  the  grouted  inter- 
vals of  the  holes  varied  within  5-14  m.  The  se- 
quence of  filling  the  holes  was  as  follows:  first  the 
upper  holes  were  filled  under  a  smaller  pressure  to 
avoid  breakthrough  of  the  grout  through  the  sur- 
charge; then  the  lower  holes  are  filled.  The  maxi- 
mum compression  of  the  rocks  was  thus  accom- 
plished directly  along  the  design  contour  of  the 
tunnel  crown.  Grouting  began  with  a  consistency 
of  1 :2,  and  in  the  case  of  high  rates  of  absorption, 
the  grout  was  thickened  to  1:1  and  1:0.8.  Injection 
was  carried  out  until  there  was  a  complete  refusal 
to  absorption,  at  a  pressure  of  2-2.5  MPa.  In  all,  in 
the  second  stage,  671  m  of  grouting  the  holes  was 
performed,  and  566  tons  of  grout  was  absorbed 
(Lantz-PTT) 
W87-03181 


CONSTRUCTION  OF  DAMS  ON  SOILS  CON- 
TAINING SOLUBLE  SALTS, 

V.  P.  Nedri^a,  and  E.  A.  Dem'yanova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  2,  p  116-121,  February  1986.  4  fig.  Translated 
from  Gidrotekhnische  Stroitel'stro,  No.  2,  p  44-47 
February  1986. 

Descriptors:  'Dam  construction,  'Solubility, 
•Salts,  'Soil  porosity,  Geohydrology,  Hydraulic 
engineering,  Foundation  rocks,  Gypsum,  Anhy- 
drite, Halite,  Tbilisi  Dam,  Russia,  Saint  Francis 
dam,  Leaching,  Kama  River. 

The  intense  development  of  natural  resources  of 
Eastern  Siberia  and  Central  Asia  is  making  it  nec- 


essary for  hydraulic  engineers  to  construct  dams 
under  complex  hydrogeological  conditions,  on 
foundations  containing  soluble  rocks,  mainly 
gypsum,  anhydrite,  and  halite.  World  dam  con- 
struction practice  has  numerous  examples  of  con- 
structing dams  on  gypsinate  foundations.  It  is  nec- 
essary, however,  to  note  that  in  the  majority  of 
cases,  the  presence  of  gypsum  in  the  foundation  of 
the  dams,  was  found  during  operation  of  the  struc- 
tures upon  the  occurrence  of  incidents  due  to 
chemical  piping.  In  those  cases,  when  the  presence 
of  gypsum  in  rocks  of  the  foundation  was  found 
during  surveys,  construction,  as  a  rule,  was  ruled 
out  when  considering  the  experience  of  operating 
dams  with  such  foundations.  The  Tbilisi  dam 
(USSR)  and  the  Saint  Francis  dam  (USA),  are 
discussed  as  examples  of  an  underestimation  of  the 
consequences  of  developing  chemical  piping.  The 
Kama  hydro  development  on  the  Kama  River 
serves  as  an  example  of  the  successful  construction 
of  a  structure  on  gyprocks.  The  upper  part  of  its 
foundation,  to  a  depth  of  50  m,  is  composed  of 
hard  and  soft  rocks  represented  by  sandstones, 
argillites,  limestones,  dolomites,  and  marls,  and  the 
lower  part  by  a  sulfate  complex,  in  the  form  of 
beds  of  gypsum  and  anhydrite,  with  a  thickness  of 
approximately  120  m.  Mathematical  calculations  to 
determine  the  time  and  boundary  of  leaching,  con- 
clude that  the  construction  of  dams  on  foundations 
containing  water-soluble  salts,  is  possible,  but  re- 
quires substantial  attention  to  establishing  the  geo- 
logical and  hydrogeological  conditions  of  the  site. 
The  necessary  conditions  determining  the  possibili- 
ty of  constructing  dams  on  gypsinate  and  salinized 
foundations  are:  low  permeability  of  the  rocks;  the 
possibility  of  taking  protective  measures;  presence 
of  a  gallery  in  the  foundation  for  making  a  thor- 
ough check  of  the  state  of  the  structure  and  per- 
forming, when  necessary,  works  on  the  construc- 
tion and  restoration  of  the  watertight  properties  of 
the  grout  curtain.  (Lantz-PTT) 
W87-03186 


LATE  QUATERNARY  ALLUVIAL  STRATIG- 
RAPHY OF  WHITEWATER  DRAW,  ARIZONA: 
IMPLICATIONS  FOR  REGIONAL  CORRELA- 
TION OF  FLUVIAL  DEPOSITS  IN  THE  AMER- 
ICAN SOUTHWEST, 
M.  R.  Waters. 

Geology  GLGYB,  Vol.  13,  No.  10,  p  705-708, 
October  1985.  3  fig,  14  ref.  Wenner-Gren  Founda- 
tion for  Anthropological  Research  Grant-in-aid 
No.  4335. 

Descriptors:  'Geology,  'Arizona,  'Whitewater 
Draw,  'Alluvial  deposits,  Fluvial  sediments,  Histo- 
ry, Sulphur  Springs  Valley,  San  Pedro  Valley, 
Semiarid  regions,  Geomorphology,  Arroyo. 

The  alluvial  history  of  Whitewater  Draw,  an 
arroyo  in  the  Sulphur  Springs  Valley,  southeastern 
Arizona,  is  characterized  by  numerous  degrada- 
tional  and  aggradational  events.  Shifts  in  climate 
appear  to  be  responsible  for  the  major  changes  in 
depositional  environments  recognized  in 
Whitewater  Draw  over  the  past  15,000  yr.  Howev- 
er, the  degradation  and  aggradation  documented 
during  apparently  stable  climatic  periods,  were 
primarily  controlled  by  geomorphic  parameters. 
Comparison  between  the  alluvial  records  of  ar- 
royos  in  the  adjacent  upper  San  Pedro  Valley  and 
Whitewater  Draw,  shows  that  periods  of  degrada- 
tion and  aggradation  were  out  of  phase  in  number, 
character,  and  timing.  These  differences  indicate 
that  the  fluvial  systems  in  the  Sulphur  Springs 
Valley  and  the  San  Pedro  Valley  responded  differ- 
ently to  external  climate  shifts,  and  that  both  sys- 
tems were  influenced  by  local  geomorphic  param- 
eters. This  demonstrates  that  the  regional  correla- 
tion of  late  Quaternary  deposits  from  one  valley  to 
the  next  should  not  be  attempted  without  absolute 
temporal  control,  and  that  intervalley  correlations 
must  take  into  consideration  the  complexity  of 
fluvial  processes.  (Author's  abstract) 
W87-03209 


TUNNELS:  MACHINE  EXCAVATION  -  RATE 
OF  PROGRESS  -  MACHINE  DATA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 
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ROC:  A  DAM  REHAB  SOLUTION  UN- 
EARTHED, 

Portland  Cement  Association,  Denver,  CO. 

K.  D.  Hansen,  and  J.  W.  France. 

Civil  Engineering  CEWRA9,  Vol.  56,  No.  9,  p  60- 

63,  September  1986.  3  fig. 

Descriptors:  'Roller-compacted  concrete,  'Con- 
cretes, 'Dam  construction,  'Hydraulic  engineer- 
ing, 'Concrete  technology,  Reinforced  concrete, 
Hydraulic  structures,  Concrete  dams,  Engineering, 
Construction,  Construction  materials,  Embank- 
ments, Overflow,  Concrete  mixes,  Portland 
cement. 

Roller-compacted  concrete  (RCC),  hauled  and 
spread  by  earthmoving  equipment  and  compacted 
by  vibratory  rollers,  has  been  so  successful  for 
repairing  dams  that  the  number  of  dam  rehabilita- 
tion projects  using  RCC  may  eventually  dwarf  the 
number  of  new  RCC  dams.  RCC  has  been  shown 
to  be  cheaper,  quicker  to  construct,  and  as  reliable 
as  more  traditional  rehab  approaches.  Most  such 
projects  fall  into  two  categories:  fixing  damaged 
overflow  structures,  and  protecting  embankment 
dams  during  overtopping.  Examples  of  successful 
projects  are  provided,  and  design  considerations 
are  discussed.  Design  details  require  careful  atten- 
tion, especially  at  the  crest,  downstream  slope,  and 
downstream  tow.  RCC  mixtures  range  from  5%  to 
10%  cementitious  material  (portland  cement  plus 
fly  ash)  by  dry  weight  of  aggregate.  The  best 
aggregates  for  RCC  use  are  well-graded,  angular 
soils  ranging  from  one  to  two  inches  maximum  size 
down  to  5%  to  10%  nonplastic  fines  passing  the 
No.  200  sieve.  (Doria-PTT) 
W87-02770 


LATEX     ADMIXTURES     FOR     PORTLAND 
CEMENT  CONCRETE  AND  MORTAR, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary  bibliographic  entry  see  Field  8G. 

W87-03318 


ALKALI-SELICA  REACnvrrY  TN  FIVE  DAMS 
EN  SOUTHWESTERN  UNITED  STATES, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
D.  Stark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB86-235082, 
A04  in  paper  copy,  A01  in  microfiche.  Report  No. 
REC-ERC-85-10,  July  1985.  64  p,  8  ref,  5  append. 
Contract  No.  4-CP-8 1-03540. 

Descriptors:  'Concretes,  'Concrete  testing, 
•Silica,  'Coolidge  Dam,  'Friant  Dam,  'Matuija 
Dam,  'Parker  Dam,  'Stewart  Mountain  Dam, 
Dams,  Chemical  reactions,  Structural  engineering, 
Humidity,  Bases,  Petrography,  Chemical  reactions, 
Materials  testing. 

Concrete  samples  from  five  dams  in  the  Southwest 
(Coolidge,  Friant,  Matilija,  Parker,  and  Stewart 
Mountain  Dams)  were  tested  for  alkali-silica  reac- 
tivity. This  investigation  was  intended  to  study  the 
state  of  alkali-silica  reactivity  in  the  concrete  and 
to  determine  the  potential  for  additional  reactivity. 
The  four  procedures  used  in  this  investigation 
were  selected  to  determine  whether  the  concrete 
contained  potentially  reactive  silica  or  enough 
moisture  to  cause  expansion.  These  procedures 
were  relative  humidity  measurements,  petrogra- 
phic  examinations,  length  change  measurements, 
and  osmotic  cell  tests.  Test  results  showed  that  the 
extent  of  alkali-silica  reactivity  and  the  potential 
for  its  occurrence  varied  not  only  between  dams, 
but  also  between  sample  locations  within  each 
dam.  (Author's  abstract) 
W87-03319 
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G.  Materials 


NNOVATIVE  LAGOON  LINER  PAYS  OFF, 

ireiner  Engineering,  Inc.,  Denver,  CO. 

'or  primary  bibliographic  entry  see  Field   5D. 

V87-03078 


ATEX  ADMIXTURES  FOR  PORTLAND 
EMENT  CONCRETE  AND  MORTAR, 

\smy  Engineer  Waterways  Experiment  Station, 

/icksburg,  MS.  Structures  Lab. 

).  L.  Bean,  and  T.  B.  Husbands. 

Available  from  the  National  Technical  Information 

lervice,  Springfield,  VA.  22161.  Technical  Report 

IEMR-CS-3,  July  1986.  Final  Report.  35  p,  9  fig, 

2  tab,  12  ref. 

Descriptors:  'Latex,  'Portland  cements,  *Con- 
:retes,  'Mortar,  Polymers,  Aggregates,  Literature 
eview,  Reviews,  Vapor  pressure,  Maintenance, 
^atex-modified  mortar. 

\.  latex  used  as  an  admixture  in  portland  cement 
»ncrete  or  mortar  is  a  water-emulsion  organic 
xslymer.  This  polymer  emulsion  will  coalesce  to 
orm  a  continuous  film  within  the  matrix  of  the 
jaste  and  around  the  aggregate,  thus  producing 
rreater  tensile  and  flexural  strength  and  a  more 
lurable  material  (because  it  acts  as  a  moisture 
jarrier  to  the  entry  of  liquid  water  but  allows 
vater  vapor  to  migrate  out).  A  literature  search 
jvas  conducted  to  collect  information  about  latex 
idmixtures  and  some  minor  laboratory  testing  was 
performed  to  corroborate  some  of  the  literature 
indings.  The  results  of  the  latex-modified  mortar 
LMM)  bond  test  indicate  that  the  surface  of  con- 
crete or  hardened  LMM  does  not  need  to  be 
primed  to  obtain  good  adhesion.  The  percentage  of 
polymer  in  the  LMM  does  affect  the  water  vapor 
transmittance  (breathability)  of  the  specimen.  A 
tugher  percentage  of  polymer  will  reduce  the 
vapor  transmittance  of  the  hardened  mortar.  The 
underwater  submersion  data  revealed  that  immer- 
sion did  not  weaken  the  mortar  tested  at  WES 
when  allowed  to  air-dry  sufficiently  before  testing. 
If  the  absorbed  moisture  in  the  LMM  could  evapo- 
rate after  the  specimen  was  removed  from  the 
water,  the  strengths  were  returned  to  their  expect- 
ed values.  However,  this  may  not  be  true  for  all 
acrylic  latex  modifiers;  some  may  contain  ethyl  or 
methyl  acrylates  which  are  hydrolized  when  sub- 
merged in  water.  Further  testing  and  evaluation 
are  needed  for  various  types  of  modifiers.  The 
results  of  the  freezing  and  thawing  testing  of 
mortar  patches  showed  that  some  latex  mortars 
performed  much  better  than  others.  Visual  exami- 
nation of  the  patches  indicated  that  the  principal 
cause  of  degradation  was  separation  of  the  patches 
from  the  test  panels.  (Lantz-PTT) 
W87-03318 


8H.  Rapid  Excavation 


TUNNELS:  MACHINE  EXCAVATION  -  RATE 
OF  PROGRESS  -  MACHINE  DATA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8 A. 


W87-03320 


81.  Fisheries  Engineering 


PASSIVE  SCREEN  WATER  INTAKE  DESIGN 
STUDIES, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  G.  Stefan,  W.  Q.  Dahlin,  T.  Winterstein,  and  P. 

Fournier. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  112,  No.  2,  p  115-126,  August  1986.  15  fig,  9 

ref. 

Descriptors:  'Screens,  'Intakes,  'Hydraulic  struc- 
tures, 'Hydraulic  design,  'Fish  barriers,  'Power- 
plants,  Fish,  Larvae,  Regulations,  Legal  aspects, 
Ice,  Pipes,  Water  transport. 

Experimental  and  analytical  studies  were  conduct- 
ed to  develop  a  novel  water  intake  design  for  the 
prevention  of  fish  impingement  and  excessive 
damage  to  fish  larvae  at  a  powerplant  in  Jackson, 
Michigan.  Requirements  by  the  regulatory  agency 
led  to  the  use  of  cylindrical  screens  mounted  in 
pairs  on  'risers'  connected  to  four  manifolds,  which 
in  turn  were  connected  to  an  18  ft  diameter  with- 
drawal pipe  carrying  a  total  flow  of  23.2  cu  m/s 
(818  cfs)  to  a  powerplant  condenser.  Separate 
model  studies  conducted  on  individual  screen 
panels,  individual  and  multiple  risers,  and  mani- 
folds are  described.  The  studies  conducted  at  scale 
ratios  ranging  from  1:20-1:3  are  described.  The 
system,  built  in  1981,  continues  to  work  well  with 
only  minor  damage  caused  by  ice.  (Author's  ab- 
stract) 
W87-02767 


Preparation  Of  Reviews— Group  10F 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J.  S.  Burton. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

4,  p  637-647,  August  1986.  2  fig,  5  tab,  42  ref. 

Descriptors:  'Water  resources  institutes,  'Re- 
search facilities,  'Grants,  'History,  'Information 
exchange,  Legislation,  Participating  funds,  Public 
investment. 

A  brief  history  of  the  State  Water  Resources  Re- 
search Institute  program  is  presented.  Components 
of  the  program  include  an  annual  allotment  and 
matching  grants  program  for  the  Institutes  and  the 
additional  and  saline  water  research  programs  for 
other  organizations.  The  legislative  history  of  the 
Institute  program  and  authorized  and  appropriated 
funding  from  fiscal  years  1965  through  1986  are 
reviewed.  The  Institute's  role  in  conducting  and 
sponsoring  water  resources  research  and  develop- 
ment, training  of  scientists  and  engineers  and  co- 
ordinating, transferring  and  disseminating  water 
research  data  is  discussed.  Examples  of  several 
water  research  projects  sponsored  by  this  program 
are  included.  (Michael-PTT) 
W87-02632 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


SYNTHESIS  AND  ANALYSIS  OF  A  COMPRE- 
HENSIVE LAKE  MODEL  -  WITH  THE  EVAL- 
UATION OF  DIVERSITY  OF  ECOSYSTEMS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-02965 


SEASONAL  ABUNDANCE,  GROWTH,  FEED- 
ING AND  AGE  COMPOSITION  OF  FLOUN- 
DER (PLATICHTHYS  FLESUS  (L.))  POPULA- 
TIONS OF  THE  SEVERN  ESTUARY  AND 
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OF  SOIL  SCIENCE. 

Effect  of  Deep  Tillage  and  Controlled  Traffic 
on   Root   Growth,   Water-Use  Efficiency   and 
Yield  of  Irrigated  Maize  and  Wheat, 
W87-03165  3F 

ORANGE  FREE  STATE  UNTV., 
BLOEMFONTEIN  (SOUTH  AFRICA).  INST. 
OF  ENVIRONMENTAL  SCIENCES. 

Assessment  of  the  Impact   of  Eutrophication 
Control  Measures  on  South  African  Impound- 
ments, 
W87-02973  5G 

OREGON  STATE  UNTV.,  CORVALLIS. 

Growth  and  Yield  of  Sunflower  and  Soybean 

Under  Soil  Water  Deficits, 

W87-02992  2I 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  BOTANY  AND  PLANT  PHYSIOLOGY. 

Effects  of  Current  Velocity  and  Light  Energy 
on  the  Structure  of  Periphyton  Assemblages  in 
Laboratory  Streams, 
W87-O2808  2H 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  FOREST  ENGINEERING. 

Red  Alder  Leaf  Litter  and  Streamwater  Quality 

in  Western  Oregon, 

W87-02631  5B 

Morphological  Features  of  Small  Streams:  Sig- 
nificance and  Function, 
W87-02931  4A 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  MATHEMATICS. 

Vertical  Transport  and  Fate  of  Low-Water-Sol- 
ubility Chemicals  in  Unsaturated  Soils, 
W87-02836  5B 

Vertical-Horizontal  Transport  and  Fate  of  Low 
Water  Solubility  Chemicals  in  Unsaturated  Soils, 
W87-03074  2G 

OSAKA  UNTV.  (JAPAN).  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

Basin-wide  Ecological  Fate  Model  for  Manage- 
ment of  Chemicals  Hazard, 
W87-02975  5B 


OKLAHOMA  AGRICULTURAL 
EXPERIMENT  STATION,  SITLLWATER. 

Influence  of  Soil  Structure  on  Movement  Rate 

of  Salts  Through  Soils, 

W87-02716  5B 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Polymer  Flotation  and  Activated  Carbon  Ad- 
sorption Treatment  for  In  Situ  Tar  Sand  Process 
Water, 
W87-02751  5D 


Analysis  and  Cartographical  Approach  to  the 
Regional  Water  Utilization  System  in  the  Yodo 
River  Basin, 
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OTAGO  UNTV.,  DUNEDIN  (NEW  ZEALAND). 
DEPT.  OF  MICROBIOLOGY. 
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tiveness of  Four  Different  Treatment  Plants, 
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PLYMOUTH  POLYTECHNIC  (ENGLAND) 
DEPT.  OF  GEOGRAPHICAL  SCIENCES. 

Stream  Solute  Sources  and  Variations  in  a  Tem- 
perate Granite  Drainage  Basin, 
W87-03296  5B 

POLISH  ACADEMY  OF  SCIENCES 
KRAKOW.  INST.  OF  GEOGRAPHY  AND 
SPATIAL  ORGANIZATION. 

Mechanisms  of  Dissolved  Solids  Transport  in 
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(ENGLAND). 
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Influence    of   Catastrophic    Floods    on    Water 
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Numerical  Prediction  on  the  Effect  of  Phospho- 
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DENVER,  CO. 
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W87-02793  5A 

OR-14 


PRETORIA  UNTV.  (SOUTH  AFRICA).  DEPT 
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vated Sludge, 
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ENGINEERING. 
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PRINCETON  UNTV.,  NJ.  WATER 
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ENGINEERING. 
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SCIENCE  AND  AGRICULTURAL 
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lyse), 
W87-02795  JA 

RENSSELAER  POLYTECHNIC  TNST„  TROY 
NY.  DEPT.  OF  CHEMICAL  AND 
ENVIRONMENTAL  ENGINEERING. 

Concentration  of  Seeded  and  Naturally  Occur- 
ring   Enteroviruses    from    Waters   of  Varying 
Quality  by  Hollow  Fiber  Ultrafiltration, 
W87-02648  JA 

RHODE  ISLAND  UNTV,  KINGSTON.  DEPT 
OF  CTVIL  AND  ENVIRONMENTAL 
ENGINEERING. 

Macrophyte  Growth  in  Shallow  Streams:  Field 

Investigations, 

W87-02887  5C 

Macrophyte  Growth  in  Shallow  Streams:  Bio- 
mass  Model, 
W87-02888  5C 

ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION,  TEMPE,  AZ. 
FORESTRY  SCIENCES  LAB. 

Designing  for  Dynamic  Equilibrium  in  Streams. 
W87-02929  ^£ 

ROORKEE  UNTV.  (INDIA).  DEPT.  OF  EARTH 
SCIENCES. 

Aquifer  Transmissivity  of  Porous  Media  from 

Resistivity  Data, 

W87-02837  73 

ROYAL  DANISH  SCHOOL  OF  PHARMACY 
COPENHAGEN. 

Validation  of  a  Prognosis  Based  Upon  a  Eu- 

trophication  Model, 

W87-02602  5C 

RUTGERS  -  THE  STATE  UNTV,  CAMDEN, 
NJ.  DEPT.  OF  BIOLOGY. 

Growth  and  Survival  of  Giant  Ragweed  (Am- 
brosia trifida  L.)  in  a  Delaware  River  Freshwa- 
ter Tidal  Wetland, 
W87-03207  2H 

RUTGERS  -  THE  STATE  UNTV., 
PISCATAWAY,  NJ.  DEPT.  OF  CTVTL  AND 
ENVIRONMENTAL  ENGINEERING. 

Unsaturated  Flow  Through  Solid  Waste  Land- 
fills: Model  and  Sensitivity  Analysis, 
W87-02628  5B 

Modeling  Leachate  Production  from  Municipal 

Landfills, 

W87-02883  5B 

SAFEWAY  STORES,  INC.,  OAKLAND,  CA. 

Efficient  Response  Matrix  Method  for  Coupling 
a  Groundwater  Simulator  and  a  Regional  Agri- 
cultural Management  Model, 
W87-02936  4B 

SAINT  ANDREWS  UNTV.  (SCOTLAND) 
DEPT.  OF  GEOGRAPHY. 

Classification  of  Drainage  Basins  According  to 
their  Physical  Characteristics;  An  Application 
for  Flood  Frequency  Analysis  in  Scotland, 
W87-02683  2E 
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Measuring  Sludge  Concentration  and  Quality, 
W87-02835  5D 

AN  FRANCISCO  DEFT.  OF  PUBLIC 
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Pump  Station's  Cost  Reduced  Dramatically, 
W87-03121  5D 

iATEC  LTD.,  CREWE  (ENGLAND). 

Biological  Phosphorus  and  Nitrogen  Removal  at 
an  Experimental  Full  Scale  Plant  in  the  U.K., 
W87-02750  5D 

JATTERTHWATTE  ASSOCIATES,  INC.,  WEST 
TESTER,  PA. 

Soil  Potential  Ratings  for  Onsite  Wastewater 

Disposal, 

W87-02860  5t 

SCIENCE  AND  EDUCATION 
ADMINISTRATION,  LINCOLN,  NE 

Physical    Environment    Near    the    Surface    of 

Plowed  and  No-Tilled  Soils, 

W87-03171  2G 

SCEENCE  AND  EDUCATION 
ADMINISTRATION,  MANDAN,  ND. 
NORTHERN  GREAT  PLAINS  RESEARCH 
CENTER. 
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centration and  Grain  Maturity  from  Air  Tem- 
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perarure, 
W87-02998 

SCIENCE  UNTV.  OF  TOKYO  (JAPAN). 
Dewatering  of  Bottom  Sediments, 
W87-03261 

SCD2NCE  UNTV.  OF  TOKYO  (JAPAN).  DEFT. 
OF  MANAGEMENT  SCIENCE. 

Interactive  Algorithm  for  the  Parameter  Estima- 
tion of  Complex  Systems  and  Its  Application  to 
an  Ecological  Modelling  of  an  Actual  Japanese 
Lake, 
W87-O2600  2H 

SEATTLE  CITY  LIGHT  DEFT.,  WA. 

Modeling  North  Cascades  Annual  Runoff  Distri- 
bution Using  Drainage  Basin  Elevation  Distribu- 
tion, 
W87-02627  2E 

SEATTLE  DEFT.  OF  WATER,  WA.  WATER 
QUALITY  DD7. 

Managing  an  Unfiltered  Water  Supply, 
W87-02609  5F 

SERVICE  DES  MALADIES  PARASITAIRES 
ET  EXOTIQUES,  ANGERS  (FRANCE). 

Sanitary  Study  of  Surface  Water  and  of  the 
Beach  of  a  Water  Sports  and  Leisure  Complex, 
W87-02777  5B 

SEVERN-TRENT  WATER  AUTHORITY 
(ENGLAND).  REGIONAL  LAB. 

Detection  of  Enteroviruses:  An  Assessment  of 

Ten  Cell  Lines, 

W87-02651  5A 

Failure  to  Detect  Cytopathic  Enteroviruses  in 

Drinking  Water, 

W87-02654  5A 

SHELLFISH  RESEARCH  LAB.,  CARNA 
ORELAND).  n 

Zooplankton  Fauna  of  Killary  Harbour:  The 

Seasonal  Cycle  of  Abundance, 

W87-03054  2L 


SLOTTA  ENGINEERING  ASSOCIATES,  INC., 
CORVALLIS,  OR. 

Flow  Processes  of  a  Cutterhead  Dredge, 
W87-03262  8C 

SMITH  KLINE  AND  FRENCH  LABS., 
PHILADELPHIA,  PA. 

HPLC  Anion  Exclusion  Method  for  Fluoride 
Determinations  in  Complex  Effluents, 
W87-03094  5A 


SOCTETE  GRENOBLOISE  D'ETUDES  ET 
D' APPLICATIONS  HYDRAULIQUES 
(FRANCE). 

Taking  Hydrology  and  Economic  Factors  mto 
Account  for  Calculating  the  Economic  Diame- 
ter of  the  Penstocks  for  High  Head  Micropower 
Plants,  (Prise  en  Compte  de  l'Hydrologie  et  des 
Facteurs  Economiques  dans  le  Calcul  du  Dia- 
metre  Economique  des  Conduites  Forcees  des 
Microcentrales  Haute  Chute), 
W87-02568  8C 

SOCTETE  NATIONALE  DE  L'AMIANTE, 
SHERBROOK  (QUEBEO. 

Physiological  Innocuity  of  Asbestos  in  Water, 
W87-02831  5C 

SODL  CONSERVATION  SERVICE, 
COLUMBIA,  MO. 

Seasonal  Sediment  Yield  to  Mark  Twain  Lake, 

Missouri, 

W87-02789  " 

SOUTHAMPTON  UNTV.  (ENGLAND).  DEFT. 
OF  MECHANICAL  ENGINEERING. 

Improved  Monitoring  of  Air  in  Water, 
W87-03038  7B 

SOUTHERN  ILLINOIS  UNTV.  AT 
CARBONDALE.  DEFT.  OF  GEOGRAPHY. 

Minimizing  the  Cost  of  Coping  with  Droughts: 

Springfield,  Illinois, 

W87-O3057  6D 

SPLIT  UNTV.  (YUGOSLAVIA).  FACULTY  OF 
CIVIL  ENGINEERING  SCIENCES. 

Hydrological  Investigations  of  Dinaric  Karst  at 
the    Krcic    Catchment    and    the    River    Krka 
Springs  (Yugoslavia), 
W87-02845  2A 

SRI  LANKA  UNTV.,  PERADENTYA.  DEPT.  OF 
GEOLOGY. 

Groundwater  Occurrences  in  the  Hard  Rock 
Terrains  of  Sri  Lanka  -  A  Case  Study, 
W87-03047  2F 

SRI  LANKA  UNTV.,  PERADENTYA. 
ENVHIONMENTAL  GEOCHEMISTRY 
RESEARCH  GROUP. 

Environmental  Chemistry  of  Rainwater  in  Sri 

Lanka, 

W87-03023  2B 

Chemistry  of  Tap  Water  in  Sri  Lanka  -  Implica- 
tions on  Health, 
W87-03026  5F 

STICHTING  VOOR  BODEMKARTERTNG, 
WAGENTNGEN  (NETHERLANDS). 

Procedure  to  Identify  Different  Groups  of  Hy- 
draulic-Conductivity    and     Moisture-Retention 
Curves  for  Soil  Horizons, 
W87-03075  2G 

STOCKHOLM  UNTV.  (SWEDEN). 
METEOROLOGISKA  rNSTTTUTIONEN. 

Deposition  of  Atmospheric  Trace  Metals  in 
Northern  Sweden  as  Measured  in  the  Snowpack, 
W87-02720  5B 

Temporal  Evolution  of  Nitrogen  Compounds  in 

Swedish  Precipitation  Since  1955, 

W87-02812  2B 

SUFFOLK  COUNTY  DEPT.  OF  PUBLIC 
HEALTH,  HAUPPAUGE,  NY. 

Groundwater  Contamination  with  Synthetic  Or- 
ganic   Compounds    and    Pesticides    in    Suffolk 
County, 
W87-02827  5B 


SURREY  UNrV.,  GUILDFORD  (ENGLAND). 
DEPT.  OF  MICROBIOLOGY. 

Electrofocusing  of  Viruses  and  Sensitivity  to 

Disinfection, 

W87-02664  5D 

TATMAN  AND  LEE  ASSOCIATES, 
WILMINGTON,  DE. 

Pump  Station  Gets  Navy  Discharge  and  New 

Life  as  Civilian, 

W87-02925  5F 

TECHNICAL  UNTV.  OF  DENMARK,  LYNGBY. 
DEPT.  OF  SANITARY  ENGINEERING. 

Exchange  of  Organics,  Phosphate  and  Cations 
between  Sludge  and  Water  in  Biological  Phos- 
phorus and  Nitrogen  Removal  Processes, 
W87-02745  5D 

TECHNICAL  UNTV.  OF  DENMARK,  LYNGBY. 
LAB.  OF  APPLIED  MATHEMATICAL 
PHYSICS. 

Bed  Friction  and  Dissipation  in  a  Combined 

Current  and  Wave  Motion, 

W87-03210  8B 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  DEPT.  OF  FOOD  ENGINEERING 
AND  BIOTECTNOLOGY. 

Concentration  of  Viruses  from  Water  Using  Pig 

Erythrocyte  Ghost  Cells, 

W87-02650  5A 

TECHNION  -  ISRAEL  INST.  OF  TECH., 
HAIFA.  FACULTY  OF  CTVTL  ENGINEERING. 

Single-sludge  Nitrogen  Removal:  Modeling  and 

Experimental  Results, 

W87-02823  5D 

TECHNISCHE  UNTV.  HAMBURG-HARBURG 
(GERMANY,  F.R.).  ARBEITSBEREICH 
UMWELTSCHUTZrECHNTK. 

Direct  Determination  of  Cd,  Cu  and  Ni  in  the 

Elbe  River  Estuary   with   Zeeman  AAS  and 

Matrix    Modification    (Direktbestimmung    von 

Cd,  Cu  and  Ni  im  Elbeastuar  mit  Hilfe  der 

Zeeman-Atomabsorptionsspektroskopie  und  Ma- 

trixmodifikation), 

W87-03087  5A 

TEMPLE  UNTV.,  PHILADELPHIA,  PA. 
SCHOOL  OF  LAW. 

Abstention:  The  Crooked  Course  of  Colorado 

River, 

W87-02596  6E 

TENNESSEE  UNTV.,  KNOXVHXE. 

Estimating  Macroporosity  in  a  Forest  Water- 
shed by  use  of  a  Tension  Infiltrometer, 
W87-02917  2G 

TEXACO,  INC.,  BEACON,  NY. 

Environmental  Impact  of  Oil  Spills  and  the  Oil 

Industry  Response, 

W87-02829  5C 
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Scheme, 
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Controlling  Turfgrass  Water  Use  Rates, 
W87-03017  2I 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  CENTER  FOR  ENERGY  AND 
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TEXAS  A  AND  M  UNIV.,  COLLEGE 
STATION.  DEPT.  OF  PHYSICS. 

Nursery  Irrigation-Syringe  System  That  Moni- 
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W87-03107  7C 

TEXAS  A  AND  M  UNTV.,  COLLEGE 
STATION.  DEPT.  OF  SODL  AND  CROP 
SCIENCES. 

Resistance  of  Plant  Roots  to  Water  Loss 
W87-03005  2I 

Hazardout  Waste  Disposal:  What  Are  the  Op- 
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W87-03015  5E 

Under   EPA    Scrutiny:    Underground    Storage 

Tanks, 

W87-03021  5B 

TEXAS  A  AND  M  UNTV.,  EL  PASO 
AGRICULTURAL  RESEARCH  STATION. 

Spatial  Variability  and  Soil  Sampling  for  Salinity 
and  Sodicity  Appraisal  in  Surface  Irrigated  Or- 
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W87-02726  2G 

TEXAS  TECH  UNTV.,  LUBBOCK.  DEPT  OF 
RANGE  AND  WDLDLD7E  MANAGEMENT 

Effects  of  Pattern  and  Amount  of  Simulated 
Rainfall  on  Seedling  Dynamics  of  Weeping  Lo- 
vegrass  and  Kleingrass, 
W87-03011  2I 

TEXAS  UNTV.  AT  DALLAS,  RICHARDSON 
GRADUATE  PROGRAM  IN 
ENVDIONMENTAL  SCIENCES. 

Diel  Variation  of  In-stream  Nitrification 
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W87-O2705     5D 
W87-02706     5D 
W87-02707     5B 
W87-02708     5F 
W87-02709     5D 
W87-02710     5  A 
W87-02711     5B 
W87-02712     2G 
W87-02713     2G 
W87-02714     5E 
W87-02715     2G 
W87-02716     5B 
W87-02717     21 
W87-02718     21 
W87-02719     5B 
W87-02720     5B 
W87-02721     5B 
W87-02722     5B 
W87-02723     2G 
W87-02724     2G 
W87-02725     2G 
W87-02726     2G 
W87-02727     2G 
W87-02728     2G 
W87-02729     5B 


W87-O2730     5B 
W87-02731     5B 
W87-02732     5B 
W87-02733     5B 
W87-02734     5G 
W87-02735     5D 
W87-02736     5D 
W87-02737     5D 
W87-02738     5D 
W87-02739     5D 
W87-02740     5D 
W87-02741     5D 
W87-02742     5D 
W87-02743     5D 
W87-02744     5D 
W87-02745     5D 
W87-02746     5D 
W87-02747     5D 
W87-02748     5D 
W87-02749     5D 
W87-02750     5D 
W87-02751     5D 
W87-02752     5D 
W87-02753     5D 
W87-02754     5G 
W87-02755     5F 
W87-02756     6D 
W87-02757     5G 
W87-02758     2L 
W87-02759     5B 
W87-02760     3F 
W87-02761     3F 
W87-02762     8B 
W87-02763     5B 
W87-02764     5B 
W87-02765     5E 
W87-02766     2E 
W87-02767     81 
W87-02768     5B 
W87-02769     21 
W87-02770     8F 
W87-02771     5C 
W87-02772     2H 
W87-02773     2J 
W87-02774     5B 
W87-02775     5E 
W87-02776     2L 
W87-02777     5B 
W87-02778     5C 
W87-02779     5F 
W87-02780     2H 
W87-02781     5D 
W87-02782     6F 
W87-02783     5D 
W87-02784     5G 
W87-02785     21 
W87-02786     5A 
W87-02787     5B 
W87-02788     2G 
W87-02789     2J 
W87-02790     8B 
W87-02791     5B 
W87-02792     5C 
W87-02793     5A 
W87-02794     5A 
W87-02795     5A 
W87-02796     5A 
W87-02797     5A 
W87-02798     5A 
W87-02799     5A 
W87-O2800     5B 
W87-02801     5B 
W87-O2802     5A 
W87-02803     5A 
W87-02804     5A 
W87-O2805     2L 
W87-02806     2H 
W87-02807     2L 
W87-02808     2H 
W87-02809     2L 
W87-02810     2K 
W87-02811     2B 
W87-02812     2B 
W87-02813     21 


W87-02814     7B 
W87-02815     5D 
W87-02816     21 
W87-02817     21 
W87-02818     5  A 
W87-02819     5G 
W87-02820     5D 
W87-02821     5D 
W87-02822     5G 
W87-02823     5D 
W87-02824     5G 
W87-02825     5C 
W87-02826     5C 
W87-02827     5B 
W87-02828     5G 
W87-02829     5C 
W87-02830     5C 
W87-02831     5C 
W87-02832     5B 
W87-02833     5C 
W87-02834     5D 
W87-02835     5D 
W87-02836     5B 
W87-02837     7B 
W87-02838     2F 
W87-02839     5B 
W87-02840     2F 
W87-02841     2E 
W87-02842     2F 
W87-02843     2F 
W87-02844     2F 
W87-02845     2A 
W87-02846     2G 
W87-02847     5A 
W87-02848     2F 
W87-02849     2F 
W87-02850     2G 
W87-02851     2F 
W87-02852     2F 
W87-02853     2A 
W87-02854     7B 
W87-02855     2E 
W87-02856     2G 
W87-02857     2G 
W87-02858     2G 
W87-02859     2F 
W87-02860     5E 
W87-02861     2G 
W87-02862     2E 
W87-02863     8B 
W87-02864     8A 
W87-02865     8D 
W87-02866     8A 
W87-02867     8A 
W87-02868     8B 
W87-02869     8A 
W87-02870     8A 
W87-02871     8D 
W87-02872     6D 
W87-02873     3F 
W87-02874     6C 
W87-02875     3F 
W87-02876     3F 
W87-02877     3F 
W87-02878     3F 
W87-02879     3F 
W87-02880     3C 
W87-02881     3F 
W87-02882     2B 
W87-02883     5B 
W87-02884     5D 
W87-02885     5B 
W87-02886     8B 
W87-02887     5C 
W87-02888     5C 
W87-02889     5B 
W87-02890     5A 
W87-02891     5B 
W87-02892     5A 
W87-02893     5B 
W87-02894     5A 
W87-02895     5B 
W87-02896     5A 
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W87-02897  2H 

W87-02898  5A 

W87-02899  5B 

W87-O2900  5A 

W87-O2901  5C 

W87-02902  5A 

W87-02903  5D 

W87-02904  8A 

W87-02905  5D 

W87-02906  IB 

W87-02907  5B 

W87-02908  2H 

W87-02909  2H 

W87-02910  2G 

W87-02911  2G 

W87-02912  5B 

W87-02913  2C 

W87-02914  2G 

W87-02915  2G 

W87-02916  2F 

W87-02917  2G 

W87-02918  5B 

W87-02919  2L 

W87-02920  3F 

W87-02921  3F 

W87-02922  3F 

W87-02923  2G 

W87-02924  3F 

W87-02925  5F 

W87-02926  5D 

W87-02927  8C 

W87-02928  8C 

W87-02929  2E 

W87-02930  2J 

W87-02931  4A 

W87-02932  4A 

W87-02933  6D 

W87-02934  4A 

W87-02935  4A 

W87-02936  4B 

W87-02937  6E 

W87-02938  3F 

W87-02939  5C 

W87-02940  6E 

W87-02941  5B 

W87-02942  2F 

W87-02943  5B 

W87-02944  6E 

W87-02945  2E 

W87-02946  3F 

W87-02947  3F 

W87-02948  3F 

W87-02949  7B 

W87-02950  7B 

W87-02951  21 

W87-02952  21 

W87-02953  7B 

W87-02954  3C 

W87-02955  3C 

W87-02956  3F 

W87-02957  3F 

W87-02958  3C 

W87-02959  3F 

W87-O2960  21 

W87-02961  21 

W87-02962  21 

W87-02963  2E 

W87-02964  5B 

W87-02965  2H 

W87-02966  3F 

W87-02967  2L 

W87-02968  5C 

W87-02969  2L 

W87-O2970  2H 

W87-02971  2H 

W87-02972  2H 

W87-02973  5G 

W87-02974  2E 

W87-02975  5B 

W87-02976  2H 

W87-02977  5F 

W87-02978  6D 

WS7-02979  4C 

W87-02980  21 


W87-02981     3F 
W87-02982     2G 
W87-02983     2G 
W87-02984     21 
W87-02985     3F 
W87-02986     3F 
W87-02987     3F 
W87-02988     3C 
W87-02989     21 
W87-02990     2C 
W87-02991     21 
W87-02992     21 
W87-02993     3F 
W87-02994     21 
W87-02995     3F 
W87-02996     3C 
W87-02997     3F 
W87-02998     21 
W87-02999     21 
W87-03000     21 
W87-03001     21 
W87-O3002     21 
W87-03003     3C 
W87-03004     3F 

W87-O30O5  21 

W87-O30O6  21 

W87-03007  21 

W87-O30O8  21 

W87-03009  21 

W87-03010  21 

W87-03011  21 

W87-03012  21 

W87-03013  21 

W87-03014  21 

W87-03015  5E 

W87-03016  21 

W87-03017  21 

W87-03018  4A 

W87-03019  21 

W87-03020  2G 

W87-03021  5B 

W87-03022  5B 

W87-03023  2B 

W87-03024  5G 

W87-03025  2H 

W87-03026  5F 

W87-03027  2L 

W87-03028  5B 

W87-03029  5D 

W87-O303O  5A 

W87-03031  7B 

W87-03032  7B 

W87-O3033  8C 

W87-03034  8B 

W87-03035  8C 

W87-03036  8A 

W87-03037  8E 

W87-O3038  7B 

W87-03039  5F 

W87-03040  5G 

W87-03041  5F 

W87-03042  5F 

W87-03043  2F 

W87-03044  5F 

W87-03045  5F 

W87-03046  5F 

W87-03047  2F 

W87-03048  5A 

W87-03049  5A 

W87-O305O  5A 

W87-03051  2K 

W87-03052  5A 

W87-03053  5C 

W87-03054  2L 

W87-O3055  21 

W87-03056  21 

W87-03057  6D 

W87-03058  6B 

W87-03059  6B 

W87-O306O  6D 

W87-03061  6F 

W87-03062  8A 

W87-03063  8A 

W87-03064  6D 


W87-03065  5G 

W87-03066  6G 

W87-03067  2E 

W87-03068  5C 

W87-03069  2L 

W87-O3O70  7B 

W87-03071  2E 

W87-03072  4C 

W87-O3073  7B 

W87-03074  2G 

W87-03075  2G 

W87-03076  2F 

W87-03077  2F 

W87-03078  5D 

W87-03079  3A 

W87-O3080  5D 

W87-03081  5C 

W87-03082  2H 

W87-03083  5C 

W87-03084  5F 

W87-03085  5B 

W87-03086  5A 

W87-03087  5A 

W87-03088  5D 

W87-03089  5B 

W87-03090  5B 

W87-03091  8A 

W87-03092  5C 

W87-03093  3C 

W87-03094  5A 

W87-03095  5C 

W87-03096  2L 

W87-03097  2H 

W87-03098  6A 

W87-03099  5E 

W87-03100  21 

W87-03101  21 

W87-03102  5E 

W87-03103  3F 

W87-03104  21 

W87-03105  5C 

W87-03106  3F 

W87-03107  7C 

W87-03108  3F 

W87-03109  3F 

W87-03110  3F 

W87-03111  3F 

W87-03112  5F 

W87-03113  5  A 

W87-03114  5  A 

W87-03115  5  A 

W87-03116  5D 

W87-03117  5  A 

W87-03118  4C 

W87-03119  5F 

W87-03120  5D 

W87-03121  5D 

W87-03122  6E 

W87-03123  2E 

W87-03124  5D 

W87-03125  8A 

W87-03126  5G 

W87-03127  5C 

W87-03128  2L 

W87-03129  3C 

W87-03130  5B 

W87-03131  5D 

W87-03132  5E 

W87-03133  5B 

W87-03134  5B 

W87-03135  5E 

W87-03136  5  A 

W87-03137  5B 

W87-03138  5B 

W87-03139  5B 

W87-03140  5B 

W87-03141  5A 

W87-03142  5A 

W87-03143  5B 

W87-03144  5B 

W87-03145  IB 

W87-03146  2K 

W87-03147  5A 

W87-03148  5  A 


W87-03149     5  A 
W87-03150     21 
W87-03151     5C 
W87-03152     5C 
W87-03153     5C 
W87-03154     5C 
W87-03155     5C 
W87-03156     5C 
W87-03157     21 
W87-03158     3C 
W87-03159     3F 
W87-03160     2J 
W87-03161     5B 
W87-03162     2G 
W87-03163     3F 
W87-03164     21 
W87-03165     3F 
W87-03166     3F 
W87-03167     3F 
W87-03168     3F 
W87-03169     3F 
W87-03170     3F 
W87-03171     2G 
W87-03172     5  A 
W87-03173     5  A 
W87-03174     5C 
W87-03175     5C 
W87-03176     8C 
W87-03177     8C 
W87-03178     8C 
W87-03179     8C 
W87-03180     8E 
W87-03181     8E 
W87-03182     8C 
W87-03183     8D 
W87-03184     8A 
W87-03185     8A 
W87-03186     8E 
W87-03187     2F 
W87-03188     6B 
W87-03189     3F 
W87-03190     6D 
W87-03191     2G 
W87-03192     2F 
W87-03193     2F 
W87-03194     2E 
W87-03195     2J 
W87-03196     5B 
W87-03197     2F 
W87-03198     2H 
W87-03199     2F 
W87-03200     2E 
W87-O3201     2F 
W87-03202     21 
W87-03203     2L 
W87-03204     2H 
W87-03205     5C 
W87-03206     5C 
W87-03207     2H 
W87-03208     2H 
W87-03209     8E 
W87-03210     8B 
W87-03211     2L 
W87-03212     2H 
W87-03213     2B 
W87-03214     2B 
W87-03215     2B 
W87-03216     21 
W87-03217     8B 
W87-03218     8B 
W87-03219     8  A 
W87-03220     2J 
W87-03221     8A 
W87-03222     8B 
W87-03223     8A 
W87-03224     8A 
W87-03225     8A 
W87-03226     6D 
W87-03227     5C 
W87-03228     5G 
W87-03229     6B 
W87-03230     5G 
W87-03231     5G 


A-2 


ACCESSION  NUMBER  INDEX 


W87-03340 


V87-03232  5G 

V87-03233  8A 

V87-03234  5G 

V87-03235  5G 

V87-03236  5G 

V87-03237  8A 

V87-03238  5G 

V87-03239  5G 

V87-03240  8B 

V87-03241  8B 

V87-03242  5G 

V87-03243  8A 

V87-03244  5G 

JV87-03245  8A 

(V87-03246  6B 

JV87-03247  8A 

IV87-03248  5G 

8V87-03249  5G 

SV87-03250  5B 

BV87-03251  2J 

IV87-03252  5E 

W87-03253  5B 

W87-03254  5B 

W87-03255  5B 

W87-03256  5D 

W87-03257  5C 

W87-03258  2J 

W87-03259  5E 


W87-03260  8D 

W87-03261  2J 

W87-03262  8C 

W87-03263  5E 

W87-03264  5D 

W87-03265  5G 

W87-03266  5G 

W87-03267  5E 

W87-03268  5E 

W87-03269  5B 

W87-03270  5B 

W87-03271  5G 

W87-03272  5B 

W87-03273  5B 

W87-03274  5B 

W87-03275  2E 

W87-03276  5B 

W87-03277  5B 

W87-03278  5G 

W87-03279  5B 

W87-03280  5B 

W87-03281  5B 

W87-03282  5G 

W87-03283  2E 

W87-03284  5G 

W87-03285  2E 

W87-03286  5B 

W87-03287  2B 


W87-03288  2K 

W87-03289  2J 

W87-03290  5B 

W87-03291  2H 

W87-03292  2E 

W87-03293  5B 

W87-03294  2K 

W87-03295  2H 

W87-03296  5B 

W87-03297  6G 

W87-03298  2H 

W87-03299  5B 

W87-03300  6G 

W87-03301  5G 

W87-03302  5B 

W87-03303  7A 

W87-03304  5A 

W87-03305  5C 

W87-03306  2H 

W87-03307  2E 

W87-03308  6E 

W87-03309  2F 

W87-03310  6E 

W87-03311  6E 

W87-03312  6E 

W87-03313  6E 

W87-03314  6E 

W87-03315  6E 


W87-03316  3D 

W87-03317  8A 

W87-03318  8G 

W87-03319  8F 

W87-03320  8A 

W87-03321  6G 

W87-03322  7C 

W87-03323  4D 

W87-03324  5A 

W87-03325  2F 

W87-03326  2H 

W87-03327  2B 

W87-03328  6G 

W87-03329  6G 

W87-03330  6F 

W87-03331  6B 

W87-03332  5G 

W87-03333  8B 

W87-03334  8B 

W87-03335  8B 

W87-03336  2C 

W87-03337  7B 

W87-03338  5C 

W87-03339  5E 

W87-03340  5F 
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NATURE  OF  WATER 


WATER  CYCLE 


WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 


WATER  RESOURCES  PLANNING 


RESOURCES  DATA 
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Dfilrims 

Ml J50D0 

002 7500 

003 125.00 

004 175.00 

M5 225.00 

006 275.00 

007 325.00 

008 375.00 

009 425.00 

010 475.00 

Oil 525.00 

012 575.00 

013 62500 

014 675.00 

015 725.00 

016 775.00 

017 825.00 

018 875.00 

019 925.00 

099 


MAWKIK  TAPIS 

101 $15000 

102 175.00 

103 30000 

104 400.00 

105 50000 

TO* 600.00 

107 700.00 

108 800.00 

109 900.00 

TI0 1.000  00 

TH U0O.0O 

T12 1,200.00 

T13 1,300.00 

TI4 1,400.00 

TI5. 1,500.00 

TI6 1,600  0(1 

T17 1,700.00 

TI8 IJIOOOO 

TI9 1.900  00 
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ENGINEERING  WORKS 


MANPOWER,  GRANTS.  AND 
FACILITIES 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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